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Abstract

Devices in the FS26 automotive safety system basis chip (SBC) family are designed to support
entry and mid-range safety microcontrollers, such as those in the S32K3 series.
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1 About this document

This short data sheet is intended to provide overview/summary information for the purpose of evaluating a
product for design suitability. It is intended for quick reference only and should not be relied upon to contain
detailed and full information.

The technical content in this short data sheet is a subset of the product's full data sheet. In case of any
inconsistency or conflict, the full data sheet shall prevail.

For detailed and full information, see the relevant FS26 full data sheet, including all aspects related to functional
safety, available via the NXP Secure Files content interface to those with non-disclosure agreement (NDA)
access.
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2 General description

Devices in the FS26 automotive safety system basis chip (SBC) family are designed to support entry and mid-
range safety microcontrollers, like those in the S32K3 series. FS26 devices have multiple power supplies and
the flexibility to work with other microcontrollers targeting automotive electrification. Possible FS26 applications
include power train, chassis, safety, and low-end gateway technology.

This family of devices consists of several versions that are pin-to-pin and software compatible. These versions
support a wide range of applications with Automotive Safety Integrity Levels (ASIL) B or D, offering choices in
number of output rails, output voltage settings, operating frequencies, power-up sequencing, and integrated
system-level features.

The FS26 features multiple switch mode regulators and low dropout (LDO) voltage regulators to supply the
microcontroller, sensors, peripheral ICs, and communication interfaces. It offers a high-precision reference
voltage supply for the system, and for two independent tracking regulators. The FS26 also offers various
functionalities for system control and diagnostics, including an analog multiplexer, general-purpose input/
outputs (GPI10s), and selectable wake-up events from 1/O, long duration timer, or serial peripheral interface
(SPI) communication.

The FS26 is developed in compliance with the ISO 26262 standard, and includes enhanced safety features
with multiple fail-safe outputs. It uses the latest on demand latent fault monitoring, and can be part of a safety-
oriented system partitioning scheme covering both ASIL B and ASIL D safety integrity levels.
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Figure 1. Functional block diagram
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3 Features and benefits

Operating range

* 40 V DC maximum input voltage

» Supports operating voltage range down to battery 3.2 V with VBST in front-end
» Supports operating voltage range down to battery 6 V without VBST in front-end
e Low-power LPOFF mode with 30 pA quiescent current

* Low-power standby mode with 29 pA quiescent current with VPRE active. LDO1 or LDO2 activation
selectable via OTP configuration. GPIO1 or GPIO2 activation selectable via SPI communication.

Power supplies

* VPRE: Synchronous buck converter with integrated FETs. Configurable output voltage and switching
frequency, output DC current capability up to 1.5 A and PFM mode for Low-power standby mode operation.

* VCORE: Synchronous buck converter with integrated FETs. VCORE is dedicated for microcontroller core
supply. Output DC current up to 0.8 A or 1.65 A (depending on part number), output voltage range setting
from 0.8 V to 3.35 V.

* VBST: Asynchronous boost controller with external low-side switch, diode, and current sense resistor. VBST
is configurable as front-end supply to withstand low voltage cranking profiles or in back-end supply with
configurable output voltage and scalable output DC current capability.

* LDO1: LDO regulator for microcontroller I/O support with selectable output voltage between 3.3 V and 5.0 V
and up to 400 mA current capability.

» LDO2: LDO regulator for system peripheral support with selectable output voltage between 3.3 V and 5.0 V
and up to 400 mA current capability.

* VREF: High-precision reference voltage with 0.75 % accuracy for External ADC reference and internal
tracking reference.

* TRK1 and TRK2: Voltage tracking regulators with selectable output voltage between VREF, LDO2, or Internal
LDO reference. Supports high-voltage protection for ECU off- board operation. Each tracker has a current
capability up to 150 mA.

System support

* Two wake-up inputs with high-voltage support for system robustness

» Two programmable GPIO with wake-up capability or HS/LS driver

* Programmable long duration timer (LDT) for system shutdown and wake-up control

* Monitoring of system voltages (Including Battery voltage monitoring) through the analog multiplexer
Selectable wake-up sources from: WAKE/GPIO pins, LDT, or SPI activity

 Device control via 32-bit SPI interface with cyclic redundancy checks (CRC)

Compliance

* Electromagnetic compatibility (EMC) optimization techniques for switching regulators, including spread
spectrum, slew rate control, and manual frequency tuning.

* Electromagnetic interference (EMI) robustness supporting various automotive EMI test standards.
Functional safety

» Scalable portfolio from automotive safety integrity levels (ASIL) B to D

* Independent monitoring circuitry, dedicated interface for microcontroller monitoring, simple or challenger
watchdog function

* Analog built-in self-test (ABIST1) and logical built-in self-test (LBIST) at startup

* Analog built-in self-test (ABIST2) on demand

» Safety outputs with latent fault detection mechanism (RSTB, FS0B, FS1B)
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Configuration and enablement

LQFP48 pins with exposed pad for optimized thermal management

* Permanent device customization via one time programmable (OTP) fuse memory
OTP Emulation mode for hardware development and evaluation

* Debug mode for software development, MCU programming, and debugging
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4 Simplified application diagram

Figure 2 shows a simplified block diagram for a typical system with an FS26, using the boost controller to
support battery cold-crank events.
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Figure 2. Example of application diagram with VBST as a front-end regulator
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Figure 3 shows a simplified block diagram for a typical system with an FS26, using the boost controller to
generate a voltage above the high-voltage buck output voltage.
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Figure 3. Example of application diagram with VBST as a back-end regulator

FS26_SDS All information provided in this document is subject to legal disclaimers.

© 2025 NXP B.V. All rights reserved.

Product short data sheet Rev. 6.0 — 12 December 2025

Document feedback
8/156


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_FS26_SDS

NXP Semiconductors FSZG

Safety system basis chip with low power for ASIL D/ASIL B

5 Ordering information

This section describes the part numbers available for purchase, with their main differences. It also depicts how
the part number reference is built.

5.1 Part number definition

Figure 4 shows how the FS26xyz part number is used to describe the available feature set of each device.

VCORE 1.65 A, VBST, 1 MV Buck, 2 LDOs 1 Tracker
VCORE 1.65 A, VBST, 1 MV Buck, 2 LDOs 2 Trackers
aaa-045498

FS26xx
Product Numbering Scheme
P FS 26XY A M Zzz AD
Release Type Family Product Core Release Version Temperature Funct. or Param. Package
variant
P Prototype High Voltage 2600- Initial M -40to 125 °C
= Power Management 2633 e R release A0 No OTP AD LQFP48
Standard
production Enhanced A1-  Unique part
. manufacturability ZZ identification
Specific

production FS26 _X_ _Y_ B-Z As required
z ASIL
B Fit for ASIL B (Simple W/D, UV/OV, ABIST, VMON)
D Fit for ASIL D (Challenger WD, FCCU, ABIST/LBIST, VMON)
Y FS1b LDT Use case
0 no no Base
1 yes no FS1b
2 no yes LDT
3 yes yes FS1b and LDT
0 VCORE 0.8 A, VBST, 1 MV Buck, 2 LDOs 1 Tracker
1 VCORE 0.8 A, VBST, 1 MV Buck, 2 LDOs 2 Trackers
2
3

Figure 4. Part number breakdown

Figure 5 maps FS26 part numbers vs. product feature sets.

N

Vcore 0.8 A core 1.65 A core
EXT Supply 1TRK 2 TRK 1TRK 2 TRK
ASIL Level ASILB ASIL D ASILB ASILD ASILB ASILD ASILB ASILD
Base FS2600B FS2600D FS2610B FS2610D FS2620B FS2620D FS2630B FS2630D
FS1b FS2601B FS2601D FS2611B FS2611D FS2621B FS2621D FS2631B FS2631D
LDT FS2602B FS2602D FS2612B FS2612D FS2622B FS2622D FS2632B FS2632D
FS1b + LDT FS2603B FS2603D FS2613B FS2613D FS2623B FS2623D FS2633B FS2633D

aaa-045499
Figure 5. Part number mapping versus features set
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5.2 Part number list

Table 1. Device segmentation

Safety system basis chip with low power for ASIL D/ASIL B

o, | oeviosor | T | G | oimion | movorng | rsts | demma | Wethes | faut | ooy | ger
capability Timer (LDT) VMON_TRK2 ABIST2
FS2600B 01h NO 08A NO NO NO YES Simple NO Optional NO
FS2601B 02h NO 08A NO NO YES YES Simple NO Optional NO
FS2602B 03h NO 08A YES NO NO YES Simple NO Optional NO
FS2603B 04h NO 08A YES NO YES YES Simple NO Optional NO
FS2600D 05h NO 08A NO NO NO YES Challenger YES YES YES
FS2601D 06h NO 08A NO NO YES YES Challenger YES YES YES
FS2602D 07h NO 08A YES NO NO YES Challenger YES YES YES
FS2603D 08h NO 08A YES NO YES YES Challenger YES YES YES
FS2610B 0%h YES 08A NO YES NO YES Simple NO Optional NO
FS2611B O0Ah YES 08A NO YES YES YES Simple NO Optional NO
FS2612B 0Bh YES 08A YES YES NO YES Simple NO Optional NO
FS2613B 0Ch YES 08A YES YES YES YES Simple NO Optional NO
FS2610D 0Dh YES 08A NO YES NO YES Challenger YES YES YES
FS2611D OEh YES 08A NO YES YES YES Challenger YES YES YES
FS2612D OFh YES 08A YES YES NO YES Challenger YES YES YES
FS2613D 10h YES 0.8A YES YES YES YES Challenger YES YES YES
FS2620B 11h NO 1.65A NO NO NO YES Simple NO Optional NO
FS2621B 12h NO 1.65A NO NO YES YES Simple NO Optional NO
FS2622B 13h NO 1.65A YES NO NO YES Simple NO Optional NO
FS2623B 14h NO 1.65A YES NO YES YES Simple NO Optional NO
FS2620D 15h NO 1.65A NO NO NO YES Challenger YES YES YES
FS2621D 16h NO 1.65A NO NO YES YES Challenger YES YES YES
FS2622D 17h NO 1.65 A YES NO NO YES Challenger YES YES YES
FS2623D 17h NO 1.65A YES NO YES YES Challenger YES YES YES
FS2630B 19h YES 1.65A NO YES NO YES Simple NO Optional NO
FS2631B 1Ah YES 1.65A NO YES YES YES Simple NO Optional NO
FS2632B 1Bh YES 1.65A YES YES NO YES Simple NO Optional NO
FS2633B 1Ch YES 1.65A YES YES YES YES Simple NO Optional NO
FS2630D 1Dh YES 1.65A NO YES NO YES Challenger YES YES YES
FS2631D 1Eh YES 1.65A NO YES YES YES Challenger YES YES YES
FS2632D 1Fh YES 1.65A YES YES NO YES Challenger YES YES YES
FS2633D 20h YES 1.65A YES YES YES YES Challenger YES YES YES

Additional part numbers will exist with different features and parametric settings. Table 1 is an example of a part
number list.
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Table 2. Orderable production part numbers

Part number Description S

miz;:lg:mg:;:g S32K344 + FS26 EVB ASIL D S32K3X4EVB-x257

miz;:l Z:I\’\:BAA::B S32K344 400 V HVBMS Reference design

miz;:lg:mg:::g S32K344 Body Control Module Reference design (White board)

miz;:l Z:I\’\:BAAE:B S32K344 48 V MC Development platform

mizi:;l:mgﬁ:ﬁg AURIX TC38x, TC29x

MFS2013AMDDOAD 532K24 56 T-80X + Gatoway

miz;:gg:mg:t:g S32K3x8 and S32K396 MCU attach

miz;:gg:mg;::g S32K396 Reference design

miz;:l g:h’\:g:://:g S32K344 400 V HVBMS Reference design (No VBST)

miz;gggrmgﬁ:ﬁg S32K396 BMS Reference Design

miz;:gg:mg:j:g S32K358 400 V & 800 V HVBMS Reference design

miz;ggg:mgg:ﬁg S32K358 400 V & 800 V HVBMS Reference design (wireless)

mizi:gg:mg:i:g S32K358 400 V & 800 V HVBMS Reference design (No VBST)

mizi:gg:mg:gig RH850UA2x for BMS and ZCU Applications (VCORE = 1.09 V)

mizig;grmgﬁgﬁg RH850C, RH850P or RH850F for EPS, BMS, Motor control and DCDC applications (VCORE = 1.25 V)
LQFP48

miziggg:mg:m:g RH850UA2x for ADAS, Smart cockpit and 3.3 V applications (VCORE = 1.09 V)

miziglg:mgmg S32K344 + FS26 14 V/48 V/HV BMS Reference design ASIL D KITBMS_MTR_EVM

miz;:gg:mg:;:g S32K3x8 + FS26 Standby support ASIL D Smart-cockpit

miz;:gg:m::g:g OTP Blank variant for FS2600B devices

miz;:gg:mg:g:g OTP Blank variant for FS2600D devices

miz;ggl:m:ﬁgﬁg OTP Blank variant for FS2601B devices

miz;:smmg:&:\g OTP Blank variant for FS2601D devices

miz;:g;:m::g:g OTP Blank variant for FS2602B devices

miz;:g;:mg:g:g OTP Blank variant for FS2602D devices

miz;:gg:m::g:g OTP Blank variant for FS2603B devices

miz;:gg:mg:g:g OTP Blank variant for FS2603D devices

miz;:lg:m::g:g OTP Blank variant for FS2601B devices

miz;:lg:mg:g:g OTP Blank variant for FS2610D devices

miz;gﬂ:m:ﬁgﬁg OTP Blank variant for FS2611B devices
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Table 2. Orderable production part numbers...continued

Safety system basis chip with low power for ASIL D/ASIL B

Part number Description Package
miz;:n:mg:ﬁ:\g OTP Blank variant for FS2611D devices
miz;:z:m:ﬁgﬁg OTP Blank variant for FS2612B devices
miz;gl ;::/IASAAS:B OTP Blank variant for FS2612D devices
miz;gl g:m::g:g OTP Blank variant for FS2613B devices
miz;gl g:mg:g:g OTP Blank variant for FS2613D devices
miz;:;g:m:ﬁgﬁg OTP Blank variant for FS2620B devices
miz;g;g:mg:ﬁ:ﬁ OTP Blank variant for FS2620D devices
miz;:;l:m:ﬁgﬁg OTP Blank variant for FS2621B devices
miz;g;l:mg:ﬁ:ﬁ OTP Blank variant for FS2621D devices
miz;:i:m:’:\gﬁg OTP Blank variant for FS2622B devices
miz;g;g:mg:ﬁ:ﬁ OTP Blank variant for FS2622D devices
miz;:;g:m:ﬁgﬁg OTP Blank variant for FS2623B devices
miz;g;g:mg:ﬁ:ﬁ OTP Blank variant for FS2623D devices
miz;:gg:m:ﬁgﬁg OTP Blank variant for FS2630B devices
miz;ggg:mg:ﬁ:ﬁ OTP Blank variant for FS2630D devices
miz;:gl:m:ﬁgﬁg OTP Blank variant for FS2631B devices
miz;ggl:mg:ﬁ:ﬁ OTP Blank variant for FS2631D devices
miz;:gi:m::g:g OTP Blank variant for FS2632B devices
miz;ggg:mg:ﬁ:ﬁ OTP Blank variant for FS2632D devices
miz;:gg:m:ﬁgﬁg Superset covering FS2633B devices
miz;ggg:mg:ﬁ:ﬁ Superset covering FS2633D devices

Note: Parts with release version “A” are no longer recommended for new designs. Instead, the comparable
part with release version “H” should be used.

Empty OTP samples can be ordered for engineering purposes using part numbers MFS2633AMDAOAD,
MFS2633AMBAOAD, MFS2633HMDAOAD, or MFS2633HMBAOAD. See Table 127 for the complete OTP
content description.
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6 Applications

Safety system basis chip with low power for ASIL D/ASIL B

xEV and powertrain market

* Inverter

* Onboard charger (OBC), DCDC

» Battery management system (BMS)
* Belt starter generator (BSG)

Body market

* Gateway

* Zonal control

* Body controller

* Smart junction box

Safety and chassis

e Suspension
» Power steering

MCU attach
* NXP S32K3 family

* Infineon Aurix family (TC2xx and TC3xx)

* Renesas RH850 family
* Cypress Traveo family
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7 Block diagram

Safety system basis chip with low power for ASIL D/ASIL B
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Figure 6. Block diagram of the FS26
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8 Pinning information

Safety system basis chip with low power for ASIL D/ASIL B

8.1 Pinning

o
%‘_éoéﬁ EI%I'F:' EI
BYphERSsY W
S£22222288¢d¢g
B EE EEEE R E EER
VBST_PG [1 | 36] VMONPRE
WAKE 2 [2 | 35] vBOS
GPIO1 [3] 34] CORE_IN
TRK1 [4| 33] CORE_BT
TRK2 [5 | 32] CORE_sw
GPIO2 |6 31| DEBUG
TRKIN % EXPOSED PAD % CORE_FB
VREF [8 | [29] AMUX
LDO20UT [9 | 28] csB
LDOIN [10] [27] 'sCLK
LDO10OUT [11] [26] MOSI
Fs1B [12] [25] MISO
2=/l ==l g] ][] =] ]
QWO d 00000 m
s 8 ©
>
Power management
Communication
Safety
Other aaa-045500
Figure 7. Pin assignment in LQFP48 package with exposed pad
8.2 Pin descriptions
Table 3. Pin descriptions
Symbol Pin Number Type Description
VBST_PG 1 Digital output Power Good signal of VBST
WAKE2 2 Analog input WAKE?2 input pin or ERRMON input
GPIO1 3 Analog output / Digital Input General Purpose /0 1 (GPIO1)
TRK1 4 Analog output TRK1 regulator output
TRK2 5 Analog output TRK2 regulator output
GPIO2 6 Analog output / Digital Input General Purpose I/0 2 (GPIO2)
TRKIN 7 Analog input TRK1, TRK2 and VREF regulators input
VREF 8 Analog output Voltage reference output (VREF)
LDO20UT 9 Analog output LDO2 output
LDOIN 10 Analog input LDO1 and LDO2 regulator input voltage supply
LDO10OUT 11 Analog output LDO1 regulator output
FS1B 12 Digital output Safety output #1 (FSO01)
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Table 3. Pin descriptions...continued

Safety system basis chip with low power for ASIL D/ASIL B

Symbol Pin Number Type Description
FSOB 13 Digital output Safety output #0 (FS02)
VMONEXT 14 Analog input VMON_EXT voltage monitoring input
VMONCORE 15 Analog input VMON_CORE voltage monitoring input
RSTB 16 Digital input/output Reset input/output (RSTB)
FCCU1 17 Digital input Fault Control Collection Unit (FCCU) pin 1
FCCU2 18 Digital input Fault Control Collection Unit (FCCU) pin 2
GNDFS 19 Ground connection Ground connection for fail-safe circuitry
GND 20 Ground connection Ground connection for main circuitry
VDIG 21 Analog output 1.6 V digital supply
GNDSUB 22 Ground connection Substrate ground
VDDIO 23 Analog input 1/0 input supply
INTB 24 Digital output Interrupt output
MISO 25 Digital output SPI Primary In Secondary out
MOSI 26 Digital input SPI Primary Out Secondary input
SCLK 27 Digital input SPI clock input
CSB 28 Digital input SPI chip select
AMUX 29 Analog output Analog multiplexer (AMUX) output
CORE_FB 30 Analog input VCORE feedback node
DEBUG 31 Digital input DEBUG input pin. Used to enter OTP and debug mode
CORE_SW 32 Analog output VCORE switching node
CORE_BT 33 Analog input VCORE bootstrap supply
CORE_IN 34 Analog input VCORE input supply
VBOS 35 Analog output Best Of Supply (BOS) decoupling output
VMONPRE 36 Analog input VMON_PRE voltage monitoring pin
VPRE_FB 37 Analog input VPRE feedback node
NC 38 Not connected pin Not connected pin
VPRE_BT 39 Analog output VPRE boot strap capacitor
VPRE_SW 40 Analog output VPRE switching node
VSUP_PWR 41 Analog input VPRE converter supply pin
VSUP 42 Analog input Supply pin for internal biasing
VBST_FB 43 Analog input VBST feedback node
VBST_ISL 44 Analog input VBST current sense low
VBST_G 45 Analog output VBST low-side gate drive
VBST_ISH 46 Analog input VBST current sense high
WAKE1 47 Analog input WAKE1 input pin
BATSENSE 48 Analog input Battery sense terminal
EP 49 Ground connection Exposed pad (to be connected to ground)
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9 Maximum ratings

Safety system basis chip with low power for ASIL D/ASIL B

Table 4. Maximum ratings

All voltages are with respect to ground, unless otherwise noted. Exceeding these ratings may cause a malfunction or permanent damage to the device.

Symbol Description (Rating) ’ Min ’ Max ’ Unit
Voltage ratings
VPRE_BT DC voltage at VPRE_BT pin -0.3 455 \%
GPIOt, GPIOZ, FS18, FS0B, VMONEXT, WWONCORE, |1 NG00E UliONDRE, WAKE!, WAKES, VPRE SV, | 03 | 40 | v
VMONPRE, WAKE1, WAKE2, VPRE_SW, VBST_FB - ’ ’ ’ = e
— - VBST_FB pins
DC voltage at BATSENSE pin with -10 mA maximum
BATSENSE reverse current -18.0 40 Y,
(recommended 5.1 kQ serial resistor)
TRK1, TRK2, VSUP, VSUP_PWR DC voltage at TRK1, TRK2, VSUP_PWR, VSUP pins -1.2 40 \Y
CORE_BT DC voltage at CORE_BT pin -0.3 125 \%
DEBUG DC voltage at DEBUG pin -0.3 10 \%
TRKIN, LDOIN, CORE_IN, VPRE_FB, CORE_SW DC voltage at TRKIN, LDOIN, CORE_IN, VPRE_FB, 03 8.5 v
CORE_SW pins
VBOS DC voltage at VBOS pin -0.3 5.6 \%
VREF, LDO20UT, LDO10UT, RSTB, FCCU1, FCCU2, DC voltage at VREF, LDO20UT, LDO10UT, RSTB, FCCU1,
FCCU2, VDDIO, INTB, MISO, MOSI, SCLK, CSB, AMUX,
VDDIO, INTB, MISO, MOSI, SCLK, CSB, AMUX, CORE_ CORE FB.VBST ISH. VBST ISL. VBST G and VBST PG -0.3 5.5 \Y
FB, VBST_ISH, VBST_ISL, VBST_G, VBST_PG pins - - - - -
VDIG DC voltage at VDIG pin -0.3 2 \%
GNDFS, GND, GNDSUB, EP DC voltage at GNDFS, GND, GNDSUB pins, and exposed 03 03 v
pad (EP)
WAKE1, WAKE2, GPIO1, GPIO2 (D;glggx‘ﬁ:m reverse current at WAKE1, WAKE2, GPIO1, 5 . mA
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Safety system basis chip with low power for ASIL D/ASIL B

10 Electrostatic discharge

Table 5. ESD

All voltages are with respect to ground, unless otherwise noted. Exceeding these ratings may cause a malfunction or

permanent damage to the device.

Symbol ‘Description (Rating) ‘ Min ‘ Max ‘ Unit
ESD ratings
Human body model: AEC-Q-100 Rev H.
VESD_Hem ‘AII pins ‘ 20 ‘ 2.0 ‘ KV
Charged device model: AEC-Q-100 Rev H
VESD_CDM‘] All pins -500 500 \%
VEsSp_cbm2 Corner pins -750 750 \
Gun Test
ESD - GUN discharged contact test
330 Q/150 pF unpowered according to IEC61000-4-2
VESD_cpT1 . -8 8 kv
Global pins (VSUP_PWR, VSUP, FS0B, FS1B, TRK1, TRK2,
GPIO1, GPIO2, WAKE1, WAKE2)
ESD - GUN discharged contact test
2 kQ/150 pF unpowered according to ISO10605.2008
VEsp_cpT2 . -8 8 kv
Global pins (VSUP_PWR, VSUP, FS0B, FS1B, TRK1, TRK2,
GPIO1, GPIO2, WAKE1, WAKE2)
ESD - GUN discharged contact test
2 kQ/330 pF powered according to ISO10605.2008
VEsp_cpT3 . -8 8 kv
Global pins (VSUP_PWR, VSUP, FS0B, FS1B, TRK1, TRK2,
GPIO1, GPIO2, WAKE1, WAKE2)
ESD - GUN discharged contact test
330 Q/150 pF powered according to ISO10605.2008
VEsb_cpT4 . -8 8 kv
Global pins (VSUP_PWR, VSUP, FS0B, FS1B, TRK1, TRK2,
GPIO1, GPIO2, WAKE1, WAKE2)
Operating ESD - GUN discharged contact test
VEsp_cDT5 330 Q/150 pF powered according to ISO10605.2008 -8 8 kV
Global pins (GND, BATSENSE, FS0B, FS1B). Criteria: CLASS A
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11 Thermal ratings

Table 6. Temperatures ranges

Symbol Description Min Typ Max Unit
Ta Ambient temperature -40 — 125 °C
T, Junction temperature -40 — 150 °C
Tste Storage temperature -55 — 150 °C
TwaRN Temperature warning threshold to set TWARN_S bit 145 155 170 °C

Table 7. Thermal resistance (per JEDEC JESD51-2)
Symbol Description Value Unit

Rgia Thermal resistance Junction to Ambient!" 25 °C/W

Thermal resistance Junction to Case Bottom!?’]

R 1.7 ‘CIwW
8JCBOTTOM (with uniform power dissipation on the silicon die)

Rgyctop Thermal resistance Junction to Case Topm 13.5 °C/W

Yr Thermal characterization parameter Junction to Top[4] 0.8 °C/W

[1] Determined in accordance to JEDEC JESD51-2A natural convection environment. Thermal resistance data in this report is solely for a thermal
performance comparison of one package to another in a standardized specified environment. It is not meant to predict the performance of a package in an
application-specific environment.

[2] Thermal resistance between the die and the printed circuit board. Board temperature is measured on the top surface of the board near the package.

[3] For exposed pad packages where the pad would be expected to be soldered, junction to case thermal resistance is a simulated value from the junction to
the exposed pad without contact resistance.

[4] Thermal test board meets JEDEC specification for this package (JESD51-7).
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12 EMC compliance

The FS26 EMC performance is verified against BISS generic IC EMC Test Specification version 2.0 from
07.2012 and FMC1278 Rev3 Electromagnetic Compatibility Specification for Electrical/Electronic Components
and Subsystems from 2018. For performance results and specific conditions, refer to the FS26 webpage.
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13 Supply voltage and operating range

13.1 Supply voltage

Depending on the chosen front-end voltage regulator (VPRE or VBST), the FS26 can support two different
supply voltage ranges.

If VBST is chosen to be the front-end DCDC converter (directly connected to the battery), the supply voltage of
the FS26 can go down to voltage levels typical of a cold-crank event. Because of this, the FS26 can still provide
all available regulated voltages, even when the battery line drops below the VPRE output voltage. In this case,
the supply voltage operating range is extended to Vst N range.

When VPRE is chosen to be the first DCDC converter connected to the battery, the FS26 is unable to provide
power rails when the supply voltage is below the Vprg ny minimum limit. This topology can be used in
applications where Vsup pwr > VPre pwm + VPRE HDR, avoiding degraded operation (drop-out mode). Note that
there is a drop between Vgar and Vgyp. VSUP_UVTH_OTP = 1 is then mandatory.

If an application requires voltages above the VPRE output voltage, the boost controller can be used to generate
these voltages. In this case, the supply voltage operating range is narrowed down to the Vprg |y voltage range.

The VSUP pin voltage Vgyp is monitored to avoid erratic startup and shutdown of the FS26. Specific voltage
thresholds are implemented with hysteresis. When Vgp is rising, the FS26 does not start until the Vgyp crosses
the Vsyp uvn threshold. If Vgyp goes below Vgyp yyi before the end of the power-up sequence, the device will
restart. Once the power-up sequence is finished and the device is in normal mode, Vsup_uwL has no effect.

The VSUPUV6 _| SPI bit can notify the system that the input voltage of the FS26 is decreasing, indicating that
Vsup has crossed the Vsyp yvs voltage threshold.

Table 8. Electrical characteristics

Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yyr < Vsup < 36 V, Vpre pwm + Vpre Hor < Vsup_pwr < 36 V, unless otherwise
specified. All voltages are referenced to ground.

Symbol Description Min Typ | Max | Unit
Vsup Device input supply voltage (on VSUP pin) Vsup_uvL 12 36 \%
Vsup pwr | Device input supply voltage (on VSUP_PWR pin) VPRE_IN 12 36 \%
Vsup_ov Threshold voltage to latch the interrupt VSUPOV_I (on VSUP pin) 19.3 20 20.7 \Y
Vsup_uve | Threshold voltage to latch the interrupt VSUPUV6_I (on VSUP pin) 5.8 6.0 6.2 \%
Vsup uvH | Vsup undervoltage threshold (rising edge on VSUP pin)

VSUP_UVTH_OTP = 0 (recommended for VBST in front-end configuration) 4.6 4.8 5.0 v
VSUP_UVTH_OTP = 1 (mandatory for VBST in back-end configuration or not used) 5.95 6.1 6.25
Vsup_uvL | Vsup undervoltage threshold (falling edge on VSUP pin)
VSUP_UVTH_OTP = 0 (recommended for VBST in front-end configuration) 41 4.3 4.5 Vv
VSUP_UVTH_OTP = 1 (mandatory for VBST in back-end configuration or not used) 5.5 5.65 5.8
Vere_uvH | Vpre Undervoltage threshold high (rising edge on VPRE pin) 29 3.0 3.1 \Y
Vere_uvL | Vpre undervoltage threshold low (falling edge on VPRE pin) 2.5 2.6 2.7 \%
VpRE Vpre undervoltage threshold to switch VBOS from VPRE to VSUP when BOS_IN_
— P 34 355 | 3.7 \%
UVBOS OTP[1:0] =0
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13.2 Operating range

FS26 operation range is divided in subranges with its own specificities:

* No Operation means the device is not providing the expected functionality or is shut down.

* Low Voltage Extended Operation means the device remains functional but with reduced electrical
performance.

— VPRE may be in drop out mode. VPRE output voltage may decrease below its nominal value and the
transient load will be degraded.

» Full Operation means the device is providing the expected functionality with full electrical performance within
the limits of the data sheet and within the operating mission profile of the safety manual.

* High-voltage Extended Operation means the device is providing the expected functionality with full electrical
performance within the limits of the data sheet but for a limited period of time. This could occur during load
dump or double-battery jump-start events, for example.

* Electrical Characteristics not guaranteed means the device remains functional, but with reduced electrical
performance.

— In Low-power mode, the quiescent current will increase.
— In normal mode, the VPRE thermal limitation may trigger the thermal shutdown. VPRE transient load will be
degraded.

* Risk of damage means the device is overstressed, with a risk of damage to the device.

The ranges are shown in Figure 8 and Figure 9.

13.2.1 Operating range in Normal mode

The FS26 device supports two distinct topologies for boost converter configuration, giving two distinct operating
ranges for the input voltage. When the boost is used as a front-end regulator, a wider input supply range

is supported. When the boost is used as a back-end regulator or is not used, Vsyp and Vsyp pwr must be
Vpre_Hpr higher than the VPRE output voltage Vpre (Vpre pwm @nd / or Vpre prum) to ensure full parametric
operation.

Figure 8 describes the supply range of the FS26 with or without the boost used as a front-end or back-end
regulator. Front-end topology should be used to support cold-crank events on the battery input. In the back-end
configuration, full operation is guaranteed when Vgyp is higher than Vpre pwm + Vere Hpr- (See Section 18.2

for Vere_HDR)-
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VBST_IN Vsup Boost in back-end
Boost in front-end or no Boost

40V
Electrical Characteristics Electrical Characteristics
not guaranteed not guaranteed

36V

18V

Vsup > VPRE *+ VPRE_HDR

VPRE > VPRE_UVL
and Veos > VBos_uvL

27V

aaa-045506

Figure 8. Input voltage range in normal mode

13.2.2 Operating range in Low-power modes

In standby mode and LPOFF mode, monitors are disabled to ensure lowest current consumption. The minimum
operating condition is Vgos_poRr-

Figure 9 describes the supply range of the FS26 in standby mode and LPOFF mode. When transitioning

to standby mode, the boost regulator will be turned off and VPRE will switch from VPRE_OTP[5:0] to
VPRE_LP_OTP[5:0].

When the device is in LPOFF mode, all the regulators are turned off.
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Vsup
LPOFF mode Standby mode

40V

Electrical Characteristics Electrical Characteristics
not guaranteed not guaranteed

36V

18V

Vsup > VPRe_LP_OTP * VPRE_HDR

VBOS_POR 4V
aaa-045507
Figure 9. Input voltage range in standby mode and LPOFF mode (legend)
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14 Current consumption

Table 9. Electrical characteristics

Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup < 36 V, Vpre pwm + Vere HDr < Vsup_pwr < 36 V, unless otherwise specified. All voltages

are referenced to ground.

Symbol Description

‘Min‘

Typ ‘ Max ‘ Unit

Quiescent current

la_NORMAL Current consumption in normal mode on the battery:

* Vsup = Vsup_pwr = 13.5 V (including current from BATSENSE pin)
¢ VBST enabled but not switching.

* VPRE output voltage set at 5.5 V

* Lpre =10 pH

¢ VCORE enabled and output voltage set at 1.5 V

e LDO1 enabled and output voltage set at 5.0 V

¢ LDO2 enabled and output voltage set at 3.3 V

¢ TRK1 and TRK2 enabled and output voltage set at 5 V
* VREF enabled and output voltage set at 5 V

* Long Duration Timer enabled

* All regulators output current =0 A

15

25

mA

(1 Current consumption in standby mode on the battery

« Ta=25°C
« Ta=40°c?
. Toa=85°CH

lo_sTBY

* Vsup =Vsup_pwr = 12V, 18 V (including current from BATSENSE pin)

. VPREfPFM =37V (PFM mode)

* Lpre =10 pH

¢ LDO1 enabled, Vi po1 =3.3V

e LDO2 disabled. Typ 3 pA additional on Vsyp when enabled at 3.3 V

¢ Long Duration Timer disabled, < 1 yA when enabled.

¢ GPIOx disabled in standby

* RSTB released, pulled up to Vere prm

* FSOB =0 and FS1B = 0 pulled up to a disabled supply in standby mode.

32
36
40

60

A

lo_sTBY Current consumption in standby mode on the battery

« Ta=25°C
« Ta=85°CH

* Vsup = Vsup_pwr = 5.4 V (including current from BATSENSE pin)

. VPRE_PFM =3.7Vand5.05V (PFM mode)

* Lpre =10 puH

e LDO1 enabled, VLDO1 =3.3V when VPREfPFM =37V, VLDO1 =5.0V when VPREfPFM =
5.05V.

e LDO2 disabled. Typ 3 pA additional on Vsyp when enabled at 3.3 V

* Long Duration Timer disabled. < 1 yA when enabled.

* GPIOx disabled in standby

* RSTB released, pulled up to Vpre prm

e FSOB =0 and FS1B = 0 pulled up to a disabled supply in standby mode.

90
110

130

A

lo_LpoFF, lo_DFs Current consumption in LPOFF mode and Deep Fail Safe (DFS) state on the battery
e Tpo=25°C

* Ta=40°c?

* Ta=85°C?

° VSUP = VSUPfPWR =54V,12V,18V

¢ (Including current from BATSENSE pin)

* All regulators are disabled.

¢ Long Duration Timer disabled. < 1 yA when enabled.

* GPIOx disabled in LPOFF

30
32
40

60

A

[1]1  VBAT current is reduced in standby mode due to the ratio between VBAT and VPRE voltages.
[2] Guaranteed by characterization. Tested in production at 25 °C only.
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14.1 Total battery current consumption estimation in Standby mode

The standby mode current consumption can be estimated using Figure 10 and Figure 11 at Tp =25 °C and Ty =
85 °C, depending on the use case. The measurements were made with the following assumptions:

* Vsup = Vsup_pwr = 12 V.

