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Figure 1. KITFS26SKTEVM

Important Notice

NXP provides the enclosed product(s) under the following conditions:

This evaluation kit is intended for use of ENGINEERING DEVELOPMENT OR EVALUATION PURPOSES ONLY. It is provided as a
sample IC pre-soldered to a printed circuit board to make it easier to access inputs, outputs, and supply terminals. This evaluation board
may be used with any development system or other source of I/O signals by simply connecting it to the host MCU or computer board via
off-the-shelf cables. This evaluation board is not a Reference Design and is not intended to represent a final design recommendation for
any particular application. Final device in an application will be heavily dependent on proper printed circuit board layout and heat sinking
design as well as attention to supply filtering, transient suppression, and 1/O signal quality.

The goods provided may not be complete in terms of required design, marketing, and or manufacturing related protective considerations,
including product safety measures typically found in the end product incorporating the goods. Due to the open construction of the product,
it is the user's responsibility to take any and all appropriate precautions with regard to electrostatic discharge. In order to minimize risks
associated with the customers applications, adequate design and operating safeguards must be provided by the customer to minimize
inherent or procedural hazards. For any safety concerns, contact NXP sales and technical support services.

Should this evaluation kit not meet the specifications indicated in the kit, it may be returned within 30 days from the date of delivery and will
be replaced by a new kit.

NXP reserves the right to make changes without further notice to any products herein. NXP makes no warranty, representation or
guarantee regarding the suitability of its products for any particular purpose, nor does NXP assume any liability arising out of the
application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation consequential or
incidental damages. Typical parameters can and do vary in different applications and actual performance may vary over time. All operating
parameters, including Typical, must be validated for each customer application by customer’s technical experts.

NXP does not convey any license under its patent rights nor the rights of others. NXP products are not designed, intended, or authorized
for use as components in systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for
any other application in which the failure of the NXP product could create a situation where personal injury or death may occur.

Should the Buyer purchase or use NXP products for any such unintended or unauthorized application, the Buyer shall indemnify and hold
NXP and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and
reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or
unauthorized use, even if such claim alleges NXP was negligent regarding the design or manufacture of the part.
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KITFS26SKTEVM evaluation board

1 Introduction

This document is the user guide for the KITFS26SKTEVM programming board.

This document is intended for the engineers involved in the evaluation, design,
implementation, and validation of FS26 Fail-safe system basis chip with multiple SMPS
and LDO.

The scope of this document is to provide the user with information to evaluate the
FS26 Fail-safe system basis chip with multiple SMPS and LDO. This document covers
connecting the hardware, installing the software and tools, configuring the environment
and using the kit.

The board contains a socket for LQFP48 package in order to allow functional testing and
programming of different samples.

2 Finding kit resources and information on the NXP web site

21

NXP Semiconductors provides online resources for this evaluation board and its
supported device(s) on http://www.nxp.com.

The information page for KITFS26SKTEVM evaluation board is at http://
www.nxp.com/KITFS26SKTEVM. The information page provides overview information,
documentation, software and tools, parametrics, ordering information and a Getting
Started tab. The Getting Started tab provides quick-reference information applicable
to using the KITFS26SKTEVM evaluation board, including the downloadable assets
referenced in this document.

Collaborate in the NXP community

The NXP community is for sharing ideas and tips, ask and answer technical questions,
and receive input on just about any embedded design topic.

The NXP community is at http://community.nxp.com.

3 Getting ready

UM11504

31

3.2

Working with the KITFS26SKTEVM requires the kit contents, additional hardware and a
Windows PC workstation with installed software.

Kit contents

* Assembled and tested evaluation board and preprogrammed FRDM-KL25Z
microcontroller board in an anti-static bag

3.0 ft USB-STD A to USB-B-mini cable

* Two connectors, terminal block plug, 2 pos., str. 3.81 mm

* Three connectors, terminal block plug, 3 pos., str. 3.81 mm
e Jumpers mounted on board

¢ Quick start guide

Additional hardware

In addition to the kit contents, the following hardware is necessary or beneficial when
working with this Kit.
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3.3

3.4

KITFS26SKTEVM evaluation board

* Power supply with a range of 8.0 V to 40 V and a current limit set initially to 1.0 A

Windows PC workstation

This evaluation board requires a Windows PC workstation. Meeting these minimum
specifications should produce great results when working with this evaluation board.

* USB-enabled computer with Windows 7 or Windows 10

Software

Installing software is necessary to work with this evaluation board.

* NXP GUI installation package

4 Getting to know the hardware

UM11504
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4.2

Kit overview

The KITFS26SKTEVM provides flexibility to play with all the features of the device and
make measurements on the main part of the application. The KL25Z Freedom connected
to the board, combined with the FS26 NXP GUI software allows to fully configure and
control FS26 SBC. The LQFP48 Socket on board allows to test or to program different
samples.

An FS26 SBC sample must be inserted in the socket to enable OTP programming,
emulation or evaluation. The performance on this board is limited and KITFS26SKTEVM
must be used for further evaluation.

KITFS26SKTEVM features

* VBAT power supply connectors (Jack and Phoenix)
¢ LQFP48 burn in open top Socket
* VPRE output 3.2V t06.35V

¢ VBOOST in Independent mode or in Front end topology to support battery cranking
profiles

¢ VCORE output 0.8 Vt0o 3.3V

¢ LDO1 and LDO2, from 3.3V or 5.0 V, up to 400 mA

* VTRK1 and VTRK2, from 3.3 V or 5.0 V, up to 125 mA

* VREF 1% accuracy regulator for external ADC reference
¢ FSOB, FS1b external safety pins

* USB to SPI protocol for easy connection to software GUI.
* LEDs that indicate signal or regulator status

¢ Manual or Automated OTP fuse programming.

¢ Advance system monitoring via AMUX or external ADC.
* Analog variable resistor to test external VMON

Kit featured components

Figure 2 identifies the location of some of the main KIT features.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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SCH-46813-REV C .4

aaa-040960

VBAT Phoenix connector

VBAT 3 position switch

VBAT Jack connector

VDDIO Selection

Regulators Outputs

WAKE1 and WAKE?2 inputs switches
LQFP48 socket

KL25Z Freedom headers (Bottom)

9. VDEBUG pin source selection (switch or MCU)
10. VDEBUG pin voltage level switches

11. VDDIO USB voltage level selection

12. VMONEXT variable resistor

13. Signal connector

14. Program connector

15. Regulators output LED indicators

16. Program Burning voltage LED indicator
17. Safety outputs LED indicators

NN~

Figure 2. Evaluation board featured component locations

4.2.1 LQFP48 open top socket

This KIT is equipped with an LQFP48 open socket. This socket enables FS26 family OTP
emulation and OTP programming on several samples with easy insertion or replacement.
Socket part number is NP584-048-113 Yamaichi (maximum current per pin 1 A).