* Lpre =10 pH

* Long Duration Timer disabled.

GPIOx disabled in standby.

RSTB released and pulled up to VPRE.

FSOB =0 and FS1B = 0, pulled up to a disabled supply in standby mode.
All regulators unloaded.

40 aaa-045508

|Q_Battery
_STBY
[11.[2]

(MA) 36

32

28

24 |

—— TA=85°C
—— TA=25°C

20 T T
3.20 3.45 3.70 3.95 4.20 4.45 4.70 4.95 5.20 5.45

Vereprm (V)

Figure 10. Battery current consumption in standby mode (LDO1 and LDO2 disabled)

8 aaa-045509
ILbox_ °
_STBY —

11121 —
(WA) |
6
/
/
[
4
-//_
2 —— TA=85°C-VLDOx=3.3V ||
—— TA=25°C-VLDOx=3.3V
—e— TA=85°C-VLDOx=5V
TA=25°C-VLDOx=5V
0 T

3.65 3.85 4.05 4.25 4.45 4.65 4.85 5.05 5.25 5.65
VpRepFM (V)

Figure 11. LDOx current consumption in standby mode

When LDOx is used at 5 V, VPRE output voltage in standby mode must be 5.35 V to comply with the LDOx
minimum dropout voltage. 12

1 In standby mode VBAT current is reduced, due to the ratio between VBAT and VPRE voltages.
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The total standby mode current consumption can be estimated at either Tp = 25 °C or Tp = 85 °C using the
following formula:

IQ_Total_Battery_STBY(LlA) = Iq Battery sTBY + ILpoxstey X N

where N is the number of LDOx used.

14.2 Standby mode current consumption

In most cases, LDO1 or LDOZ2 regulators are used in standby mode to supply light loads.

The total battery current consumption can be estimated using Figure 12 at Ty =25 °C and T = 85 °C,
depending on the LDO1 or LDO2 load. The measurements have been done with the following assumptions:

* Vsup = Vsup_pwr = 12 V.

* Lpre = 10 pH

* Long duration timer disabled.

* GPIOx disabled in standby.

RSTB released and pulled up to VPRE.

* FSOB = 0 and FS1B = 0, pulled up to a disabled supply in standby mode.
LDO1 and LDO2 enabled.

® VLDO'] =33V, VLDOZ =5V and VPRE_PFM =535V.

* No external load on VPRE.

aaa-045510

120

|QfBattery
_STBY
[11.[2]
(PA)100
/
80 /
60 —
/
40
TA=85°C
— TA=25°C
20 : :
0 20 40 60 80 100

lout_LDO1 or 2 (HA)

Figure 12. Total battery current consumption in standby mode

The total battery current consumption can also vary depending on the chosen inductor for Lpre. The additional
measurements shown in Section 14.2 were made using the following assumptions (see Figure 13):

* Long duration timer disabled

* GPIOx disabled in standby

* RSTB released and pulled up to VPRE

* Vsup = Vsup_pwr = 12V

2 Guaranteed by characterization. Tested in production at 25 °C only.
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* FSOB asserted, FS1B pulled up to a disabled supply in standby mode
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Figure 13. Battery current consumption in standby mode with Vpgrg prpy = 3.70 V or 5.35 V and LDOXx disabled
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15 General device operation

15.1 Functional device operation and power modes

FS26 operation is divided in two independent logic blocks to achieve best-in-class functional safety coverage.
The main state machine manages the power management, the Low-power modes, and the wake-up sources,
while the fail-safe state machine manages the monitoring of the power management, the monitoring of the
microcontroller, and the monitoring of an external IC with ERRMON.

The FS26 provides three main operating modes:

* Normal mode is intended to be the fully functional mode. All power supplies are enabled as required by the
system, and all system functionality provided by the FS26 is available. During normal mode, the fail-safe state
machine is available and providing full monitoring and operation of all the safety features in the device.

» Standby mode is intended to be the Low-power ON mode, providing support to the minimum system
requirements with low current consumption from the battery. During the standby mode, only the VPRE
remains enabled to supply the microcontroller I/O rails. LDO1 and LDO2 can be enabled in this mode
depending on the OTP configuration. GPIO1 and GPIO2 can remain at the same state as in normal mode,
depending on the SPI configuration. standby mode is assumed to be a safe state with no critical activity, and
therefore the fail-safe state machine is disabled to achieve minimum current consumption by the system.

* LPOFF mode is intended to be the Low-power OFF mode, with no active system supplies except GPIO1,
which can remain enabled. Logic circuitry is internally supplied to allow proper wake up from any of the
available wake-up mechanisms, with the minimum current consumption possible.

The system can wake up from any of the Low-power modes via any of the following selectable wake-up
mechanisms available in the device (availability is dependent on part number):

WAKE1 and WAKE2 pins

* GPIO1 and GPIO2 pins

* Long-duration timer (LDT) expiration

» SPI activity via edge detection of the CSB pin

Table 10 summarizes the operating modes and available features:

Table 10. Operating modes summary

Power supply state Wake-up sources and capabilities
Operating LDO VBST, VCORE WAKE
mode = , 2
VPRE GPIOx TRK1, TRK2, VREF GPIOx LbT mcu
ON ON
Normal mode PWM, ON (Optional) (Optional) N/A N/A N/A
ON YES
PFM, ON FF YE YE
Standby mode 0 (Optional) © S (Optional) S
OFF YES
LPOFF mode OFF (GPIO1 optional) OFF YES (Optional) NO

The FS26 can also move to or through these two states:

* Load fuse state is a transitional state where the device loads its complete OTP configuration, previously
programmed in its fuses. The Main and the Fail-safe state machines both have to go through this state when
resuming from a power-up event.

* Deep Fail Safe (DFS) state is the device protection state. In this state, all regulators are OFF, safety outputs
are asserted, the SPI interface is not accessible. The device waits for specific events to restart and to move
to load fuse state to restart, and the safety outputs remain asserted until release conditions are met. DFS
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state entry can be disabled by setting MDFS_DIS_OTP = 1 and DFS_DIS_OTP = 1, transition request
sources listed hereafter will be ignored, however the safety pins are asserted accordingly with fault sources
and reactions configuration.

Below is an exhaustive list of conditions that put the FS26 in the Deep Fail Safe state:

* RSTB pin is sensed to low level for a time longer than 8 seconds.

» Too many faults occur: fault error counter reaches its programmed limit (FLT_ERR_CNT[3:0] =
@FLT_ERR_CNT_LIMIT[1:0]).

* When FAULT_DFS_EN_OTP = 1 the device enters the Deep Fail Safe state upon detection of an RSTB or
FSOB fault, regardless of the actual states of the RSTB or FSOB pins.

* VPRE output voltage crosses Vpre ovp threshold for a time longer than tpre_ovp.

» Each regulator is disabled when an overtemperature event is detected, that is thermal shutdown (TSD).
Additionally, the TSD event can be configured with M_TSD_CFG register to lead device to Deep Fail Safe
state (for instance VPRETSD_| = 1 and VPRETDFS = 1).

Below is an exhaustive list of conditions that make the device leave the Deep Fail Safe state for the load fuse
state:

* WAKE1 event: resumes if WK1DFS_DIS_OTP = 0 and WAKE1 pin is toggled from low to high or from high to
low logic level.

* Infinite auto-retry mode: the FS26 makes attempts to resume periodically and RETRY_CNT[7:0] increments
every try. Once the RETRY_CNT[7:4] reaches the RETRY_MSK_OTP[3:0] value, the RETRY_CNT[7:0] time
value is clamped and retries occur infinitely to the last clamped retry frequency (RETRY_MSK_OTP[3:0]) until
a valid resume condition is detected. The OTP configuration to select this mode is RETRY_DIS_OTP =0 and
RETRY_MODE_OTP = 1.

* Limited auto-retry mode: the FS26 makes attempts to resume while RETRY_CNT[7:4] is smaller than
RETRY_MSK_OTP[3:0]. When the RETRY_CNTJ[7:4] reaches the RETRY_MSK_OTP[3:0] value, the
FS26 stays in the Deep Fail Safe state until a power-on reset event occurs (Vgos < Vgos por)- The OTP
configuration to select this mode is RETRY_DIS_OTP =0 and RETRY_MODE_OTP =0.

Example: the first time the device enters Deep Fail Safe state, it will try to exit this state every 100 ms, and
RETRY_CNTI[7:0] increments at each attempt. After 16 consecutive failed attempts, RETRY_CNT[7:4]
increments and the counter uses the next value of 200 ms, and so on, until RETRY_CNT[7:4] =
RETRY_MSK_OTP[3:0].

Note: the retry counter RETRY_CNT[7:0] is divided in two parts. RETRY_CNT[7:4] represents the timing

the counter is currently using (100 ms, 200 ms, and so on) and RETRY_CNT[3:0] is the number of attempts
performed at the current used timing. RETRY_CNT[7:0] can be read as the total number of attempts performed
by the device since the first Deep Fail Safe entry.

15.2 Application flowchart

In an application, the debug pin is connected to ground and a watchdog refresh is required as soon as the
initialization phase is closed. The system enters normal mode once the safety outputs are released. Figure 14 is
a high-level flowchart illustrating entry into normal mode in the application.
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15.3 Input power topology

The FS26 provides two input topologies to address various system needs. A reverse protection Schottky diode
(DgaT) between battery voltage (Vgar) and the FS26 is required. Depending on the system configuration, the
FS26 can obtain Vgyp in two main configurations:

1. The switching boost controller (VBST) can be used as the front-end supply to support system cranking
events with voltage drops down to 2.7 V at the Vgst N input.
When VBST is used as the front-end supply, the battery voltage (Vga) is applied at the input of the boost
controller. During normal operation when Vgyp > VBST, the boost controller stops switching and operates in

pass-through mode.
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Figure 15. Input topology: front-end boost controller

When Vgyp < VBST, the boost controller starts switching to maintain Vgyp above the Vgyp yyn threshold,
thus ensuring system operation during crank profiles. -

2. For systems with less severe or no cranking events, the input power can be applied directly to the VSUP
pin. In this scenario, the FS26 can ensure functionality if Vsyp > Vprepwm *+ VPre_HDR (Section 18.2 for

Vere_HDR)- The device will shut down if Vprepwim < Vpre uvi- The reverse voltage protection diode and a
Pl-filter are needed to guarantee optimal EMI performance.
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Figure 16. Input topology: direct VSUP connection

At the chip level, the power-up sequencing and operating thresholds are referenced to VSUP input.
However, proper considerations should be made to ensure the system level requirements are met with
respect to Vgar voltage.

15.4 System power-up and power-down

When a voltage is applied to the VSUP pin, the FS26 starts its internal power-up biasing. As the internal best
of supply (BOS) reaches regulation and the default OTP configuration is loaded, the system proceeds to turn
on the output regulators based on the OTP configuration of the device. The regulators’ power-up sequence is
dependent on the input power topology used in the system:

With VBST used as the front-end supply

* VBST is enabled first and will ensure Vsyp > Vsup uvH-
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* Once Vgyp has crossed the Vgyp yvH threshold, VPRE is enabled automatically.
» The remaining regulators will start as set in the OTP power-up sequence configuration.

Direct connection to VSUP

* Once Vgyp has crossed the Vgyp yvh threshold, VPRE is enabled automatically.
* The remaining regulators will start in their corresponding power-up slot as set in the OTP power-up sequence
configuration.

15.4.1 Regulator power-up sequence

Seven slots are available to program the startup sequence of VCORE, LDO1, LDO2, VREF, TRK1, and TRK2,
as well as the GPIO1 and GPIO2 signals for external control.

The power-up sequence starts from SLOT_0 to SLOT_6, with a TSLOT_OTP[1:0] delay between each slot.
RSTB is released after SLOT_6. Regulators assigned to SLOT_7 / OFF are not started during the power-up
sequence and can be enabled later in normal mode via a SPI command. When VBST is used in back-end
supply, it can only be enabled via a SPI command once the device is in normal mode.

Each regulator is assigned to a slot by OTP configuration using the dedicated OTP bits. Each slot is executed
regardless of whether a regulator is assigned to a slot or not. Slots can be bypassed with SLOT_BYP_OTP[2:0].
A regulator assigned to a bypassed slot will not start in the power-up sequence.

When the last power-up slot is completed, monitoring of the voltages is enabled. If the soft start of a regulator
is not achieved and the output voltage is still below the UV monitoring, the UV is detected and reported in the
corresponding flag. Therefore, NXP recommends clearing all the UV flags at each startup during initialization
phase.

When VCORE is enabled, the bootstrap capacitor must be charged. Therefore, the VCORE regulator output
starts to ramp-up with a delay of 100 ps from the beginning of the slot.
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Figure 17. Power-up example with VBST as front-end supply
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Figure 18. Power-up example with direct battery supply

To reduce the power-up timing, SLOT_BYP_OTP[2:0] setting is provided to bypass the unused slots. Devices
slots jumps from the slot SLOT_BYP_OTP[2:0] to normal mode, bypassing SLOT_X to SLOT_6.

Once the power-up sequence is completed, the Main state machine is in normal mode, which is the application
running mode with all the regulators ON.

15.4.2 System power-down sequence

During a power-down event, the device uses the same slot bits to turn off the voltage regulators, in reverse
order from the power-up sequence.

If a slot bypass configuration is enabled, the device will start the power-down sequence from the selected slot in
the OTP configuration.

When powering down to the standby mode, VPRE remains enabled. LDO1 and LDO2 can be programmed to
also remain enabled during the standby mode. GPIO1 and GPIO2 can also remain in the same state that they
were in, in normal mode. All other regulators are disabled as defined by the slot bits.

When powering down into the LPOFF mode, all voltage regulators are disabled as described in the power-down
sequence. Once the voltage regulators in the sequencer are disabled, the VPRE will start powering off, followed
by the VBST if it is used as the front-end supply.

If VBST is used in back-end mode, the regulator will be turned off in the first power-down slot.
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Figure 19. Power-down example with VBST as front-end supply

15.5 Wake-up sources

The FS26 has several selectable wake-up sources from the Low-power modes:

* WAKEX pin:
— The WAKEX pins can be configured to detect wake-up events internal or external to the ECU.
— The WAKEX pins can detect wake-up event on high level or low level.
* GPIOx pin:
— The GPIOx pins can be configured as inputs to detect wake-up events internal to the ECU.
— The GPIOx pins can detect wake-up event on high level or low level.
» SPI chip select wake-up (only when VDDIO is supplied):
— When the SPI wake up is enabled, the device wakes up with any activity on the SPI bus (transition from high
to low of CSB pin).

— In case of a SPI wake up, the first SPI command is ignored, and the FS26 will be able to respond to the
subsequent SPI commands after 1.5 ms.

* Long Duration Timer (LDT) expired:
— Wake up from the LDT is available (part number dependent).
— When the LDT is enabled, it can be configured to generate a wake-up event when the timer expires. This
feature allows the system to perform cyclic system verifications while it is in the Low-power mode.

15.6 SPI communication

The FS26 uses a 32-bit SPI, with the following arrangement:
MOSI (Main Out, Secondary In) bits:

* Bit 31: Main or fail-safe registers selection
* Bits 30 to 25: Register address
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* Bit 24: Read/Write (for reading bit 24 = 0; for writing bit 24 = 1)
* Bits 23 to 8: Control bits
* Bits 7 to 0: Cyclic redundant check (CRC)

MISO (Main In, Secondary Out) bits:

* Bits 31 to 24: General device status (see Table 12)
* Bits 23 to 8: Extended device status, or device internal control register content or device flags
* Bits 7 to 0: Cyclic redundant check (CRC)

The digital SPI pins (CSB, SCLK, MOSI, MISO) are referenced to VDDIO.

The MCU is the primary driving MOSI and FS26 is the secondary driving MISO. The MISO data is latched

at the SCLK rising edge and MOSI data is latched at the SCLK falling edge, MSB first. In a write command,
MISO[23:8] bits are the previous register bits and MISO[7:0] is the CRC of the message sent by the FS26. In a
read command, MOSI[23:8] bits are all 0 and MOSI[7:0] is the CRC of the message sent by the MCU. Figure 20
and Figure 21 describe the SPI communication protocol for writing data into the FS26 or reading data from the
FS26.

The FS_EN bit is set high as soon as the fail-safe state machine enters Enable monitoring state. The bit
remains enabled during the normal operation until the system has successfully moved into any of the low power
states.

In all other states, FS_EN = 0.

The M_AVAL bit is set high as soon as the main state machine is in normal mode state. In all other states, this
bit is set to 0.

B31 | Bso [m2o | m2s | Be7 | B2s | B2s | B2¢ [B23]e22[m21]mo[m1o]m18]m17]i6] 15| B14] B13]B12]B11 ] B10]B0]BE[B7[B6 5] B4 B3] B2]B1]BO
MosI | MFs REG_ADDRESS [5:0] RIW DATA_MSBI[7:0] DATA_LSB[7:0] CRC[7:0]
Miso [M_AVAL| Fs_EN |FSiG|COM7G| WIO_G |VSUP7G| REG_G | TSD_G CRC[7:0] - response

aaa-045511

Figure 20. SPI write operation protocol

B3t | B30 [m2o | B2s | Bor | B26 [ B2s | B24 [m2s[moz]B2t[m2o]m19]e18] 17 [16]Bi5] B14]B13 | B12]B11 [ Bi0]BO|BE | B7] BE [ B5 B4 B3| B2] B1] BO
MOSI | MIFS REG_ADDRESS [5:0] RIW CRC[7:0]
MISO [M_AVAL| Fs_EN |FS_G|COM_G| WIO_G |VSUP_G| REG_G | TSD_G READ_DATA_MSB[7:0] | READ_DATA_LSB[7:0] CRC[7:0] - response

aaa-045512

Figure 21. SPI read operation protocol

Table 11. MOSI general bit description

Bit Symbol Description
Device domain access
31 M/FS 0 Main domain register map
1 Fail-safe domain register map
Register address
301025 REG_ADDESS[50] See Table 15 for main domain register mapping
Operation requested
24 R/W 0 Read
1 Write
23t08 DATA[15:0] Register data
7t00 CRC[7:0] Cyclic redundancy check data sent by MCU
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Table 12. MISO general device status bit descriptions

Bit Symbol Description

Main state machine availability

0 |Not available (the main state machine is not in normal mode)
31 M_AVAL

1 |Available and able to respond (the main state machine is in normal mode)

Reset on power-on reset (POR_M)

Fail-safe state machine status

0 |Fail-safe state machine is not available.
30 FS_EN

1 |Fail-safe state machine is available and able to respond

Reset on power-on reset (POR_M)

Event notification from the fail-safe domain

0 |No event reported in the fail-safe domain

1 |Event reported in the fail-safe domain

Reset on power-on reset (POR_M), cleared when all individual bits are cleared

Flags Reporting: VPRE_OV, VPRE_UV, CORE_OV, CORE_UV, LDO1_OV, LDO1_UV,
LDO2_OV, LDO2_UV, TRK1_OV, TRK1_UV, TRK2_OV, TRK2_UV, REF_OV, REF_UV,
EXT_OV, EXT_UV,

BAD_WD_DATA, BAD_WD_TIMING, FCCU12, FCCU1, FCCU2, ERRMON, ABIST1_PASS,
ABIST2_PASS, LBIST_STATUS[1:0]

Event notification from the M_COM_FLG
0 |No event reported in M_COM_FLG
1 |Eventreported in the M_COM_FLG

29 FS_G

28 COM_G

Reset on power-on reset (POR_M), cleared when all individual bits are cleared
Source Register: M_COM_FLG
Flags Reporting: MSPI_CRC_I, MSPI_CLK_I, MSPI_REQ_|

Event notification from the M_WIO_FLG register
0 |No event reported ino M_WIO_FLG register
1 |Eventreported in the M_WIO_FLG register

27 WIO_G
Reset on power-on reset (POR_M), cleared when all individual bits are cleared

Source Register: M_WIO_FLG
Flags Reporting: WUEVENT[3:0], LDT_I, GPIO2_I, GPIO1_l, WK2_I, WK1_]
Event notification from the M_VSUP_FLG register

0 |No event reported in M_VSUP_FLG register

1 |Event reported in the M_VSUP_FLG register

26 VSUP_G

Reset on power-on reset (POR_M), cleared when all individual bits are cleared
Source Register: M_VSUP_FLG
Flags Reporting: VBOSUVH_I, VSUPOV_|, VSUPUV6_I, VSUPUVH_I

Event notification from the M_REG_FLG register

25 REG_G
0 |No event reported in M_REG_FLG register
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Table 12. MISO general device status bit descriptions...continued
Bit Symbol Description

1 |Eventreported in the M_REG_FLG register

Reset on power-on reset (POR_M), cleared when all individual bits are cleared
Source Register: M_REG_FLG

Flags Reporting: VBSTOV_|, VPREUVH_|, VPREOC_|, TRK20C_I, TRK10C_|, COREOC_|,
LDO20C_|, LDO10C_I, VBSTOC_|

Event notification from the M_TSD_FLG register

0 |No eventreported in M_TSD_FLG register

1 |Eventreported in the M_TSD_FLG register

24 TSD_G Reset on power-on reset (POR_M), cleared when all individual bits are cleared
Source Register: M_TSD_FLG

Flags Reporting: TWARN_[, GPIO1TSD_I, VPRETSD_I, TRK2TSD_I, TRK1TSD_|,
CORETSD_|, LDO2TSD_|, LDO1TSD_|

15.6.1 Cyclic redundancy check

An 8-bit cyclic redundancy check (CRC) is required for each Write and Read SPI command. Computation
of a cyclic redundancy check is derived from the mathematics of polynomial division, modulo two. The CRC
polynomial used is x"8+x"4+x"3+x"2+1 (identified by 0x1D) with a SEED value of hexadecimal 'OxFF".

Figure 22 is an example of CRC encoding HW implementation:

co ct c? c3 c4 c5 [ol3 c7
| O O O] | |
T T T T T T T T
L] L] L]
| | | ©
11 0*X 1*X2 1*X3 1*x4 0*x5 0*x8 0*X7 1*X8

Input
Data
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Figure 22. CRC encoder example

The effect of the CRC encoding procedure is shown in Table 13. The seed value is appended into the most
significant bits of the shift register.

Table 13. Data preparation for CRC encoding
Seed M/FS |Register Address Read/Write DATA_MSB DATA_LSB

OXFF | Bit[31] Bits[30:25] Bit[24] Bits[23:16] Bits[15:8]

1. Using a serial CRC calculation method, the transmitter rotates the seed and data into the least significant
bits of the shift register.

2. During the serial CRC calculation, the seed and the data bits are XOR compared with the polynomial data
bits. When the MSB is logic 1, the comparison result is loaded in the register, otherwise the data bits are
simply shifted. It must be noted the 32-bit message to be processed must have the bits corresponding to the
CRC byte all equal to zero (00000000).

3. Once the CRC is calculated, the initial CRC byte composed of zeros is replaced and the CRC is transmitted.

Procedure for CRC decoding:

1. The seed value is loaded into the most significant bits of the receive register.
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significant bits of the shift register in the order received (MSB first).

CRC check result.

* If the shift

register contains all zeros, the CRC is correct.

* If the shift register contains a value other than zero, the CRC is incorrect.

15.6.2 SPI

Table 14. SP

electrical characteristics and timing diagram

| Electrical characteristics

. Using a serial CRC calculation method, the receiver rotates the received message and CRC into the least

. When the calculation on the last bit of the CRC is rotated into the shift register, the shift register contains the

T4 =—40 °C to 125 °C, unless otherwise specified. VSUP_UVH <Vgyp<36V, VPRE_PWM + VPRE_HDR < VSUP_PWR <36V,
unless otherwise specified. All voltages are referenced to ground.

Symbol ‘Description ‘ Min ‘ Typ ‘ Max ‘ Unit
Interface 1/0 input supply

Vbopio ‘VDDIO supply voltage range ‘ 3.0 ‘ — ‘ 55 ‘ \%
Static Electrical Characteristics

Vspi_viL CSB, SCLK, MOSI low level input voltage threshold — — 1 0.3xVppio
VspI_vIH CSB, SCLK, MOSI high level input voltage threshold 0.7 x Vppio — —

RscLk_iPp SCLK internal pull-down current source 7 10 13 A
Vmiso_vor |MISO high output voltage (I = 2.0 mA) Vppio - 0.4 — — \Y
Vmiso voL  |MISO low output voltage (I = 2.0 mA) — — 0.4 \Y
Imiso_Leak | 3-state leakage current (VDDIO = 5.0 V) -5.0 — 5.0 A
Rspi_pu CSB, MOSI internal pull-up (pull-up to VDDIO) 190 450 800 kQ
Cspi Input capacitor at CSB, SCLK, MOSI — — 10 pF
Dynamic Electrical Characteristics

Fspi SPI operation frequency (50 % DC) 0.5 — 10 MHz
teLn Minimum time SCLK = HIGH 50 — — ns
tewe Minimum time SCLK = LOW 50 — — ns
tpcLD Propagation delay (SCLK to data at 10 % of MISO rising edge) — — 30 ns
tcsov CSB = low to data at MISO active — — 70 ns
tscLcH SCLK low before CSB low (setup time SCLK to CSB change HI/L) 70 — — ns
thoLoL SCLK change L/H after CSB = low 70 — — ns
tscLp SDI input setup time (SCLK change H/L after MOSI data valid) 35 — — ns
thelp SDI input hold time (MOSI data hold after SCLK change H/L) 35 — — ns
tscLoL SCLK low before CSB high 90 — — ns
tHcLeH SCLK high after CSB high 90 — — ns
tpcHD CSB L/H to MISO at high-impedance — — 75 ns
toncsB CSB min. high time 500 — — ns
tces MmN CSB filter time 10 — 40 ns
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CsSB

tscLeH | tHoeL

tcLH teLL

\
SCLK |

tpcLD

Tri-state 'CSDV
MISO Notused X

MSB X:

tscLp| tHcLp

toncss
tscLcL tHCLCH
tPcHD —» —

LSB —

MOSI

X wse X

tse X

Figure 23. SPI timing diagram

aaa-031031
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16 Register mapping

Safety system basis chip with low power for ASIL D/ASIL B

16.1 Register map overview

Table 15. Main SPI register map overview

Rﬁg';f’ AD(ﬂ:f)ss BIT15 BIT14 BIT13 BIT12 BIT11 BIT10 BIT9 BIT8 BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BITO

DE\%EEID 00 FULL_LAYER_REV [15:13] METAL_LAYER_REV [12:10] FAM_ID [9:6] DEV_ID [5:0]

M_PROGID 01 PROG_IDH [15:8] PROG_IDL [7:0]

VDBG_ VBST_ VBSTFB_

M_STATUS 02 TWARN_S VOLT § ACTIVE S s WK2_S WK1_S GPIO2_S | GPIO1_S | VREF_S VBST_S VPRE_S TRK2_S TRK1_S CORE_S LDO2_S LDO1_S
M—FTL%D— 03 TWARN_| 0 0 0 0 0 0 0 0 GPIO1TSD_| VPREITSD— TRK2TSD_| | TRK1TSD_| | CORETSD_| | LDO2TSD_| | LDO1TSD_|
M_TSD. GPIO1 VPRETSD_ | TRK2 TRK1 CORETSD_ LDO2

TSK 04 TWARN_M 0 0 0 0 0 0 0 0 TSD_M m TSDM TSD_M ¥ TSDM LDO1TSD_M
M—F%— 05 0 0 0 0 0 0 0 VBSTOV— VPREIUVH— VBSTOC_| | VPREOC_| | TRK20C_| | TRK10C_| | COREOC_| | LDO20C_I | LDO10C.I

MRES- 06 0 0 0 0 0 0 0 VBSJIOV— VPREUVH_ | vesToc M VPREIOC— TRK20C_M | TRK1OC_M | COREOC_M | LDO20C_M | LDO10C_M
M_VSUP,

T 07 0 0 0 0 0 0 0 0 0 0 0 0 VBOSUVH_| | VSUPOV_| | VSUPUV6_I | VSUPUVH_I
M_VSUP, VBOSUVH_ VSUPUV6_ | VSUPUVH_

MSK 08 0 0 0 0 0 0 0 0 0 0 0 0 m VSUPOV_M W N
M_WIO
“he 09 WU_CLR 0 0 0 WUEVENT [11:8] 0 0 0 LDT_| 102_1 101_1 WK2_I WK1_I
M_WIO
“MSK 0A 0 0 0 0 0 0 0 0 0 0 0 LDT_M 102_M 101_M WK2_M WK1_M
M_COM

LG 0B 0 0 0 0 0 0 0 0 0 0 0 0 0 MSPI_CRC_| | MSPI_CLK_| | MSPI_REQ_I
M_COM MSPI_ MSPI_ MSPI_

MSK oc 0 0 0 0 0 0 0 0 0 0 0 0 0 CRC_M CLK_M REQ_M
M_SYS . RETRY_ INT_

OFG 0D RETRY_CNT [15:8] LR 0 0 INTB_TEST | Lupfy | FSS_FMOD 0 FSS_EN
M_TSD, VPR

CFG 0E 0 0 0 0 0 0 0 0 0 0 ETprs | TRK2TDFS | TRK1TDFS | CORETDFS | LDO2TDFS | LDO1TDFS

M CRFEGG OF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 VREF_PD | VBST_TMD
M_WIO GPIO2 GPIO1 WAKE2 | WAKE1 GPIO2

CFG 10 0 0 0 0 L L 2on 2on 0 0 CSBWUEN | LDTWUEN U GPIOTWUEN | WK2WUEN | WK1WUEN

MC$§LG1 1 0 0 GPIO2LP_ON | GPIO1LP_ON 0 0 GPIO2HI | GPIO1HI | VREFEN VBSTEN 0 TRK2EN TRK1EN COREEN LDO2EN LDO1EN
MC$§LGZ 12 0 102LO 101LO | VREFDIS | VBSTDIS 0 TRK2DIS TRK1DIS COREDIS LDO2DIS LDO1DIS

M é\T“ARlJLX 13 0 0 0 0 0 0 0 0 0 AMUX_EN | AMUX_DIV AMUX [4:0]
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Table 15. Main SPI register map overview...continued

Mﬁ 14
Mﬁ— 15
ﬁ—% 16
MEMORYO 18
MEMORY 1 19

Register map overview legend

| Bit types WRITE
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16.2 Main register mapping

16.2.1 M_DEVICEID

Table 16. M_DEVICEID register bit allocation

Bit 15 | 14 | 13 12 [ 11 | 10 o [s 76 |5 ]afs]2]1]o
Read FULL_LAYER REV[2:0] | METAL_LAYER_REV[2:0] FAM_ID[3:0] DEV_ID[5:0]
Reset o | 1 | o | o | 1 o | 1] 1|1 or|om|omr otp|oTP|oOTP

Go to main register map

Table 17. M_DEVICEID register bit description
Bit Symbol Value Description

Full layer mask revision

3h Pass C silicon for A release version
15t0 13 FULL_LAYER_REV[2:0]

1h Pass A silicon for H release version

Reset condition: N/A

Metal mask revision

1h Rev X.1 for A release version

12t0 10 METAL_LAYER_REV[2:0]
Oh Rev X.0 for H release version

Reset condition: N/A

Device family Identification

9to 6 FAM_ID[3:0] 7h FS26 family. Defined on metal mask.