In order to insert or change a device you must push the top of the socket and keep
it pressed, then carefully insert the IC with aligned pins. Pin 1 is on the top left of the
socket.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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Figure 3. IC insertion on socket

4.2.2 VBAT connectors

There are two ways of supplying the board: either by a Phoenix Connector (J2) or a
Jack connector (J2). The selection of the supplying connector is done thanks to a three-
position switch (SW1). Figure 4 shows related schematic. Nominal VBAT voltage is 12 V
and can support up to 40 V.

Table 1. VBAT Phoenix connector (J20)

Schematic label Signal name Description
J20-1 VBAT Battery voltage supply input
J20-2 GND Ground

Table 2. VBAT three position connector (SW1)

Schematic label Signal name Description

SW1 pin 2-3 VBAT Phoenix Board supplied by Phoenix connector

UM11504 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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Table 2. VBAT three position connector (SW1)...continued

KITFS26SKTEVM evaluation board

Schematic label

Signal name

Description

SW1 pin 2 (Middle position)

VBAT

Board not supplied

SW1 pin 2-1

VBAT jack

Board supplied by jack connector

aaa-039697

Figure 4. VBAT connectors schematic

4.2.3 Power topology configuration

There are two power topologies available depending on the application and OTP
configuration. The device can be supplied directly by the battery after diode and pi filter;

on the other side, the boost regulator can be connected in Front end topology to support
cold cranking profiles.

It is possible to evaluate both power topologies with this board since external boost
components for each topology are soldered separately as shown in Figure 5.

A set of jumper configurations allows you to select between the two options. See Figure 6
and Table 3. Default jumper configuration is boost in front end topology.

In front end topology boost is connected to the battery after reverse diode; the output
of the boost supplies the device during cold cranking profiles. Otherwise, boost stops
switching, and it is bypassed. See reference [1] for more information.

In back end topology or independent boost, the device is supplied by the battery, and the
boost is supplied by the buck regulator VPRE.

For Boost
in Front End (default)

s N

) Bss13aLTIG

For Boost
in Back End

aaa-039694

Figure 5. Schematic of boost external components for front end and back end topologies

UM11504 All information provided in this document is subject to legal disclaimers.
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VBSTUSL o

vPRE

VBST_IsH
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Figure 6. Boost configuration jumper section in EVB schematic

Table 3. Jumper configuration for front end and back end power topologies

Schematic label Signal Name BOOST Front end BOOST Back end
(Default positions)

J25 VBST_FE_IN ON OFF

J3 VBST_BE_IN OFF ON

J7 VSUP 3-2 1-2

J5 VSUP_PWR 3-2 1-2

J4 VBST_G 3-2 1-2

J6 VBST_ISH 3-2 1-2

J8 VBST_ISL 3-2 1-2

J26 VBST_FB 3-2 1-2

Figure 7 shows a simplified diagram of jumper configuration to associated device pins.

VBAT

VBST_ISL_FE

Components for

BOOST in Front end

Front end topology
Back end topology

pppppp

FS26 SBC

B

ststststst

7
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VBST ISL VBST ISL_FE

m
Q
g
¢
g
i
a

,,,,,,,,,,,,,,,,,,,,,,,,

aaa-039696

Figure 7. Simplified diagram of jumper configuration for front end and back end topologies

When testing the FS26 SBC with a front end configuration at very low battery level and
loading product at its maximum rating, make sure that the power supply is capable of

providing at least 4 A.

Output power supply connectors

Output regulators are accessible through test points or Phoenix connectors in order to
make measurement or plug loads. Male connectors are included on this kit to plug or
unplug wires easily. All output regulators are located at the top edge of the board as

shown in Figure 2.

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

1
1 VBOOST
2

GND

Figure 8. Power output Phoenix connectors
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Table 4. VBOOST connector (J19)

Schematic label

Signal name

Description

J19-1 VBOOST VBOOST power supply output
J19-2 GND Ground

Table 5. VPRE connector (J16)

Schematic label Signal name Description

J16-1 VPRE VPRE power supply output
J16-2 GND Ground

Table 6. VCORE connector (J14)

Schematic label Signal name Description

J16-1 VCORE VCORE power supply output
J16-2 GND Ground

Table 7. VLDO1/VLDO2 connector (J17)

Schematic label Signal name Description

J17-1 LDO1 LDO1 power supply output
J17-2 LDO2 LDO2 power supply output
J17-3 GND Ground

Table 8. VTRK1/VTRK2 connector (J15)

Schematic label Signal name Description

J15-1 VTRK1 VTRK2 power supply output
J15-2 VTRK2 VTRK1 power supply output
J15-3 GND Ground

UM11504
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Table 9. VREF connector (J18)

KITFS26SKTEVM evaluation board

Schematic label

Signal name

Description

J18-1

VREF

VREF reference output

J18-2

GND

Ground

Signal and program connectors

Signal and program connectors allow access to most of the device signals in order to
program the device externally or to perform debug and diagnosis.

Table 10. Signal connector (J23)

Schematic label

Signal name

Description

J23_1 VMONEXT External monitoring, resistor bridge side

J23_2 RSTB RSTB IC safety output

J23 3 VDDIO_EXT Optional external supply for VDDIO, make sure that
there is a jumper between J12 5-6 pins

J23 4 INTB INTB interruption output

J23 5 GPIO1 GPIO1 IC side, for signal access; disconnect R87
before use as an output

J23 6 FSOB FSOB IC safety output

J23 7 GPI102 GPIO2 IC side, for signal access; disconnect R87
before use as an output

J23 8 FS1B FS1B IC safety output

J23 9 FCCU1 FCCU1

J23 10 VMONEXT_0.8V VMONEXT IC side, for access or disconnect R39 to
apply 0.8 V externally

J23_ 11 FCCu2 FCCuU2

J23_12 AMUX AMUX pin read

J23 13 GPIO1_IN GPIO1 input side

J23 14 VDDIO VDDIO IC side access

J23_15 GPIO2_IN GPIO2 input side

J23 16 VSUP VSUP pin access

J23 17 DBG_OTP DBG_OTP power supply(8V) access

J23_18 VBAT VBAT access

J23_19 GND GND

J23_20 GND GND

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

© NXP B.V. 2021. All rights reserved.
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Signal connector Program connector
o Sy gﬁ{ B T e
= aaa-039514
Figure 9. Signal and debug headers connectors
Table 11. Program connector (J11)
Schematic label |Signal name Description
J11_1 WAKE1_IN WAKE1 input access
J11_2 MOSI MOSI signal access
J11_3 MISO MOSI signal access
J11 4 WAKE2_IN WAKEZ2 input access
J11_5 VDEBUG VDEBUG pin
J11_6 SCLK SCLK signal access
J11_ 7 VBAT_Citrl VBAT _Ctrl KL25Z output access; to control VBAT power
by MCU, JP1 must be OFF
J11_8 CSB CSB signal access
J11.9 MCU_DBG8V MCU_DBG8V KL25Z output access
J11_10 MCU_DBG5V MCU_DBG5V KL25Z output access
J11_11 GND GND
J11_12 GND GND
Indicators

On this board there are LEDs to display VBAT regulators, safety outputs, and GPIO
status. For VBAT, regulators and GPIOs there are GREEN LEDs indicating that the
output is powered on. The power supply of these indicators is usually VPRE, and it is
controlled by a low voltage MOSFET by the corresponding signal or regulator.

These regulators can be turned off manually at any time with the switch SW4 in order to
avoid undesired losses and obtain more accurate current consumption measurements.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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Lbo2 on TRK1

VBAT
VPRE

VBST_BE

VBST_FE

aaa-039709

Figure 10. Power and Regulators LED indicators

The color of the Safety outputs LED indicators is RED. When the safety output is
asserted, LED indicators are turned on and off when the safety output is released. LEDs
can be disabled as well using switch SW5.

vopio

aaa-039516

Figure 11. Safety outputs LED indicators

Test points

The KITFS26SKTEVM evaluation board has several test points for easy access and
measurements. The test points are color coded, and can be different part numbers or
without a part number, as shown in Figure 12.

¢ Orange: Test loop access to device signals such as safety outputs, analog pins and
regulator switch nodes.

¢ Red: Test loop access for power supplies

¢ Black: Test loop access to GND

 Blue: Not a part; through hole small test points on board close to the signal

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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TEST POINTS
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Figure 12. KITFS26SKTEVM test points

4.2.8 VDDIO selection

VDDIO reference can be supplied by 3.3 V or 5 V depending on the system. The supply
can be generated on board, from a voltage regulator, or from an external source.

J12 allows selection of the supply source, as shown in Table 12.

Table 12. VDDIO connector (J12)

Schematic label Signal name Description

J12_1-2 VCORE VDDIO supply is VCORE
J12_3-4(Default) VDDIO_USB VDDIO supply is VDDIO_USB(J22_2)
J12_5-6 VDDIO_EXT VDDIO supply is VDDIO_EXT (J23_3)
J12_7-8 NC VDDIO Not connected

J12_9-10 VLDO1 VDDIO supply is VLDO1

J12_11-12 VLDO2 VDDIO supply is VLDO2

P3V3_KL25Z
922

PSV_KL25Z VDDIO_USB
= R36 -

[eXs)

1 12 VvDDIO

VCORE . |

0 VDDIO_USB | 5 1

c30 c31 DOOEXT | 7 1

10U 2=10UF VDo 9510 T

/ T Z 1

NP NP Vo2
oNo o HOR_2X6

aaa-039529

Figure 13. VDDIO source selector headers

4.2.9 Wake input switches

Wake inputs can be exercised by switches SW2 for WAKE1_IN and SW3 for WAKE2_IN.
These interrupts are supplied by the battery to VBAT signal.

UM11504 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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Vbat

aaa-039710

Figure 14. WAKE pins control switches

4.210 VDebug pin voltage control

VDEBUG pin allows FS26 SBC to enter the different operating modes to perform debug
or programming by applying different voltage thresholds or sequences. These thresholds
can be generated on board and debug pin can be controlled manually or fully automated
by KL25Z.

The selection for manual (default) or automatic is done by J13.

Table 13. Debug control selector (J13)

Schematic label Signal name Description
J13_1-2 Manual (default) Debug threshold are control by SW6 and SW7
J13_2-3 Automatic Debug thresholds are controlled by KL25Z

Different voltage levels and sequences can be used to enter debug mode, emulate an
OTP configuration, or burn an OTP configuration to the fuses. The threshold levels are:

* VDEBUG < VDBG4TH (VDEBUG < 4.2 V): Waive debug entry at power up or after low
power modes exit.

* VDEBUG > VDBG4TH (VDEBUG > 4.2 V): Enter debug mode at power up or after low
power modes exit.

 VDEBUG VDBG65TH (VDEBUG > 6.9 V): Burning level for OTP programming.

The power supply to generate the debug entry voltage threshold comes from KL25Z
USB. This means that Freedom and USB must be plugged in. Burning voltage for OTP is
generated by an on-board boost IC that is also powered by KL25Z Freedom.

For Manual mode use SW6 to allow connection to 5 V power supply, and SW7 to connect
to 8 V power supply; when VDBG65TH is reached a blue LED (D19) turns on. Table 14
shows the possible output voltage level to apply to VDebug pin depending on SW6 and
SWY7 positions.

Table 14. SW6 and SW7 VDebug output configuration

SW6 SW7 VDebug (J13-2) voltage level
OFF OFF oV

OFF ON 7.8V

ON OFF 45V

ON ON 7.8V

When automatic mode is selected on connector J13 and KL25Z is plugged in and
used, 5V and 8 V thresholds can be controlled on the NXP GUI by KL25Z signals. It is

UM11504 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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also possible to control VBAT by an MCU signal to generate automated sequences for
program and emulations; these signals are:

e VBAT_Ctrl: Open or close VBAT power supply
* MCU_DBGS5V: 5V on VDebug pin
* MCU_DBGS8V: 8 V on VDebug pin

Debug mode entry
To enter debug mode, follow the below sequence:

1. VBAT OFF (SW1)

2. VDebug (J13) > VDBGATH
3. VBAT ON (SW1)
4

. At this step debug mode is enabled and you can emulate an OTP configuration or
access the SPI register map. You can read FS_STATES register to verify you are in
debug mode.