Reset condition: N/A

Device ID

5t00 DEV_ID[5:0] FS26 version dependent. See Table 1
Reset condition: N/A

16.2.2 M_PROGID

Table 18. M_PROGID register bit allocation

Bit 15 | 14 | 13 | 12 ‘ 1 ‘ 10 ‘ 9 | 8 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
Read PROG_IDH[7:0] PROG_IDL[7:0]
Reset OTP oTP

Go to main register map

Table 19. M_PROGID register bit description
Bit Symbol Description

Higher byte to set the first letter for the OTP ID code (see Table 96)
15t0 8 PROG_IDHI[7:0] PROG_IDH_OTPI[7:0]
Reset condition: N/A

Lower byte to set the second letter for OTP ID code (see Table 97)
7to0 PROG_IDL[7:0] PROG_IDL_OTP[7:0]
Reset condition: N/A
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16.2.3 M_STATUS

Safety system basis chip with low power for ASIL D/ASIL B

Table 20. M_STATUS register bit allocation

Bit 15 14 13 12 1 10 9 8
Read | TWARN S |VDBG_VOLT S Ag'T?’STE—S VBSTFB_ UV S |  WK2_S WK1_S GPIO2_S GPIO1_S
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
Read VREF S VBST S VPRE_S TRK2_S TRK1_S CORE_S LDO2 S LDO1_S
Reset 0 0 0 0 0 0 0 0

Go to main register map

Table 21. M_STATUS register bit description

Bit Symbol

Value Description

15 TWARN_S

Real-time status of Thermal Warning flag

Oh Ty < Twarn

1h Ty > Twarn

Real-time information

14 VDBG_VOLT_S

Real-time status of DEBUG pin voltage

Oh DEBUG pin voltage Vpeguc < VNORM

1h DEBUG pin voltage Vpeguc > Vbes

Real-time information

13 VBST_ACTIVE_S

Real-time status of VBST switching status

Oh VBST switching node is not switching

1h VBST switching node is switching

Real-time information

12 VBSTFB_UV_S

Real-time status of VBST_FB pin

Oh VBST_FB pin voltage VggT > VBST_UV_TH

1h VBST_FB pin voltage Vst < VBSTﬁUVﬁTH

Real-time information

11 WK2_S

Real-time status of WAKE2 pin

oh WAKE?2 is low (V|__wakex)

1h WAKEZ2 is high (ViH_wakex)

Real-time information

10 WK1_S

Real-time status of WAKE1 pin

oh WAKE is low (Vi wakes)

1h WAKET1 is high (ViH_wakex)

Real-time information

9 GPIO2_S

GPIO2 pin status

Oh GPIO2 is low (Vi__gpiox)

1h GPIO2 is hlgh (VIHiGF’IOX)

Real-time information

8 GPIO1_S

GPIO1 pin status

oh GPIO1 is low (Vi_gpiox)

1h GPIO1 is high (Vi4_cpiox)

Real-time information

7 VREF_S

FS26_SDS
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Table 21. M_STATUS register bit description...continued

Bit

Symbol

Value Description

Oh VREF is disabled

1h VREF is enabled

Real-time information

VBST_S

Real time status of VBST regulator

Oh VBST is disabled

1h VBST is enabled

Real-time information

VPRE_S

Real time status of VPRE regulator

Oh VPRE is disabled

1h VPRE is enabled

Real-time information

TRK2_S

Real time status of TRK2 regulator

Oh TRK2 is disabled

1h TRK2 is enabled

Real-time information

TRK1_S

Real time status of TRK1 regulator

Oh TRK1 is disabled

1h TRK1 is enabled

Real-time information

CORE_S

Real time status of VCORE regulator

Oh VCORE is disabled

1h VCORE is enabled

Real-time information

LDO2_S

Real time status of LDO2 regulator

Oh LDO2 is disabled

1h LDO?2 is enabled

Real-time information

LDO1_S

Real time Status of LDO1 regulator

Oh LDO1 is disabled

1h LDO1 is enabled

Real-time information

16.2.4 M_TSD_FLG

Table 22. M_TSD_FLG register bit allocation

Bit 15 14 13 12 1 10 9 8
Write TWARN_I 0 0 0 0 0 0 0
Read TWARN_I RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
Write 0 GPIO1TSD_I VPRETSD_| TRK2TSD_| TRK1TSD_| CORETSD_I LDO2TSD_| LDO1TSD_I
Read RESERVED GPIO1TSD_| VPRETSD_| TRK2TSD_| TRK1TSD_| CORETSD_| LDO2TSD_| LDO1TSD_|
Reset 0 0 0 0 0 0 0 0

Go to main register map
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Table 23. M_TSD_FLG register bit description
Bit Symbol

Value Description

Central temperature sensor thermal warning flag
Set when T, > Twarn

15 TWARN_I Oh Event not detected

1h Event detected. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M) or clear on write 1

GPIO1 thermal shutdown flag. Set when local T; > TSDgp01

Oh Event not detected

6 GPIO1TSD_|
1h Event detected. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M) or clear on write 1

VPRE thermal shutdown flag. Set when local T; > TSDprg

Oh Event not detected

5 VPRETSD_|
1h Event detected. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M) or clear on write 1

TRK2 thermal shutdown flag. Set when local T, > TSD1rkx

Oh Event not detected
4 TRK2TSD_|

1h Event detected. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M) or clear on write 1

TRK1 thermal shutdown flag. Set when local T; > TSDtrkx

Oh Event not detected

3 TRK1TSD_|
1h Event detected. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M) or clear on write 1

VCORE thermal shutdown flag. Set when local Ty > TSDcore

Oh Event not detected
2 CORETSD_|

1h Event detected. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M) or clear on write 1

LDO2 thermal shutdown flag. Set when local T; > TSD| pox

Oh Event not detected
1 LDO2TSD_|

1h Event detected. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M) or clear on write 1

LDO1 thermal shutdown flag. Set when local T; > TSD| pox

Oh Event not detected

0 LDO1TSD_I
1h Event detected. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M) or clear on write 1

16.2.5 M_TSD_MSK

Table 24. M_TSD_MSK register bit allocation

Bit 15 14 13 12 1 10 9 8
Write TWARN_M 0 0 0 0 0 0 0
Read TWARN_M RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
Write 0 GPIO1TSD_M VPRETSD_M TRK2TSD_M TRK1TSD_M CORETSD_M LDO2TSD_M LDO1TSD_M
Read RESERVED GPIO1TSD_M VPRETSD_M TRK2TSD_M TRK1TSD_M CORETSD_M LDO2TSD_M LDO1TSD_M
Reset 0 0 0 0 0 0 0 0
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Go to main register map

Safety system basis chip with low power for ASIL D/ASIL B

Table 25. M_TSD_MSK register bit description (default value in bold)

Bit

Symbol

Value Description

TWARN_M

Inhibit interrupt (INTB pulse) related to TWARN_I event

Oh Interrupt NOT MASKED

1h Interrupt MASKED

Reset on power-on reset (POR_M)

GPIO1TSD_M

Inhibit interrupt (INTB pulse) related to GPIO1TSD_| event

Oh Interrupt NOT MASKED

1h Interrupt MASKED

Reset on power-on reset (POR_M)

VPRETSD_M

Inhibit interrupt (INTB pulse) related to VPRETSD_| event

Oh Interrupt NOT MASKED

1h Interrupt MASKED

Reset on power-on reset (POR_M)

TRK2TSD_M

Inhibit interrupt (INTB pulse) related to TRK2TSD_I event

Oh Interrupt NOT MASKED

1h Interrupt MASKED

Reset on power-on reset (POR_M)

TRK1TSD_M

Inhibit interrupt (INTB pulse) related to TRK1TSD_I event

Oh Interrupt NOT MASKED

1h Interrupt MASKED

Reset on power-on reset (POR_M)

CORETSD_M

Inhibit interrupt (INTB pulse) related to CORETSD_| event

Oh Interrupt NOT MASKED

1h Interrupt MASKED

Reset on power-on reset (POR_M)

LDO2TSD_M

Inhibit interrupt (INTB pulse) related to LDO2TSD_1| event

Oh Interrupt NOT MASKED

1h Interrupt MASKED

Reset on power-on reset (POR_M)

LDO1TSD_M

Inhibit interrupt (INTB pulse) related to LDO1TSD_| event

Oh Interrupt NOT MASKED

1h Interrupt MASKED

Reset on power-on reset (POR_M)

16.2.6 M_REG_FLG

Table 26. M_REG_FLG register bit allocation

Bit 15 14 13 12 " 10 9 8
Write 0 0 0 0 0 0 0 VBSTOV_|
Read RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED VBSTOV_|
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
Write VPREUVH_I VBSTOC_| VPREOC_| TRK20C_| TRK10C_I COREOC_I LDO20C_I LDO10C_I
Read VPREUVH_| VBSTOC | VPREOC | TRK20C_| TRK10C_| COREOC | LDO20C_| LDO10C_|
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Bit

Reset

Go to main register map

Table 27. M_REG_FLG register bit description

Bit

Symbol

Value Description

VBSTOV_I

VBST overvoltage flag. Set when Vgst > Vst ov_TH

Oh Event not detected

1h Event detected. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M) or clear on write 1

VPREUVH_I

VPRE undervoltage flag. Set when VPRE_PWM < VPRE_UVH

Oh Event not detected

1h Event detected. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M) or clear on write 1

VBSTOC |

VBST overcurrent event. Set when VBST_ISH pin voltage minus VBST_ISL pin voltage > Vgst Lim_TH

Oh Event not detected

1h Event detected. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M) or clear on write 1

VPREOC_|

VPRE overcurrent event. Set when lpre_pwm > IPRE_oC_FLAG

Oh Event not detected

1h Event detected. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M) or clear on write 1

TRK20C._|

TRK2 overcurrent event. Set when ltrz > ILim_TRKx

Oh Event not detected

1h Event detected. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M) or clear on write 1

TRK10C_|

TRK1 overcurrent event. Set when Itri1 > ILim_TRkx

Oh Event not detected

1h Event detected. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M) or clear on write 1

COREOC_I

VCORE overcurrent event. Set when Icore > Icore_peak_oas (for FS260x and FS261x) or Icore > Icore_
PEAK_1A65 (for FS262x and F8263X)

Oh Event not detected

1h Event detected. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M) or clear on write 1

LDO20C._|

LDO2 overcurrent event. Set when I po2 > ILim_Lpox

Oh Event not detected

1h Event detected. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M) or clear on write 1

LDO10C_|

LDO1 overcurrent event. Set when I po1 > Iim_Lpox

Oh Event not detected

1h Event detected. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M) or clear on write 1
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16.2.7 M_REG_MSK

Table 28. M_REG_MSK register bit allocation

Safety system basis chip with low power for ASIL D/ASIL B

Bit 15 14 13 12 1 10 9 8
Write 0 0 0 0 0 0 0 VBSTOV_M
Read RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED VBSTOV_M
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
Write VPREUVH_M VBSTOC_M VPREOC_M TRK20C_M TRK10C_M COREOC_M LDO20C_M LDO10C_M
Read VPREUVH_M VBSTOC_M VPREOC_M TRK20C_M TRK10C_M COREOC_M LDO20C_M LDO10C_M
Reset 0 0 0 0 0 0 0 0

Go to main register map
Table 29. M_REG_MSK register bit description
Bit Symbol Value Description
Inhibit interrupt (INTB pulse) related to VBSTOV_I event
Oh Interrupt NOT MASKED (default)
8 VBSTOV_M
1h Interrupt MASKED
Reset on power-on reset (POR_M)
Inhibit interrupt (INTB pulse) related to VPREUVH_I event
Oh Interrupt NOT MASKED (default)
7 VPREUVH_M
1h Interrupt MASKED
Reset on power-on reset (POR_M)
Inhibit interrupt (INTB pulse) related to VBSTOC_| event
6 VBSTOC_M Oh Interrupt NOT MASKED (default)
1h Interrupt MASKED
Reset on power-on reset (POR_M)
Inhibit interrupt (INTB pulse) related to VPREOC_| event
Oh Interrupt NOT MASKED (default)
5 VPREOC_M
1h Interrupt MASKED
Reset on power-on reset (POR_M)
Inhibit interrupt (INTB pulse) related to TRK20C_| event
Oh Interrupt NOT MASKED (default)
4 TRK20C_M
1h Interrupt MASKED
Reset on power-on reset (POR_M)
3 TRK10C_M Inhibit interrupt (INTB pulse) related to TRK10C_| event
Oh Interrupt NOT MASKED (default)
1h Interrupt MASKED
Reset on power-on reset (POR_M)
2 COREOC_M Inhibit interrupt (INTB pulse) related to COREOC_| event
Oh Interrupt NOT MASKED (default)
1h Interrupt MASKED
Reset on power-on reset (POR_M)
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Table 29. M_REG_MSK register bit description...continued

Bit Symbol Value Description
1 LDO20C_M Inhibit interrupt (INTB pulse) related to LDO20C_| event
Oh Interrupt NOT MASKED (default)
1h Interrupt MASKED

Reset on power-on reset (POR_M)

0 LDO10C_M Inhibit interrupt (INTB pulse) related to LDO10C_1I event
Oh Interrupt NOT MASKED (default)
1h Interrupt MASKED

Reset on power-on reset (POR_M)

16.2.8 M_VSUP_FLG

Table 30. M_VSUP_FLG register bit allocation

Bit 15 14 13 12 1 10 9 8
Write 0 0 0 0 0 0 0 0
Read RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
Write 0 0 0 0 VBOSUVH_I VSUPOV_| VSUPUV6_I VSUPUVH_I
Read RESERVED RESERVED RESERVED RESERVED VBOSUVH_I VSUPOV_I VSUPUV6_I VSUPUVH_I
Reset 0 0 0 0 0 0 0 0

Go to main register map
Table 31. M_VSUP_FLG register bit description

Bit Symbol Value Description
VBOS undervoltage flag. Set when Vgps < VBOSfUVH
Oh Event not detected

3 VBOSUVH_I
1h Event detected. Generates interrupt (INTB pulse)
Reset on power-on reset (POR_M) or clear on Write (write 1)
VSUP overvoltage flag. Set when Vsyp > Vsup ov
Oh Event not detected

2 VSUPOV_I
1h Event detected. Generates interrupt (INTB pulse)
Reset on power-on reset (POR_M) or clear on Write (write 1)
VSUP undervoltage (6 V) flag. Set when Vsyp < Vsup_uve
Oh Event not detected

1 VSUPUV6_|
1h Event detected. Generates interrupt (INTB pulse)
Reset on power-on reset (POR_M) or clear on Write (write 1)
VSUP undervoltage flag. Set when Vsyp < Vsup_uvh
Oh Event not detected

0 VSUPUVH_I
1h Event detected. Generates interrupt (INTB pulse)
Reset on power-on reset (POR_M) or clear on Write (write 1)
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16.2.9 M_VSUP_MSK

Table 32. M_VSUP_MSK register bit allocation

Safety system basis chip with low power for ASIL D/ASIL B

Bit 15 14 13 12 1 10 9 8
Write 0 0 0 0 0 0 0 0
Read RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
Write 0 0 0 0 VBOSUVH_M VSUPOV_M VSUPUV6_M VSUPUVH_M
Read RESERVED RESERVED RESERVED RESERVED VBOSUVH_M VSUPOV_M VSUPUV6_M VSUPUVH_M
Reset 0 0 0 0 0 0 0 0

Go to main register map
Table 33. M_VSUP_MSK register bit description
Bit Symbol Value Description
Inhibit interrupt (INTB pulse) related to VBOSUVH_| event
Oh Interrupt NOT MASKED (default)
3 VBOSUVH_M
1h Interrupt MASKED
Reset on power-on reset (POR_M)
Inhibit interrupt (INTB pulse) related to VSUPOV_I event
Oh Interrupt NOT MASKED (default)
2 VSUPOV_M
1h Interrupt MASKED
Reset on power-on reset (POR_M)
Inhibit interrupt (INTB pulse) related to VSUPUV6_| event
) VSUPUVE_M Oh Interrupt NOT MASKED (default)
1h Interrupt MASKED
Reset on power-on reset (POR_M)
Inhibit interrupt (INTB pulse) related to VSUPUVH_I event
Oh Interrupt NOT MASKED (default)
0 VSUPUVH_M
1h Interrupt MASKED
Reset on power-on reset (POR_M)
16.2.10 M_WIO_FLG
Table 34. M_WIO_FLG register bit allocation

Bit 15 14 13 12 11 10 9 8
Write WU_CLR 0 0 0 0 0 0 0
Read RESERVED RESERVED RESERVED RESERVED WUEVENT[3:0]

Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
Write 0 0 0 0 0 0 0 0
Read RESERVED RESERVED RESERVED LDT_I GPIO2_| GPIO1_I WK2_| WK1_I
Reset 0 0 0 0 0 0 0 0

Go to main register map
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Table 35. M_WIO_FLG register bit description

Bit Symbol Value Description
Clear wake-up flags
Oh Do nothing
15 WU_CLR
1h Clear all wake-up flags
Reset on power-on reset (POR_M), self-clear
Wake-up event source. Generates interrupt (INTB pulse)
Oh No wake up detected
1h WAKE1
2h WAKE2
3h GPIO1
11t0 8 WUEVENT][3:0] 4h GPI102
5h LDT expired
6h SPI activity
8h DFS Recovery
Fh BATTERY fail: Reports when the device has lost valid Vsyp and Main state machine is reset.
Reset on power-on reset (POR_M), go to standby mode, go to LPOFF mode, or WU_CLR write 1
LDT expired event flag
Oh Event not detected
4 LDT_I
1h Event detected. Generates interrupt (INTB pulse)
Reset on power-on reset (POR_M), go to standby mode, go to LPOFF mode, or WU_CLR write 1
GPIO2 event flag
Oh No event on GPIO2
3 GPIO2_|
1h Event on GPIO2 has occurred. Generates interrupt (INTB pulse)
Reset on power-on reset (POR_M), go to standby mode, go to LPOFF mode, or WU_CLR write 1
GPIO1 event flag
Oh No event on GPIO1
2 GPIO1_I
1h Event on GPIO1 has occurred. Generates interrupt (INTB pulse)
Reset on power-on reset (POR_M), go to standby mode, go to LPOFF mode, or WU_CLR write 1
WAKE2 event flag
Oh No event on WAKE2
1 WK2_|
1h Event on WAKE2 has occurred. Generates interrupt (INTB pulse)
Reset on power-on reset (POR_M), go to standby mode, go to LPOFF mode, or WU_CLR write 1
WAKE1 event flag
Oh No event on WAKE1
0 WK1_I
1h Event on WAKE1 has occurred. Generates interrupt (INTB pulse)

Reset on power-on reset (POR_M), go to standby mode, go to LPOFF mode, or WU_CLR write 1

16.2.11 M_WIO_MSK

Table 36. M_WIO_MSK register bit allocation

Bit 15 14 13 12 1 10 9 8
Write 0 0 0 0 0 0 0 0
Read RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
Write 0 0 0 LDT_M GPIO2_M GPIO1_M WK2_M WK1_M
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Bit 7 6 5 4 3 2 1 0
Read RESERVED RESERVED RESERVED LDT_M GPIO2_M GPIO1_M WK2_M WK1_M
Reset 0 0 0 0 0 0 0 0

Go to main register map
Table 37. M_WIO_MSK register bit description (default)
Bit Symbol Value Description
Inhibit interrupt (INTB pulse) related to LDT_| event
Oh Interrupt NOT MASKED (default)
4 LDT_M
1h Interrupt MASKED
Reset on power-on reset (POR_M)
Inhibit interrupt (INTB pulse) related to GPIO2_I event
Oh Interrupt NOT MASKED (default)
3 GPIO2_M
1h Interrupt MASKED
Reset on power-on reset (POR_M)
Inhibit interrupt (INTB pulse) related to GPIO1_I event
Oh Interrupt NOT MASKED (default)
2 GPIO1_M
1h Interrupt MASKED
Reset on power-on reset (POR_M)
Inhibit interrupt (INTB pulse) related to WK2_] event
Oh Interrupt NOT MASKED (default)
1 WK2_M
1h Interrupt MASKED
Reset on power-on reset (POR_M)
Inhibit interrupt (INTB pulse) related to WK1_| event
Oh interrupt NOT MASKED (default)
0 WK1_M
1h Interrupt MASKED
Reset on power-on reset (POR_M)
16.2.12 M_COM_MSK
Table 38. M_COM_MSK register bit allocation

Bit 15 14 13 12 1 10 9 8
Write 0 0 0 0 0 0 0 0
Read RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 8 2 1 0
Write 0 0 0 0 0 MSPI_CRC_M | MSPI_CLK_M | MSPI_REQ_M
Read RESERVED RESERVED RESERVED RESERVED RESERVED MSPI_CRC_M | MSPI_CLK_M | MSPI_REQ_M
Reset 0 0 0 0 0 0 0 0

Go to main register map

Table 39. M_COM_MSK register bit description (default value in bold)

Bit Symbol Value Description

Inhibit interrupt (INTB pulse) related to MSPI_CRC_| event
2 MSPI_CRC_M Oh Interrupt NOT MASKED

1h Interrupt MASKED
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Table 39. M_COM_MSK register bit description (default value in bold)...continued

Bit Symbol Value Description
Reset on power-on reset (POR_M)
Inhibit interrupt (INTB pulse) related to MSPI_CLK_I event
Oh Interrupt NOT MASKED

1 MSPI_CLK_M
1h Interrupt MASKED
Reset on power-on reset (POR_M)
Inhibit interrupt (INTB pulse) related to MSPI_REQ_I event
Oh Interrupt NOT MASKED

0 MSPI_REQ_M
1h Interrupt MASKED

Reset on power-on reset (POR_M)

16.2.13 M_COM_FLG

Table 40. M_COM_FLG register bit allocation

Bit 15 14 13 12 1 10 9 8
Write 0 0 0 0 0 0 0 0
Read RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
Write 0 0 0 0 0 MSPI_CRC_I MSPI_CLK_I MSPI_REQ_I
Read RESERVED RESERVED RESERVED RESERVED RESERVED MSPI_CRC_| MSPI_CLK_I MSPI_REQ_I
Reset 0 0 0 0 0 0 0 0

Go to main register map
Table 41. M_COM_FLG register bit description
Bit Symbol Value Description
Main domain SPI message corrupted (CRC not valid) flag
Oh Event not detected
2 MSPI_CRC_I
1h Event detected. Generates interrupt (INTB pulse)
Reset on power-on reset (POR_M), or clear on write 1
Main domain SPI wrong number of clock pulses flag
Oh Event not detected
1 MSPI_CLK_I
1h Event detected. Generates interrupt (INTB pulse)
Reset on power-on reset (POR_M), or clear on write 1
Main domain SPI access violation (write to an invalid register) flag
Oh Event not detected
0 MSPI_REQ_I
1h Event detected. Generates interrupt (INTB pulse)
Reset on power-on reset (POR_M), or clear on write 1
16.2.14 M_SYS_CFG
Table 42. M_SYS_CFG register bit allocation

Bit 15 14 13 12 1 10 9 8
Write 0 0 0 0 0 0 0 0
Read RETRY_CNT[7:0]

Reset 0 0 0 0 0 0 0 0
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Bit 7 6 5 4 3 2 1 0
Write RETRY_CLR 0 0 INTB_TEST INT_PWIDTH FSS_FMOD 0 FSS_EN
Read RESERVED RESERVED RESERVED RESERVED INT_PWIDTH FSS_FMOD RESERVED FSS_EN
Reset 0 0 0 0 0 0 0 0

Go to main register map

Table 43. M_SYS_CFG register bit description

Bit Symbol Value Description

RETRY_CNTI[7:0] indicates the total number of retries attempts (value)
RETRY_CNTI[7:4] indicates the current duration between two retries (description)
0xh 100 ms (default)
1xh 200 ms
2xh 400 ms
3xh 800 ms
4xh 1600 ms
5xh 3200 ms
6xh 6400 ms

15t08 RETRY_CNT[7:0] 7xh 12800 ms
8xh 25600 ms
9xh 51200 ms
Axh 102400 ms
Bxh 204800 ms
Cxh 409600 ms
Dxh 819200 ms
Exh 1638400 ms
Fxh 3276800 ms

Reset on power-on reset (POR_M) or RETRY_CLR write 1

Clear retry counter RETRY_CNT[7:0]

Oh No effect
7 RETRY_CLR
1h Clear retry counter
Reset on power-on reset (POR_M), self-clear
Manual test of INTB
Oh No effect
4 INTB_TEST
1h Enable manual test. Generate a pulse of duration tiyts_puLse at INTB pin for test purpose.
Reset on power-on reset (POR_M), self-clear
INTB pulse duration tINTB_PULSE
Oh 25 us (default)
3 INT_PWIDTH
1h 100 ps
Reset on power-on reset (POR_M)
Frequency modulation Fosc mop during Frequency Spread Spectrum Operation
Oh High-frequency oscillator divided by 768 (default)
2 FSS_FMOD
1h High-frequency oscillator divided by 192
Reset on power-on reset (POR_M)
Frequency Spread Spectrum enable
Oh FSS is disabled (default)
0 FSS_EN
1h FSS is enabled

Reset on power-on reset (POR_M)
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16.2.15 M_TSD_CFG

Table 44. M_TSD_CFG register bit allocation

Safety system basis chip with low power for ASIL D/ASIL B

Bit 15 14 13 12 1 10 9 8
Write 0 0 0 0 0 0 0 0
Read RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
Write 0 0 VPRETDFS TRK2TDFS TRK1TDFS CORETDFS LDO2TDFS LDO1TDFS
Read RESERVED RESERVED VPRETDFS TRK2TDFS TRK1TDFS CORETDFS LDO2TDFS LDO1TDFS
Reset 0 0 OTP OTP OoTP OoTP OoTP OTP

Go to main register map
Table 45. M_TSD_CFG register bit description
Bit Symbol Value Description
Deep Fail Safe request in case of VPRE Thermal Shutdown
Oh Regulator disabled
5 VPRETDFS
1h Transition to DFS
Load fuse state (VPRETDFS_OTP)
Deep Fail Safe request in case of TRK2 Thermal Shutdown
Oh Regulator disabled
4 TRK2TDFS
1h Transition to DFS
Load fuse state (TRK1TDFS_OTP)
Deep Fail Safe request in case of TRK1 Thermal Shutdown
Oh Regulator disabled
3 TRK1TDFS
1h Transition to DFS
Load fuse state (TRK1TDFS_OTP)
Deep Fail Safe request in case of VCORE Thermal Shutdown
Oh Regulator disabled
2 CORETDFS
1h Transition to DFS
Load fuse state (CORETDFS_OTP)
Deep Fail Safe request in case of LDO2 Thermal Shutdown
Oh Regulator disabled
1 LDO2TDFS
1h Transition to DFS
Load fuse state (LDO1TDFS_OTP)
Deep Fail Safe request in case of LDO1 Thermal Shutdown
Oh Regulator disabled
0 LDO1TDFS
1h Transition to DFS
Load fuse state (LDO1TDFS_OTP)
16.2.16 M_REG_CFG
Table 46. M_REG_CFG register bit allocation

Bit 15 14 13 12 1" 10 9 8
Write 0 0 0 0 0 0 0 0
Read 0 0 0 0 0 0 0 0

Reset 0 0 0 0 0 0 0 0
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Bit 7 6 5 4 B 2 1 0
Write 0 0 0 0 0 0 VREF_PD VBST_TMD
Read 0 0 0 0 0 0 VREF_PD VBST_TMD
Reset 0 0 0 0 0 0 1 0

Go to main register map
Table 47. M_REG_CFG register bit description (default value in bold)
Bit Symbol Description
VREF Internal pull-down configuration (Rrer pis)
Oh Disable internal pull-down when VREF output is disabled
1 VREF_PD
1h Enable internal pull-down when VREF output is disabled
Reset on power-on reset (POR_M)
VBST output verification mode
h VBST output is regulated to the configured voltage set by OTP
0 VBST_TMD
1h  VBST regulate to 17 V to verify availability
Reset on power-on reset (POR_M)
16.2.17 M_WIO_CFG
Table 48. M_WIO_CFG register bit allocation

Bit 15 14 13 12 1 10 9 8
Write 0 0 0 0 GPIO2WUPOL | GPIO1WUPOL WAKE2POL WAKE1POL
Read 0 0 0 0 GPIO2WUPOL | GPIO1WUPOL WAKE2POL WAKE1POL
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
Write 0 0 CSBWUEN LDTWUEN GPIO2WUEN GPIO1WUEN WK2WUEN WK1WUEN
Read 0 0 CSBWUEN LDTWUEN GPIO2WUEN GPIO1WUEN WK2WUEN WK1WUEN
Reset 0 0 0 0 0 0 0 0

Go to main register map

Table 49. M_WIO_CFG register bit description (default value in bold)

Bit

Symbol

Description

1

GPIO2WUPOL

GPIO2 event detection polarity

0h High level on GPIO2 will wake up the part

1h  Low level on GPIO2 will wake up the part

Reset on power-on reset (POR_M)

10

GPIO1WUPOL

GPIO1 event detection polarity

0h High level on GPIO1 will wake up the part

1h  Low level on GPIO1 will wake up the part

Reset on power-on reset (POR_M)

WAKE2POL

WAKE?2 event detection polarity

0h High level on WAKE2 will wake up the part

1h  Low level on WAKE?2 will wake up the part

Reset on power-on reset (POR_M)
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Table 49. M_WIO_CFG register bit description (default value in bold)...continued

Bit Symbol Description
0h High level on WAKE1 will wake up the part
1h  Low level on WAKE1 will wake up the part
Reset on power-on reset (POR_M)
CSB Transition wake-up enabled
Oh Disabled
5 CSBWUEN
1h  Enabled
Reset on power-on reset (POR_M)
Long Duration Timer wake-up enabled
Oh Disabled
4 LDTWUEN
1h  Enabled
Reset on power-on reset (POR_M)
GPI102 wake-up enabled
Oh Disabled
3 GPIO2WUEN
1h  Enabled
Reset on power-on reset (POR_M)
GPIO1 wake-up enabled
Oh Disabled
2 GPIO1WUEN
1h  Enabled
Reset on power-on reset (POR_M)
WAKE2 wake-up enabled
Oh Disabled
1 WK2WUEN
h  Enabled
Reset on power-on reset (POR_M)
WAKE1 wake-up enabled
Oh Disabled
0 WK1WUEN
1h  Enabled
Reset on power-on reset (POR_M)
16.2.18 M_REG_CTRL1
Table 50. M_REG_CTRLA1 register bit allocation
Bit 15 14 13 12 1 10 9 8
Write 0 0 GPIO2LP_ON GPIO1LP_ON 0 0 GPIO2HI GPIO1HI
Read RESERVED RESERVED GPIO2LP_ON GPIO1LP_ON RESERVED RESERVED RESERVED RESERVED
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Write VREFEN VBSTEN 0 TRK2EN TRK1EN COREEN LDO2EN LDO1EN
Read RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED
Reset 0 0 0 0 0 0 0 0

Go to main register map
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Table 51. M_REG_CTRLA1 register bit description

Bit

Symbol

Value Description

GPIO2LP_ON

Configure GPIO2 state in standby mode

Oh Follow the power down slot configuration

1h Keep GPIO2 in the same state as it was in normal mode

Reset on power-on reset (POR_M),

GPIO1LP_ON

Configure GPIO1 state in standby mode and in LPOFF mode

Oh Follow the power down slot configuration

1h Keep GPIO1 in the same state as it was in normal mode

Reset on power-on reset (POR_M),

GPIO2HI

Request GPIO2 pin high

Oh No effect (GPIO2 remains in current state)

1h GPIO2 set high

Reset on power-on reset (POR_M), self-cleared

GPIO1HI

Request GPIO1 pin high

Oh No effect (GPIO1 remains in current state)

1h GPIO1 set high

Reset on power-on reset (POR_M), self-cleared

VREFEN

VREF enable request

Oh No effect (regulator remain in its current state)

1h VREF enable request

Reset on power-on reset (POR_M), self-cleared

VBSTEN

VBST enable request

Oh No effect (regulator remain in its current state)

1h VBST enable request

Reset on power-on reset (POR_M), self-cleared

TRK2EN

TRK2 enable request

Oh No effect (regulator remain in its current state)

1h TRK2 enable request

Reset on power-on reset (POR_M), self-cleared

TRK1EN

TRK1 enable request

Oh No effect (regulator remain in its current state)

1h TRK1 enable request

Reset on power-on reset (POR_M), self-cleared

COREEN

VCORE enable request

Oh No effect (regulator remain in its current state)

1h VCORE enable request

Reset on power-on reset (POR_M), self-cleared

LDO2EN

LDO2 enable request

Oh No effect (regulator remain in its current state)

1h LDO2 enable request

Reset on power-on reset (POR_M), self-cleared

LDO1EN

LDO1 enable request

Oh No effect (regulator remain in its current state)

1h LDO1 enable request

Reset on power-on reset (POR_M), self-cleared
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16.2.19 M_REG_CTRL2

Safety system basis chip with low power for ASIL D/ASIL B

Table 52. M_REG_CTRL2 register bit allocation

Bit 15 14 13 12 1 10 9 8
Write 0 0 0 0 0 0 GPIO2LO GPIO1LO
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 B 2 1 0
Write VREFDIS VBSTDIS 0 TRK2DIS TRK1DIS COREDIS LDO2DIS LDO1DIS
Reset 0 0 0 0 0 0 0 0

Go to main register map
Table 53. M_REG_CTRL2 register bit description

Bit Symbol Value Description

Request GPIO2 pin low

Oh No effect (GPIO2 remains in current state)
9 GPIO2LO

1h GPIO2 set low

Reset on power-on reset (POR_M), self-cleared

Request GPIO1 pin low

Oh No effect (GPIO1 remains in current state)
8 GPIO1LO

1h GPIO1 set low

Reset on power-on reset (POR_M), self-cleared

VREF disable request

Oh No effect (regulator remain in its current state)
7 VREFDIS

1h VREF disable request

Reset on power-on reset (POR_M), self-cleared

VBST disable request

Oh No effect (regulator remain in its current state)
6 VBSTDIS

1h VBST disable request

Reset on power-on reset (POR_M), self-cleared

TRK2 disable request

Oh No effect (regulator remain in its current state)
4 TRK2DIS

1h TRK2 Disable request

Reset on power-on reset (POR_M), self-cleared

TRK1 disable request

Oh No effect (regulator remain in its current state)
3 TRK1DIS

1h TRK1 disable request

Reset on power-on reset (POR_M), self-cleared

VCORE disable request

Oh No effect (regulator remain in its current state)
2 COREDIS

1h VCORE disable request

Reset on power-on reset (POR_M), self-cleared

LDO2 disable request

Oh No effect (regulator remain in its current state)
1 LDO2DIS

1h LDO2 disable request

Reset on power-on reset (POR_M), self-cleared
0 LDO1DIS LDO1 disable request
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Table 53. M_REG_CTRL2 register bit description...continued

Bit Symbol Value Description
Oh No effect (regulator remain in its current state)
1h LDO1 disable request
Reset on power-on reset (POR_M), self-cleared

16.2.20 M_AMUX_CTRL

Table 54. M_AMUX_CTRL register bit allocation

Bit 15 14 13 12 11 10 9 8
Write 0 0 0 0 0 0 0 0
Read RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
Write 0 AMUX_EN AMUX_DIV AMUX[4:0]

Read RESERVED AMUX_EN AMUX_DIV AMUX[4:0]
Reset 0 0 0 0 0 0 | 0 | 0
Go to main register map
Table 55. M_AMUX_CTRL register bit description
Bit Symbol Value Description
Enable AMUX block
Oh Disable AMUX block and pin is pulled down to ground (default)
6 AMUX_EN
1h Enable AMUX block
Reset on power-on reset (POR_M), Go to LPOFF mode, Go to standby mode
Selection of divider ratio Vawux_ratio- See Table 114
5 AMUX_DIV Oh Divider ratio is 7.5 (default)
1h Divider ratio is 14
Reset on power-on reset (POR_M)
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Table 55. M_AMUX_CTRL register bit description...continued

Bit Symbol Value Description

AMUX input channel selection
00h Disabled with AMUX pin in Hi-Z (default)
01h Low-power bandgap (voltage reference)
02h Main bandgap (voltage reference)
03h Fail-safe bandgap (voltage reference)
04h Vana: Internal main analog voltage supply
05h Vpig: internal main digital voltage supply
06h Vpig_rs: internal fail-safe digital voltage supply
07h VCORE feedback pin CORE_FB voltage
08h VPRE feedback pin VPRE_FB voltage
09h LDO1 feedback pin LDO10OUT voltage
0Ah LDO2 feedback pin LDO10UT voltage
0Bh VREF feedback pin voltage
0Ch TRK1 feedback pin voltage
0Dh TRK2 feedback pin voltage
OEh VDDIO feedback voltage
OFh VBOS internal pin voltage

4t00 AMUX[4:0]
10h VBST feedback pin VBST_FB voltage (divider ratio configurable with AMUX_DIV)
11h VSUP pin voltage Vgyp (divider ratio configurable with AMUX_DIV)
12h WAKE1 pin voltage (divider ratio configurable with AMUX_DIV)
13h WAKE?2 pin voltage (divider ratio configurable with AMUX_DIV)
14h GPIO1 pin voltage (divider ratio configurable with AMUX_DIV)
15h GPIO2 pin voltage (divider ratio configurable with AMUX_DIV)
16h BATSENSE pin voltage (divider ratio configurable with AMUX_DIV)
17h Die temperature sensor"!
18h VCORE temperature sensor!"!
19h VPRE temperature sensor!
1Ah LDO1 temperature sensor!'!
1Bh LDO2 temperature sensor!"!
1Ch TRK1 temperature sensor"!
1Dh TRK2 temperature sensor!"!
1Eh GPIO1 temperature sensor!"!
1Fh Reserved

Reset on power-on reset (POR_M)

[11  Temp (°C) = (Vamux_out — V1EMP25) / VTEMP_COEFF *+ 25

16.2.21 M_LDT_CFG1

Table 56. M_LDT_CFG1 register bit allocation

Bit 15 | 14 ‘ 13 | 12 ‘ 1 | 10 | 9 | 8 | 7 ‘ 6 | 5 | 4 | 3 | % ‘ 1 | 0
Write LDT_AFTER_RUN[15:0]
Read LDT_AFTER_RUN[15:0]
Reset 0 | 0 ‘ 0 | 0 ‘ 0 | 0 | 0 | 0 | 0 ‘ 0 | 0 | 0 | 0 | 0 ‘ 0 | 0
Go to main register map
FS26_SDS All information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. All rights reserved.
Product short data sheet Rev. 6.0 — 12 December 2025 Document feedback

63 /156


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_FS26_SDS

NXP Semiconductors

FS26

Safety system basis chip with low power for ASIL D/ASIL B

Table 57. M_LDT_CFGH1 register bit description

Bit Symbol Description
Long Duration Timer (LDT) after-run configuration register
15t0 0 LDT_AFTER_RUNI[15:0] LDT after-run target value in normal mode
Reset on power-on reset (POR_M), LDT count started

16.2.22 M_LDT_CFG2

Table 58. M_LDT_CFG2 register bit allocation

Bit 15 ’ 14 ‘ 13 ‘ 12 ‘ 1 ‘ 10 9 ‘ 8
Write LDT_WUP_L[15:8]
Read LDT_WUP_L[15:8]
Reset 0 ’ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 0 ‘ 0
Bit 7 | s | 5 | 4 | 3 | 2 1 | 0
Write LDT_WUP_L[7:0]
Read LDT_WUP_L[7:0]
Reset 0 o0 | 0 | 0 | 0 | 0 0 | 0
Go to main register map
Table 59. M_LDT_CFG2 register bit description
Bit Symbol Description
16 less significant bits of Wake-up with Long Duration Timer
15t0 0 LDT_WUP_L[15:0] |16 less significant bits for the wake up with the Long Duration Timer
Reset on power-on reset (POR_M), LDT Count started
16.2.23 M_LDT_CFG3
Table 60. M_LDT_CFG3 register bit allocation
Bit 15 14 13 12 1 10 9 8
Write 0 0 0 0 0 0 0 0
Read 0 0 0 0 0 0 0 0
Reset 0 0 0 0 0 0 0 0
Bit 7 | s 5 | 4 | 3 | 2 1 | 0
Write LDT_WUP_H[7:0]
Read LDT_WUP_H[7:0]
Reset 0 R 0 | 0 | 0 | 0 0 | 0
Go to main register map
Table 61. M_LDT_CFG3 register bit description
Bit Symbol Description
8 more significant bits of Long Duration Timer Wake-up Timer
7t00 LDT_WUP_HI[7:0] |8 most significant bit for the wake up with the Long Duration Timer
Reset on power-on reset (POR_M), LDT Count started
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16.2.24 M_LDT_CTRL