Debug entry/Emulation

VDebug =5V
VDebug =0V
DEBUG
>VsUP_UVH
VSUP
SPI I - 1
1 SPIl or OTP Emulation I SPI
REGx
OFF PWR UP oN |

aaa-039531

Figure 15. Debug entry voltage sequence

OTP programming

To burn an OTP configuration on the fuses permanently, the following sequence must
be applied. More detailed instructions are explained in Section 8.5 "Program an OTP

configuration”.

VBAT OFF (SW1)

VDebug (J13) > VDBGA4TH (SW6 ON).

VBAT ON (SW1)

At this step debug mode is enabled and you can emulate an OTP configuration or

access the SPI register map. You can read FS_STATES register to verify you are in

debug mode.

5. VDebug (J13) > VDBG6E5TH (SW7 ON). If the threshold is applied D19 blue LED
turns on.

6. Load an OTP configuration file and wait until all commands are sent.

Put VDebug (J13) to 0 V (first SW7 and then SW6)

8. The device should power up with selected OTP configuration or you can restart the

device power supply to load the burned OTP configuration from fuses.

rPOODdD-~

~
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OTP programming
VDebug =8 V
VDebug = 5V
VDebug = 0V
DEBUG
>Vsup_uvH
VSUP
SPI
1 SPIOTP program Go CMD SPI
REGx OFF PWRUP | ON |
aaa-039532
Figure 16. OTP programming voltage sequence
Figure 17 shows the VDebug voltage sources and its selection.
DEBUG & PROG VOLTAGE
P5V_KL25Z W6
P 2
L4l
BATAsZELM
DBG_OTP swr
w o
15 anua 2 SyvoEBUG
32: Auto. 3 l
S50 ok
T
Fonaeo L L
Pz g () 5 P oo oo
ey, (-
R35 - e
o o8 ot Nasl 1 o b replced by 59 for DBG_OTP = Y s obe rplaced
120/
:fOZK - R#1 o4 S8t Aowmmésezoos»xa 086 OTF
L
(D b
(|7 =)
MCU_DBGSV) 1 P}bon . P5V_KL25Z I
Ly | BSTRLTIC o e oo
47K N ’*3‘ BSS138LT1G
MCU_DBGSV) = e
€ . oo o
GND N
3 T
Pava K125z Sone
DEBUG ) U+ Bumning Voltage
(on DBG pin)
fiss ras
| MCPBOOIT-EIOT 33K
P3V3_KL25Z = P3V3_KL25Z
GND
— C37
oD 1.0UF g;gF
oo aaa-039740
Figure 17. VDebug pin source selection schematic
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4.3
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VMONEXT monitoring

FS26 VMONEXT monitoring pin can be accessed in different ways. VMONEXT value
should always be 0.8 V if used. VMONEXT signal can be supplied by any source or
regulator and VMONEXT _0.8V value can be adjusted by using a screwdriver on R37
potentiometer. Default bridge resistor is 22.2 kQ.

To apply 0.8 V directly to VMONEXT_0.8V, remove R39 and apply 0.8 V to connector
J10_1.

o Ra7 R39
VMONEXT 1 3 SHVMONEXT 0.8V

100K o
2 R0
221K

GND

aaa-039534

Figure 18. VMONEXT voltage resistor bridge schematic

GPIO1 and GPIO2
GPIO1 and GPIO2 FS26 pins are connected by default as outputs, and can be accessed
by J10 connector.

« J10_5 for GPIO1
« J10_7 for GPIO2.

To exercise GPIO pins as inputs, R87 and R89 must be populated in order to apply
voltage before RC filter. GPIO input supply can be applied through J10 header.

¢ GPIO1_IN can be access through J10_13, R87 must be populated.
¢ GPIO2_IN can be access through J10_15, R89 must be populated.

sssss

aaa-039744

Figure 19. GPIO1 and GPIO2 schematics

Note: There are no external pull-ups or pull-downs for the GPIO. If the internal pull-ups
or pull-downs are not enabled by OTP you can add external PU/PD through J10.

Default jumper configuration

KIT is provided with the below default jumper configuration. This configuration is suited
for a Boost in front end topology.
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Figure 20. Default jumper configuration on KITFS26SKTEVM

4.4 Schematic, board layout and bill of materials

The schematic, board layout and bill of materials for the KITFS26SKTEVM evaluation
board are available at http://www.nxp.com/KITFS26SKTEVM.

5 Installing and configuring software and tools

UM11504

5.1

511

Flashing or updating the GUI firmware

The KITFS26SKTEVM is delivered with the GUI firmware flashed. If MCU firmware is
flashed, ignore this section. If it is specified to update the firmware or it is malfunctioning,
follow these instructions:

Flashing Freedom board firmware for Windows 7

Steps 1 and 2 are not required if BOOTLOADER is already loaded in the Freedom board
and a start is required from Step 3.

1. Press the RST push button and connect the USB cable into the SDA port on the
Freedom board.
* A new “BOOTLOADER” device should appear on the left pane of the File explorer.
2. Drag and drop the file “MSD-DEBUG-FRDM-KL25Z Pemicro_v118.SDA” into the
BOOTLOADER drive.
¢ Note: Make sure to allow enough time for the firmware to be saved in the Boot
loader.
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3. Disconnect and reconnect the USB cable into the SDA port.
* This time WITHOUT pressing the RST push button, FRDM_KL25Z device should
appear on the left pane of the File explorer as pictured below.
4 M| Computer

- &, Local Disk (C)
* —a Local Disk (D)
* —a Local Disk (E:)

| 0 g FRDM-KL25Z (G3) |

4. Locate the file “nxp-gui-fw-frdmkl25z-usb_hid-fs2630_vX.Y.bin” from the package and
drag and drop the file into the FRDM_KL25Z device.
* Note: Make sure to allow enough time for the firmware to be saved.

5. Freedom board Firmware is successfully loaded. Disconnect and reconnect the USB
cable into the KL25Z USB port.

5.1.2 Flashing Freedom board firmware from Windows 10

1. Disable the storage services: Run the services, double click on the storage service
from the list and press the stop button.

File Action View Help
e mEss Bm renn
- Senvices (Local | [T senices Local
Starage Service Name i Description  Status  Stari ™
& Snow Inventory Clrent ThisistheS.. Running  Autc
Stop the service 2

Tttt sair ‘Gl Software Protection Enables the .. Aute

_ 3} SSDP Discovery

Description: . (G State Repositary Service
Provides enabling services for storage
settings and extemal storage

Type the name of a program, folder, document, or

’ 5 » g expansion
Internet resource, and Windows will open it for you
Open: m

jcy Ser.. SynapticsF.. Running  Autc

& 3 This service.. Running  Autc
&k SynTPEnh Caller Service Running  Aute ¥

< »

Cancel Browse.. i |\ Extended | Standard /

Steps 2 and 3 are not required if BOOTLOADER is already loaded in the Freedom
board and a start is required from Step 4.
2. Press the RST push button and connect the USB cable into the SDA port on the
Freedom board.
a. A new “BOOTLOADER” device should appear on the left pane of the File explorer.
3. Drag and drop the file “MSD-DEBUG-FRDM-KL25Z_Pemicro_v118.SDA” into the

BOOTLOADER drive.
a. Note: Make sure to allow enough time for the firmware to be saved in the Boot
loader.
UM11504 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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4. Disconnect and reconnect the USB cable into the SDA port.
* This time WITHOUT pressing the RST push button, FRDM_KL25Z device should

appear on the left pane of the File explorer as pictured below.
4 1M Computer
- &, Local Disk (C:)
* —a Local Disk (D)
* —a Local Disk (E:)
| 0 g FRDM-KL25Z (G3) |

5. Locate the file “nxp-gui-fw-frdmkl25z-usb_hid-fs2630_vX.Y.bin” from the package and
drag and drop the file into the FRDM_KL25Z device.

* Note: Make sure to allow enough time for the firmware to be saved.

6. Freedom board Firmware is successfully loaded. Disconnect and reconnect the USB
cable into the KL25Z USB port.

5.2 Installing GUI software package

To install the FS26 NXP GUI Download or obtain the NXP GUI package, unzip an open
1-NXP_GUI_Setup folder:

Mame " Status Date modified Type Size
0 - Documentation @ 6/8/2020 10:57 AM File folder
1 - MAP_GUI_3etup = File folder
2 - KL25Z_FW @ : File folder
=] LICENSE.tt @ 6/4/202011:14 AM Text Document 3KB

Then double click on the NXP_GUI_version-Setup.exe and follow the instructions.

.
MName Status Date modified Type Size

& NKP_GUI-3.1.45-Setup.exe = 6/6,/2020 6:35 PM Application 64,336 KB

Proceed with the following pop-up windows to install the application on Windows PC:
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(77 NXP_GUI 3.1.45 Setup - >

Welcome to NXP_GUI 3.1.45 Setup

Setup will guide you through the installation of NXP_GUIL
3.1.45.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.,

Click Next to continue.

Figure 21.

Application setup initial window

(57 NXP_GUI 3.1.45 Setup — X
License Agreement (i
Please review the license terms before installing NXP_GUI 3.1.45. r\ iy

Press Page Down to see the rest of the agreement.

I "
* Copyright 2019 TESSOLVE
* All rights reserved.

* Redistribution and use in source and binary forms, with or without modification,
* are permitted provided that the following conditions are met:

* o Redistributions of source code must retain the above copyright notice, this list
* of conditions and the following disclaimer.
* W

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install MXP_GUI 3.1.45.

< Back Cancel

Figure 22.

License agreement window
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{

1 NXP_GUI 3.1.45 Setup - ®
Choose Components ——
Choose which features of NXP_GUI 3. 1.45 you want to install. C?

Chedk the components you want to install and unchedk the components you don't want to
install. Click Next to continue.

. Description
Select components to install: Ml Mainsect
Mdl" Sction Paosition your mouse
Optional ower a component to

see its description,

Space required: 164.4 MB

Mullsaft Install Swstem 3,05

Figure 23.

Select FS2630_GUI feature

(i NXP_GUI 3.1.45 Setup _ %
Choose Install Location _—~
Choose the folder in which to install NXP_GUI 3. 1.45. 6

Setup will install MXP_GUI 3.1.45 in the following folder. To install in a different folder, didk
Browse and select another folder. Click Install to start the installation.

Destination Folder

Z:\Program Files (x86) WXPGLI Browse...

Space required: 164.4 MB
Space available: 26.9 GB

Mullsaft Install Systerm w3.05

Figure 24.

Choose the folder to install

Select the below options before completing the installation of the setup

¢ Run NXP_GUI
¢ Show Readme

Select Finish to complete the installation

UM11504
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& MXP_GUI 3.1.45 Setup _
Completing NXP_GUI 3.1.45 Setup

M¥P_GUI 3.1.45 has been installed an your computer.,

Click Finish to close Setup.

Run NXP_GLI 3.1.45

Show Readme

Figure 25. Run NXP_GUI

When installation is finished the application can be found in the windows search bar as
“NXPGUI”. Click to launch

6 Configuring the hardware

Power
Supply

Socket pin 1

J2

SwWé

USB Male Type Mini B
connector

KL25Z USB side

Computer

aaa-040961

Figure 26. Typical initial configuration

UM11504 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.

User manual Rev. 1.0 — 19 February 2021

22/62



NXP Semiconductors UM11504

KITFS26SKTEVM evaluation board

To configure the hardware and workstation, complete the following procedure:

1. With board disconnected, push and insert an FS26 device into the socket. Pin 1 is on
the top left of the socket.

2. With SW1 in middle position, set DC power supply to 12 V and current limit to 1.0 A.
Attach the DC power supply positive and negative output to KITFS26SKTEVM VBAT
Phoenix connector (J1). Or connect 12 V power supply to VBAT Jack (J2).

Table 15. VBAT Phoenix connector (J1)

Schematic label Signal name Description
J1-1 VBAT Battery voltage supply input
J1-2 GND Ground

Table 16. VBAT three position connector (SW1)

Schematic label Signal name Description

SW1 pin 2-3 VBAT Phoenix Board supplied by Phoenix
connector

SW1 pin 2 (middle position) VBAT Board not supplied

SW1 pin 2-1 VBAT jack Board supplied by jack
connector

3. Connect the Windows PC USB port to the KL25Z USB side of the freedom board
included in KIT, using the provided USB 2.0 cable.

4. Turn On SW6 to apply 5.0 V to the VDebug pin.
5. Turn on the power supply
6. Close SW1

Note: At this step, the product is in debug mode and all requlators are turned off. The
user can then power up with OTP configuration or configure the mirror registers before
power up. Power up is effective as soon as SW6 is turned off.