Table 62. M_LDT_CTRL register bit allocation

Safety system basis chip with low power for ASIL D/ASIL B

Bit 15 14 13 12 1 10 9 8
Write 0 0 0 0 0 0 0 0
Read RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED
Reset 0 0 0 0 0 0 0 0

Bit 7 6 | 5 | 4 3 2 1 0
Write 0 LDT_FNCT[2:0] LDT_SEL LDT_MODE LDT_EN 0
Read RESERVED LDT_FNCT[2:0] LDT_SEL LDT_MODE LDT_EN LDT_RUN
Reset 0 0 0 | 0 0 0 0 0

Go to main register map
Table 63. M_LDT_CTRL register bit description
Bit Symbol Value Description
Long Duration Timer (LDT) function selection
Oh Function 1 (default)
1h Function 2
6to4 LDT_FNCT[2:0] 2h Function 3
3h Function 4
4h Function 5
Reset on power-on reset (POR_M)
Long Duration Timer (LDT) register (LDT_WUP_H[7:0] / LDT_WUP_L[15:0]) content selection
Oh Read / set LDT wake-up target value (default)
3 LDT_SEL
1h Read LDT 24-bit real time counter value
Reset on power-on reset (POR_M)
Set Long Duration Timer (LDT) operation mode
) LDT_MODE Oh Set LDT to long count (default)
1h Set LDT to short count
Reset on power-on reset (POR_M)
Start Long Duration Timer (LDT) operation
Oh Disable LDT (default)
1 LDT_EN
1h LDT starts counting
Reset on power-on reset (POR_M)
LDT status
Oh LDT is disabled or not counting (default)
0 LDT_RUN
1h LDT is enabled and count is in progress
Reset on power-on reset (POR_M), LDT stopped
16.2.25 M_MEMORY0
Table 64. M_MEMORYO register bit allocation

Bit 15 | 14 | 13 | 12 | 1 | 10 | 9 | 8

Write MEMO[15:8]
Read MEMO[15:8]
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
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Bit 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
Write MEMO[7:0]
Read MEMO[7:0]
Reset 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0

Go to main register map

Table 65. M_MEMORYO register bit description

Bit Symbol Description
Free 16 bits for application data storage
15t0 0 MEMO[15:0] MEMO stored data
Reset on power-on reset (POR_M)
16.2.26 M_MEMORY1
Table 66. M_MEMORY1 register bit allocation
Bit 15 ‘ 14 ‘ 13 ‘ 12 ‘ 1 ‘ 10 ‘ 9 ‘ 8
Write MEM1[15:8]
Read MEM1[15:8]
Reset 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0
Bit 7 ‘ 6 | 5 | 4 | 3 | 2 ‘ 1 | 0
Write MEM1[7:0]
Read MEM1[7:0]
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
Go to main register map
Table 67. M_MEMORY1 register bit description
Bit Symbol Description
Free 16 bits for application data storage
15t00 MEM1[15:0] MEM1 stored data
Reset on power-on reset (POR_M)
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17 OTP bits description

Safety system basis chip with low power for ASIL D/ASIL B

17.1 OTP overview

Table 68. Main OTP configuration map

e BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BITO
Name (Hex)

OTP_SYS ] RETRY_ RETRY_ WKIDFS_ | VSUP_
CFG1 20 RETRY_MSK_OTP[3:0] MODE_OTP DIS_OTP DIS_OTP | UVTH_OTP

OTP_SYS ] _ _

2 ron - 21 MDFS_DIS_OTP | CLK_FREQ_OTP[1:0] SLOT_BYP_OTP[2:0] TSLOT_OTP[1:0]
OTP_SYS ,p | GPIO2_VCORE_ | GPIO2_ GPIO1_ | VREF_PLIFT_ | LDO2_PLIFT_ | LDO1_PLIFT_ BOS_IN_OTP[1:0]
CFG3 PGOOD_OTP | MODE_OTP | MODE_OTP | DIS_OTP DIS_OTP DIS_OTP - :
OTP_VBST _ VBSTLS_ _ VBST_ VBST_

ey 23 VBST_MAX_DC_OTP[1:0] — SR OTP VBST_PH_OTP[1:0] ov TP | cFG GTP
OTP_VBST _ _ _ _
e, - 24 VBST_TON_MIN_OTP[1:0] VBST_RCOMP_OTP[1:0] VBST_CCOMP_OTP[1:0] | VBST_GMCOMP_OTP[1:0]
OTP_VBST_ | 5 VBST_ILIM_OTP[1:0] VBST_SC_OTP[5:0]

CFG3

OTF_ 26 VBST_SS_OTP[1:0 — VBST_OTP[4:0
VBST_VOLT —SS_OTP[1:0] _OTP[:0]
OTP_VPRE _ VPRE_ ) _
e - 27 VPRE_OC_OTP[2:0] SR OTF VPRE_PH_OTP[1:0] VPRE_SS_OTP[1:0]
OLZ%_ 28 — VPRE_RCOMP_OTP[2:0] VPRE_CCOMP_OTP[1:0] VPRE_GM_OTP[1:0]
*———OT%F\’ng 29 VPRE_OC_DGLT_OTP[1:0] VPRE_SC_OTP[5:0]
OTP_VPRE VPRETSD_  |VPRETDFS_| VPRE_ B _ VPRE_PFM_

CFG4 2A PD_OTP OTP CLK_OTP VPRE_PFM_TOFF_OTP[1:0] TON_OTP[1:0]
OTP_VPRE _

VOLT1 2B — VPRE_OTP[5:0]
OTP_VPRE _ _
ol | VPRE_LP_DVS_OTP[1:0] VPRE_LP_OTP[5:0]
OTF_VERE_ | ,p VPRE_PDWN_DLY_OTP[1:0] VPRE_BOS_OTP[5:0]

VOLT3
‘-——OTPCFC(;RE 2E — COREHS_SR_OTP[1:0] CORE_PH_OTP[1:0] CORE_ILIM_OTP[1:0]
mc—%— 2F — CORE_RCOMP_OTP[1:0] CORE_CCOMP_OTP[1:0] CORE_GM_OTP[1:0]
OTP_CORE _ CORE_ _
e - %0 — CORE_SS_OTP[1:0] 0 CTRL GTP CORE_LSEL_OTP[1:0]
OTP_CORE _

VoLt 31 VCORE_OTP[7:0]
OTP_CORE CORETSD_  |CORETDFS_ ]

cras 32 PD. OTP oTP — CORE_SLOT_OTP[2:0]

oTP LDO1TSD._ LDO1 LDO1_LP_ VLDO1_ _
LDO1_CFG 33 PD_OTP TDFS_OTP | EN_OTP LP_OTP VLDO1_OTP LDO1_SLOT_OTP[2:0]

oTP LDO2TSD._ LDO2 LDO2_LP_ VLDO2_ _
LDO2_CFG 34 PD_OTP TDFS_OTP | EN_OTP LP_OTP VLDO2_OTP LDO2_SLOT_OTP[2:0]

oTP TRK1TSD_ TRK1 _ ]
TRK1 GFG 35 PD. OTP TOFS. OTP TRK1_SEL_OTP[1:0] — TRK1_SLOT_OTP[2:0]

oTP TRK2TSD_ TRK2 _ ]
TRK2 CFG 36 PO OTP TDFS. OTP TRK2_SEL_OTP[1:0] — TRK2_SLOT_OTP[2:0]

OTP_ 37 — VLDO_REF_OTP[1:0] VREF_OTP VREF_SLOT_OTP[2:0]
VREF_CFG REF : -~ =0T :

oTP GPIO1TSD_ GPIO1 GPIO1 , _
6PIO1 GFe | 38 PO, OTP PD.OTP | PUOTP GPIO1STAGE_OTP[1:0] GPIO1_SLOT_OTP[2:0]
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Table 68. Main OTP configuration map...continued

Register  ADDRESS BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BITO
Name (Hex)
OTP. GPIO2 GPI02 . .
GPIO2 CFG 39 — PD_OTP PU_OTP GPIO2STAGE_OTP[1:0] GPIO2_SLOT_OTP[2:0]
OTP WK2PD_ WK1PD_ GPIO2 WK2 WK1
INPUT_CFG 3A SEL_OTP SEL_OTP TH_OTP GPIO1TH_OTP | WK2PD_OTP | WK1PD_OTP TH_OTP TH_OTP
OTP, .
PROG_IDH 3B PROG_IDH_OTP[7:0]
OTP_ .
PROG TDL 3C PROG_IDL_OTP[7:0]
17.2 Main OTP registers bit description
17.2.1 OTP_SYS_CFG1
Table 69. OTP_SYS_CFG1 register bit description
Bit Bit Group Name Description Value Settings
7to4 RETRY_MSK_OTP[3:0] Retry counter time limit 1h 200 ms
2h 400 ms
3h 800 ms
4h 1600 ms
5h 3200 ms
6h 6400 ms
7h 12800 ms
8h 25600 ms
9h 51200 ms
Ah 102400 ms
Bh 204800 ms
Ch 409600 ms
Dh 819200 ms
Eh 1638400 ms
Fh 3276800 ms
3 RETRY_MODE_OTP Auto-retry mode Oh Limited retry
1h Infinite retry
2 RETRY_DIS_OTP Auto-retry power up from DFS Oh Enabled
1h Disabled
1 WK1DFS_DIS_OTP Exit DFS on WAKE1 event Oh Enabled
1h Disabled
0 VSUP_UVTH_OTP VSUP UV threshold Oh 43V/48V
Vsup_uvt / Vsup_uvn 1h 565V/6.1V
Go to main OTP configuration map
17.2.2 OTP_SYS_CFG2
Table 70. OTP_SYS_CFG2 register bit description
Bit Bit Group Name Description Value Settings
7 MDFS_DIS_OTP Disable Deep Fail Safe entry Oh DFS entry enabled
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Table 70. OTP_SYS_CFG2 register bit description...continued

Bit Bit Group Name Description Value Settings
1h DFS entry disabled
6t05 CLK_FREQ_OTP[1:0] Clock frequency selection Oh 16 MHz
Fosc_nigH 1h 17 MHz
2h 18 MHz
3h 19 MHz
4102 SLOT_BYP_OTP[2:0] Power-up slot bypass Oh Bypass disabled
1h Bypass slot 1 to 6
2h Bypass slot 2 to 6
3h Bypass slot 3 to 6
4h Bypass slot 4 to 6
5h Bypass slot 5 to 6
6h Bypass slot 6
7h Bypass disabled
1t00 TSLOT_OTP[1:0] Power up slot time Oh 250 ps
1h 500 ps
2h 1000 ps
3h 2000 ps
Go to main OTP configuration map
17.2.3 OTP_SYS_CFG3
Table 71. OTP_SYS_CFG3 register bit description
Bit Bit Group Name Description Value Settings
7 GPIO2_VCORE_PGOOD_OTP GPIO2 VCORE_PGOOD Oh GPIO2 is not driven by VCORE_PGOOD
1h GPIO2 is driven by VCORE_PGOOD
6 GPIO2_MODE_OTP GPIO2 Low Side polarity Oh GPIO2 LS active high
1h GPIO2 LS active low
5 GPIO1_MODE_OTP GPIO1 Low Side polarity Oh GPIO1 LS active high
1h GPIO1 LS active low
4 VREF_PLIFT_DIS_OTP VREF pin lift detection Oh VREF pin lift detection enabled
1h VREF pin lift detection disabled
3 LDO2_PLIFT_DIS_OTP LDO2 pin lift detection Oh LDO2 pin lift detection enabled
1h LDO2 pin lift detection disabled
2 LDO1_PLIFT_DIS_OTP LDO1 pin lift detection Oh LDO1 pin lift detection enabled
1h LDO1 pin lift detection disabled
1t00 BOS_IN_OTP[1:0] BOS input selection Oh Auto Transition from VPRE to VSUP
when Vpre < Vpre_uvBos
1h Force BOS input to VSUP always
Go to main OTP configuration map
17.2.4 OTP_VBST_CFG1
Table 72. OTP_VBST_CFGH1 register bit description
Bit Bit Group Name Description Value Settings
7t06 VBST_MAX_DC_OTP[1:0] VBST maximum duty cycle Oh 72.5%
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Table 72. OTP_VBST_CFG1 register bit description...continued

Bit Bit Group Name Description Value Settings
DCast_max 1h 775%
2h 82.5%
3h 87.5 %
4 VBSTLS_SR_OTP VBST low-side slew rate Oh PU=2Q/PD=170Q
leste 1h PU=15Q/PD=1.0Q
3to2 VBST_PH_OTPI[1:0] VBST phase delay Oh No delay
1h 1 clock cycle
2h 2 clock cycles
3h 3 clock cycles
1 VBST_OV_OTP VBST_FB OV monitor mode Oh Auto-enable mode
1h Overvoltage protection mode
0 VBST_CFG_OTP VBST configuration Oh Front-end boost
1h Back-end boost
Go to main OTP configuration map
17.2.5 OTP_VBST_CFG2
Table 73. OTP_VBST_CFG2 register bit description
Bit Bit Group Name Description Value Settings
7t06 VBST_TON_MIN_OTP[1:0] VBST minimum on time tox i Oh 200 ns
5to 4 VBST_RCOMP_OTP[1:0] VBST comp resistance Oh 1000 kQ
1h 740 kQ
2h 500 kQ
3h 250 kQ
3to2 VBST_CCOMP_OTP[1:0] VBST comp capacitor Oh 200 pF
1h 150 pF
2h 100 pF
3h 50 pF
1t00 VBST_GMCOMP_OTPI[1:0] VBST comp transconductance Oh 3.9uS
1h 5.1puS
2h 7.7 S
3h 15.3 uS
Go to main OTP configuration map
17.2.6 OTP_VBST_CFG3
Table 74. OTP_VBST_CFG3 register bit description
Bit Bit Group Name Description Value Settings
7t06 VBST_ILIM_OTP[1:0] VBST current limit Oh 60 mV / Rsns BsT
Vst ILM_TH/ Rsns_BsT 1h 120 MV / Rens sst
2h 150 mV / Rens_psT
3h 180 mV / Rgns st
5t00 VBST_SC_OTPI[5:0] VBST slope compensation 00h 0 mV/us
01h 14 mVips
02h 28 mV/us
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Table 74. OTP_VBST_CFG3 register bit description...continued

Bit Bit Group Name Description Value Settings
03h 42 mV/us
04h 56 mV/us
05h 70 mV/ps
06h 84 mV/us
07h 99 mV/us
08h 113 mV/ps
09h 127 mV/us
0Ah 141 mV/us
0Bh 155 mV/us
0Ch 169 mV/us
0Dh 183 mV/us
OEh 197 mV/us
OFh 211 mVips
10h 225 mV/us
11h 239 mV/ps
12h 253 mV/us
13h 268 mV/us
14h 282 mV/ps
15h 296 mV/us
16h 310 mV/us
17h 324 mV/ps
18h 338 mV/ps
19h 352 mV/us
1Ah 366 mV/us
1Bh 380 mV/ps
1Ch 394 mV/us
1Dh 408 mV/us
1Eh 422 mV/us
1Fh 436 mV/us
20h 451 mV/us
21h 465 mV/us
22h 479 mV/us
23h 493 mV/us
24h 507 mV/us
25h 521 mV/us
26h 535 mV/ps
27h 549 mV/us
28h 563 mV/us
2%h 577 mV/us
2Ah 591 mV/us
2Bh 605 mV/us
2Ch 620 mV/ps
2Dh 634 mV/ps
2Eh 648 mV/us
2Fh 662 mV/ps
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Table 74. OTP_VBST_CFG3 register bit description...continued

Bit Bit Group Name Description Value Settings
30h 676 mV/us
31h 690 mV/us
32h 704 mV/ps
33h 718 mV/us
34h 732 mV/ps
35h 746 mV/ps
36h 760 mV/us
37h 774 mV/ps
38h 788 mV/us
39h 803 mV/us
3Ah 817 mV/ps
3Bh 831 mV/ps
3Ch 845 mV/us
3Dh 859 mV/us
3Eh 873 mV/us
3Fh 887 mV/us

Go to main OTP configuration map
17.2.7 OTP_VBST_VOLT
Table 75. OTP_VBST_VOLT register bit description
Bit Bit Group Name Description Value Settings
7t06 VBST_SS_OTP[1:0] VBST soft start Oh 425 ps
tBsT_ss 1h 850 pis
2h 1.7ms
3h 34 ms
4100 VBST_OTP[4:0] VBST voltage 00h 5.00 V
Vst oth  |525V
02h 550V
03h 575V
04h 6.00 V
05h 6.25V
06h 6.50 V
07h 6.75V
08h 7.00V
09h 7.50V
0Ah 8.00V
0Bh 8.50V
0Ch 9.00 V
0Dh 9.50 V
OEh 10.0V
OFh 105V
10h 1.0V
11h 1.5V
12h 120V
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Table 75. OTP_VBST_VOLT register bit description...continued

Bit Bit Group Name Description Value Settings
13h 125V
14h 13.0V
15h 135V
16h 14.0V
17h 145V
18h 15.0V
19h 155V
1Ah 16.0V
1Bh 16.5V
1Ch 17.0V
1Dh 175V
1Eh 18.0V
1Fh 18.0V
Go to main OTP configuration map
17.2.8 OTP_VPRE_CFG1
Table 76. OTP_VPRE_CFG1 register bit description
Bit Bit Group Name Description Value Settings
7t05 VPRE_OC_OTP[2:0] VPRE overcurrent flag Oh 0.66 A
IPRE_OC_FLAG 1h 0.88 A
2h 1.1A
3h 1.32A
4h 1.54 A
5h 1.76 A
6h 1.98 A
7h 22A
4 VPRE_SR_OTP VPRE LX slew rate Oh 2 ns - Fast mode
{PRESW_SLR 1h 4 ns - Slow mode
3to2 VPRE_PH_OTP[1:0] VPRE phase delay Oh No delay
1h 1 clock cycle
2h 2 clock cycles
3h 3 clock cycles
1t00 VPRE_SS_OTP[1:0] VPRE soft start Oh 269 us
tPRE_SS 1h 538 pis
2h 1077 ps
3h 2150 ps
Go to main OTP configuration map
17.2.9 OTP_VPRE_CFG2
Table 77. OTP_VPRE_CFG2 register bit description
Bit Bit Group Name Description Value Settings
6to4 VPRE_RCOMP_OTP[2:0] VPRE comp resistance Oh 1300 kQ
1h 1137 kQ
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Table 77. OTP_VPRE_CFG2 register bit description...continued

Bit Bit Group Name Description Value Settings
2h 975 kQ
3h 812 kQ
4h 650 kQ
5h 512 kQ
6h 325 kQ
7h 162 kQ
3to2 VPRE_CCOMP_OTP[1:0] VPRE comp capacitor Oh 12.0 pF
1h 23.0 pF
2h 33.5 pF
3h 44.5 pF
1t00 VPRE_GM_OTP[1:0] VPRE transconductance amp Oh 10 S
1h 15 pS
2h 20 pS
3h 258
Go to main OTP configuration map
17.2.10 OTP_VPRE_CFG3
Table 78. OTP_VPRE_CFG3 register bit description
Bit Bit Group Name Description Value Settings
7t06 VPRE_OC_DGLT_OTPI[1:0] VPRE overcurrent deglitch Oh 250 ps
1h 500 ps
2h 1000 ps
3h 2000 ps
5t00 VPRE_SC_OTP[5:0] VPRE slope compensation 2Ah 279 mVl/us
2Bh 266 mV/ps
2Ch 254 mV/ps
2Dh 241 mV/ps
2Eh 228 mV/ps
2Fh 214 mV/ps
30h 201 mV/us
31h 189 mV/us
32h 176 mV/us
33h 163 mV/us
Go to main OTP configuration map
17.2.11 OTP_VPRE_CFG4
Table 79. OTP_VPRE_CFG4 register bit description
Bit Bit Group Name Description Value Settings
7 VPRETSD_PD_OTP VPRE TSD pull-down Oh pull-down enabled in TSD
6 VPRETDFS_OTP VPRE TSD behavior Oh VPRE disabled only
Default value of VPRETDFS 1h Go to DFS
5 VPRE_CLK_OTP VPRE clock selection Oh Fosc_HigH / 40
Fere 1h Fosc_migH /8
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Table 79. OTP_VPRE_CFG4 register bit description...continued

Bit Bit Group Name Description Value Settings
3to2 VPRE_PFM_TOFF_OTP[1:0] VPRE high-side minimum off time in PFM 2h 720 ns
tPRE_OFF_MIN
1t00 VPRE_PFM_TON_OTPI[1:0] VPRE high-side minimum on time in PFM Oh 900 ns / 440 ns
tprRE_ON_MIN_450k / tPRE_ON_MIN_2M2 1h 1000 ns / 500 ns
2h 1125 ns / 550 ns
3h 1250 ns /600 ns
Go to main OTP configuration map
17.2.12 OTP_VPRE_VOLT1
Table 80. OTP_VPRE_VOLT1 register bit description
Bit Bit Group Name Description Value Settings
5t00 VPRE_OTPI[5:0] VPRE output voltage in normal mode 0Ah 3.70V
VPRe_PwM 0Bh  |375V
0Ch 3.80V
0Dh 3.85V
OEh 3.90V
OFh 395V
10h 4.00V
11h 4.05V
12h 410V
13h 415V
14h 420V
15h 425V
16h 430V
17h 435V
18h 440V
19h 445V
1Ah 450V
1Bh 455V
1Ch 4.60V
1Dh 465V
1Eh 470V
1Fh 475V
20h 480V
21h 485V
22h 490V
23h 495V
24h 5.00V
25h 5.05V
26h 510V
27h 515V
28h 520V
29h 525V
2Ah 530V
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Table 80. OTP_VPRE_VOLT1 register bit description...continued

Bit Bit Group Name Description Value Settings
2Bh 535V
2Ch 540V
2Dh 545V
2Eh 550V
2Fh 555V
30h 5.60V
31h 565V
32h 570V
33h 575V
34h 580V
35h 5.85V
36h 590V
37h 595V
38h 6.00 V
39h 6.05V
3Ah 6.10V
3Bh 6.15V
3Ch 6.20 V
3Dh 6.25V
3Eh 6.30 V
3Fh 6.35V

Go to main OTP configuration map
17.2.13 OTP_VPRE_VOLT2
Table 81. OTP_VPRE_VOLT2 register bit description
Bit Bit Group Name Description Value Settings
7t06 VPRE_LP_DVS_OTPI[1:0] VPRE DVS ramp rate Oh 22 mV/ps
VPRE_DVS_DOWN 1h 1 mV/s
2h 5.5 mV/us
3h 2.75 mV/us
5t00 VPRE_LP_OTPI[5:0] VPRE output voltage in standby mode O0Ah 3.70V
VeRe _PFu 0Bh  |375V
0Ch 3.80V
0Dh 3.85V
OEh 3.90V
OFh 3.95V
10h 4.00V
11h 4.05V
12h 410V
13h 415V
14h 420V
15h 425V
16h 430V
17h 435V
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Table 81. OTP_VPRE_VOLT2 register bit description...continued

Bit Bit Group Name Description Value Settings
18h 440V
19h 445V
1Ah 450V
1Bh 455V
1Ch 460V
1Dh 465V
1Eh 470V
1Fh 475V
20h 480V
21h 485V
22h 490V
23h 495V
24h 5.00 V
25h 5.05V
26h 510V
27h 515V
28h 520V
29h 525V
2Ah 530V
2Bh 535V

Go to main OTP configuration map
17.2.14 OTP_VPRE_VOLT3
Table 82. OTP_VPRE_VOLT3 register bit description
Bit Bit Group Name Description Value Settings
7t06 VPRE_PDWN_DLY_OTP[1:0] VPRE power down delay Oh 100 ps
1h 1ms
2h 2ms
3h 5ms
5t00 VPRE_BOS_OTP[5:0] VPRE transition voltage 0Ah 3.70V
0Bh 3.75V
0Ch 3.80V
0Dh 3.85V
OEh 3.90V
OFh 395V
10h 4.00V
11h 405V
12h 410V
13h 415V
14h 420V
15h 425V
16h 430V
17h 435V
18h 440V
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Table 82. OTP_VPRE_VOLTS3 register bit description...continued

Bit Bit Group Name Description Value Settings
19h 445V
1Ah 450V
1Bh 455V
1Ch 460V
1Dh 465V
1Eh 470V
1Fh 475V
20h 480V
21h 485V
22h 490V
23h 495V
24h 5.00V
25h 5.05V
26h 510V
27h 515V
28h 520V
29h 525V
2Ah 530V
2Bh 535V
Go to main OTP configuration map
17.2.15 OTP_CORE_CFG1
Table 83. OTP_CORE_CFG1 register bit description
Bit Bit Group Name Description Value Settings
5to 4 COREHS_SR_OTP[1:0] VCORE high-side slew rate Oh Rise = 5 V/ns; Fall = 2.2 V/ns
tcoresw_HsSRR / tcORESW_HSSRF 1h Rise = 4 V/ns; Fall = 0.6 V/ns
2h Rise = 4.5 V/ns; Fall = 1.2 V/ns
3h Rise = 5 V/ns; Fall = 2.2 V/ns
3to2 CORE_PH_OTP[1:0] VCORE phase delay Oh No delay
1h 1 clock cycle
2h 2 clock cycles
3h 3 clock cycles
1t00 CORE_ILIM_OTPI[1:0] VCORE current limit Oh 14 A
Icore_PeAK_0ns 1h 17A
IcORE_PEAK_1A65
2h 27A
3h 34A
Go to main OTP configuration map
17.2.16 OTP_CORE_CFG2
Table 84. OTP_CORE_CFG2 register bit description
Bit Bit Group Name Description Value Settings
5to4 CORE_RCOMP_OTPI[1:0] VCORE comp resistance Oh 150 kQ
1h 200 kQ
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Table 84. OTP_CORE_CFG2 register bit description...continued

Bit Bit Group Name Description Value Settings
2h 300 kQ
3h 450 kQ
3to2 CORE_CCOMP_OTPI[1:0] VCORE comp capacitor Oh 50 pF
1h 60 pF
2h 90 pF
3h 120 pF
1t00 CORE_GM_OTPI[1:0] VCORE transconductance amp Oh 26 uS
1h 26 uS
2h 53 uS
3h 107 pS
Go to main OTP configuration map
17.2.17 OTP_CORE_CFG3
Table 85. OTP_CORE_CFG3 register bit description
Bit Bit Group Name Description Value Settings
5t04 CORE_SS_OTP[1:0] VCORE soft start Oh 2.5 mVips
Veore_ss 1h 5mV/us
2h 10 mV/us
3h 20 mV/ps
2 CORE_CTRL_OTP VCORE control type Oh Valley mode control
1h Peak mode control
1t00 CORE_LSEL_OTP[1:0] VCORE inductor Oh 1puH
Lcore 1h 1.5 uH
2h 2.2 uH
3h 2.2 uH
17.2.18 OTP_CORE_VOLT1
Table 86. OTP_CORE_VOLT1 register bit description
Bit Bit Group Name Description Value Settings
7t00 VCORE_OTP[7:0] VCORE voltage 00h 0.80 V
LSB =10 mV
Vcore
FFh 3.35V
Go to main OTP configuration map
17.2.19 OTP_CORE_CFG5
Table 87. OTP_CORE_CFGS5 register bit description
Bit Bit Group Name Description Value Settings
7 CORETSD_PD_OTP VCORE TSD pull-down Oh Pull-down enabled in TSD
1h Pull-down disabled in TSD
6 CORETDFS_OTP VCORE TSD behavior Oh VCORE disabled only
Default value of CORETDFS 1h Go to DFS
2t00 CORE_SLOT_OTP[2:0] VCORE power-up slot Oh Slot 0
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Table 87. OTP_CORE_CFGS5 register bit description...continued

Bit Bit Group Name Description Value Settings
1h Slot 1
2h Slot 2
3h Slot 3
4h Slot 4
5h Slot 5
6h Slot 6
7h Slot 7 / OFF
Go to main OTP configuration map
17.2.20 OTP_LDO1_CFG
Table 88. OTP_LDO1_CFG register bit description
Bit Bit Group Name Description Value Settings
7 LDO1TSD_PD_OTP LDO1 TSD pull-down Oh pull-down enabled in TSD
1h pull-down disabled in TSD
6 LDO1TDFS_OTP LDO1 TSD behavior Oh LDO1 disabled only
Default value of LDO1TDFS 1h Go to DFS
5 LDO1_LP_EN_OTP LDO1 in standby mode Oh Disabled
1h Enabled
4 VLDO1_LP_OTP LDO1 voltage in standby mode Oh 3.3V
1h 50V
3 VLDO1_OTP LDO1 voltage in normal mode Oh 33V
Vibox ih |50V
2t00 LDO1_SLOT_OTP[2:0] LDO1 power-up slot Oh Slot 0
1h Slot 1
2h Slot 2
3h Slot 3
4h Slot 4
5h Slot 5
6h Slot 6
7h Slot 7 / OFF
Go to main OTP configuration map
17.2.21 OTP_LDO2_CFG
Table 89. OTP_LDO2_CFG register bit description
Bit Bit Group Name Description Value Settings
7 LDO2TSD_PD_OTP LDO2 TSD pull-down Oh pull-down enabled in TSD
1h pull-down disabled in TSD
6 LDO2TDFS_OTP LDO2 TSD behavior Oh LDO2 disabled only
Default value of LDO2TDFS 1h Go to DFS
5 LDO2_LP_EN_OTP LDO2 in standby mode Oh Disabled
1h Enabled
4 VLDO2_LP_OTP LDO2 voltage in standby mode Oh 33V
1h 50V
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Table 89. OTP_LDO2_CFG register bit description...continued

Bit Bit Group Name Description Value Settings
3 VLDO2_OTP LDO2 voltage in normal mode Oh 33V
Vibox th |50V
2t00 LDO2_SLOT_OTP[2:0] LDO2 power-up slot Oh Slot 0
1h Slot 1
2h Slot 2
3h Slot 3
4h Slot 4
5h Slot 5
6h Slot 6
7h Slot 7 / OFF
Go to main OTP configuration map
17.2.22 OTP_TRK1_CFG
Table 90. OTP_TRK1_CFG register bit description
Bit Bit Group Name Description Value Settings
7 TRK1TSD_PD_OTP TRK1 TSD pull-down Oh pull-down enabled in TSD
1h pull-down disabled in TSD
6 TRKA1TDFS_OTP TRK1 TSD behavior Oh TRK1 disabled only
Default value of TRK1TDFS 1h Go to DFS
5to 4 TRK1_SEL_OTP[1:0] TRK1 input selection Oh VREF
1h Internal LDO Reference
2h LDO2
3h VREF
2t00 TRK1_SLOT_OTP[2:0] TRK1 power-up slot Oh Slot 0
1h Slot 1
2h Slot 2
3h Slot 3
4h Slot 4
5h Slot 5
6h Slot 6
7h Slot 7 / OFF
Go to main OTP configuration map
17.2.23 OTP_TRK2_CFG
Table 91. OTP_TRK2_CFG register bit description
Bit Bit Group Name Description Value Settings
7 TRK2TSD_PD_OTP TRK2 TSD pull-down Oh pull-down enabled in TSD
1h pull-down disabled in TSD
6 TRK2TDFS_OTP TRK2 TSD behavior Oh TRK2 disabled only
Default value of TRK2TDFS 1h Go to DFS
5to4 TRK2_SEL_OTP[1:0] TRK2 input selection Oh VREF
1h Internal LDO reference
2h LDO2

FS26_SDS

All information provided in this document is subject to legal disclaimers.

© 2025 NXP B.V. All rights reserved.

Product short data sheet

Rev. 6.0 — 12 December 2025

Document feedback
81/156


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_FS26_SDS

NXP Semiconductors

FS26

Safety system basis chip with low power for ASIL D/ASIL B

Table 91. OTP_TRK2_CFG register bit description...continued

Bit Bit Group Name Description Value Settings
3h VREF
2100 TRK2_SLOT_OTP[2:0] TRK2 power-up slot Oh Slot 0
1h Slot 1
2h Slot 2
3h Slot 3
4h Slot 4
5h Slot 5
6h Slot 6
7h Slot 7 / OFF
Go to main OTP configuration map
17.2.24 OTP_VREF_CFG
Table 92. OTP_VREF_CFG register bit description
Bit Bit Group Name Description Value Settings
5t0 4 VLDO_REF_OTP[1:0] Internal LDO reference Oh 1.2V
1h 1.8V
2h 33V
3h 50V
3 VREF_OTP VREF voltage Oh 33V
1h 50V
2100 VREF_SLOT_OTP[2:0] VREF power-up slot Oh Slot 0
1h Slot 1
2h Slot 2
3h Slot 3
4h Slot 4
5h Slot 5
6h Slot 6
7h Slot 7 / OFF
Go to main OTP configuration map
17.2.25 OTP_GPIO1_CFG
Table 93. OTP_GPIO1_CFG register bit description
Bit Bit Group Name Description Value Settings
7 GPIO1TSD_PD_OTP GPIO1 TSD pull-down Oh Pull-down enabled in TSD
Reo_apiox 1h | Pull-down disabled in TSD
6 GPIO1PD_OTP GPIO1 pull-down Oh Pull-down disabled
Reo_apiox 1h | Pull-down enabled
5 GPIO1PU_OTP GPIO1 pull-up Oh Pull-up disabled
Reu_spiox 1h Pull-up enabled
4t03 GPIO1STAGE_OTP[1:0] GPIO1 configuration Oh Input configuration
1h Low-side driver
2h High-side driver
3h Push-pull driver
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Table 93. OTP_GPIO1_CFG register bit description...continued

Bit Bit Group Name Description Value Settings
2t00 GPIO1_SLOT_OTP[2:0] GPIO1 power-up slot Oh Slot 0
1h Slot 1
2h Slot 2
3h Slot 3
4h Slot 4
5h Slot 5
6h Slot 6
7h Slot 7 / OFF

Go to main OTP configuration map

17.2.26 OTP_GPIO2_CFG

Table 94. OTP_GPIO2_CFG register bit description

Bit Bit Group Name Description Value Settings
6 GPIO2PD_OTP GPIO2 pull-down Oh Pull-down disabled
Rep_Prox 1h | Pull-down enabled
5 GPIO2PU_OTP GPIO2 pull-up Oh Pull-up disabled
Reu_spiox 1h Pull-up enabled
4t03 GPIO2STAGE_OTP[1:0] GPIO2 configuration Oh Input configuration
1h Low-side driver
2h High-side driver
3h Push-pull driver
2to0 GPI02_SLOT_OTP[2:0] GPI02 power-up slot Oh Slot 0
1h Slot 1
2h Slot 2
3h Slot 3
4h Slot 4
5h Slot 5
6h Slot 6
7h Slot 7 / OFF

Go to main OTP configuration map

17.2.27 OTP_INPUT_CFG

Table 95. OTP_INPUT_CFG register bit description

Bit Bit Group Name Description Value Settings
7 WK2PD_SEL_OTP WAKE2 pull-down value selection Oh 200 kQ
Reo_waxe 1 [10kQ
6 WK1PD_SEL_OTP WAKE1 pull-down value selection Oh 200 kQ
RPD_WAKE 1h 10 kKQ
5 GPIO2TH_OTP GPIO2 detection threshold Oh Low-voltage threshold
ViL_epiox/ ViH_ePiox 1h High-voltage threshold
4 GPIO1TH_OTP GPIO1 detection threshold Oh Low-voltage threshold
ViL_apiox / ViH_epiox 1h High-voltage threshold
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Table 95. OTP_INPUT_CFG register bit description...continued

Bit

Bit Group Name

Description

Value

Settings

3

WK2PD_OTP

WAKE?2 pull-down
Rpp_wake

Oh

Disabled

1h

Enabled

WK1PD_OTP

WAKE1 pull-down
Rpp_wake

Oh

Disabled

1h

Enabled

WK2TH_OTP

WAKE?2 detection threshold
Vi wakex ! ViH_WAKEx

Oh

Low-voltage threshold

1h

High-voltage threshold

WK1TH_OTP

WAKE1 detection threshold
ViL_ wakex / VIH_ WAKEx

Oh

Low-voltage threshold

1h

High-voltage threshold

Go to main OTP configuration map

17.2.28 OTP_PROG_IDH

Table 96. OTP_PROG_IDH register bit description

Bit

Bit Group Name

Description

Value

Settings

7t00

PROG_IDH_OTP([7:0]

Program ID high decoding

00h

01h

02h

03h

04h

05h

06h

07h

08h

09h

0Ah

0Bh

0Ch

0Dh

OEh

OFh

10h

11h

12h

13h

14h

15h

16h

17h

N <X s|<|[Cc|d|l0|X|Q0|T0|Z|Z|M|X|“| T Mmool w|l>»

Go to main OTP configuration map
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Table 97. OTP_PROG_IDL register bit description

Bit

Bit Group Name

Description

Value

Settings

7t00

PROG_IDL_OTP[7:0]

Program ID low decoding

00h

0

01h

-

02h

03h

04h

05h

06h

07h

08h

09h

0Ah

0Bh

0Ch

0Dh

OEh

OFh

10h

11h

12h

13h

14h

15h

16h

17h

18h

19h

1Ah

1Bh

1Ch

1Dh

1Eh

1Fh

20h

21h

N <|[x[s|<|c|d]o|xmlo|lo|z|z|[r|x|c|z|o|n|m|o|o|w|>|o|e|~vjoja|sr]w|nr

Go to main OTP configuration map
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18 Power management

18.1 BOS: best of supply regulator for internal biasing

The BOS regulator manages the Best Of Supply (BOS) from VSUP or VPRE to efficiently generate 5.0 V
output and to supply the internal biasing of the device. BOS supplies the high-side and low-side gate drivers of
switching regulators.