7 FS26 NXP GUI

Once the KIT is ready and the NXP GUI is installed launch the KIT from the Windows
search bar.

N NXPGUI
WS Desktop app

Launching FS26_GUI Application

Once the NXP GUI is open, the Kit Selection window is displayed. Check for the
following settings and select OK.
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[T Kit Selection >

Select the kit,on board device(s), target MCU and USB interface
Kit and Devices

PF5020 ~
PF5023
PF5024
v KITPFT100
PF7100
v KITFS26
F526
v KITF55600 v
A kit for NXP PMIC evaluation

Advanced Settings

Feature Set [SPI I

Target MCU [FR.DM—KLZR I

USE Interface [usb—hid I

[] Use this configuration and Donot ask again!

[oc ] conca |

Figure 27. Kit Selection window

To avoid the Kit Selection window on every launch, check the box “Use this configuration
and do not ask again”.

The below window opens.

ELC TR - & =
Fir e dgen WO ey

i

ifisimiiaioivio}

MO LIS SRt 0T Cokr gt v T 15w B

7.1 Framework
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Framework
settings Tab Content

Device M |— ot
- e P —— e .
Tool access bar] & [ s | s | v e s | s |
Register access| o - sy woma | e | e | owam [ omw |
Script Editor @ e | e (2
Interruptions tab [ mmen | memn || omema | s [ | mmn [ mesn [ emm |
Mirror registers| AMbL e e TG
Power calculator jmaary s woe | = =4 2t =
OTP tool | wes | e s [ s - s s - |
VO Control ‘-“.°-"“°"' - A = """I Z |
— ] .m = ==
Window Log = = | = == i |
N B I M |
USB and Device status
Device Manager: Start communication with device. Enter or exit test mode. Quick
access to execute system scripts.
Framework settings: Import or export files, configure framework.
Window log: USB and Device communication events.
USB and Device status: Displays if USB or Device is connected or disconnected.
Displays Firmware and GUI version. Display current state of FS state machine; click on
display button to refresh.
Tool access bar: Quick access to the FS26 evaluation tools and features.
Tab content: Content of each tool or tab; there can be more tabs, boxes, or windows
inside.
7.1.1 Framework settings
The NXP GUI Main Menu has five GUI Elements: File, View, Export, NXP, and Help
Figure 28. GUI elements
7.1.2 File
Load or save a configuration OR exit the application. Load and Save are only enabled
when OTP tool tab is active.
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25 NKP GUI - F526 - 3.1.45
View Export MNXP Help
Load

Save

Use Default Configuration
Exit

* Load: Loads an existing configuration file previously exported from OTP tool to
continue to modify it on the OTP tool. This file has a .cfg extension. It is usually named
as: FS26_ProgIDASILIevel_CONFIG.cfg. Example: FS26_A0OD_CONFIG.cfg.

» Save: Saves the current configuration of the OTP tool as a .cfg file.

Use default configuration: Load default values into the OTP tool.

Exit: Exits NXP GUI application

View

This main menu has options that are related to GUI display options and menu, and
contains the following subitems:

1. Display
2. Show
3. Naming Conventions

* Display: It consists of Connection Tool Bar (enabled by default) option. To show or
hide, go to View>>Display and select Connection Tool Bar

ONKP GUI - FS26- 1.0
File RUEYN Export NXP Help

» Connection Tool Bar

Regulators

Figure 29. Display options

* Show: This option can be used to access various sections of the GUI as shown below

S5 NXP GUI - FS26 - 1.0

Fxit tect mode | P

OTP Toaol

Naming Conventions 3 Power Calculator

FILET MESSd0ES ) I
Reqgistry Map

—— FS26 [M_MIRRORDATA:DXZ

[WIO_DIS VOTP:ox2  OCTipt Editor L
< > FS26 [M_MIRRORCMD:0x39 Mirrar Editars
4 [M_MIRRORDATA:0x _
F526 [ID_VOTP:0x21]R:0x Interrupt Editor
F526 [FS_MIRRORCMD:0xb Device Programming
m F526 [FS_MIRRORDATA:0x _
[CFG_OVUV_1_OTP: Log Window

[} Tt B ] e T a e mea

Figure 30. Show options
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* Naming Conventions: Select Friendly or Register name display for OTP tool. Option
enabled only when OTP tool is active.

Theme

Power Up Sequence

Figure 31. Naming conventions options

Friendly: Go to View >>Naming Conventions >>Friendly. This mode helps to view the
registers names as user friendly names throughout the OTP Tool.

System Configuration

VSUP Y threshold 4.8VfM4.3V =
Exit DFS on WAKE1 event Enabled =
Auto-retry power up from DFY | Enabled -
Auto-retry mode Limited retry -
Auto-retry timer limit 100 ms -
Clock frequency selection 16 MHz -

VBOS input selection Auto Transition on VPRE_UV =

Figure 32. Friendly mode

Register: Go to View >>Naming Conventions >>Register. This mode helps to view the
register names as Register's Technical names throughout the OTP Tool. Example: VSUP
UV threshold -> VSUP_UVTH_OTP

Export

This option allows user to export the current OTP from the OTP tool into different script
formats.

e OTP: Exports OTP configuration into OTP script file for programming.
* TBB: Exports OTP configuration into a TBB script file for emulation

* |-HEX: Exports to Intel Hex script file

» S-HEX: Exports to Simple Hex script file
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-
e MNXPGUT - F52630 - 20,

Figure 33. Export options

This option will be enabled only in OTP Tool and will remain disabled in other sections of
the GUIL.

Device manager

The device manager allows start/stop of communication with device as well as enter/exit
of the test mode; it also allows quick access to execute useful system scripts.

5 NXP GUI - FS26 - 1.0
File View Export NXP Help

FS26 Device ID: SPI Freq (KHz): GotoStandby ¥ | execute

Figure 34. Device manager

Device connection

If USB is detected from USB and device status bar, USB status changes from NOT
DETECTED to DISCONNECTED. Start button is enabled.

MCU: FRDM-KL25Z State: DISCONNECTED
e A S e e

Click on start button to start communication with FS26 device.

NP GUI - PSR - 31,34
File Wiew Expod HNEP  Help

FS26] Start | Devce 0:

When connected successfully, FS26 color changes to green and other buttons are
enabled. USB status changes to CONNECTED.