The Vpos_yvL detection threshold powers down the device.

When the device is starting up, BOS voltage, which is supplied by VSUP until normal mode state, needs to rise
above the Vgos yvH threshold to move to load fuse state.

The BOS_IN_OTP[1:0] bits define the BOS supply voltage source when the device is in normal mode state:

* When the VPRE output voltage setting is above or equal to 5.0 V, it is recommended to BOS_IN_OTP[1:0] =
00 (auto transition). This setting will ensure an optimized power dissipation of the internal biasing.

* When the VPRE output voltage setting is below 5.0 V, it is recommended to have the BOS_IN_OTP[1:0] = 01
(force VBOS_IN = VSUP). This setting is not optimized for BOS power dissipation but will guarantee correct
operation of all switching mode power supplies (SMPS).

Table 98. BOS electrical characteristics

Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup < 36 V, Vpre pwm * Vpre Hor < Vsup_pwr < 36 V, unless otherwise specified. All voltages
are referenced to ground.

Symbol Description Min Typ Max Unit
Static electrical characteristics
v Vpgos Vvoltage range in normal mode VPRE_UVBOS 5 55 v
BOS_NORM (Vsup > 4.5V and Vpre_pwm > VPRE_UVBOS) -0.2 ’
v Vpos Voltage range in standby mode VPRE_PFM v v
BOS_STBY (Vsup > 4.5V, 3.7 V < Vpre_pry < 35 V) -0.2 PRE_PFM
Vpgos voltage range in LPOFF mode
Vi 2.9 4.5 55 \%
BOS_LPOFF (Vsup > 4.5 V)
VBos_uvH Vpos undervoltage threshold (rising edge) 3.8 4.0 4.2 \%
VBos_uvL Vgos undervoltage threshold (falling edge) 3 3.2 34 \%
VBos_PoR Vgos power-on reset threshold 25 — 3.2 \%
Vpig_POR Vpig power-on reset threshold (POR_M condition) 1.35 — 1.54 \%
Vbic_Fs_POR Vpig_rs power-on reset threshold (POR_FS condition) 1.35 — 1.54 \%
External components
Cgos_out BOS output capacitor at VBOS pin
Nominall"! value 47 47 47 .
Effective’ value 33 — 6.1 H
Cbic_out VDIG output capacitor
Nominal"! value 1 1 1 F
Effectivel? value 0.75 — 1.25 H
[1]  For all regulators, the nominal value is the value normalized.
or all regulators, the effective value is the value after tolerance, temperature, ias and aging removal.
2] Forall lat the effecti lue is th | fter tol t t DC bi d agi |
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18.2 VPRE: high-voltage buck regulator

The VPRE block is a high-voltage integrated synchronous buck. It operates in forced PWM or PFM modes, and
uses internal FETs. The output voltage and the switching frequency (450 kHz or 2.25 MHz) are configurable by
OTP. Compensation is ensured by internal circuitry.

VPRE can be used to supply VCORE, LDO1, LDO2, TRK1, TRK2, VREF, and the VBST. VPRE can also supply
local loads inside the ECU.

At startup, VPRE soft start can be configured through VPRE_SS OTP[1:0] bits. In case VPRE is supplied by a
pre-regulator (not FS26 VBST), the slowest soft start must be used VPRE_SS OTP[1:0] = 11.

VPRE operates in PWM (pulse width modulation) when the FS26 is in normal mode and in PFM (pulsed
frequency modulation) when the FS26 is in standby mode. The transition from PWM mode to PFM mode is
ensured by a controlled DVS down ramp configurable by OTP (Vpre pvs_pown)-

The current in the inductor is sensed through both high-side and low-side switches. The output DC current
is then deducted for internal treatment. When the current in the inductor is rising above the Ipre_oc FLAG
threshold, the SPI bit VPREOC _| is set. This overcurrent detection does not affect VPRE regulation.

VPRE has a DC current limitation protection feature I _pre. When VPRE reaches its current limitation, it
induces a duty cycle reduction and therefore an output voltage drop. If the overcurrent disappears before
reaching Vpre_yvL, the regulator restarts by doing a soft start toward its nominal output voltage.

To protect the circuitry that is supplied by the VPRE power rail, an additional overvoltage protection is integrated
in the main domain. If Vpre_pwm > Vpre_ovp for a time longer than tpre_ovp, the FS26 goes directly into the
Deep Fail Safe state.

Vere_ N (Vsup_pwr) must be above Vpre pwm + Vere_HDR t0 guarantee VPRE output voltage regulation and its
trip level. It can be configured through the VPRE_OC_OTP[2:0] bits.

A thermal shutdown protection is integrated to protect the internal MOSFETs from damage. In case of a TSD
event, a pull-down resistor (Rpre_pis) is enabled to discharge VPRE output capacitors.

The transition from normal mode to LPOFF mode is ensured by a controlled DVS down ramp (Vpre pDvs DowN)
until VPRE is disabled. A power down delay can be configured through VPRE_PDWN_DLY_OTP[1:0]

bit to avoid immediate restart. The delay is executed as soon as VPRE DVS down is completed. VPRE
regulator is not intended to restart with residual voltage. Therefore, when VPRE is operating at 2.25 MHz,
VPRE_PDWN_DLY_OTP[1:0] bit must be configured according to NXP recommendations, as shown in

Table 99.

Table 99. VPRE power-down delay configuration when Fpgrg = 2.25 MHz

ASIL level VBST configuration @VPRE_PDWN_DLY_OTP[1:0]
Front-end —
D
Back-end / not used 21ms
Front-end =22ms
B
Back-end / not used 5ms
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Figure 24. VPRE schematic with connection to Vgyp

18.2.1 VPRE electrical characteristics

Table 100. VPRE electrical characteristics
Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup <36 V, Vpre pwm + Vpre HDr < Vsup_pwr < 36 V, unless otherwise specified. All voltages

are referenced to ground.

Symbol Description Min Typ Max Unit
Static Electrical Characteristics
v Input voltage range VPRE_PWM 36 v
PRE_IN With lpre_pwm < 1.5 A and Vgos = 5 V + VpRE HDR
(Max Rys_pre
Input voltage headroom range, 600 MA < Ipre pwm < 1.5 A * Max Rocr_ — — \Y;
VPRE_HDR - LPRE) X
- Ipre_pwm X 1.25
Input voltage headroom range, lpre_pwm < 600 mA 400 — — mV
Output voltage in normal mode
Vv 7 — . \%
PRE_PWM (VPRE_OTPJ[5:0] configuration, 50 mV step) 3 6.35
Output voltage in standby mode
VPRE_PFM (VPRE_LP_OTPI[5:0] configuration, 50 mV step) 3.7 535 v
VPRE_ACC_PWM Output voltage accuracy in PWM mode for lpre_pwm < 1.5 A -2 — 2 %
Output voltage accuracy in PFM mode
10 mA < Iprg_prm < 100 mA
Vsup = Vsup_pwr = 12V
\Y =37V
v )] PRE_PFM 4 _ 4 %
PRE_ACC_PFM_150m VPRE_PFM_TON_OTP[1:0] = 10 °
Cour_pre 2 20 F (effective value)
Lpre = 2.2 uH at Fpre = 2.25 MHz and Lpre = 10 uH at Fpre = 450
kHz
Output voltage accuracy in PFM mode
lpre_pFm < 10 MA
Vsup = Vsup_pwr = 12V
V =505V
V, 1 PRE_PFM 15 _ 15 o
PRE_ACC_PFM_10m VPRE_PFM_TON_OTP[1:0] = 10 °
Court pre 2 20 pF (effective value)
LPRE =22 }JH at FPRE =2.25 MHz and LPRE =10 IJH at FPRE =450
kHz
IPRE_PWM Output current capability in PWM mode — — 15 A
IPRE_PFM Current capability in PFM mode (standby mode only) — — 150 mA
Efficiency in PWM mode —
COUTﬁPRE =22 pF with ESR =2 mQ
Lpre = 10 pH with RDCR_LF’RE =60 mQ 95 9
NPRE_PWM_PEAK Fere = 450 kHz o
Vsup = Vsup_pwr = 12V
VPREﬁPWM =5.4V with IPREfPWM =600 mA
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Table 100. VPRE electrical characteristics...continued

Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup <36 V, Vpre pwm + Vpre HDr < Vsup_pwr < 36 V, unless otherwise specified. All voltages
are referenced to ground.

Symbol Description Min Typ Max Unit

Efficiency in PFM mode

COUTﬁPRE =22 [JF with ESR =2 mQ, LPRE =10 }JH with RDCRﬁLPRE =

, " 60 mQ, Fpre = 450 kHz B % B y
PRE_PWM_PEAK Vsup = VSUP_PWR =12Vand 54V °

VPRE_PFM =5.05 V with IPRE_PFM =1mA

VPRE_PFM_TON_OTP[1:0] = 10

High-side on-resistance
Ris_pre (Vaos = 5V, including bonding) - 310 500 mQ

Low-side on-resistance
R — 17 Q
LS_PRE (Vios = 5 V, including bonding) 0 300 m

RpRrE DIS Discharge resistor (when VPRE is disabled — LPOFF) 20 40 60 Q
TSDpRre Thermal shutdown threshold 175 — — °C
TSDpRe_HysT Thermal shutdown threshold hysteresis 5 — 12 °C
IpRe_oc_FLAGT DC overcurrent flag threshold in PWM mode (set VPREOC_I)
VPRE_OC_OTP[2:0] = 000 0.45 0.66 1.0
VPRE_OC_OTP[2:0] = 001 0.65 0.88 1.25
VPRE_OC_OTP[2:0] = 010 0.85 1.1 1.45
VPRE_OC_OTP[2:0] = 011 1.12 1.32 1.70 A
VPRE_OC_OTP[2:0] = 100 1.30 1.54 1.95
VPRE_OC_OTP[2:0] = 101 1.49 1.76 2.12
VPRE_OC_OTP[2:0] = 110 1.68 1.98 2.38
VPRE_OC_OTP[2:0] = 111 1.87 2.2 2.64
ILim_PRE VPRE output DC current limitation threshold in PWM mode 1.95 242 2.9 A
Main overvoltage protection on VPRE output o
VeRe_ov (relative to VPRE output voltage setting) 2 % 30 %
Dynamic electrical characteristics
tPrRE_ovP Overvoltage deglitch time 1 2 3 us
tPRE_DEAD Dead time to avoid cross conduction 1 — 20 ns
tPrRE_SS Soft start ramp from 0 % to 100 % defined at Ipre_pwm = 0 A
VPRE_SS_OTP[1:0] = 00 (Cout pre < 44 pF nominal) 200 269 410
VPRE_SS_OTP[1:0] = 01 431 538 645 s
VPRE_SS_OTP[1:0] = 10 873 1077 1281 H
VPRE_SS_OTP[1:0] = 11 1753 2150 2547
VPRE_DVS_DOWN DVS down ramp rate during low-power mode transition
VPRE_LP_DVS_OTP[1:0] = 00 (Cout_pre < 44 uF nominal) 18 22 27
VPRE_LP_DVS_OTP[1:0] = 01 9 11 135 mVius
VPRE_LP_DVS_OTP[1:0] = 10 4.5 5.5 6.75 IJ
VPRE_LP_DVS_OTP[1:0] = 11 2.25 2.75 3.375
Transient line in PWM mode with Fpre = 450 kHz
Vgar=6V-18V-6Vand14V-35V-14V
| =0Aand 1.5AforV =33V
PRE_PWM an Or VPRE_PWM 15 _ 15 o

V

PRE_LINE_REG_450K_PWM lore o = 0 A and 0.6 A f0r Vore iy = 5.0V
dV/dt = 100 mV/ps, Lpge = 10 uH,
Cin_pre = 47 WF + Pl filter, Cout pre = 44 pF

Transient line after drop out exit with Fpre = 450 kHz
Vgar = VPRE_PWM -04Vto14V
VPRE_LINE_REG_450K_DO Ipre_pwm = 0 A and 0.6 A for Vprg_pwm = 5.0 V -3 — 3 %
dV/dt = 100 mV/ps, Lpgre = 10 pH,

CINfPRE =47 yF + Pl filter, COUTﬁPRE =44 yF

Transient load response in PWM mode with Fpre = 450 kHz
10 mA to 800 mA step and 800 mA to 10 mA step

\Y R _ 0
PRE_LOTR_450K_PWM 800 mA to 1.5 A step and 1.5 A to 800 mA step 3 8 %
di/dt = 300 mA/s, Cour pre 2 22 WF, Lpre = 10 pH
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Table 100. VPRE electrical characteristics...continued
Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup <36 V, Vpre pwm + Vpre HDr < Vsup_pwr < 36 V, unless otherwise specified. All voltages

are referenced to ground.

Symbol Description Min Typ Max Unit
Transient line in PWM mode with Fpre = 2.25 MHz
Vgar=6V-18V-6Vand14V-35V-14V
vV, IPRE_PWM =0Aand 1.5 A for VPRE_PWM =33V 15 _ 15 9,
PRE_LINE_REG_2M2_PWM IPRE_PWM =0Aand 0.6 A for VPRE_PWM =50V ’ ’ °
dV/dt = 100 mV/ps, Lpre = 2.2 pH,
CINfPRE =47 yF + Pl filter, COUTﬁPRE =44 yF
Transient line after drop out exit Fpgrg = 2.25 MHz
VgaT = VPRE_PWM -04Vto14V
VPRE_LINE_REG_2M2_DO lpre_pwm = 0 A and 0.6 A for Vprg_pwm = 5.0 V -3 — 3 %
dV/dt = 100 mV/ps, Lpre = 2.2 pH,
CINfPRE =47 yF + Pl filter, COUTﬁPRE =44 yF
Transient load response in PWM mode Fprg = 2.25 MHz
v 10 mA to 800 mA step and 800 mA to 10 mA step 3 . 3 %
PRE_LOTR 2M2_PWM 800 mA to 1.5 A step and 1.5 A to 800 mA step ?
di/dt = 300 mA/us, Cout pre = 22 WF, Lpre = 2.2 pH
Transient line in PFM mode with Fprg = 450 kHz
Vgar=12V-28V-12V
v 1) | VPRE_PFM_TON_OTP[1:0] = 10 3 . 3 %
PRE_LINE_REG_450K PEM_HV_ || e pwi = 10 pA and 10 mA for Vpre_pry = 5.05 V °
dV/dt = 100 mV/ps, Lpre = 10 pH,
CINfPRE =47 yF + Pl filter, COUTﬁPRE =44 yF
Transient line in PFM mode with Fprg = 450 kHz
Vgar=12V-28V-12V
V. r | VPRE_PFM_TON_OTP[1:0] = 10 3 _ 3 %
PRE_LINE_REG_450K PEM_LY" 1 e pew = 10 pA and 10 mA for Vpge_pew = 5.05 V °
dV/dt = 100 mV/us, Lpre = 10 pH,
CINfPRE =47 yF + Pl filter, COUTﬁPRE =44 yF
Transient line after drop out exit with Fprg = 450 kHz
VBAT = VPRE -04Vto12V
VpﬁFﬁUNEﬁREG:‘sOKﬁPFMi VPRE_PFM_TON_OTP[1:0] = 10 3 - 3 %
DO IPREfPFM =10 pA and 10 mA for VPREiPFM =505V
dV/dt = 100 mV/ps, Lprg = 2.2 pH,
ClN_PRE =47 pF + Pl filter, COUT_PRE =44 uyF
Transient load response in PFM mode with Fpre = 450 kHz
v r; |10 mAto 100 mA step and 100 mA to 10 mA step 3 _ 3 %
PRE_LOTR_450K_PEM_150m | g/t = 300 mA/us, Cour pre 2 22 WF, Lpge = 10 pH °
VPRE_PFM_TON_OTPI[1:0] = 10
Transient load response in PFM mode with Fpre = 450 kHz
VSUP = VSUP_PWR =54V, VpRE =5.05V
VPRE_LOTR 450k PEM_1om | 10 uA to 10 mA step and 10 mA to 10 pA step 1.5 — 15 %
di/dt =10 mA/IJS, COUTﬁPRE 222 HF, LPRE =10 IJH
VPRE_PFM_TON_OTP[1:0] = 10
Transient line in PFM mode with Fprg = 2.25 MHz
Vear=12V-28V-12V
v n1 | VPRE_PFM_TON_OTP[1:0] = 10 3 _ 3 %
PRE_LINE_REG_2M2_PFM_HV IPREfPFM =10 pA and 10 mA for VPREiPFM =505V °
dV/dt = 100 mV/ps, Lprg = 2.2 pH,
ClN_PRE =47 pF + Pl filter, COUT_PRE =44 uyF
Transient line in PFM mode with Fprg = 2.25 MHz
Vgar=6V-12V-6V
v 1 | VPRE_PFM_TON_OTP[1:0] = 10 3 _ 3 %
PRE_LINE_REG_2M2 PEM_LV" 1o pew = 10 pA and 10 mA for Vpge_pew = 5.05 V °
dV/dt = 100 mV/ps, Lpre = 2.2 pH,
CIN_PRE =47 yF + Pl filter, COUT_PRE =44 uF
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Table 100. VPRE electrical characteristics...continued

Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup <36 V, Vpre pwm + Vpre HDr < Vsup_pwr < 36 V, unless otherwise specified. All voltages
are referenced to ground.

Symbol Description Min Typ Max Unit

Transient line after drop out exit with Fpre = 2.25 MHz
VBAT = VPRE -04Vto12V
v ry | VPRE_PFM_TON_OTP[1:0] = 10

PRE_LINE_REG_2M2 PFM_DO |} c pew = 10 pA and 10 mA for Vpge_pew = 5.05 V
dV/dt = 100 mV/ps, Lpre = 2.2 pH,
CINfPRE =47 yF + Pl filter, COUTﬁPRE =44 yF

-3 — 3 %

Transient load response in PFM mode with Fpre = 2.25 MHz

v 0l 10 mA to 100 mA step and 100 mA to 10 mA step
PRE_LOTR_2M2_PFM_100m di/dt = 300 mA/ps, Cour pre = 22 WF, Lpre = 2.2 pH

VPRE_PFM_TON_OTPI[1:0] = 10

Transient load response in PFM mode with Fpge = 2.25 MHz
Vsup = Vsup_pwr = 9.4V, Vpre = 5.05 V

VPRE _LOTR_2M2_PFM_10m. " 10 pA to 10 mA step and 10 mA to 10 pA step 15 — 15 %
difdt = 10 mA/s, Cout pre 2 22 F, Lpge = 2.2 pH
VPRE_PFM_TON_OTP[1:0] = 10

Operating frequency in PWM mode

Frre VPRE_CLK_OTP =0 390 450 500 kHz
VPRE_CLK_OTP =1 1.90 2.25 25 MHz
tPRESW_SLR Switching node rising and falling edge setting
VPRE_SR_OTP =0 — — 2 ns
VPRE_SR_OTP =1 — — 4
tPRE70N7M|N7450K HS minimum ON time in PFM mode with FPRE =450 kHz
VPRE_CLK_OTP =0, Vprg N =12V
VPRE_PFM_TON_OTPI[1:0] = 00 715 900 1080
VPRE_PFM_TON_OTPJ[1:0] = 01 800 1000 1250 ns
VPRE_PFM_TON_OTPI[1:0] = 10 875 1125 1375
VPRE_PFM_TON_OTP[1:0] = 11 975 1250 1525
tPRE70N7M|N72M2 HS minimum ON time in PFM mode with FPRE =2.25 MHz
VPRE_CLK_OTP =1, Vprg n =12V
VPRE_PFM_TON_OTPI[1:0] = 00 350 440 530
VPRE_PFM_TON_OTPJ[1:0] = 01 385 500 620 ns
VPRE_PFM_TON_OTPI[1:0] = 10 420 550 690
VPRE_PFM_TON_OTP[1:0] = 11 470 600 755
HS minimum OFF time in PFM mode
tPRE_OFF_MIN Vere N =12V
VPRE_PFM_TOFF_OTP[1:0] = 10 465 720 1035 ns

External components

Lpre Inductor value for Fprg = 450 kHz
Nominal®® 8.2 10 10 H
Effective® 5.8 — 13 H
Inductor value for Fprg = 2.25 MHz
Nominal! 2.2 2.2 47 "
Effective® 15 — 6.1 H
RpcRr LPRE Inductor DC resistance — 60 — mQ
CiN_PRE Effective!! input capacitor value 10 — — uF
CgooT_PRE Nominal® bootstrap capacitor value 22 - 100 nF
CouT PRE Effective! output capacitor value with Fpge = 450 kHz 20 — 100 .
y
Effective output capacitor value with Fprg = 2.25 MHz 20 — 50
[1]1  For all these parameters, the maximum ambient temperature is Tp = 85 °C.
[2] VPREOC_| flag is correctly reported when VPREfPWM + VPREiHDR < VSUPfPWR <18 V.
[3] For all regulators, the nominal value is the value normalized.
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[4] For all regulators, the effective value is the value after tolerance, temperature, DC bias and aging removal.

18.2.2 VPRE efficiency in forced PWM mode

For information, VPRE efficiency versus current load measurement is given based on external components and
configuration listed below. If the conditions are different, the new efficiency should be calculated using the FS26
power dissipation tool calculator.

Table 101. VPRE efficiency in forced PWM mode

Ext.Cand L

CiN_PRE 20 uF
CiN_PRE_ESR 5 mQ
Cout_PRE 44 uF
Cout_PRE_ESR 25 mQ
LvPRE_450kHz 10 uH
LVPRE_DCR_450kHz 75 mQ
LvPRE_2.25MHz 2.2 uH
LVPRE_DCR_2.25MHz 40 mQ
Cgoot_PRE_MIN 22 nF
Int. MOSFETs

Rus_vPRE 310 mQ
Qus 0.8 nC
Ris vere 170 mQ
Qs 1 nC
LSgopy_piobe 0.8

VoRrivE VBos Y

Configuration

VPRE_IN 14 \

VPRE_SR_OTP[1:0] 00

100

VPREPWM
efficiency
(%)

90

80

70

aaa-045515

S
[
/

—— VpRe =5V
—— Vprg =3.3V
—— VpRe =6V

0.5 1.0

Figure 25. VPRE efficiency at VPRE_CLK_OTP =0
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Figure 26. VPRE efficiency at VPRE_CLK_OTP =1
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18.3 VBST: boost controller

The VBST block is an asynchronous, current mode boost controller. VBST works in forced PWM mode. The
output voltage is configurable by OTP and the switching frequency is 450 kHz. A peak overcurrent detection
is implemented using the voltage sensed across Rgns pst- The overcurrent detection can be selected with
VBST_|L|M_OTP[1 0] bitfield and the value is equal to VBST_ILIM_TH divided by RSNS_BST-

When the VBST_FB pin is disconnected, by means of Vgst g < Vst uv_TH, the boost controller is stopped
after tgst_uvov. VBST will restart automatically when Vst g > VBsT uv_TH-

A maximum duty cycle protection is implemented in order to protect the boost controller in case of bad
component selection.

Two boost topologies (front-end and back-end) are supported:

1. In front-end mode (VBST_CFG_OTP = 0):
When VBST is used as the front-end supply, the battery voltage (Vgar) is applied at the input of the boost
controller. During normal operation with Vgyp > Vgst, the boost controller stops switching and operates in
Pass-Through mode. When Vgyp drops below the VBST regulation threshold, the boost controller will start
switching to regulate the Vgyp node to Vgsr.
NXP recommends setting the Vggt output voltage between 6 V and 10 V maximum, to supply VPRE with
enough headroom during cranking pulses. If a higher output voltage is required for the application, the boost
should be used in back-end mode.
In the front-end configuration, VBST_OV_OTP must be set to 0 (Auto-enable). In Auto-enable mode, VBST
will stop switching automatically when Vgst > Vgst ov TH, @and will resume switching when Vggt drops
below VBST_OTP- -
In the front-end configuration, the boost will be enabled only during cranking events. To avoid a latent fault,
the VBST_TMD bit can be used to force VBST to regulate at 17 V, no matter what the battery voltage is.
This allows verification of VBST availability using the VBST _S status flag.
An open drain output pin called VBST_PG is available to indicate the boost controller activity. This open
drain pin should be connected externally to the VDDIO voltage through a resistor. When VBST_PG is
high (open drain OFF) it indicates that the boost controller is switching. When VBST is operating in pulse
skipping mode, VBST_PG behavior may not be guaranteed. When VBST_ PG is low (open drain ON) it
indicates that the boost controller is not switching or disabled.
The VBST current limitation is sensed at the input and therefore the current capability can be estimated
depending on Vgst N, the VBST voltage configuration and the external components (Lgst, Rsns_BsT, DasT)-
As an example, Table 102 summarizes the maximum current capability during a cranking operation using
LBST =47 UH and the recommended RSNS_BST for COUT_BST =40 [JF
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Table 102. Maximum VBST output current in front-end configuration (DCgst_max = 87.5 %, Dgst = 0.7 V, LSrpson
=50 mQ, Lgst pcr = 60 mQ)

VBsT_IN Vest Vest_iLm_TH / Rsns_BsT Maximum Igst

180 mV /20 mQ 1.9A

150 mV /20 mQ 1.7A

oV 120 mV /20 mQ 14A

60 mV /20 mQ 0.7A

180 mV /20 mQ 1.65A

07V 2y 150 mV /20 mQ 145 A
120 mV /20 mQ 1.2A

60 mV /20 mQ 06 A

180 mV /20 mQ 145 A

150 mV /20 mQ 1.25A

8V 120 mV /20 mQ 1.05A

60 mV /20 mQ 05A

2. In back-end mode or boost not used (VBST_CFG_OTP = 1):
In the back-end configuration, VBST can be supplied by VPRE or by an external supply. When VBST is
supplied by an external supply (VSUP, for example), the maximum duty cycle could limit the output current
capability and/or the delta voltage between Vst |y and Vgsr.
In the back-end configuration, the output voltage is set by VBST_OTP[4:0] and NXP recommends setting
VBST_OV_OTP = 1 (overvoltage protection). In Overvoltage Protection mode, VBST will be disabled if an
overvoltage is detected (Vgst > VesTt ov_TH)- An SPI command is needed to turn on VBST again.
VBST_PG is indicating a boost overload during soft start or in normal operation. The power good pin
(VBST_PG) can be used to avoid an undervoltage cascading effect at the VBST input (VPRE) by opening
the VBST current path. This overload protection feature will require the external circuitry described in the
application note AN12995.
During a soft start, VBST_PG is at the high level (open drain OFF) to enable the external switch and
propagate the output voltage to the load. If an overload condition is detected (VgsTt < Vst uv pg), While the
minimum duty cycle is not reached, the VBST power good pin is asserted low to warn of the overload event.
The BOOST controller remains enabled until completion of soft start.
In normal operation, VBST_PG is at the high level (open drain OFF) when the output voltage remains in an
acceptable range and at the low level (open drain ON) when the output voltage is 25 % below its nominal
voltage (VgsT < VBST_UV_PG)-
The VBST current limitation is sensed at the input, and therefore the current capability can be estimated
depending on Vgst N, VBST voltage configuration and the external components (Lgst, Rsns BsT: Dest)- As
an example, Table 103 summarizes the maximum current capability for an input average current of 500 mA
using Lgst = 4.7 puH and the recommended Rsns_gst for Coyt st = 40 pF.
When the boost controller is not used in the application, VBST_CFG_OTP and VSUP_UVTH_OTP should
both be set to 1. The unused pins should be handled as described in Connection of unused pins.
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Table 103. Maximum Vpggt output current in back-end configuration for an input average current of 500 mA
(DCBST MAX = 87.5 %, Efficiency =85 0/0)

VBsT_IN Vest Rsns_sT Maximum Igst

Vv 60 mQ 200 mA

3.3V 10V 40 mQ 140 mA
12V 20 mQ 115 mA

Vv 80 mQ 300 mA

10V 60 mQ 210 mA

oV 12V 40 mQ 175 mA
15V 20 mQ 140 mA

Vv 100 mQ 360 mA

10V 80 mQ 250 mA

6V 12V 60 mQ 210 mA
15V 40 mQ 170 mA

18V 20 mQ 140 mA

VBST_IN

l VBST_G

VBST_ISH

CONTROLLER

VBST_ISL

DIGITAL

C R
PROCESSING HF coMP

ICCOMP VoDIo

SLOPE
COMPENSATION

| > |

VBST

RBST_PG_PU

VBST_PG

aaa-045466

Figure 27. VBST schematic with configuration from VPRE

18.3.1 VBST electrical characteristics

Table 104. VBST electrical characteristics

Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup <36 V, Vpre pwm + Vpre HDr < Vsup_pwr < 36 V, unless otherwise specified. All voltages
are referenced to ground.

Symbol Description Min ‘ Typ | Max Unit
Static electrical characteristics

VBsT IN Input voltage range 2.7 — 40 \%
VgsT Output voltage (OTP configuration, 250 mV step) 5 — 18 \%
VBsT Acc Output voltage accuracy -3 — 3 %
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Table 104. VBST electrical characteristics...continued

Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup <36 V, Vpre pwm + Vpre HDr < Vsup_pwr < 36 V, unless otherwise specified. All voltages
are referenced to ground.

Symbol Description Min Typ Max Unit
Nominal output current in front-end
VBST_CFG_OTP =0 1 A
(VBST configured as front-end supply)
Vst <10V and Vgst n22.7V

lesT »
Nominal output current in back-end
VBST_CFG_OTP =1 05 A
(VBST configured in back-end) ’
Vgst < 18 V and Vst |n 2 3.6 V (powered by VPRE)
Voltage threshold to detect an inductor peak current limit condition
Differential measurement at VBST_ISH pin and VBST_ISL pin

v, VBST_ILIM_OTP[1:0] = 00 48 60 72

BST_ILIM_TH

VBST_ILIM_OTP[1:0] = 01 96 120 144 mv
VBST_ILIM_OTP[1:0] = 10 120 150 180
VBST_ILIM_OTP[1:0] = 11 144 180 216

VBST ov_TH Overvoltage threshold range (sensed on VBST_FB pin) 105 110 115 %

\Y

VesTe VBST_G driver output voltage PREZ)U;BOS VBos 55 \%

Reste VBST_G driver pull-down (when VBST is disabled) 6 14.5 23 kQ
VBST_G current drive at Vgos =5 V and Vgstg = Vgos / 2

leste VBSTLS_SR_OTP =0 0.7 — 2.0 A
VBSTLS_SR_OTP =1 0.9 — 34

VBST UV_TH Undervoltage threshold range (sensed on VBST_FB pin) 1.3 1.5 1.7 \%
VBST undervoltage threshold range to assert VBST_PG pin in back-end mode o

VesT_uv_pe (sensed on VBST_FB pin) 725 75 75 %

ResT PG PU External pull-up resistor to VDDIO pin 5 10 20 kQ

VBST_PG_VOL Low output level threshold (IBST_PG =2.0mA) — — 0.4 \%

IBST_PG_LEAK Input leakage current — — 1.0 vA

Dynamic electrical characteristics

Fgst Switching frequency range 380 450 500 kHz

tBsT_uvov VBsT uv_TH, VBsT ov_TH filtering time 5 10 15 us
Maximum duty cycle
VBST_MAX_DC_OTP[1:0] = 00 — 725 —

DCgsT_max VBST_MAX_DC_OTP[1:0] = 01 — 775 — o
VBST_MAX_DC_OTP[1:0] = 10 — 825 — °
VBST_MAX_DC_OTP[1:0] = 11 — 87.5 —

Soft start from VBST enable to 90 %
VBST_SS_OTP[1:0] = 00 425 600

tesT_ss VBST_SS_OTP[1:0] = 01 850 1200 s
VBST_SS_OTP[1:0] = 10 1700 2400 H
VBST_SS_OTP[1:0] = 11 3400 4800
Digital DAC soft start completion
(delay from VBST enable in front-end to VPRE enable)

t VBST_SS_OTP[1:0] = 00 1150 1250

BST_SS_DAC
VBST_SS_OTP[1:0] = 01 N 2300 2500 s
VBST_SS_OTP[1:0] = 10 4600 5000 H
VBST_SS_OTP[1:0] = 11 9200 10100
VBST transient line in front end configuration always ON

v Vgar=3.2V-65V-32V 5 . 5 %

BST_LINE_ON dV/dt = 100 mV/us , Lest = 4.7 pH, lgsr =0 Aand 1 A °
Cin_BsT_Fe = 47 WF, Cour st Fe = 50 WF
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Table 104. VBST electrical characteristics...continued

Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup <36 V, Vpre pwm + Vpre HDr < Vsup_pwr < 36 V, unless otherwise specified. All voltages
are referenced to ground.

Symbol Description Min Typ Max Unit
VBST transient line in front end configuration with OFF/ON transition
v Vgar =125V -6.5V 5 %
BST_LINE_OFF ON | 4v//dt = 100 mV/us , Lgst = 4.7 pH, lgst =0 Aand 1 A °
Cin_psT_Fe = 47 WF, Cout st Fe = 50 UF
VBST transient line in front end configuration with ON/OFF transition
vV VBAT=6.5V-12.5V _ _ 15 v
BST_LINE_ON_OFF | gv//dt = 100 mV/us , LesT = 4.7 pH, lgsr =0 Aand 1 A .
Cin_sT_Fe =47 WF, Cour st Fe = 50 WF
Transient load response in Front end mode
v 200 mA to 1 A step and 1 A to 200 mA step, di/dt = 800 mA/us 10 10 %
- - (]
BST_LOTR_FE Cour st re =40 pF, Lgst = 4.7 uH, Cin_gsT_re = 20 pF
2.7V <Vgst NS VesT-1V, VasT =7V
Transient load response in Back end mode
v 50 mA to 200 mA step and 200 mA to 50 mA step, di/dt = 150 mA/us 5 5 %
et - (]
BST_LOTR BE Court_psT_ge = 22 WF, LgsT = 4.7 pH, Cin_psT_ge = 44 WF
VBSTﬁIN =45 V, VBST =14V
LS minimum ON time
1 2 2
fon_MiN VBST_TON_MIN_OTP[1:0] = 00 53 00 % ns
External components
Inductor value
Lest Nominall" 47 47 4.7 H
Effective® 3.3 — 6.1 H
LesT DCR Inductor DC resistance — 60 — mQ
Rsns_BsT Nominal'"! current sense resistor value (1 %) 20 — 100 mQ
Dgst Diode forward voltage drop — 0.4 — \%
LSRDSON Low-side MOSFET RDS(on) — 50 — mQ
CiN_BST FE Effective? input capacitor value for VBST in front-end 10 — — uF
CiN_gsT BE Effective input capacitor value for VBST in back-end (in addition to Coyt pre) 10 — — uF
Cour _BST FE Effectivel? output capacitor value for VBST in front-end 20 — 150 uF
Court BsT BE Effectivel? output capacitor value for VBST in back-end 20 — 80 uF

[1]  For all regulators, the nominal value is the value normalized.

[2] For all regulators, the effective value is the value after tolerance, temperature, DC bias and aging removal.

18.3.2 VBST efficiency

VBST efficiency vs. current load measurement is shown in Table 105 based on external components and
the configuration listed below. If the conditions are different, calculate the efficiency using the FS26 power

dissipation tool calculator.

Table 105. VBST efficiency measurement settings

Ext. Components

CiN_BST_BE 22 uF

CIN_BST BE_ESR 25 mQ

Cour _BSsT BE 44 uF

Court_BST BE_ESR 1 mQ

LBST 4.7 M H

Lest_pcr 60 mQ

Rsns_sT 20 mQ

DesT 05 v
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Table 105. VBST efficiency measurement settings...continued

Ext. Components
Ext. MOSFET
LSRDSON 30 mQ
Qs 7 nC
LSgopy_biobe 0.7 \Y;
VpRIVE VBos \
Configuration
VBsT IN 6 \
Fest 450 kHz
VBSTLS_SR_OTP 1
VBST_ILIM_OTP[1:0] 11
VBST_MAX_DC_OTP[1:0] 11
95 aaa-045517
VBST
efficiency
(%)
93
/ ——
"7
VBST =7V
87 —— VBST=10V
—— VBST =15V
— VBST =18V
85 T T
0 100 200 300 400
IBsT (MA)
Figure 28. VBST efficiency in back-end mode
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18.4 VCORE: low-voltage buck regulator

The VCORE block is a low-voltage integrated synchronous buck operating in forced PWM mode and using
internal FETs. The output voltage is configurable by OTP in a range from 0.8 V to 3.35 V, and the switching
frequency is 2.25 MHz. Compensation is ensured by internal circuitry.

A dynamic voltage scaling (DVS) feature is configurable by OTP, to control the ramp-up and ramp-down of the
regulator. The passive pull-down resistor is enabled during the ramp down.

The current in the inductor is sensed via the internal FETs. A thermal shutdown is implemented to protect
the internal FETs. When the current in the inductor rises above the Icore_peak threshold configured with the
CORE_ILIM_OTPI[1:0] bits, the SPI bit COREOC _ is set. This overcurrent detection does not turn OFF the
VCORE but will induce a duty cycle reduction and therefore an output voltage drop.

During the overcurrent condition, the regulator switching frequency may be divided by 2. The regulator will
be back to its nominal switching frequency when the overcurrent condition is removed. When the lower
CORE_ILIM_OTPI[1:0] setting is selected, it is recommended to select Lcore at 1.5 pH or 2.2 uH.

LCORE
VCORE_IN T J_ _L VCORE
CIN_CORE I CgooT I COUT_CORE
z ARG o
I.IJI LIJ| LI.II LIJI
4 Y| [
e} ol o Q
O.-- o O gl O.-
VCORE
aaa-045467
Figure 29. VCORE schematic

18.4.1 VCORE electrical characteristics

Table 106. VCORE electrical characteristics

Ta =—40 °C to 125 °C, unless otherwise specified. VSUP_UVH <Vgyp< 36V, VPRE_PWM + VPRE_HDR < VSUP_PWR < 36V, unless otherwise
specified. All voltages are referenced to ground.

Symbol Description ’ Min ‘ Typ ‘ Max ‘ Unit
Static electrical characteristics
VCOoRE_IN Input voltage range 2.5 — 6.35 \%
Vcore Output voltage (OTP configuration, 10 mV step) 0.8 — 3.35 \%
Icore Output current capability
FS260x and FS261x — — 0.8 A
FS262x and FS263x — — 1.65
VcoRE_AcC Output voltage accuracy
lour<1.5A -2 — 2 %
15A<loyr < 1.65A 2.5 — 25 °
VCORE_HDR Minimum headroom (Vcore_IN — Vcore)
ICORE <800 mA 400 J— —
lcore < 15A 800 — — mV
lcore £ 1.65 A 900 — —
IcoRE_PEAK_0A8 Inductor peak current limitation for FS260x and FS261x
CORE_ILIM_OTP[1:0] = 00 0.9 1.4 1.9 A
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Table 106. VCORE electrical characteristics...continued

TA =—-40°Cto 125 OC, unless otherwise Speciﬁed. VSUP_UVH < VSUP <36 V, VF’RE_PWM + VF’RE_HDR < VSUP_PWR <36 V, unless otherwise
specified. All voltages are referenced to ground.

Symbol Description Min Typ Max Unit
CORE_ILIM_OTP[1:0] =01, 10 or 11 1.15 1.7 2.3
ICORE_PEAK_1A65 VCORE inductor peak current limitation for FS262x and FS263x
CORE_ILIM_OTP[1:0] = 00 0.9 14 1.9
CORE_ILIM_OTP[1:0] = 01 1.15 1.7 2.2 A
CORE_ILIM_OTP[1:0] =10 2.0 2.7 34
CORE_ILIM_OTP[1:0] = 11 2.5 3.4 4.3
NCORE_PEAK Peak efficiency in PWM mode — 87 — %
Vere_pwM = 9.5V, Vcore = 1.5V, Icore = 800 mA
Lcore = 1 pH with DCR = 30 mQ
Cout_core = 20 WF (effective capacitance)
Rus_core High-side on-resistance — 75 150 mQ
(Vgos = 5V, including bonding)
Ris_core Low-side on-resistance — 75 150 mQ
(Vgos = 5V, including bonding)
Rcore_pis Discharge resistor (when V¢oge is disabled — LP OFF) 50 100 200 Q
TSDcore Thermal shutdown threshold 175 — — °C
TSDcoRE_HYs Thermal shutdown threshold hysteresis 5 — 12 °C
Dynamic electrical characteristics
tycoRE_DEAD Dead time to avoid cross conduction
COREHS_SR_OTP[1:0] = 01 10 — 40
COREHS_SR_OTP[1:0] =10 5 — 30 ns
COREHS_SR_OTP[1:0] = 00 or 11 5 — 25
tCORESWﬁHSSRRm Switching node slew rate (rising)
COREHS_SR_OTP[1:0] = 00 2.5 5 —
COREHS_SR_OTP[1:0] = 01 2 4 — Vins
COREHS_SR_OTP[1:0] =10 2.25 45 —
COREHS_SR_OTP[1:0] = 11 2.5 5 —
tCORESWﬁHSSRFm Switching node slew rate (falling)
COREHS_SR_OTP[1:0] = 00 1 2.2 —
COREHS_SR_OTP[1:0] = 01 0.25 0.6 — Vins
COREHS_SR_OTP[1:0] =10 0.5 1.2 —
COREHS_SR_OTP[1:0] = 11 1 2.2 —
VCOoRE_ss Soft start ramp rate from 10 % to 90 % (DVS up and down)
CORE_SS_OTP[1:0] = 00 2 25 3
CORE_SS_OTP[1:0] = 01 4 5 6 mV/us
CORE_SS_OTP[1:0] =10 8 10 12 H
CORE_SS_OTP[1:0] = 11 (Cout_core < 80 pF nominal) 16 20 24
VCORE_LOTR1 Transient load response for Vgore 2 1.0 V -3 — 3 %
10 mA to 800 mA step and 800 mA to 10 mA step
with di/dt = 300 mA/IJS, COUT_CORE =22 HF, LCORE =1.0 [JH
VCORE_LOTR2 Transient load response for VCORE £ 1.0 V -30 — 30 mV
10 mA to 800 mA step and 800 mA to 10 mA step
with di/dt = 300 mA/HS, COUTﬁCORE =40 pF, LCORE =1.0 yH
Fcore Operating frequency in PWM mode 2.0 2.25 2.50 MHz
tCORE_ONOFF_MIN_P HS minimum ON and OFF time in peak current mode 10 45 72 ns
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Table 106. VCORE electrical characteristics...continued

TA =—-40°Cto 125 OC, unless otherwise Speciﬁed. VSUP_UVH < VSUP <36 V, VF’RE_PWM + VF’RE_HDR < VSUF‘_PWR <36 V, unless otherwise
specified. All voltages are referenced to ground.

Symbol Description Min Typ Max Unit
Fosc_HigH = 18 MHz (CLK_FREQ_OTP[1:0] = 10)
tCORE_ONOFF_MIN_V HS minimum ON and OFF time in valley current mode 30 55 72 ns
Fosc_HigH = 18 MHz (CLK_FREQ_OTP[1:0] = 10)
External Components
CORE_LSEL_OTP[1:0] = 00
Nominal? inductor value 1 1 1
Effective™ inductor value 0.68 — 1.5 uH
CORE_LSEL_OTPI[1:0] = 01
Lcore Nominal® inductor value 1.5 1.5 1.5
Effective’ inductor value 1 — 2 uH
CORE_LSEL_OTP[1:0] = 10 or 11
Nominal® inductor value 2.2 2.2 2.2
Effective’ inductor value 1.5 — 2.9 uH
Rpcr_Lcore Inductor DC resistance — 30 — mQ
CiN_corE Effectivel’! input capacitor value 2.2 — — uF
CBoOT CoRE Bootstrap capacitor
Nominal? 47 47 47
Effectivel’ 33 — 62 nF
Cout _core Effectivel’! output capacitor 20 — 100 uF

[11  Covered by characterization only, at Icore = 1 A, with KITFS26AEEVM.
[2] For all regulators, the nominal value is the value normalized.
[3] For all regulators, the effective value is the value after tolerance, temperature, DC bias and aging removal.

18.4.2 VCORE efficiency

VCORE efficiency vs. current load measurement is shown in Table 107 based on external components and
the configuration listed below. If the conditions are different, calculate the efficiency using the FS26 power
dissipation tool calculator.

Table 107. VCORE efficiency measurement settings

Ext. Cand L

CiN_core 10 pF

CIN_CORE_ESR 2.5 mQ

Cout_core 44 uF

CouT_CcoRE_ESR 2.5 mQ

Lcore 1 pH

Lcore_DCR 50 mQ

CBooT _core 47 nF

Internal MOSFETs

Rus_core 75 mQ

Qus 1.2 nC
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Table 107. VCORE efficiency measurement settings...continued

Ext. C and L

Ris core 75 mQ
Qs 0.7 nC
LSgopy_piobE 0.8 \
VbRIVE VBos v
Configuration

VCORE_IN 6 \
Feore 2.25 MHz
COREHS_SR_OTP[1:0] 0
CORE_CTRL_OTP 0

Figure 30.

100 aaa-047798
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18.5 LDO1 and LDO2: LDO regulators
LDO1 and LDO2 are linear voltage regulators with output voltage between 3.3 V and 5.0 V selectable via OTP,
and with up to 400 mA output current capability.

The LDOIN pin is the input voltage supply for both LDO1 and LDOZ2, and it is intended to be connected to the
VPRE output. An overcurrent detection and a thermal shutdown protection are integrated in each LDO.

These regulators are intended to supply microcontroller rails, CAN or FLEXRAY transceivers, as well as other
integrated circuits within the ECU.

During standby mode, LDOs can be enabled (based on OTP configuration) with minimum additional power
consumption.

When the output current rises above the I y_Lpox threshold, the corresponding SPI bit LDOxOC_1 is set. An
overcurrent detection does not turn OFF the corresponding LDO, but will induce an output voltage drop.

VLDOIN l j_ VLDO1
CIN_LDO I CouT_LDO1
I VLDO2
'5 '5 I CouT_LDO2
z| @ 2
(] (] o
la} la} la)
- - -
O—F {1
LDO1 AND LDO2
aaa-045468
Figure 31. LDOx block diagram
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Table 108. LDOx Electrical characteristics

Ta =-40 °C to 125 °C, unless otherwise specified. VSUP_UVH <Vgyp<36YV, VF’RE_PWM + VPRE_HDR < VSUP_F’WR <36V,
unless otherwise specified. All voltages are referenced to ground.

Symbol Description ‘ Min ‘ Typ ‘ Max ’ Unit
Static electrical characteristics
VLpoiN Input voltage range Vipox + — 6.35 \%
Vibox_
HDR_
NORMAL
VLDOX_HDR_NORMAL Minimum headroom in normal mode (VLDOIN - VLDOX) 350 —_— —_— mV
OmA=< ILDOX <400 mA
VLDOX_HDR_STBY[” Minimum headroom in standby mode (V\ poin — Vipox) 50 — — mV
OmA=< ILDOX <10 mA
V| pox Output voltage in normal mode and in standby mode
VLDOx_OTP =0 — 3.3 — \Y
VLDOx_OTP =1 — 5.0 —
Vipbox_acc_NormAL | Output voltage accuracy in normal mode -1.75 — 1.75 %
OmA=< ILDOX <400 mA , VLDOX_HDR_NORMAL =350 mV
VLDOX_ACC_STBY“] Output voltage accuracy in standby mode -1 — 1 %
0 mA <l pox=10 mA, Vi pox HDR sTBY = 50 mV
VLDOx_VREF_MATCH LDOx versus VREF matching factor in normal mode -1 — 1 %
OmA=< ILDOX <400mA,0mA=< lREF <30 mA
ILpOx Nominal current at
Vipox =5V — — 400
Vipox=3.3VandV pon<55V — — 400 mA
Vipox=3.3VandV pon>55V — — 300
IQ_LDOX”] Quiescent current consumption in Low-power modes — 7 55 A
VLDOXﬁHDRﬁSTBY =50 mV or 350 mV
ILm_LDox Current limitation threshold reported in LDOxOC_| 450 1750 mA
PSRR_pox_450kHz Power supply rejection ratio 22 — — dB
VLDOX_HDR =350 mV, 1 pA <l pox <400 mA @ 450 kHz
PSRR_pox 2.2MHz Power supply rejection ratio 32 — — dB
VLDOXﬁHDR =350 mV, 1 pA < I pox <400 mA @ 2.25 MHz
Ripoxoc | Discharge resistance (when V| poy is disabled) — 20 60 Q
Ron_Lbox Dropout resistance including bounding 600 mQ
TSD\pox Thermal shutdown threshold 175 — — °C
TSDpox Hys Thermal shutdown threshold hysteresis 5 — 12 °C
Dynamic electrical characteristics
tLoox_Tsp Thermal shutdown filtering time 3 5 8 us
Vibox_ss Soft start ramp rate 10 20 30 mV/us
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Table 108. LDOx Electrical characteristics...continued

Ta =-40 °C to 125 °C, unless otherwise specified. VSUP_UVH <Vgyp<36YV, VF’RE_PWM + VPRE_HDR < VSUP_F’WR <36V,
unless otherwise specified. All voltages are referenced to ground.

Symbol Description Min Typ Max Unit
Vibox_LOTR Transient load response -3 — 3 %

lL.pox = 10 mA to 200 mA step and 200 mA to 10 mA

di/dt = 100 mA/us

Cout Lpox = 4.7 YF, CiN_Lpo = 1 UF
Vipox LOTR sTBY HI | Transient load response in standby mode -100 — 100 mV

~ |lLpox= 10 mA to 100 mA step and 100 mA to 10 mA

di/dt = 100 mA/us

Vere_prm = 5.35V, Vipox =5V

Cout Lpox = 4.7 YF, CiN_Lpo = 1 UF
VLHPX_LOTR_STBy_ Transient load response in standby mode with reduced -1.5 — 15 %
Lo headroom

ILpox = 10 yA to 10 mA step and 10 pA to 10 mA

di/dt = 10 mA/us

Vere_prm = 5.05V, Vipox =5V

Cout Lbox =4.7 yF , Cin_1po = 1 WF
ton_LDOx Turn on rise time (soft start ramp) — — 500 Ms
External components
Cin_Lpo Effective!” input capacitor (close to LDOIN pin) 0.5 — — uF
Cout_LbOx Effective!” output capacitance 2.35 4.7 15 uF

[1]  For all these parameters, the maximum ambient temperature is Tp = 85 °C.
[2] For all regulators, the effective capacitor value is the capacitor value after tolerance, DC bias and aging removal.
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18.6 VREF: voltage reference

The VREF block is a high accuracy linear voltage regulator with 0.75 % accuracy over the device operating
voltage and temperature range. The VREF output voltage is selectable between 3.3 V and 5.0 V via OTP, with
30 mA output current capability.

The TRKIN pin is the input voltage supply for VREF, and it is intended to be connected to the VPRE output. An
overcurrent detection is integrated. When the output current rises above the I, _rer threshold, the overcurrent
detection does not turn OFF the VREF but will induce an output voltage drop.

VREEF is intended to supply the microcontroller ADC reference, and to be the reference for the voltage tracking
regulators (TRKX) in the FS26 device.

VTRKIN VREF

COUT_VREF

aaa-045469

Figure 32. VREF block diagram

Table 109. VREF electrical characteristics

T =-40 °C to 125 °C, unless otherwise specified. VSUP_UVH <Vsyp<36V, VPRE_PWM + VPRE_HDR < VSUP_PWR <36V,
unless otherwise specified. All voltages are referenced to ground.

Symbol Description Min ‘ Typ ‘ Max ‘ Unit
Static electrical characteristics
VRer + .
VTRKIN Input voltage range Vv 6.35 \%
REF_HDR
VREF Output voltage
VREF_OTP =0 — 3.3 — v
VREF_OTP =1 — 5.0 —
VREFiHDR Minimum headroom (VTRKIN - VREF) 350 — — mV
VREF ACC Output voltage accuracy, Iggr < 30 mA -0.75 — 0.75 %
IREF Nominal current capability — — 30 mA
ILim_REF Output current limitation 38 — 95 mA
RREF DIs Discharge resistor (when Vggr is disabled) 80 — 220 Q
Dynamic electrical characteristics
Soft start ramp rate from 10 % to 90 %
VREF_SS VRep=3.3V 3.2 — 58 mV/us
VREF =50V
Power supply rejection ratio
PSRRVREF_450kHz VReF_HDR = 350 mV, 100 A < Iggr < 30 mA @ 25 — — dB
450 kHz
Power supply rejection ratio
PSRRyREF_2.2MHz VREF HDR = 350 mV, 100 pA < Iggr < 30 MA @ 35 — — dB
2.25 MHz
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Table 109. VREF electrical characteristics...continued

Ta =-40 °C to 125 °C, unless otherwise specified. VSUP_UVH <Vgyp<36YV, VF’RE_PWM + VPRE_HDR < VSUP_F’WR <36V,
unless otherwise specified. All voltages are referenced to ground.

Symbol Description Min Typ Max Unit
Transient load response
VREF_LOTR Irer = 100 pA to 10 mA step and 10 mA to 100 pA -0.5 — 0.5 %
di/dt = 100 mA/us

External components

CouT VREF VREF effectivemoutputcapacitance 1.1 ‘ 2.2 ’ 3.3 ’ uF

[11 For all regulators, the effective capacitor value is the capacitor value after tolerance, DC bias and aging removal.
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18.7 TRK1 and TRK2: voltage tracking regulators

TRK1 and TRK2 are linear voltage regulators following a known voltage reference. The output voltage of the
tracking regulators can track either VREF, LDO2, or an internal LDO reference.

TRK1 and TRK2 are intended to supply sensors located outside the ECU, therefore each voltage tracker is
independently protected against short circuit to ground and short circuit to battery. An overcurrent detection and
a thermal shutdown protection are integrated in each tracker.

When the output current rises above the I y_trkx threshold, the corresponding SPI bit TRKxOC_l is set. An
overcurrent detection does not turn OFF the corresponding tracker but will induce an output voltage drop.

TRKIN INTRK1 LDO TRK1
\% &
TRKIN {1 I TRACKER #1 —U—rvaRm
COUT_TRK1
SET1 I
VREF oTP
(3.3Vor5.0V) ~o
VREF [}
INTRK2 LDO TRK2
TRACKER#2 [ T VTRK2
LDOIN | IN LDO2 ouT COUT_TRK2
' (3.3Vor5.0V) | 'sET2 I
oTP 11LDO2
2 % INTERNAL L~
LDO(1.2V, 1.8V,
3.3Vor5.0V)
TRK1 AND TRK2

aaa-045470

Figure 33. TRK1 and TRK2 block diagram

Table 110. TRKx Electrical characteristics

Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup < 36 V, Vpre pwm + Vpre HDr < Vsup_pwr < 36 V, unless otherwise specified. All voltages
are referenced to ground.

Symbol Description Min ‘ Typ | Max | Unit
Static electrical conditions
VTRKIN Input reference voltage range V1Rkx + VTRKx_HDR — 6.35 \
VTRKX_HDR_125 Minimum headroom (VTRKIN - VTRKX) for ITRKX =125 mA 350 — — mV
VTRKx_HDR_150 Minimum headroom (VTRKIN - VTRKx) for lTRKx = 150 mA 500 — — mV
VTRKx Output voltage
Vserx = VRer = 3.3V — 3.3 —
Vserx = VRer = 5.0V — 5.0 —
VsgTx = Internal LDO = 1.2V — 1.2 —
VsgTx = Internal LDO = 1.8 V — 1.8 — v
VseTx = Internal LDO = 3.3 V _ 33 o
Vsetx = Internal LDO = 5.0 V — 5.0 —
Vserx = Vipoz = 3.3V — 3.3 —
VseTx = Vipoz = 5.0V — 5.0 —
VTRKx_ACC Tracker output voltage accuracy when Vsgty = Internal LDO -2 — 2 %
Offset voltage between tracker output voltage and tracking reference
(V1RKx = VsETx)
V- -10 — 10 mV
TRKx_OFF Vsetx = VRer OF Vipo2
0 mA < lyrkx < 150 mA
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Table 110. TRKXx Electrical characteristics...continued

Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup <36 V, Vpre pwm + Vpre HDr < Vsup_pwr < 36 V, unless otherwise specified. All voltages
are referenced to ground.

Symbol Description Min Typ Max Unit
ITRKx Output current capability
V1RKx_HDR = 500 MV, V1rkx =3.3Vor5V _ _ 150
VTRKXﬁHDR =350 mV, VTRKX =33Vor5V —_ — 125 mA
Virkx =1.2Vor1.8V — — 65
ILIM_TRKx Output current limitation 160 — 360 mA
I Reverse current leakage (Vtrkx = 40 V). Valid when TRKXx is disabled o . 17 mA
TRKX_LEAK and also in standby mode and LPOFF mode. :
Power supply rejection ratio
PSRRTRKX_450KHZ VTRKX_HDR =350 mV, 100 HA < lTRKX <125 mA @ 450 kHz 20 — — dB
Cout TRkx ) = 2.2 UF
Power supply rejection ratio
PSRRTRKX 2.2MHz VTRKX HDR = 350 mV, 100 HA < ITRKX <125 mA @ 2.2 MHz 25 —_ — dB
N N
Cout_trRrx - = 2.2 4F
RrRrix_DIs Discharge resistance (when TRKXx is disabled) - 100 155 Q
TSDtRrKx Thermal shutdown threshold 175 _ _ °c
TSDtRrKx_HYS Thermal shutdown threshold hysteresis 5 — 12 °C
Dynamic electrical conditions
tTRKx_TSD Thermal shutdown filtering time 3 5 8 us
VTRKx_SLR Output voltage ramp rate from 10 % to 90 % 6 15 mV/us
Transient load response
VTRK)LLOTR ITrkx = 100 pA to 125 mA step and 125 mA to 100 pA -3 — 3 %
di/dt = 125 mA/us
External components
CIN_TRKx Effective!’! input capacitor (close to TRKIN pin) 0.5 — _ uF
CouT_TRKx Effectivel” output capacitance 1.1 22 10 uF

[11 For all regulators, the effective capacitor value is the capacitor value after tolerance, DC bias and aging removal.
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19 System enhancement functions

19.1 Clock management of the Main domain

The main clock management block is comprised of one high-frequency oscillator, one low-frequency system
oscillator, and multiple dividers to generate clocking for the internal main digital state machine, for the low power
clock, and for the switching regulators.

The low-frequency oscillator runs at 98 kHz. This oscillator is used for the Long Duration Timer (LDT) and

remains ON in Low-power modes to filter the wake-up sources.

The high-frequency oscillator runs at 18 MHz by default. The frequency and the spread spectrum can be
configured by SPI to reduce the emission of the oscillator fundamental frequency. The oscillator is used for the
SMPS regulators and all the main domain timings. This oscillator is OFF in Low-power modes to reduce the

current consumption.

Two frequency dividers provide lower frequency clocks for the switching regulators:

* CLK1 is set at the high-frequency oscillator divided by 8.
* CLK2 is set at the high-frequency oscillator divided by 40.

The frequency of the switching voltage regulators is assigned as shown in Table 111.

Table 111. Switching clock assignment

Figure 34. Clock management block diagram

Regulator CLK1 CLK2
VBST No Yes
VCORE Yes No
VPRE VPRE_CLK_OTP =1 VPRE_CLK_OTP =0
18 MHz INTERNAL
z CLK_HIGH | pIVIDER 2 PHASE ||—/— CLK2
OitelRalfel /40 (OTP) SHIFTING []
(SPREAD SPECTRUM)
J—
DIVIDER 1 PHASE |}—/—cCLK1
/8 (OTP) SHIFTING ||

aaa-045471

19.1.1 Manual frequency tuning

The internal oscillator frequency runs at 18 MHz by default, and it is configurable via OTP from 16 MHz to 19
MHz with a 1 MHz frequency step. NXP recommends using 18 MHz as a reference value.

Table 112. Manual frequency tuning configuration

CLK_FREQ_OTP[1:0] High-frequency oscillator CLK1 CLK2
00 16 MHz 2.000 MHz 400 kHz
01 17 MHz 2.125 MHz 425 kHz
10 (default) 18 MHz 2.250 MHz 450 kHz
11 19 MHz 2.375 MHz 475 kHz
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19.1.2 Phase shifting

The clocks of the switching regulators VPRE, VCORE, and VBST can be delayed to keep all the regulators from
turning ON at once. This can reduce peak current and improve EMC performance. Each regulator's clock can
be shifted from 1 to 3 clock cycles of the high-frequency clock (configurable by OTP).

55ns 55ns

| s5ns
18 MHz Clock

|
i

CLK1 = 2.25 MHz | | l_

CLK2 = 450 kHz !

1CLK
2 CLK
3 CLK

aaa-045519

Figure 35. Clock phase shifting examples

19.1.3 Spread spectrum

The internal oscillator can be modulated with a triangular carrier frequency of 23 kHz or 94 kHz, with a +6 %
deviation range around the oscillator frequency. The spread spectrum feature and the carrier frequency can be
selected by SPI. The FSS_EN bit enables the spread spectrum feature and the FSS_FMOD bit selects high- or
low-frequency modulation. These two bits are in the M_SYS_CFG SPI register. By default, the spread spectrum
feature is disabled.

The main purpose of the spread spectrum feature is to improve EMC performance by spreading out the energy
of the internal oscillator and VPRE frequency. Because of this, NXP recommends enabling spread spectrum
and selecting the 23 kHz carrier frequency as the default for both VPRE switching frequencies.

Table 113. Clock management electrical characteristics

Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup <36 V, Vpre pwm + Vere HDr < Vsup_pwr < 36 V, unless otherwise specified. All voltages
are referenced to ground.

Symbol Description Min Typ Max Unit
Internal oscillator
Fosc_HigH High-frequency oscillator (OTP programmable)
CLK_FREQ_OTP[1:0] = 00 — 16 —
CLK_FREQ_OTP[1:0] = 01 — 17 — MHz
CLK_FREQ_OTP[1:0] =10 — 18 —
CLK_FREQ_OTP[1:0] = 11 — 19 —
Fosc_HigH_Acc High-frequency oscillator accuracy -6 — 6 %
Fosc_Low Low-frequency oscillator — 98 — kHz
Fosc_Low_acc Low-frequency oscillator accuracy -5 — 5 %

Spread spectrum

Spread spectrum frequency modulation for 450 kHz

Fosc_mop CLK_FREQ_OTP[1:0] = 00 (FSS_FMOD =0, FSS_EN = 1) 19.5 20.8 221
CLK_FREQ_OTP[1:0] =01 (FSS_FMOD =0, FSS_EN = 1) 20.8 221 235 KHz
CLK_FREQ_OTP[1:0] =10 (FSS_FMOD =0, FSS_EN = 1) 221 23.4 24.9
CLK_FREQ_OTPI[1:0] = 11 (FSS_FMOD =0, FSS_EN = 1) 23.3 24.7 26.3
Spread spectrum frequency modulation for 2.25 MHz
CLK_FREQ_OTP[1:0] =00 (FSS_FMOD =1, FSS_EN = 1) 78.4 83.3 88.4
CLK_FREQ_OTP[1:0] =01 (FSS_FMOD = 1, FSS_EN = 1) 83.3 88.5 93.9 KHz
CLK_FREQ_OTP[1:0] = 10 (FSS_FMOD = 1, FSS_EN = 1) 88.2 93.8 99.4
CLK_FREQ_OTP[1:0] = 11 (FSS_FMOD =1, FSS_EN = 1) 93.1 99 105
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Table 113. Clock management electrical characteristics...continued

Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup <36 V, Vpre pwm + Vpre HDr < Vsup_pwr < 36 V, unless otherwise specified. All voltages
are referenced to ground.

Symbol Description Min Typ Max Unit

— 6 %

Fosc_mop_RANGE Spread spectrum range (around the nominal frequency) -6

19.2 Analog multiplexer: AMUX

Various internal and application voltages can be monitored through the AMUX pin. Examples include critical
FS26 parameters and system level safety parameters. The channel to be monitored can be selected via the
SPI. The maximum AMUX output voltage range is Vppo.

: Signals with 1.5 divider ratio
VCORE -
VPRE -
LDO1 -
LDO2 -
VREF - | Signals with 2.5 divider ratio
TRK1 -
TRK2 -
VDDIO -
VBOS -
VBST -
W\,{A?(LIJE? " | Signals with 7.5 Temperature sensors -
" |or 14 divider ratio Internal voltages references -
WAKE2 - Internal biasing supply -
GPIO1 - g supply
GPIO2 - R1
BATSENSE - SPI R6 | Signals without
(L i divider ratio
R2 J<-——'
R4
Mux
VDDIO
R3 Rg
AMUX_— To MCU ADC
R5 Buffer
I Cout
AMUX [4:0]
aaa-045472
Figure 36. AMUX block diagram
19.2.1 AMUX channel selection
Table 114. AMUX output selection
AMUX_EN | AMUX[4:0] Signal selection for AMUX output AMUX_DIV =0 | AMUX_DIV =1
0 XXXXX Disabled with AMUX pin pulled to ground N/A N/A
00000 . . Lo
1 (default) Disabled with AMUX pin in Hi-Z N/A N/A
1 00001 Low power bandgap for main domain (1.0 V + 0.5 %) 1 1
1 00010 Bandgap for main domain (1.0 V + 0.5 %) 1 1
1 00011 Bandgap for fail-safe domain (1.0 V £ 0.5 %) 1 1
1 00100 Analog voltage supply for main domain (1.6 V £ 50 mV) 1 1
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Table 114. AMUX output selection...continued

AMUX_EN | AMUXI[4:0] Signal selection for AMUX output AMUX_DIV =0 | AMUX_DIV =1
1 00101 Digital voltage supply for main domain (1.6 V £ 50 mV) 1 1
1 00110 Digital voltage supply for fail-safe domain (1.6 V + 50 mV) 1 1
1 00111 VCORE voltage 1.5 1.5
1 01000 VPRE voltage 25 25
1 01001 LDO1 voltage 25 25
1 01010 LDO2 voltage 25 25
1 01011 VREF voltage 25 25
1 01100 TRK1 voltage 25 25
1 01101 TRK2 voltage 25 25
1 01110 VDDIO voltage 25 25
1 01111 VBOS internal voltage 25 25
1 10000 VBST voltage (divider ratio configurable by SPI) 7.5 14
1 10001 VSUP voltage (divider ratio configurable by SPI) 7.5 14
1 10010 WAKE1 voltage (divider ratio configurable by SPI) 7.5 14
1 10011 WAKE?2 voltage (divider ratio configurable by SPI) 7.5 14
1 10100 GPIO1 voltage (divider ratio configurable by SPI) 7.5 14
1 10101 GPIO2 voltage (divider ratio configurable by SPI) 7.5 14
1 10110 BATSENSE pin voltage (divider ratio configurable by SPI) 7.5 14
1 10111 Central die temperature sensor.!"! 1 1
1 11000 VCORE temperature sensor.!"! 1 1
1 11001 VPRE temperature sensor.["! 1 1
1 11010 LDO1 temperature sensor.!! 1 1
1 11011 LDO2 temperature sensor.[" 1 1
1 11100 TRK1 temperature sensor.["! 1 1
1 11101 TRK2 temperature sensor.!"! 1 1
1 11110 GPIO1 temperature sensor."! 1 1
1 11111 Reserved N/A N/A

[11  Temp (°C) = (Vamux_out — V1EMP25) / VTEMP_COEFF *+ 25

Table 115. AMUX Electrical characteristics

Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup < 36 V, Vpre pwm + Vpre Hor < Vsup_pwr < 36 V, unless otherwise specified. All voltages
are referenced to ground.

Symbol Description Min Typ Max Unit
Electrical characteristics
Vamux_vbpio VDDIO operating voltage range 3.0 — 55 \%
Vamux_ouTt Output voltage range 0.3 — 3.0 \

Input voltage range for VSUP, BATSENSE, VBST,
WAKE1, WAKE2, GPIO1, GP102

Vv,
AMUXIN Ratio 7.5 25 21 v
Ratio 14 4.2 36
Iamux Output buffer current capability — — 1 mA
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Table 115. AMUX Electrical characteristics...continued

Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup <36 V, Vpre pwm + Vpre HDr < Vsup_pwr < 36 V, unless otherwise specified. All voltages
are referenced to ground.

Symbol Description Min Typ Max Unit

VAMUXﬁOFF Offset voltage (IAMUX =1 mA) -7 — 7 mV

Ratio accuracy

Ratio 1 -0.5 — 0.5
v Ratio 1.5 -1.5 — 1.5
AMUX_RATIO .
Ratio 2.5 -1.5 — 1.5 %
Ratio 7.5 -1.5 — 15
Ratio 14 -1.5 — 1.5
R Analog multiplexer total bridge resistance for BATSENSE, VSUP, VBST, 0.75 15 3 MO
AMUX_DIV WAKE1, WAKE2, GPIO1, GPIO2 :
Ramux_pp Analog multiplexer internal pull-down resistance 5 10 20 kQ
VTEMP25 Temperature sensor voltage at 25 °C 2.01 2.055 2.1 \
VTEMP_COEFF Temperature sensor coefficient -6.25 -5.88 -5.5 mV/°C
T Settling time 10 S
AMUX_SET (from 10 % to 90 % of Vppio, Rs = 220 Q, Cour = 10 nF) H
External components
Rs Nominal output resistor (+10 %) — 220 — Q
Nominal'"! output capacitance 22 2.2 10
Cour 7 nF
Effective™ output capacitance 1.1 — 15

[1]  For all regulators, the nominal value is the value normalized.
[2] For all regulators, the effective capacitor value is the capacitor value after tolerance, DC bias and aging removal.

19.3 System I/O pins

19.3.1 WAKE1 and WAKE2: wake-up inputs

WAKE1 pin and WAKE?2 pin are programmable inputs used to detect wake-up events on either high or low
levels. Both WAKEX pins are protected up to 40 V and are suitable to connect to a wake-up signal outside the
ECU.

For each pin, an internal pull-down can be enabled with WKxPD_OTP and its value chosen with
WKxPD_SEL_OTP.

Additionally, the VIL / VIH theresholds V| wakex / ViH_wakex can be chosen with WKxTH_OTP and status is
reported on WKx_S.