File View Export MNXP Help

FS 2 6 Device 1D: Apply test mode

MCU: FRDM-KL257 State: CONNECTED |
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Apply test mode to send MAIN and Failsafe Test mode entry keys.
If test mode is entered correctly, button will change to “Exit test

File View Export MNXP Help

FS26 | stop | Device ID: Exit test mode | Poling
mode”. e tmmo o -

When test mode is entered, tabs requiring test mode are enabled, such as Mirrors tabs
and device programming.

Click on polling to do a continuous check of test mode entry.

If the Device versioning bits are already programmed with an existing part number, the
NXP GUI decodes and displays the assigned Device ID. The below example displays
FS2633D.

File Wiew Export MNXP Help

FS2633D | stop | Device ID: Exit test mode | Poling

I mom LAFim A maar f= ¥l nin —

Script shortcuts

To find a section with system script shortcuts, select the script and click on execute to the
device. Notice that it does not warrant the entry or acknowledge of the device. Device
must be in INIT FS state in most cases.

Go to Standby execute

g G0 to LPOFF AMUX

Simple-WD
Challenger-WD

E OpenWD-Window

15 Safety outputs release

Access

Register map

The register access tab allows read/write to the FS26 Main and Failsafe register maps
and is divided in the following sections:

Wo Register Map | i AMUX
Functional

Safety
Write_INIT_Safety

Figure 35. Register access tab

¢ Functional: MAIN functional SPI registers (Diagnostics, configuration and controls)
o Safety: Safety SPI registers (Diagnostics and configuration)
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* Write_INIT_Safety: Safety registers that can be configured during INIT FS state (ex.
WD configuration, WD window).

@@g@g@@-

All[M_DEVICED (0:00) - |26) Read | wite | Reset |

Figure 36. Main register maps

There are three types of registers: read only (only read button), write only (only write
button) or read/write (read and write buttons).

7.3.1.1 Register read only

To read the values of a register, click on READ button; the value is read from the device
and displayed on label near READ button, and is displayed on the log window.

|| M_DEVICEID (0x00) | I 0x01C0

Figure 37. Read only register

To view the values of all the bits from a register after read operation, click on Edit button.
Bits are read with their corresponding values displayed as a pop-up window.

Figure 38. Register read with values and description
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To write the bit values individually, click on the desired bit and corresponding bit button
changes color. The value is updated on the log window. Click on WRITE button to write

on the register.

_TSD_FLG (0x03) Red | [moo00 E4
‘ TWARN_I H RESERVED ‘ RESERVED ‘ RESERVED H RESERVED H RESERVED H RESERVED H RESERVED ‘
‘ RESERVED H 101TsD_I H VPRETSD_I H TRKZTSD_I H TRKITSD_I H CORETSD_I H LDOZTSD_1 H LDO1TSD_I ‘
Figure 39. Write only registers

To write the values through text box near WRITE button, input the appropriate write value
then click on WRITE button to write to the register.

M_TSD_MSK (0x04)

R B e R e e e
e ——
[ [ oo [ | on | e [ o [
N e e e e e

Figure 40. Write only register with input data box

The value can be written as well by selecting the edit option near WRITE button; the bits
and corresponding values are displayed as a pop window. Select the options of all write
bits, close the input dialog box and select the WRITE button.

Selected input combinations are written to the register.

00000

Wirite Ox00fF

1A

] "#7 M_REG_FLG (0x05) Bit-Map Dialog

v

=)

VBST has not cross VBST_OV_TH threshold

WPRE crossed VPRE_UVH threshald -

Over current event occurred
Over current event occurred
Over current event occurred
Over current event occurred
Over current event occurred
Over current event occurred

Over current event occurred

VBSTOV_I:
VPREUVH_I:
~ | || vesToC It
- | || vereoC_I:
- ||| TRizOC_I:
- ||| mxioc_:
- | || coreoc_1:
- | || ozoc_1:

~ | || bo1oc 1

VBST has not cross VBST_OV_TH threshold

VPRE has not cross VPRE_UVH threshold

No Over current event detected
No Over current event detected
No Over current event detected
No Over current event detected
MNo Over current event detected
No Over current event detected

No Over current event detected

M_REG_FLG (0x05) Read
RESERVED
VBSTOV_I:
VPREUVH_I VPREUVH_I:
VBSTOC_I:
M_REG_MSK (0x06) J P
TRK20C_I:
RESERVED
TRK10C_I:
||| coreOC_I:
VPREUVH_M LDO20C_T:
LDO10C_:
Select Al | M_DEVICH
ication 2.0.70

RESERVED VBSTOV_I
LDO20C_I LDO10C_I
RESERVED VBSTOV_M
LDO20C_M LDO10C_M

Figure 41. Dialog box write button

7.3.1.3 Register read/write

To read or write the bit values individually, click on each bit button; the value is read from
the bit or written to the bit based on its properties and displayed on the log window and
in the label near READ and textbox near WRITE button correspondingly. The bit button
color changes accordingly.
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7.3.1.4 Global read/write

The global read/write and reset option is located at the left bottom section of the register
tab.

The SELECT ALL option selects all the registers on the tab.

File View Ewport NXP Help
FS26 Device ID:
G | L
— EVICED (0x00) s 7
Safety
<> T e vE FULL_LAYE METAL LAYE METAL LAYE METAL LAYE
EHIE I T R
o N
I FAM_ID[1] l [ FAM_ID[0] ] l DEV_ID[5] H DEV_ID[4] H DEV_ID[3] [ DEV_ID[2] I[ DEV_ID[1] ]I DEV_ID[0] }
E&1+_Pro6D (0x01) Re: 3
I PROG_IDH[7] H ROG_IDH[6] } PROG_IDH([S] ][ PROG_IDH[4] H PROG_IDH[3] " PROG_IDH[2] H PPROG_IDH[1] ]I PROG_IDH[0] }

|
] e [ [ | s | o | s | |

,srﬂus (0x02) Read | [0x0000 4
I TWARN_S H RESERVED I RESERVED " VBSTFB_UV_S H WwK2_S l WKL_S { 1025 ] 1015 w
_TSD )_FLG (0x03) Read 00000 Wite | 0x0000 (7
TWARN_I ” RESERVED H RESERVED ][ RESERVED ][ RESERVED ][ RESERVED }{ KKKKKK }{ RESERVED }
1F r 0 r " [y LS 13
[FJekcc an | M_pevicem (ox00) v (26)  Read wirte Reset

MCU: FROM-KL25Z State: NOT DETECTED Firmware: _Application 3.1.9 Device Mode: user-mode

=l il

Figure 42. Global read/write

WRITE: Writes data to all selected registers at once
READ: Reads data back from the selected register at once

RESET: Resets all input textboxes to 0x00. Write bits are set to 0 and change register bit
buttons to default setting.