VDIG
WAKEX [} to logic
IfVake up comp

200 kQ 10kQ

l— WKxPD_SELO l— WKxPD_SEL1
WAKEX block
aaa-045473
Figure 37. WAKEXx pin block diagram
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Table 116. Electrical characteristics

Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup <36 V, Vpre pwm + Vpre HDr < Vsup_pwr < 36 V, unless otherwise specified. All voltages
are referenced to ground.

Symbol Description Min | Typ | Max Unit
Electrical characteristics
VIL_WAKEx Low input voltage detection
Low voltage detection (WKxTH_OTP = 0) — — 0.8 \%
High-voltage detection (WKxTH_OTP = 1) — — 0.3 *Vgos
VIH_WAKEx High input voltage detection threshold
Low input threshold (WKxTH_OTP = 0) 2 — — \%
High input threshold (WKxTH_OTP = 1) 0.7 * Vgos — —
VIN_HYs Threshold hysteresis 50 120 500 mV
IIN_wAKE Input current on WAKEXx pinsm — 5 10 MA
twaKE Wake-up filtering time 50 70 100 us
Rpp_wake Pull-down resistor on WAKE1 and WAKE2 pins
WKxPD_SEL_OTP =0 100 200 320 kQ
WKxPD_SEL_OTP =1 5 10 15

[11  No pull-down resistor, wake-up enabled.

19.3.2 GPIO1 and GPIO2: general purpose input/output

GPIO1 pin and GPIO2 pin are general purpose input/output. They can be configured to operate as wake-up
inputs, as high-side drivers with up to 20 mA capability, or as low-side drivers with up to 2 mA capability, for use
within the ECU. GPIOx configuration can be selected with the GPIOXSTAGE_OTP[1:0] bits.

GPIO1 and GPIO2 low-side drivers can be configured to be either active high or active low with the
GPIOx_MODE_OTP bit. Active Low mode can be used to directly drive a PMOS gate without inverting the
command.

A thermal shutdown protection is implemented on GPIO1. When a thermal shutdown is triggered, GPIO1 is
automatically disabled and will remain disabled until the TSD is present (GPIO1TSD_I = 1). When the TSD is
gone (GPIO1TSD | = 0), a SPI command is mandatory to re-enable GPIO1.

Table 117. GPIO mode configuration

GPIOxSTAGE_OTP[1:0] GPIOx_MODE_OTP GPIO Configuration
00 Input configuration X — Output disabled
0 Active High mode Low-side driver (Active High)
01 Low-side driver
1 Active Low mode Low-side driver (Active Low)
10 High-side driver X — High-side driver (Active High)
11 Push-pull X — Push-pull (Active High)

An internal pull-up or pull-down can be enabled by OTP for each GPIO, depending on the
GPIOXxSTAGE_OTP[1:0] configuration.. The pull-up resistor is always connected to Vppo.

GPIO1 can be configured to keep its state in LPOFF mode or in standby mode with GPIO1LP_ON SPI bit.
GPIO2 can be configured to keep its state in standby mode with the GPIO2LP_ON bit.
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Figure 38. GPIO1 block diagram
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Figure 39. GPIO2 block diagram

19.3.2.1 GPIO input configuration

When GPIOx is set as input configuration, the pin is set to Hi-Z or Low depending on the GPIOxPD_OTP bit.
The internal pull-up is disabled regardless of the GPIOxPD_OTP bit.

GPIOx pins are protected up to 40 V, and are suitable to connect a wake-up signal outside the ECU.

When a GPIO is used as a global input pin, an RC protection network is required to protect the input. When a
GPIO is used as local input pin, a capacitor is required for immunity. Each GPIO voltage can be sensed through
the analog multiplexer.

19.3.2.2 GPIO active high mode

When GPIOx is set as active high, as soon as the OTP is loaded, the pin is set to Hi-Z or Low, depending on the
GPIOxPD_OTP bit. If the GPIOx is assigned to a slot in the power-up sequence, the pin remains Hi-Z or Low
until it reaches the selected slot. Once the selected slot is reached, the GPIOx is asserted high.

In normal mode, the internal pull-down resistor is disabled regardless of the GPIOxPD_OTP bit when the GPIOx
is set as low-side driver.
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If the internal pull-down is enabled by OTP, the resistor remains enabled in Low-power modes to avoid floating
nodes. The internal pull-up resistor should be disabled if the GPIOx is used as a high-side or push-pull driver.
Table 118 describes the GPIOx behavior based on the OTP configuration.

Table 118. GPIO Active High mode behavior summary

Configuration  GPIOx GPIOx Default state Normal mode Standby mode | LPOFF mode /
PU_OTP PD_OTP | after OTP loaded GPIOXLP_ON = 0| Deep Fail Safe
GPIOXLP_ON =0
PIN|HS | LS |[PIN|HS | Ls [PIN| HS | LS [PIN | HS | LS
Low-side 0 0 Low | OFF | ON | Hi-Z | OFF | OFF | Hi-z | OFF | OFF | Hi-z | OFF | OFF
driver 1 0 Low | OFF | ON |High | OFF OFF | Hi-Z | OFF | OFF | Hi-Z | OFF | OFF
0 1 Low | OFF | ON | Hi-Z | OFF | OFF | Low | OFF | OFF | Low | OFF | OFF
1 1 Low | OFF | ON | High | OFF | OFF | Low | OFF | OFF | Low | OFF | OFF
High-side - 0 Hi-Z | OFF OFF |High | ON | OFF | Hi-Z | OFF | OFF | Hi-Z | OFF | OFF
driver ] 1 Low | OFF | OFF | High | ON | OFF | Low | OFF | OFF | Low | OFF | OFF
Push-pull - 0 Low | OFF | ON |High | ON | OFF | Hi-z | OFF | OFF | Hi-z | OFF | OFF
driver ] 1 Low | OFF | ON |High | ON | OFF | Low | OFF | OFF | Low | OFF | OFF
| | | | o |
| \ \ \ Lo \
| | | | [ | |
‘ \ \ \ RN \
\ \ \ \ RN \
VDDIO = LDOx ‘ } } } } } ; ;
\ \ } \ } \ \ \
| | | L |
sri0n ‘ VDDIO ‘ ‘ VDDIO
| |
out LS OFF } LS ON LS OFF LS ON LS OFF LS ON LS OFF
(Slot 2) \
|
|
|

|
[ [
|
| |
\ b
| Internal pull-up enabled | ! |
\ | \ | \ PU
GPIOXPU_OTP ‘ | \ L disabled
| | |
| | | | I |
| \ | \ P
GPIOXPD_OTP ‘ ‘ | o PD
XFD_ Internal pull-down disabled | | ‘ enabled
| | | | |
i | | | | | | |
| | | | | | | STANDBY
| | |
\ \ | LPOFF |
1 SLOT1 | LP REQ | SLOT1 I OUTPUT
OTP SLOT2 SLOT2 WAKE UP Hi-Z
loading EVENT
LDOx LP configuration
aaa-045477
Figure 40. GPIO low-side active high operation. GPIOx_MODE_OTP =0
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Figure 41. GPIO High-side Active High operation. GPIOx_MODE_OTP =0
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Figure 42. GPIO Push-pull Active High operation. GPIOx_MODE_OTP =0

19.3.2.3 GPIO active low mode

The active low mode is available only when the GPIOx is configured as a low-side driver.

When GPIOx is set as Active Low, as soon as the OTP is loaded, the pin is set to Hi-Z or High, depending on
the GPIOxPU_OTP bit. If the GPIOx is assigned to a slot in the power-up sequence, the pin remains High or Hi-
Z until it reaches the selected slot. Once the selected slot is reached, the GPIOx low-side driver is asserted low.

In normal mode, the internal pull-down resistor is disabled regardless of the GPIOxPD_OTP bit when the GPIOx
is set as low-side driver. If the internal pull-down is enabled by OTP, the resistor remains enabled in Low-power
modes, except in standby mode, to avoid floating nodes.

Table 119. GPIO Active Low mode behavior summary

Configuration  GPIOx GPIOx Default state Normal mode Standby mode LPOFF mode |
PU_OTP PD_OTP | after OTP loaded GPIOXLP_ON = 0| Deep Fail Safe
GPIOXLP_ON =0
PIN | HS | LS [PIN | HS | LS [PIN |  HS | LS [PIN | HS | LS
Low-side 0 0 Hi-Z | OFF | OFF | Low | OFF | ON | Hi-Z | OFF | OFF | Hi-Z | OFF | OFF
driver 1 0 High | OFF | OFF | Low | OFF | ON | High | OFF | OFF | Hi-z | OFF | OFF
0 1 Hi-Z | OFF | OFF | Low | OFF | ON | Hi-Z | OFF | OFF | Low | OFF | OFF
1 1 High | OFF | OFF | Low | OFF | ON |High | OFF | OFF | Low | OFF | OFF
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Figure 43. GPIO low-side driver Active Low operation. GPIOx_MODE_OTP =1

19.3.2.4 VCORE_PGOOD: VCORE power good status

GPIO2 can be used to generate a power good signal from VMON_CORE monitoring to drive an external N-type
MOSFET to be able to start with a pre-biased voltage.

NXP recommends using an external load switch between FS26 VCORE and the MCU input supply to prevent
reverse current flow from the MCU to the VCORE regulator during low-power mode. The VCORE power good
feature can be enabled by OTP using the GPIO2_VCORE_PGOOD_OTP bit.

When GPIO2 is used as VCORE_PGOOD, the HS switch (connected internally to VPRE) is used to close

the external N-type MOSFET. The power good signal is released as soon as VMON_CORE crosses its
undervoltage threshold. VCORE_PGOQOD is asserted low when VCORE is disabled, or when an error is
reported from VMON_CORE voltage monitoring (undervoltage or overvoltage). Therefore, VCORE_PGOOD
will be asserted low when entering Low power mode, setting the CORE_UV flag as soon as the Fail-safe state
machine disables VMON_CORE voltage monitoring block, despite VCORE being still up and running.

An external pulldown is mandatory to assert the pin low when the high-side switch is turned off.
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Figure 44. VCORE PGOOD load switch

19.3.2.5 GPIO electrical characteristics

Table 120. GPIO electrical characteristics
Ta =-40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup < 36 V, Vpre pwm + VPre Hor < Vsup_pwr < 36 V, unless otherwise specified. All voltages

are referenced to ground.

Symbol Description Min | Typ | Max Unit
Electrical characteristics
VIL_aPiox Low input voltage detection
Low voltage detection (GPIOXTH_OTP = 0) — — 0.8 v
High-voltage detection (GPIOXTH_OTP = 1) — — 0.3 *Vgos
VIH_gPIox High input voltage detection threshold
Low input threshold (GPIOXTH_OTP = 0) 2 — — v
High input threshold (GPIOXTH_OTP = 1) 0.7 * Vgos — —
VIN_HYS Threshold hysteresis 50 120 500 mV
twake Wake-up filtering time 50 70 100 us
IHs_aPiox High-side drive current capability — — 20 mA
IHs_1LIm High-side current limitation threshold 25 50 75 mA
ILs_cPiox Low-side drive current capability — — 2 mA
ILs 1Lm Low-side current limitation threshold 3 5 7.5 mA
ILEAK_GPIOX Input current leakage -10 — 10 MA
HS and LS disabled, PU and PD disabled
Rpu_apiox Internal pull-up resistor value 100 200 320 kQ
Rpp_cPiox Internal pull-down resistor value 100 200 320 kQ
FS26_SDS Al information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. All rights reserved.
Product short data sheet Rev. 6.0 — 12 December 2025 Document feedback

122 /156


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_FS26_SDS

NXP Semiconductors

FS26

Safety system basis chip with low power for ASIL D/ASIL B

Table 120. GPIO electrical characteristics...continued

Ta =—40 °C to 125 °C, unless otherwise specified. Vsyp yvr < Vsup <36 V, Vpre pwm + Vpre HDr < Vsup_pwr < 36 V, unless otherwise specified. All voltages
are referenced to ground.

Symbol Description Min Typ Max Unit
VbRroP_GPIO Drop voltage

I =20 mA high-side source — 0.2 0.6 v

I =2 mA low-side sink — 0.2 0.4
TSDgpio1 Thermal shutdown threshold for GPIO1 175 — — °C
TSDgpio1_HYs Thermal shutdown threshold hysteresis for GPIO1 5 — 12 °C

19.3.3 INTB: interrupt output

INTB is an open drain output pin with an internal pull-up to VDDIO. When an internal interrupt occurs, this pin
generates a pulse to inform the microcontroller.

Main interrupts, listed in Table 121, generate a pulse on INTB, if the flag is cleared, and fail-safe interrupts,
listed in Table 122, generate a pulse on INTB even if the flag is already set. Each interrupt can be masked by
setting the corresponding inhibit interrupt bit in the M_xxx_MASK and FS_INTB_MASK registers.

When the RSTB pin is asserted, interrupts are no longer sent to the MCU until the product goes back to the
initialization phase.

Table 121 and Table 122 list all interrupt sources that can generate a pulse on the INTB pin.

Table 121. List of Interrupt sources from Main logic

SPI flag Interrupt mask Interrupt flag Corresponding event description
TSD_G TWARN_M TWARN_| Central Temp sensor has crossed the thermal warning threshold
on the rising edge

GPIO1TSD_M GPIO1TSD_| GPIO1 thermal shutdown event occurred
VPRETSD_M VPRETSD_| VPRE thermal shutdown event occurred
TRK2TSD_M TRK2TSD_| TRK2 thermal shutdown event occurred
TRK1TSD_M TRK1TSD_I TRK1 thermal shutdown event occurred
CORETSD_M CORETSD_| VCORE thermal shutdown event occurred
LDO2TSD_M LDO2TSD _| LDO2 thermal shutdown event occurred
LDO1TSD_M LDO1TSD_I LDO1 thermal shutdown event occurred

REG_G VBSTOV_M VBSTOV_| Vgst has crossed Vgst ov_tH ON the rising edge
VPREUVH_M VPREUVH_I Vpre has crossed Vpre_yvh on the falling edge
VBSTOC_M VBSTOC_| VBST overcurrent event occurred
VPREOC_M VPREOC | VPRE overcurrent event occurred
TRK20C_M TRK20C _| TRK2 overcurrent event occurred
TRK10C_M TRK10C_I TRK1 overcurrent event occurred
COREOC_M COREOC_| VCORE overcurrent event occurred
LDO20C_M LDO20C | LDO2 overcurrent event occurred
LDO10C_M LDO10C_I LDO1 overcurrent event occurred

VSUP_G VBOSUVH_M VBOSUVH_I Vpos has crossed Vgos_yvhH on the falling edge
VSUPOV_M VSUPOV_| Vsuyp has crossed Vsyp ov on the rising edge
VSUPUV6_M VSUPUV6_| Vsuyp has crossed Vsyp yve on the falling edge
VSUPUVH_M VSUPUVH_I Vsuyp has crossed Vsyp_yvH on the falling edge
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. List of Interrupt sources from Main logic...continued

SPI flag Interrupt mask Interrupt flag Corresponding event description
WIO_G LDT_M LDT_I LDT event occurred (Function 1 only)
GPIO2_M GPI02_I GPIO2 event occurred
GPIO1_M GPIO1_| GPIO1 event occurred
WK2_M WK2_| WAKEZ2 event occurred
WK1_M WK1_I WAKE1 event occurred
— WUEVENT[3:0] Wake-up event occurred
COM_G MSPI_CRC_M MSPI_CRC_|I Main SPI CRC calculation is incorrect
MSPI_CLK_M MSPI_CLK_I Main SPI clock provided wrong number of clock pulses
MSPI_REQ_M MSPI_REQ_I MCU writes to an invalid register in the Main domain
— — — Main state machine entered in normal mode

Table 122. List of Interrupt sources from the fail-safe domain

SPI flag Interrupt Interrupt Interrupt flag Corresponding event description
global flag mask
FS_G FS_REG_ VPRE_M VPRE_OV An overvoltage event occurred on VMON_PRE monitoring
ovuv_e VPRE_UV An undervoltage event occurred on VMON_PRE monitoring
CORE_M CORE_OQV An overvoltage event occurred on VMON_CORE monitoring
CORE_UV An undervoltage event occurred on VMON_CORE monitoring
LDO1_M LDO1_OV An overvoltage event occurred on VMON_LDO1 monitoring
LDO1_UV An undervoltage event occurred on VMON_LDO1 monitoring
LDO2_M LDO2_OV An overvoltage event occurred on VMON_LDO2 monitoring
LDO2_UVv An undervoltage event occurred on VMON_LDO2 monitoring
TRK1_M TRK1_QOV An overvoltage event occurred on VMON_TRK1 monitoring
TRK1_UV An undervoltage event occurred on VMON_TRK1 monitoring
TRK2_M TRK2_OV An overvoltage event occurred on VMON_TRK2 monitoring
TRK2_UV An undervoltage event occurred on VMON_TRK2 monitoring
REF_M REF_OV An overvoltage event occurred on VMON_REF monitoring
REF_UV An undervoltage event occurred on VMON_REF monitoring
EXT_M EXT_OV An overvoltage event occurred on VMON_EXT monitoring
EXT_UV An undervoltage event occurred on VMON_EXT monitoring
FCCU1_M/ FCCU12 An event occurred on FCCU1 monitoring
FCCU2_M
FCCU1_M FCCU1 bit An event occurred on FCCU1 monitoring
FCCU2_M FCCU2 bit An event occurred on FCCU2 monitoring
ERRMON_M |ERRMON bit An event occurred on external IC monitoring
FS G/ BAD WD_M |BAD_WD_DATA A bad watchdog data refresh occurred
coM_c BAD_WD_TIMING |A bad watchdog timing refresh occurred
— — — Fail-safe state machine entered in initialization phase
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Table 123. INTB Electrical characteristics

Ta =-40 °C to 125 °C, unless otherwise specified. VSUP_UVH <Vgyp<36YV, VF’RE_F’WM + VPRE_HDR < VSUP_F’WR <36V,
unless otherwise specified. All voltages are referenced to ground.

Safety system basis chip with low power for ASIL D/ASIL B

Symbol Description ‘ Min \ Typ ‘ Max ‘ Unit

Electrical characteristics

RinTe_pU Internal pull-up resistor to Vppio 5 10 20 kQ

VINTB_VOL Low output level threshold — — 0.4 \%
llNTB =2.0mA

INTB_LEAK Input leakage current — — 1.0 WA
Vbpio =55V

IINTB_ILIM INTB current limitation 4 — 20 mA

tNTB_PULSE Interrupt pulse duration
Short pulse (INT_PWIDTH = 0) 17.5 25 325 us
Long pulse (INT_PWIDTH = 1) 70 100 130

19.4 LDT: long duration timer

The FS26 features a long duration timer (LDT) with an integrated oscillator. The timer is configurable by the
SPI and can operate in normal mode and in Low-power modes. It provides several functions and offers a wide
range of configurable counting periods, as well as a calibration mechanism for internal oscillator compensation

(function1).

The timer is not part of the safety circuitry and is not covered by LBIST (logic built-in self-test). It can be

activated in normal mode, though, and all prescaler options can be selected to allow timer circuitry verification.
The timer is based on a 24 bit counter, with a 32768 Hz oscillator, allowing a 1.0 second time base.

MOSI
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PRESCALER 1
(/16)

488 ps | PRESCALER 2
] (/2048)

24-bit COUNTER

%(calibration)

!

|
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Figure 45. Long Duration Timer block diagram
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In normal operation, the timer can count up to 194 days, with a 1 second resolution. In short count mode, the
prescaler 2 is bypassed and the timer can count up to 2.28 hours, with a 488 ps resolution.

Table 124. long duration timer characteristics

Oscillator Oscillator Counter
. Prescaler . Max count
frequency period resolution
Long count 32.768 kHz 30.52 ps 16 x 2048 1s 4660 hours 194 days
Short count 32.768 kHz 30.52 us 16 488 us 8192s 2.28 hours

The LDT has two modes of operation, based on the prescaler used during the count:

* When LDT_MODE = 0, the LDT is set in Long Count mode.
* When LDT_MODE = 1, the LDT is set in Short Count mode, suitable for calibration.

The LDT_AFTER_RUNJ[15:0] bits is used to set or to read the after run target value in normal mode.

The LDT_WUP_H[7:0] and the LDT_WUP_L[15:0] bits is used to set or to read the wake-up target value, in
combination with the LDT_SEL bit:

* LDT_WUP_H][7:0] contains the 8 most significant bits of the wake-up target value.
* LDT_WUP_L[15:0] contains the 16 least significant bits of the wake-up target value.

The LDT_SEL bit allows the MCU to either set/read the wake-up target value or to read the current value of the
24 bit LDT counter in the LDT_WUP_H[7:0] and the LDT_WUP_L[15:0] bits.

* When LDT_SEL = 0, the MCU can read or write the wake-up target value in the LDT_WUP_H[7:0] and the
LDT_WUP_L[15:0] bits.
* When LDT_SEL = 1, the MCU can read the counter current value (running or not).

The LDT_EN bit is provided to start the LDT timer operation:

* When LDT_EN =0, the LDT is disabled.
* When LDT_EN =1, the LDT starts counting as defined in the M_LDT _CTRL and M_LDT_CFGx registers.

The LDT_LPSEL[7:0] bits indicate the appropriate Low-power mode. The LDT_LPSEL[7:0] bits reset to 0 every
time the device enters the normal mode. When timer function 2 or 3 is selected, the MCU must first write the
safe key value on the LDT_LPSEL[7:0] bits to confirm that the device will go into the corresponding Low-power
mode after the run timer has expired.

* When LDT_LPSEL[7:0] = AAh, the device goes into standby mode after the run timer expires.

* When LDT_LPSEL[7:0] = A5h, the device goes into LPOFF mode after the run timer expires.

* When timer function 4 or 5 is selected and LDT_EN = 1, the LDT does not start any count until the device
enters the corresponding Low-power mode.
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19.4.2 Calibration procedure

The calibration procedure consists of activating the counter for a specific duration and comparing the result with
the MCU's accurate clock and timing. Once the timer expires, the MCU reads back its final value to compare
with its own accurate time of activation and to calculate a time offset.

NXP recommends performing the calibration between -20 °C and 85 °C. Calibration example:

* Select the timer function 1 and set the after run value to 65535 (~32 s).

Start the counter.

* Read the counter when the MCU RTC reaches 20 s (must be less than 30 s with £5.0 % oscillator accuracy).

If the oscillator period is at exact typical value (absolutely no deviation error), expected reading is 40960.

* The exact reading calculates the error correction factor ECF = exact_reading/expected_reading.

ECF".

19.4.3 LDT functions

ECF < 1 if the oscillator is faster than the exact typical value.
ECF > 1 if the oscillator is slower than the exact typical value.
After calibration, the new after run or wake-up values to set the counter are "after run x ECF" and "wake-up x

Table 125. Long Duration Timer functions

LDT_FNCT[2:0] Long Duration Timer Function

Oh Function 1: In normal mode, count and generate a flag or an interrupt when the counter
reaches the after run value.

1h Function 2: In normal mode, count until the counter reaches the after run value and enters
Low-power mode.

2h Function 3: In normal mode, count until the counter reaches the after run value and enters
low power mode. Once in Low-power mode, count until the counter reaches the wake-up
value or until another wake-up event occurs, and wakes up.

3h Function 4: In Low-power mode, count until the counter reaches the wake-up value or
until another wake-up event occurs, and wakes up.

4h Function 5: In Low-power mode, count and do not wake up unless the counter overflow
occurs or if the device wakes up by another wake-up input source.
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FUNCTIONS NORMAL MODE

LOW POWER MODE (STBY/LPOFF)

Function 1
SPI: configure timer function 1
SPI: write after run register

Timer counts No entry in low power

mode controlled by LDT

SPI: write LDT_EN =1 After run value reached
INTB when after run value reached

INTB
Function 2

Timer counts Entry in low power

SPI: configure timer function 2 mode when after run value reached

SPI: write after run register
SPI: write LDT_EN =1 After run value reached
Entry in low power mode after
run value reached

Function 3

SPI: configure timer function 3
SPI: write after run register
SPI: write wake-up register After run value reached
SPI: write LDT_EN =1

Entry in low power mode after
run value reached and wake up
when wake-up value reached Entry in init mode
after wake up by timer

Timer counts Entry in low power

mode when after run value reached

Wake-up

Timer counts value reached

WAKE-UP
|

Function 4

SPI: configure timer function 4
SPI: write wake-up register
SPI: write LDT_EN =1

SPI: go to low power mode
Wake up when wake-up value
reached

Entry in low power
mode by SPI

Wake-up
value reached

/
7

WAKE-UP
|

Timer counts

Entry in init mode
after wake up by timer

Function 5

SPI: configure timer function 5
SPI: write LDT_EN =1

SPI: go to low power mode
Wake up when other wake-up
event occurs (ex 10S)

Entry in low power
mode by SPI

Timer counts

o WAKE-UP (ex 10s)
Entry in init mode |

after wake up by timer

aaa-045482

Figure 46. Long Duration Timer functions

19.4.4 LDT operation

The timer is configured and operates with the M_LDT_CFG1, M_LDT_CFG2, M_LDT_CFG3 and
M_LDT_CTRL registers.

The 16-bit after-run value is configured and read with M_LDT_CFG1 register and the 24-bit wake-up value is
configured and read in the corresponding M_LDT_CFG2 and M_LDT_CFG3 registers.

Figure 47 describes the independent state machine for the long duration timer (LDT). After a POR_M of the
device, the LDT is in idle mode waiting for configuration. The after-run timer function starts when the LDT_EN
bit is set by SPI. The wake-up timer function starts when the device enters Low-power mode.

The LDT counter keeps the last count until the LDT is enabled again, that is, the LDT counter is reset when
LDT_EN goes from 0 to 1.

* When function 1 is selected and the counter is launched, once the after run value is reached (EOT: End of
timer) an interrupt is generated and the counter is stopped

* When function 2 is selected and the counter is launched, once the after run value is reached (EOT) the device
goes to Low-power mode and the counter is stopped.
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* When function 3 is selected and the counter is launched, once the after run value is reached (EOT) the

device goes to Low-power mode. The coun

ter is reset and restarts. When the counter reaches the wake-up

value (EOT), the device wakes up and the counter is stopped. If the device is awakened by another wake-up

source, the counter is stopped.

* When function 4 is selected and the counter is launched, once the wake-up value is reached (EOT) the device

wakes up and the counter is stopped. If the
stopped.

device is awakened by another wake-up source, the counter is

* When function 5 is selected and the counter reaches its maximum value (FFFFFFh), the device wakes up and
the counter is stopped. The counter is not stopped if a wake-up event is trigged while counting. The counter
must be disabled (LDT_EN = 0) before reading its value.

LDT_EN =1 AND
(F1|1F2]|F3)

AFTER RUN

LDT_EN = 1 AND
LPM AND (F4 | F5)

WAKE UP

count

F3 AND EOT
*F3 AND EOT -> LPM

(F1]F2) AND EOT
*F1 AND EOT -> Interrupt event
*F2 AND EOT -> LPM

EOT: End of timer

LPM: Low power mode
OVRFLW: Time overflow
FX: Function X selected

count

(F3 | F4) AND EOT) | (F5 AND OVRFLW)

(F3 | F4) AND EOT -> WU
F5 AND OVRFLW -> WU
(F3 | F4) AND wake-up event -> WU

(
STOP | (Other WU source)

WU: Wake u

U: Wake up aaa-045483
Figure 47. Long duration timer state machine
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20 OTP and Debug mode

OTP emulation and programming performed by the customer is allowed during engineering development using
OTP mode with NXP’s latest graphical user interface and socketed evaluation board.

Customer is not allowed to perform OTP programming for production purposes. Only NXP or a recommended
third party are allowed to program the device for production purposes.

When an OTP configuration is emulated, the configuration remains available until the POR_M / POR_FS of the
digital circuitry. The fail-safe configuration is lost in low power mode (LPOFF mode and standby mode) since the
fail-safe digital is OFF in these modes.

The main digital configuration is lost when VSUP is removed, which means Vgos < Vgos por- When an
OTP configuration is programmed, the device will start with the programmed OTP configuration by default.
A programmed part cannot be re-programmed, but can be emulated. To enter OTP mode, the voltage at the
DEBUG pin must be set to Vo1p prior to applying VSUP voltage.

During the power-up sequence, the main and the fail-safe state machines will stop prior to starting the
regulators, waiting for SPI communication to send an OTP configuration to the device. When the OTP
configuration is complete, the fail-safe state machine will start in Debug mode when the voltage at the DEBUG
pin is below Vnorm max (NXP recommends applying 0 V or ground).

[y \
Votp Votp

| | |
| | |
\ \ \
\ | | \
Voesue | ; ; ;
| VsSupP_UVH | \ \ | | \
\ \ ! ! \ \ !
Vsup ‘ | | ‘ | ‘
o | \ \ | VIH_WAKEx | \
\ \ \
VAWAKEX 1 ‘ 1 | | 1 } \
T ‘ T T
| ‘ | }FS_LP_RIiQ} (I | }
[ \ I \
L‘—'—' SPI OTP emulate or pgm l_‘—m—‘_'_| SPI OTP emulate or pgm
[ \ \ \ [ \ |
I \ | | Il \ \
—|REGX OFF [ PwrUP | ON  |PWRDWN| OFF [ PwrUP [ ON |
| | | |

| | [
aaa-045494

Figure 48. OTP mode time chart

Debug mode is intended for software debugging or first MCU programming during ECU assembly. To enter
Debug mode without first entering OTP mode, the voltage at the DEBUG pin must be set to Vpgg prior to
applying the VSUP voltage. During the power-up sequence, the fail-safe state machine will start in Debug mode
and reach the initialization phase.

In Debug mode, the watchdog window is infinite opened, the RSTB 8 s counter is disabled, FSOB is maintained
low and cannot be released. The Deep Fail Safe is deactivated. The Debug mode status is reported by the
DBG_MODE bit in FS_STATES register (latched information) or by VDBG_VOLT_S in M_STATUS (real time
information). To exit Debug mode, write to the EXIT_DBG_MODE bit in the FS_STATES register.
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| | | | |
lyon! | | | | |
DBG | } ‘ ‘ 1
VbeBUG | } } \ ‘ ‘ \
| >VSUP_UVH | 1 1 1 1
I i i i
Vsup ‘ | \ ‘ ‘ }
| |
| ‘ \ } > VIH_WAKEx |
\
VWAKEx 1 ! \ ‘ } }
1 1
| \ }FS_LP_REQ; ‘ | \
I v | I
Slall 1 1 SPI ; SPI
\ \ \
I | | | |
L i L L i
% OFF [ PWwrUP [ ON [Pwr DWN[ oFF | PWRUP ON |
| | | | | |

Figure 49. Debug mode time chart
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Table 126. Electrical characteristics

Ta =—40 °C to 125 °C, unless otherwise specified. VSUP_UVH <Vgyp<36YV, VPRE_PWM + VPRE_HDR < VSUF’_F’WR <36V,
unless otherwise specified. All voltages are referenced to ground.

Symbol Description Min ‘ Typ ‘ Max ‘ Unit

Electrical characteristics

VNORM Voltage to apply at DEBUG pin to exit OTP mode and to 0 — 1.8 \%
start in normal mode

Votp Voltage to apply at DEBUG pin to enter OTP mode 7.4 — 8.4 \%
(State machines stopped for OTP emulation/
programming)

Vpea Voltage to apply at DEBUG pin to enter debug mode 2.5 — 6 \%
(Automatic start in Debug mode with watchdog
disabled)

totp_DBG DEBUG pin filtering time to enter OTP mode or debug 4 6 8 us
mode

20.1 OTP mode flowchart

The diagram in Figure 50 explains the steps to enter OTP mode, emulate or program an OTP configuration,
start the fail-safe machine in Debug mode, exit Debug mode with the watchdog disabled, and release the safety

outputs.
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( 7.4V <Vpgauc < 84 V )

!

| VSUP > VSUP_UVH |

| VDDIO = 3.3 Vor5.0V for SPI |

| OTP emulation or programming |

| Debug pin = GND |

!

| Regulators Power up |

!

| RSTB release |

|

ABIST = OK
LBIST = OK

Write all INIT_FS registers
To configure Safety outputs
reaction

!

Open WD window in
FS_WDW_DURATION[15:12] =
0x0000

!

Close INIT FS with x1 good
Watchdog refresh

!

Decrease FLT_ERR_CNT to "0’
with sufficient WD_ERR_LIMIT
good WD refreshes

!

DBG_EXIT =="1'

!

Write command to
RELEASE_FSO0B_FS1B[15:0] To
release safety outputs

No Watchdog refresh required

Figure 50. OTP mode flowchart until safety outputs release

LBIST or ABIST Fail will
prevent safety outputs release.
Possibility to go to low power
modes or restart the device

External
event

SW action

Device
event

Information

aaa-045496

20.2 Debug mode flowchart

The diagram in Figure 51 explains the steps to enter Debug mode without first entering OTP mode, start the fail-
safe machine in Debug mode, exit Debug mode with the watchdog disabled, and release the safety outputs.

FS26_SDS All information provided in this document is subject to legal disclaimers.

© 2025 NXP B.V. All rights reserved.

Product short data sheet

Rev. 6.0 — 12 December 2025

Document feedback

132/156



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_FS26_SDS

NXP Semiconductors

FS26

Safety system basis chip with low power for ASIL D/ASIL B

No Watchdog refresh required

C

2.5V <Vpgpug <6V )

VSUP >VSUP_UVH |

!

Regulators Power up |

}

RSTB release |

!

ABIST = OK
LBIST = OK

LBIST or ABIST Fail will
prevent safety outputs release.
Possibility to go to low power
modes or restart the device

Write all INIT_FS registers
To configure Safety outputs

reaction

}

FS_WDW_DURATION[15:12] =

Open WD window in

0x0000

}

Close INIT FS with x1 good

Watchdog refresh

!

Decrease FLT_ERR_CNT to "0’
with sufficient WD_ERR_LIMIT

good WD refreshes

}

DBG_EXIT =="1"

!

RELEASE_FSO0B_FS1B[15:0] To

Write command to

release safety outputs

Figure 51. Debug mode flowchart until safety outputs release

External
event

SW action

Device
event

Information
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21 Application schematics

Refer to AN12995 for further information.

21.1 Front-end configuration

PMEGOS0V150EPD

PMEGO45V100EPD

Figure 52. Application schematic in front-end configuration for Fpgrg = 450 kHz
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Figure 53. Application schematic in back-end configuration for Fprg = 450 kHz

VSUP
2 PMEGO050V150EPD
DBST
veat} S OPTIONAL iwe T VPRE 1kt 2 A% vBsT
' T o 1 i .11 T o Tevsuseseno
L ceart CPI3 RIP CPI1 CPI2 CPI4 CIN1_BST CIN2_BST
RSENSE 47 pF 0.1 4F 1k 10pF 10 pF 0.1 pF 22F 22pF COUT1_BST cout2 BST
5.1k c zzuFI IzzuF
CSENSE GND GND BZX384-B30 GND GND GND L G;D G;D
ono m DIP GND o BST
1uF A VBST_G PMV3OUN2
Fs26 a0
RFILT VDI BATSENSE vbpio VBST_ISH
GLOBAL_WAKE1 ND i Sl SENS!
51kQ WF RSNS_BST
CINT_WAKET L CIN2_WAKET L DEBUG] ., VBST_ISH e
2 uF 1 uF T pf— VBST_ISL
NC VBST_G RBST_PG_PU
GND I} 38 A 10kQ
g WAKEZ L, safvBSTSL Independent boost - Back end
001WF T WAKET] VBST FB _ VBST
WAKE2 43
LOCAL_WAKE2 2 VBST PG cout PG
RFILT1 1 = {I GND
GLOBAL_GPIO1 1000 pF
STk VsuP vBsT CsuP CSUP_PWR2
CIN1_GPIO1 ciNz_aPio1 L e i
6022 F ] 0.010F T 47 yF
s s GPIOt VSUP_PWR s vBsT 0.1pF
4“1 It GND
cB0S CSUP_PWR1
= LOCAL_GPIO2 35 4“505 ——ieno
GPIO1 as global INPUT GND COUT GPIO2 | (p10) 4T uF 47 F
GPIO2 as local OUTPUT GND 6 800
0O0TVF  AmMux VPRE_BT BOOT_PRE
MCU_ADC 29 39
VPRE_SW LPRE
MCU_MISO +—MISOY o5 = 1 2 VPRE
COUT_AMUX RAMUX - MOS! 10 uH _L _L
GND MCU_MOS| +——H26 VMON_PRE COUT1_PRE COUT2_PRE COUT3_PRE
200 SCLK 24F 224F 01 pF
2200 pF MCU_CLK -—SCtKE 57 VPRE FB T ul u [
mcu_css +—CBl5g i CIN1_CORE 4
obi0 | VBDIO 33V or § V can come from any regulator __ VDDIO| . 34|COREIN __ VPRE fi-GND oND
I
CIN_VDDIO 104F
0.1 uF RPU_RSTB RPU_FCCU1 CIN2_CORE
GND = S1K 1k CBOOT_CORE 0.01 pF
INTB CORE_BT A
FCCU by pai MCU_INTB [ 24 33 =
FCCU12_FLT_POI MCU_RSTB RSTB 16 CORE_SW 0.047 pF GND 4 LCORE »
MCU_FCCU2 Focuzy g % 1O _L _L VeoRe
- [ Fccut CORE_FB COUT1_CORE L couT2_Core COUT3_CORE
MCU_FCCU1 17 22F T 22 uF T 01 pF
RPU_FS0B COUT_RSTB L L COUT_INTB RPD_FCCU2 CIN_TRK
voDIo — 1000 pF T~ T 4700 pF 2k0 7/ TRKIN _VPRE ;b ewo L
10kQ 1uF GND
[
Tewo 8 VREF VREF
RFILT2 FS0B TRK1
Fs08 13 4 VTRK1
51k
COUT2_FS0B COUT1_FS0B TRK2 VTRK2
22 uF I T FS1B 12
., [LDoIN VPRE
VMONCORE
LDO10UT
RPU_FS18 VCORE hd " VLDO1
VoDIO F———_—— RH
0k VMON_INPUT —+——+ VMONEXTY LDO20UT VLDO2
19 20 2 COUTI_TRK1
REILTS RL COUT1_VREF 22¢F COUT1_LDO2
FsiB GNDFS |GND |EP GNDSUB = gourt. court
51k T1_TRK2
COUT2_FS1B L court_rsis MFS2633AMDAOAD couTT =
0022UFI T 0.01uf N
GND
GND GND VMON_INPUT * RU(RL+RH) = 0.8 V' GND GND GND GND GND GND
COUT2_TRK1 COoUT2_LDO1 L
1000 pF PF T
COUT2_LDO2
100¢
GND GND GND GND
OPTIONAL OUTPUT CAPACITORS
aaa-047639

FS26_SDS

All information provided in this document is subject to legal disclaimers.

© 2025 NXP B.V. All rights reserved.

Product short data sheet

Rev. 6.0 — 12 December 2025

Document feedback
135/156


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_FS26_SDS

NXP Semiconductors

FS26

22 OTP configurations

Safety system basis chip with low power for ASIL D/ASIL B

Table 127. OTP configurations

FS26_SDS

Register bitfield Register description MFS2613AMDA2AD MFS2613AMDA3AD MFS2613AMDA4AD MFS2613AMDAGAD MFS2621AMDABAD MFS2613AMDDCAD
System VSUP_UVTH_OTP VSUP UV threshold 48V /43V 48V /43V 48V /43V 48V /43V 48V /43V 48V/43V
configuration WK1DFS_DIS_OTP Exit DFS on WAKE1 event DFS exit on WAKE1 DFS exit on WAKE1 DFS exit on WAKE1 DFS exit on WAKE1 DFS exit on WAKE1 DFS exit on WAKE1
event enabled event enabled event enabled event enabled event enabled event enabled
RETRY_DIS_OTP Auto-retry power-up from DFS Auto-retry enabled Auto-retry enabled Auto-retry enabled Auto-retry enabled Auto-retry enabled Auto-retry enabled
RETRY_MODE_OTP Auto-retry mode Infinite retry Infinite retry Limited retry Limited retry Infinite retry Limited retry
RETRY_MSK_OTP[3:0] Auto-retry timer limit 800 ms 800 ms 800 ms 800 ms 1600 ms 800 ms
CLK_FREQ_OTP[1:0] Clock frequency selection 18 MHz 18 MHz 18 MHz 18 MHz 18 MHz 18 MHz
BOS_IN_OTP[1:0] VBOS input selection Auto Transition Auto Transition Auto Transition Auto Transition Auto Transition Auto Transition
on VpRre_uvH on VpRre_uvH on Vpre_uvH on Vpre_uvH on Vpre_uvH on Vpre_uvH
Power-up TSLOT_OTP[1:0] Power-up slot time 250 ps 250 ps 250 ps 250 ps 1000 ps 250 ps
S SLOT_BYP_OTP[2:0] Power-up slot bypass Bypass disabled Bypass disabled Bypass disabled Bypass disabled Bypass disabled Bypass disabled
CORE_SLOT_OTP[2:0] VCORE power-up slot Slot 0 Slot 0 Slot 0 Slot 0 Slot 6 Slot 0
LDO1_SLOT_OTP[2:0] LDO1 power-up slot Slot 0 Slot 0 Slot 0 Slot 0 Slot 0 Slot 0
LDO2_SLOT_OTP[2:0] LDO2 power-up slot Slot 0 Slot 1 Slot 0 Slot 0 Slot 0 Slot 0
TRK1_SLOT_OTP[2:0] TRK1 power-up slot Slot 2 Slot 2 Slot 2 Slot 0 Slot 0 Slot 2
TRK2_SLOT_OTP[2:0] TRK2 power-up slot Slot 3 Slot 3 Slot 3 Slot 0 OFF Slot 3
VREF_SLOT_OTP[2:0] VREF power-up slot Slot 1 Slot 0 Slot 1 Slot 0 Slot 0 Slot 1
GPIO1_SLOT_OTP[2:0] GPIO1 power-up slot OFF Slot 4 OFF OFF Slot 1 OFF
GPIO2_SLOT_OTP[2:0] GPIO2 power-up slot OFF Slot 4 OFF OFF Slot 1 OFF
1/0 configuration GPIO1STAGE_OTP[1:0] GPIO configuration GPIO configured Push-pull driver GPIO configured GPIO configured Low-side Driver GPIO configured
as an input as an input as an input as an input

GPIO1_MODE_OTP

GPIO low-side polarity

GPIO LS active high

GPIO LS active high

GPIO LS active high

GPIO LS active high

GPIO LS active high

GPIO LS active high

GPIO1PU_OTP GPIO1 pull-up Pull-up disabled Pull-up disabled Pull-up disabled Pull-up disabled Pull-up disabled Pull-up disabled
GPIO1PD_OTP GPIO1 pull-down Pull-down enabled Pull-down disabled Pull-down disabled Pull-down enabled Pull-down enabled Pull-down disabled
GPIO1TH_OTP GPIO1 detection threshold Low-voltage threshold Low-voltage threshold Low-voltage threshold Low-voltage threshold High-voltage threshold Low-voltage threshold
GPIO1TSD_PD_OTP GPIO1 TSD pull-down Pull-down Pull-down Pull-down Pull-down Pull-down Pull-down
enabled in TSD enabled in TSD enabled in TSD enabled in TSD enabled in TSD enabled in TSD
GPIO2STAGE_OTP[1:0] GPIO configuration Low-side driver Push-pull driver GPIO configured GPIO configured Low-side driver GPIO configured
as an input as an input as an input

GPIO2_MODE_OTP

GPIO low-side polarity

GPIO LS active high

GPIO LS active high

GPIO LS active high

GPIO LS active high

GPIO LS active high

GPIO LS active high

GPIO2_VCORE_PGOOD_OTP

GPIO2 VCORE PGOOD

GPIO is not driven
by VCORE PGOOD

GPIO is not driven
by VCORE PGOOD

GPIO is not driven
by VCORE PGOOD

GPIO is not driven
by VCORE PGOOD

GPIO is not driven
by VCORE PGOOD

GPIO is not driven
by VCORE PGOOD

GPIO2PU_OTP

GPI0O2 pull-up

Pull-up disabled

Pull-up disabled

Pull-up disabled

Pull-up disabled

Pull-up disabled

Pull-up disabled

GPIO2PD_OTP

GPI02 pull-down

Pull-down disabled

Pull-down disabled

Pull-down disabled

Pull-down enabled

Pull-down enabled

Pull-down disabled

GPIO2TH_OTP

GPI02 detection threshold

Low-voltage threshold

Low-voltage threshold

Low-voltage threshold

Low-voltage threshold

High-voltage threshold

Low-voltage threshold

WK1TH_OTP

WAKE1 detection threshold

High-voltage threshold

Low-voltage threshold

High-voltage threshold

Low-voltage threshold

High-voltage threshold

High-voltage threshold

WK2TH_OTP

WAKE2 detection threshold

High-voltage threshold

High-voltage threshold

High-voltage threshold

Low-voltage threshold

High-voltage threshold

High-voltage threshold
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Table 127. OTP configurations...continued

Safety system basis chip with low power for ASIL D/ASIL B

WK1PD_OTP WAKE1 pull-down Pull-down enabled Pull-down enabled Pull-down enabled Pull-down enabled Pull-down enabled Pull-down enabled
WK2PD_OTP WAKE2 pull-down Pull-down enabled Pull-down enabled Pull-down enabled Pull-down enabled Pull-down enabled Pull-down enabled
WK1PD_SEL_OTP WAKE1 pull-down selection 200 kQ 200 kQ 200 kQ 10 kQ 200 kQ 200 kQ
WK2PD_SEL_OTP WAKE2 pull-down selection 200 kQ 200 kQ 200 kQ 200 kQ 200 kQ 200 kQ
VPRE VPRE_OTP[5:0] VPRE in normal mode 6.00 V 540V 6.00 V 6.00 V 6.00 V 6.00 V
configuration VPRE_LP_OTP[5:0] VPRE in standby mode 535V 535V 535V 535V 535V 535V
VPRE_LP_DVS_OTP[1:0] DVS ramp rate 22 mV/us 22 mVl/ps 22 mVlips 22 mVl/ps 22 mVl/ps 22 mV/ps
VPRE_OC_OTP[2:0] VPRE overcurrent flag 22A 1.54 A 22A 1.54 A 22A 22A
VPRE_OC_DGLT_OTP[1:0] Overcurrent deglitch 2000 ps 250 ps 2000 ps 250 ps 2000 ps 2000 ps
VPRE_SS_OTP[1:0] Soft-start ramp 2150 ps 538 s 2150 ps 269 ps 2150 ps 2150 ps
VPRE_PDWN_DLY_OTP[1:0] VPRE power-down delay 100 ps 100 ps 100 ps 100 ps 100 ps 100 ps
VPRE_BOS_OTP[5:0] VPRE transition voltage 535V 535V 535V 535V 535V 535V
VPRE_PH_OTP[1:0] VPRE phase delay No delay No delay No delay No delay No delay No delay
VPRE_SR_OTP VPRE SW slew rate Fast mode Fast mode Slow mode Fast mode Fast mode Slow mode
VPRE_GM_OTPJ[1:0] Transconductance amp 15 uS 15 uS 15 uS 15 uS 15 uS 15 uS
VPRE_CCOMP_OTPJ[1:0] Comp capacitance 12.0 pF 23.0 pF 12.0 pF 12.0 pF 12.0 pF 12.0 pF
VPRE_RCOMP_OTPJ[2:0] Comp resistance 1300 kQ 1137 kQ 1300 kQ 1300 kQ 1300 kQ 1300 kQ
VPRE_SC_OTPI[5:0] Slope compensation 266 mV/us 266 mV/us 266 mV/ps 266 mV/ps 266 mV/ps 266 mV/ps
VPRE_PFM_TON_OTP[1:0] HS minimum ON in PFM mode 1125 ns 1125 ns 1125 ns 1125 ns 1125 ns 1125 ns
VPRE_PFM_TOFF_OTP[1:0] HS minimum OFF in PFM mode 720 ns 720 ns 720 ns 720 ns 720 ns 720 ns
VPRE_CLK_OTP VPRE clock selection FSW/40 FSW/40 FSW/40 FSW/40 FSW/40 FSW/40
VPRETDFS_OTP TSD behavior Go to DFS VPRE disabled only Go to DFS VPRE disabled only Go to DFS Go to DFS
VPRETSD_PD_OTP TSD pull-down Pull-down Pull-down Pull-down Pull-down Pull-down Pull-down
enabled in TSD enabled in TSD enabled in TSD enabled in TSD enabled in TSD enabled in TSD
VBST VBST_OTP[4:0] VBST voltage 8.00V 7.00V 8.00V 8.00V 8.00V 8.00V
configuration VBST_CFG_OTP VBST configuration Front-end boost Front-end boost Front-end boost Front-end boost Front-end boost Front-end boost
VBST_OV_OTP VBST_FB overvoltage monitor mode Auto-enable mode Auto-enable mode Auto-enable mode Auto-enable mode Auto-enable mode Auto-enable mode
VBST_PH_OTP[1:0] Phase delay 1 Clock Cycle 1 Clock Cycle 1 Clock Cycle 1 Clock Cycle 1 Clock Cycle 1 Clock Cycle
VBSTLS_SR_OTP Low-side slew rate PU=15Q/PD=1.0Q |PU=15Q/PD=10Q |[PU=15Q/PD=10Q | PU=2Q/PD=17Q |PU=15Q/PD=10Q |[PU=15Q/PD=1.0Q
VBST_TON_MIN_OTPJ[1:0] Minimum ON time 200 ns 200 ns 200 ns 200 ns 200 ns 200 ns
VBST_SS_OTP[1:0] VBST soft-start 425 ps 850 ps 425 ps 425 ps 425 ps 425 ps
VBST_MAX_DC_OTP[1:0] Max duty cycle 87.50 % 87.50 % 87.50 % 87.50 % 87.50 % 87.50 %
VBST_CCOMP_OTPJ[1:0] Comp capacitance 200 pF 200 pF 200 pF 200 pF 200 pF 200 pF
VBST_GMCOMP_OTPJ[1:0] Comp transconductance 3.9u8 5.1uS 3.9uS 3.9uS 3.9u8 39S
VBST_RCOMP_OTPJ[1:0] Comp resistance 740 kQ 500 kQ 500 kQ 740 kQ 740 kQ 500 kQ
VBST_ILIM_OTP[1:0] Current limit 180 mV/RSNS 120 mV/RSNS 150 mV/RSNS 120 mV/RSNS 180 mV/RSNS 150 mV/RSNS
VBST_SC_OTPI[5:0] Slope compensation 155 mV/ps 127 mV/us 169 mV/us 155 mV/us 155 mV/us 169 mV/ps
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Table 127. OTP configurations...continued

Safety system basis chip with low power for ASIL D/ASIL B

VCORE VCORE_OTP[7:0] VCORE voltage 150V 1.50V 1.50V 1.50V 125V 150V
configuration CORE_CTRL_OTP Control type Valley mode control Valley mode control Valley mode control Valley mode control Valley mode control Valley mode control
- VCORE operating mode CCM only CCM only CCM only CCM only CCM only CCM only
CORE_SS_OTP[1:0] Soft-start 5 mV/us 10 mV/ps 10 mV/ps 5 mV/ps 5 mVips 20 mV/ps
CORE_ILIM_OTP[1:0] VCORE current limit 27A 27A 1.7A 1.7A 27A 1.7A
CORE_PH_OTP[1:0] Phase delay 2 Clock Cycles 3 Clock Cycles 2 Clock Cycles 2 Clock Cycles 2 Clock Cycles 2 Clock Cycles
COREHS_SR_OTPI[1:0] High-side slew rate Rise = 4.5 Vins Rise = 4.0 Vins Rise = 4.5 Vins Rise =4.5 V/ns Rise = 4.5 V/ns Rise = 4.5 V/ns
Fall=1.2 VIns Fall = 0.6 V/ns Fall=1.2 Vins Fall=1.2 Vins Fall=1.2 Vins Fall=1.2 VIns
CORE_GM_OTP[1:0] Transconductance amp 53 uS 53 pS 26 uS 26 uS 53 uS 26 uS
CORE_CCOMP_OTPJ[1:0] Comp capacitance 50 pF 50 pF 50 pF 50 pF 50 pF 50 pF
CORE_RCOMP_OTPJ[1:0] Comp resistance 200 kQ 150 kQ 200 kQ 200 kQ 150 kQ 200 kQ
CORE_LSEL_OTPJ[1:0] VCORE inductor 1pH 1pH 1 uH 1pH 1pH 1pH
CORETDFS_OTP TSD behavior Go to DFS Go to DFS Go to DFS Go to DFS Go to DFS Go to DFS
CORETSD_PD_OTP TSD pull-down Pull-down Pull-down Pull-down Pull-down Pull-down Pull-down
enabled in TSD enabled in TSD enabled in TSD enabled in TSD enabled in TSD enabled in TSD
LDO1 VLDO1_OTP LDO1 voltage in normal mode 50V 33V 50V 50V 50V 5.0V
configuration VLDO1_LP_OTP LDO1 voltage in standby mode 50V 33V 50V 50V 50V 5.0V
LDO1_LP_EN_OTP LDO1 in standby mode LDO1 enabled LDO1 disabled LDO1 enabled LDO1 enabled LDO1 enabled LDO1 enabled
LDO1TDFS_OTP TSD behavior LDO1 disabled only LDO1 disabled only LDO1 disabled only LDO1 disabled only LDO1 disabled only LDO1 disabled only
LDO1TSD_PD_OTP TSD pull-down Pull-down Pull-down Pull-down Pull-down Pull-down Pull-down
enabled in TSD enabled in TSD enabled in TSD enabled in TSD enabled in TSD enabled in TSD
LDO2 VLDO2_OTP LDO2 voltage in normal mode 33V 50V 3.3V 33V 33V 33V
configuration VLDO2_LP_OTP LDO2 voltage in standby mode 33V 50V 3.3V 33V 33V 33V
LDO2_LP_EN_OTP LDO2 in standby mode LDO2 enabled LDO2 enabled LDO2 enabled LDO2 enabled LDO2 enabled LDO2 enabled
LDO2TDFS_OTP TSD behavior LDO2 disabled only LDO2 disabled only LDO2 disabled only LDO2 disabled only LDO2 disabled only LDO2 disabled only
LDO2TSD_PD_OTP TSD pull-down Pull-down Pull-down Pull-down Pull-down Pull-down Pull-down
enabled in TSD enabled in TSD enabled in TSD enabled in TSD enabled in TSD enabled in TSD
TRK1 TRK1_SEL_OTP[1:0] TRK1 input selection VREF LDO2 Internal LDO_REF VREF VREF Internal LDO_REF
configuration TRK1TDFS_OTP TSD behavior TRK1 disabled only TRK1 disabled only TRK1 disabled only TRK1 disabled only TRK1 disabled only TRK1 disabled only
TRK1TSD_PD_OTP TSD pull-down Pull-down Pull-down Pull-down Pull-down Pull-down Pull-down
enabled in TSD enabled in TSD enabled in TSD enabled in TSD enabled in TSD enabled in TSD
TRK2 TRK2_SEL_OTP[1:0] TRK2 input selection LDO2 LDO2 Internal LDO_REF LDO2 VREF Internal LDO_REF
configuration TRK2TDFS_OTP TSD behavior TRK2 disabled only TRK2 disabled only TRK2 disabled only TRK2 disabled only TRK2 disabled only TRK2 disabled only
TRK2TSD_PD_OTP TSD pull-down Pull-down Pull-down Pull-down Pull-down Pull-down Pull-down
enabled in TSD enabled in TSD enabled in TSD enabled in TSD enabled in TSD enabled in TSD
VREF VREF_OTP VREF voltage 50V 33V 50V 50V 33V 33V
configuration VLDO_REF_OTP[1:0] Internal LDO reference 12V 33V 50V 33V 1.2V 33V
VMON_PRE VPRE_V_OTP[5:0] VMON_PRE monitoring voltage 6.00 V 540V 6.00 V 6.00 V 6.00 V 6.00 V
configuration VMON_PRE_OVTH_OTPI[3:0] VMON_PRE overvoltage threshold 110.5 % 110.5 % 110 % 110 % 110 % 110 %
VMON_PRE_UVTH_OTP[3:0] VMON_PRE undervoltage threshold 90 % 94 % 90 % 90 % 90 % 90 %
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. OTP configurations...continued

Safety system basis chip with low power for ASIL D/ASIL B

VMON_PRE_OVDGLT_OTP VMON_PRE overvoltage deglitch 45 us 45 us 45 us 45 ps 45 ps 45 ps
VMON_PRE_UVDGLT_OTP[1:0] VMON_PRE undervoltage deglitch 40 ps 40 ps 40 ps 25 s 40 ps 40 ps
VMON_CORE VCORE_V_OTPJ[7:0] VMON_CORE monitoring voltage 150V 1.50V 1.50V 1.50V 125V 150V
configuration VMON_CORE_OVTH_OTPI[3:0] VMON_CORE overvoltage threshold 104.5 % 108.00 % 106 % 106 % 106 % 106 %
VMON_CORE_UVTH_OTP[3:0] VMON_CORE undervoltage threshold 95.5 % 95.5 % 94.00 % 94.00 % 94.00% 94.00 %
VMON_CORE_OVDGLT_OTP VMON_CORE overvoltage deglitch 45 us 45 us 45 us 45 ps 45 ps 45 ps
VMON_CORE_UVDGLT_OTP[1:0] VMON_CORE undervoltage deglitch 40 ps 40 ps 40 ps 25 s 40 ps 40 ps
VMON_LDO1 LDO1_V_OTP VMON_LDO1 monitoring voltage 50V 33V 50V 50V 50V 5.0V
configuration VMON_LDO1_OVTH_OTP[3:0] VMON_LDO1 overvoltage threshold 106.00 % 108.00 % 107.50 % 107.50 % 106.00 % 107.50 %
VMON_LDO1_UVTH_OTPI[3:0] VMON_LDO1 undervoltage threshold 94.00 % 91.00 % 92.50 % 93.00 % 94.00 % 92.50 %
VMON_LDO1_UVDTH_OTP VMON_LDO1 Degraded UV Monitoring Normal UV Normal UV Normal UV Normal UV Normal UV Normal UV
VMON_LDO1_OVDGLT_OTP VMON_LDO1 overvoltage deglitch 45 us 45 us 45 us 45 ps 45 ps 45 ps
VMON_LDO1_UVDGLT_OTP[1:0] VMON_LDO1 undervoltage deglitch 40 ps 40 ps 40 ps 25 s 40 ps 40 ps
LDO1_PLIFT_DIS_OTP LDO1 pin lift detection LDO1 pin lift LDO1 pin lift LDO1 pin lift LDO1 pin lift LDO1 pin lift LDO1 pin lift
detection enabled detection enabled detection enabled detection enabled detection enabled detection enabled
VMON_LDO2 LDO2_V_OTP VMON_LDO2 monitoring voltage 33V 50V 3.3V 33V 33V 33V
configuration VMON_LDO2_OVTH_OTP[3:0] VMON_LDO2 overvoltage threshold 106.00 % 104.5 % 106.00 % 106.00 % 106.00 % 106.00 %
VMON_LDO2_UVTH_OTPI[3:0] VMON_LDO2 undervoltage threshold 94.00 % 95.5 % 94.00 % 94.00 % 94.00 % 94.00 %
VMON_LDO2_UVDTH_OTP VMON_LDO2 Degraded UV Monitoring Normal UV Normal UV Normal UV Normal UV Normal UV Normal UV
VMON_LDO2_OVDGLT_OTP VMON_LDO2 overvoltage deglitch 45 us 45 us 45 ps 45 ps 45 ps 45 ps
VMON_LDO2_UVDGLT_OTP[1:0] VMON_LDO?2 undervoltage deglitch 40 ps 40 ps 40 ps 25 s 40 ps 40 ps
LDO2_PLIFT_DIS_OTP LDO2 pin lift detection LDO2 pin lift LDO2 pin lift LDO2 pin lift LDO2 pin lift LDO2 pin lift LDO2 pin lift
detection enabled detection enabled detection enabled detection enabled detection enabled detection enabled
VMON_TRK1 TRK1_V_OTP[1:0] VMON_TRK1 monitoring voltage 50V 50V 50V 50V 33V 33V
configuration VMON_TRK1_OVTH_OTPI[3:0] VMON_TRKT1 overvoltage threshold 104.5 % 108.00 % 106 % 107.50 % 106.00 % 106 %
VMON_TRK1_UVTH_OTP[3:0] VMON_TRK1 undervoltage threshold 95.5 % 92.00 % 94 % 93.00 % 94 % 94 %
VMON_TRK1_OVDGLT_OTP VMON_TRKT1 overvoltage deglitch 45 us 45 us 45 us 45 ps 45 ps 45 ps
VMON_TRK1_UVDGLT_OTP[1:0] VMON_TRK1 undervoltage deglitch 40 ps 40 ps 40 ps 25 s 40 ps 40 ps
VMON_TRK2 TRK2_V_OTP[1:0] VMON_TRK2 monitoring voltage 33V 50V 50V 33V 33V 33V
configuration VMON_TRK2_OVTH_OTPI[3:0] VMON_TRK2 overvoltage threshold 104.5 % 108.00 % 106 % 106 % 104.50 % 106 %
VMON_TRK2_UVTH_OTP[3:0] VMON_TRK2 undervoltage threshold 95.5 % 92.00 % 94.00 % 94.00 % 95.50 % 94.00 %
VMON_TRK2_OVDGLT_OTP VMON_TRK2 overvoltage deglitch 45 us 45 us 45 us 45 ps 45 ps 45 ps
VMON_TRK2_UVDGLT_OTPJ[1:0] VMON_TRK2 undervoltage deglitch 40 ps 40 ps 40 ps 25 s 40 ps 40 ps
VMON_REF VREF_V_OTP VMON_VREF monitoring voltage 50V 33V 50V 50V 33V 33V
configuration VMON_VREF_OVTH_OTP[3:0] VMON_VREF overvoltage threshold 104.50 % 105.00 % 104.50 % 105.00 % 105.00 % 104.50 %
VMON_VREF_UVTH_OTP[3:0] VMON_VREF undervoltage threshold 95.50 % 95.00 % 95.50 % 95.00 % 95.00 % 95.50 %
VMON_VREF_OVDGLT_OTP VMON_REF overvoltage deglitch 45 us 45 us 45 us 45 ps 45 ps 45 ps
VMON_VREF_UVDGLT_OTP[1:0] VMON_REF undervoltage deglitch 40 ps 40 ps 40 ps 25 s 40 ps 40 ps
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Safety system basis chip with low power for ASIL D/ASIL B

VREF_PLIFT_DIS_OTP

VREF pin lift detection

VREF pin lift
detection enabled

VREF pin lift
detection enabled

VREF pin lift
detection enabled

VREF pin lift
detection enabled

VREF pin lift
detection enabled

VREF pin lift
detection enabled

VMON_EXT VMON_EXT_OVTH_OTP[3:0] VMON_EXT overvoltage threshold 104.50 % 110.00 % 110.00 % 105.00 % 105.00 % 110.00 %
configuration VMON_EXT_UVTH_OTP[3:0] VMON_EXT undervoltage threshold 95.50 % 95.00 % 90 % 95.00 % 95.00 % 90 %
VMON_EXT_OVDGLT_OTP VMON_EXT overvoltage deglitch 45 us 45 us 45 us 45 ps 45 ps 45 ps
VMON_EXT_UVDGLT_OTP[1:0] VMON_EXT undervoltage deglitch 40 ps 40 ps 40 ps 25 s 40 ps 40 ps
ABIST1 ABIST1_VPRE_EN_OTP ABIST1 on VMON_PRE ABIST1 enabled ABIST1 enabled ABIST1 enabled ABIST1 enabled ABIST1 enabled ABIST1 enabled
configuration

ABIST1_VCORE_EN_OTP

ABIST1 on VMON_CORE

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1_LDO1_EN_OTP

ABIST1 on VMON_LDO1

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1_LDO2_EN_OTP

ABIST1 on VMON_LDO2

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1_TRK1_EN_OTP

ABIST1 on VMON_TRK1

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1_TRK2_EN_OTP

ABIST1 on VMON_TRK2

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 disabled

ABIST1 enabled

ABIST1_VREF_EN_OTP

ABIST1 on VMON_REF

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1_EXT_EN_OTP

ABIST1 on VMON_EXT

ABIST1 disabled

ABIST1 enabled

ABIST1 enabled

ABIST1 enabled

ABIST1 disabled

ABIST1 enabled

System safety

FAULT_DFS_EN_OTP

DFS entry mode

Go to DFS when FLT_

Go to DFS when FLT_

Go to DFS when FLT_

Go to DFS when FLT_

Go to DFS when FLT_

Go to DFS when FLT_

configuration ERR_CNT = max ERR_CNT = max ERR_CNT = max ERR_CNT = max ERR_CNT = max ERR_CNT = max

FS1B_FSOB_EN_OTP FS1B assertion mode Delayed assertion Delayed Delayed Delayed Delayed assertion Delayed
disabled assertion enabled assertion enabled assertion enabled disabled assertion enabled

PRE_RSTB_DLY_EN_OTP RSTB delay from FSOB Ops 100 ps Ops 100 ps Ops O ps
DIS8S_DIS_OTP RSTB low detection timer Timer disabled 8 second timer enabled | 8 second timer enabled | 8 second timer enabled | 8 second timer enabled | 8 second timer enabled
WD_DIS_OTP Watchdog timer Watchdog timer enabled | Watchdog timer enabled | Watchdog timer enabled | Watchdog timer enabled | Watchdog timer enabled | Watchdog timer enabled
LBIST_STDBY_OTPI[7:0] Bypass LBIST from standby mode Always perform LBIST Always perform LBIST Always perform LBIST | Always perform LBIST Always perform LBIST Always perform LBIST
MDFS_DIS_OTP Main DFS availability Deep Fail Safe available | Deep Fail Safe available | Deep Fail Safe available | Deep Fail Safe available | Deep Fail Safe available | Deep Fail Safe available
DFS_DIS_OTP Deep Fail Safe state availability Deep Fail Safe available | Deep Fail Safe available | Deep Fail Safe available | Deep Fail Safe available | Deep Fail Safe available | Deep Fail Safe available

OTP ID PROG_IDH_OTP[7:0] Program ID high A A A A A D
PROG_IDL_OTPJ[7:0] Program ID low 2 3 4 6 B C

FS versioning bits

VMON_EXT_DIS_VOTP

External monitor

VMON disabled

VMON enabled

VMON enabled

VMON enabled

VMON enabled

VMON enabled

FCCU_DIS_VOTP

FCCU function

FCCU available

FCCU available

FCCU available

FCCU available

FCCU available

FCCU available

ERRMON_DIS_VOTP

ERRMON function

ERRMON not available

ERRMON available

ERRMON not available

ERRMON available

ERRMON not available

ERRMON not available
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23 Packaging

Safety system basis chip with low power for ASIL D/ASIL B

23.1 Package mechanical dimensions

Package dimensions are provided in package drawings. To find the most current package outline drawing, go to
http://www.nxp.com and perform a keyword search for the drawing’s document number.

Table 128. Package mechanical dimensions

Package Suffix Package outline drawing number

7.0 x 7.0, 48—Pin LQFP exposed pad, | AE 98ASA00945D

with 0.5 mm pitch, and a 4.5 x 4.5

exposed pad
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Safety system basis chip with low power for ASIL D/ASIL B

23.2 Package outline
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NOTES:
1. DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994.

APIN 1 FEATURE SHAPE, SIZE AND LOCATION MAY VARY.

4. DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.

@DIMENSION TO BE DETERMINED AT SEATING PLANE C.

TH\S DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED THE UPPER LIMIT
BY MORE THAN 0.08MM AT MAXIMUM MATERIAL CONDITION. DAMBAR CANNOT BE
LOCATED ON THE LOWER RADIUS OR THE FOOT. MINIMUM SPACE BETWEEN
FROTRUSION AND ADJACENT LEAD SHALL NOT BE LESS THAN 0.07MM.

ATH\S DIMENSION DOES NOT INCLUDE MOLD PROTRUSION. ALLOWABLE PROTRUSION
IS 0.25MM PER SIDE. THIS DIMENSION IS MAXIMUM PLASTIC BODY SIZE DIMENSION
INCLUDING MOLD MISMATCH.

EXACT SHAPE OF EACH CORNER IS OPTIONAL.

HATCHED AREA REPRESENTS POSSIBLE MOLD FLASH ON EXPOSED PAD.

& KEEP QUT ZONE REPRESENTS AREA ON PCB THAT MUST NOT HAVE ANY EXPOSED METAL
{TRACE/VIA) FOR PCB ROUTING DUE TO THE PQOSSIBILITY OF SHORTING TO TIE
BAR/EXPOSED PAD.
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Figure 56. Package outline notes (SOT1571-6)
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Figure 57. PCB design guidelines - solder mask opening pattern (SOT1571-6)
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Figure 58. PCB design guidelines - I/O pads and solderable area (SOT1571-6)
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Figure 59. PCB design guidelines - solder paste stencil (SOT1571-6)
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sbcs/safety-sbcs/safety-system-basis-chip-sbc-with-low-power-
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FS26 Product Overview
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Table 130. Revision history
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FS26_SDSv. 6.0 12 Dec. 2025 ¢ Product data sheet
» Changed document ID from FS26_PB to FS26_SDS
¢ Global: transformed this document into a subset of the full data
sheet that contains most of the data sheet information.
¢ Revised Section 1 to mention that this is a subset of the full data
sheet and access to the full data sheet requires an NDA
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Legal information

Data sheet status

[1112]

Document status Product status Definition

Objective [short] data sheet Development This document contains data from the objective specification for product
development.

Preliminary [short] data sheet Qualification This document contains data from the preliminary specification.

Product [short] data sheet Production This document contains the product specification.

[1]1  Please consult the most recently issued document before initiating or completing a design.

[2] The term 'short data sheet' is explained in section "Definitions".

[3] The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple
devices. The latest product status information is available on the Internet at URL https://www.nxp.com.

Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is
intended for quick reference only and should not be relied upon to contain
detailed and full information. For detailed and full information see the
relevant full data sheet, which is available on request via the local NXP
Semiconductors sales office. In case of any inconsistency or conflict with the
short data sheet, the full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
NXP Semiconductors and its customer, unless NXP Semiconductors and
customer have explicitly agreed otherwise in writing. In no event however,
shall an agreement be valid in which the NXP Semiconductors product

is deemed to offer functions and qualities beyond those described in the
Product data sheet.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

FS26_SDS

All information provided in this document is subject to legal disclaimers.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those

given in the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted
or construed as an offer to sell products that is open for acceptance or

the grant, conveyance or implication of any license under any copyrights,
patents or other industrial or intellectual property rights.

Quick reference data — The Quick reference data is an extract of the
product data given in the Limiting values and Characteristics sections of this
document, and as such is not complete, exhaustive or legally binding.

Export control — This document as well as the item(s) described herein

may be subject to export control regulations. Export might require a prior
authorization from competent authorities.
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HTML publications — An HTML version, if available, of this document is
provided as a courtesy. Definitive information is contained in the applicable
document in PDF format. If there is a discrepancy between the HTML
document and the PDF document, the PDF document has priority.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

FS26_SDS

All information provided in this document is subject to legal disclaimers.

Suitability for use in automotive applications (functional safety) —
This NXP product has been qualified for use in automotive applications.

It has been developed in accordance with ISO 26262, and has been

ASIL classified accordingly. If this product is used by customer in the
development of, or for incorporation into, products or services (a) used in
safety critical applications or (b) in which failure could lead to death, personal
injury, or severe physical or environmental damage (such products and
services hereinafter referred to as “Critical Applications”), then customer
makes the ultimate design decisions regarding its products and is solely
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