L I 1 it 1
Select Al | M_DEVICEID (0x00) ~ (28]  Read Write Reset I

plication 2.0.70

7.3.2 INIT FS tab

Configure reaction of safety outputs for VMON, FCCU, ERRMON, and configure Fault
Monitor. It is required to be in INIT FS to configure registers. Click on read all button to
get current configuration, then modify it.

Click on the combo box controls to select configuration, then click on write button.

Click on Read or Read all button to get configuration; read values appear to the right of
controls.
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%! Register Map | ¥ INIT Safety | & FS Config

INIT Safety

O Reguiators | i AMUX

VMON Reaction Safety Inputs

VMON_PRE_OV_FS_REACTION
VMON_PRE_UV_FS_REACTION

VMON_CORE_OV_FS_REACTION
VMON_CORE_UV_FS_REACTION
VMON_LDO1_OV_FS_REACTION
VMON_LDO1_UV_FS_REACTION
VMON_LDO2_OV_FS_REACTION
VMON_LDOZ2_UV_FS_REACTION
VMON_TRK1_OV_FS_REACTION
VMON_TRK1_UV_FS_REACTION
VMON_TRK2_OV_FS_REACTION
VMON_TRK2_UV_FS_REACTION
VMON_REF_OV_FS_REACTION

VMON_REF_UV_FS_REACTION

VMON_EXT_OW_FS_REACTION

VMON_EXT_UV_FS_REACTION

VMON_PRE OV 2
VMON_PRE UV a
‘VMON_CORE OV
'VMON_CORE UV
VMON_LDO1 oV
VMON_LDO1 UV
VMON_LDO2 OV
VMON_LDOZ UV
VMON_TRKL OV
VMON_TRK1 UV
VMON_TRK2 OV
VMON_TRK2 UV
VMON_REF OV a
VMON_REF UV a
VMON_EXT OV a

VMON_EXT UV 3

| VMON_PRE OV asserts RSTb and FS0b
| VMON_PRE UV asserts FS0b only

+ | VMON_CORE OV asserts RSTh and FS0b
- | VMON_CORE UV asserts FSob only

- | VMON_LDOL OV asserts RSTb and FS0b
- | VMON_LDO1 UV asserts FS0b only

+ | VMON_LDO2 OV asserts RSTb and FS0b
~ | VMON_LDOZ UV asserts FS0b only

| VMON_TRK1 OV asserts RSTb and FS0b
| VMON_TRK1 UV asserts FS0b only

+ | VMON_TRK2 OV asserts RSTb and FSOb
- | VMON_TRK2 UV asserts FS0b only

- | VMON_REF OV asserts RSTh and FS0b
| VMON_REF UV asserts FS0b only

| VMON_EXT OV asserts RSTb and FS0b

~ | VMON_EXT UV asserts FS0b only

FCCU12 FLLT 6us

ERRMON_FS_REACTION ' RSTb and FSOb ¢
ERRMON_ACK_TIME 8ms

ERRMON_FLT_POLARITY  Low level is a fau
‘WAKE2_LP_POLARITY | Go to LP modes
FCCU2_FS_REACTION | RSTBand FSOb ¢
FCCUL_FS_REACTION RSTB and FSOb ¢
FCCU12_FS_REACTION | RSTB and FSOb ¢
FCCUZ_FLT_POL LOW LEVELIS A
FCCU1_FLT_POL LOW LEVELIS A
FCCU12_AL.T_POL FCCU1=0 or FCCL

FCCU_CFG FCCU1 and FCCU:

6 s
RSTh and FS0b only is asserted low in case of fault detected on ERRMON
8ms

Low level & 3 fault after a negative edge transition

Go to LP modes when WAKE2 goes low

RSTB and FSOb only is asserted low in case of fault on FCCU2

RSTB and FSOb only is asserted low in case of fault on FCCUT

RSTB and FS0b only is asserted low in case of fault on FCCU1 and FCCU2
LOW LEVEL IS A FAULT

LOW LEVEL IS A FAULT

FCCU1=0 or FOCU2-1 level is 3 faukt

FCCU1 and FCCU2 inputs monitoring activated by par

Write Read

FLT_ERR_REACTION

FLT_ERR_CNT_LIMIT 6

FLT_ERR_CNT 1 -
DIS8S RSTb LOW 85 Co =
CLK_MON_DIS CLK Monitoring A =

BACKUP_SAFETY_PATH_FS1B RSTD assertion ~
BACKUP_SAFETY_PATH_FS0B RSTD assertion ~
RSTB_DUR 10ms -

RSTh and FSOb a ~

RSTb LOW 8s Counter enabled

CLK Monitoring Active
RSTh assertion
RSTh assertion

10ms

RSTb and FS0b are asserted low if FLTERRCNT > intermediate value

[

Write Read

FS1B Configuration
FS1B_TDELAY | 0 ms o IS
FS1B_TDUR | 100 ms o L

Write Read

Figure 43. INIT FS tab

To get current state, click on FS_STATES display from USB and Device status bar on the

bottom.

FS config tab

This tab helps to configure safety features such as Watchdog and fault error counter.

Click on Read all button to get current configuration.
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oo

wo Register Map
FS Config

Release FS Outputs

& INIT Safety | @ Fs Config | O Regulators | ifi AMUX

Release FS0B Release FSOB WD Chalenger| WD Challenger WD_ERR_CNT [1]
Release FS1B Release FS1B WD Simple WD Simple WD_RFR_CNT 0
Release FSOB-FS1B | Release FSOB-FS1B ErrMon Ack ERRMON ACK FLT_ERR_CNT 1

WD_RFR_LIMIT 6

‘WDW_RECOVERY

WDM_PERIOD

WD_ERR_LIMIT 6

FLT_ERR_CNT_LIMIT 6

‘WatchDog Config

WD_FS_REACTION  RSTband FS0ba

Read Al Write All Export

o o e — o o

RSTb and FS0b are asserted low if WD Error counter value = WDERRCNT[1:0]

‘Write Read

64 ms - |64 ms ABIST2_VPRE Mo ABIST

WDM_DC(Duty Cycle) | Closed Window : ~ | Closed Window : 50% / Open Window : 50% | | ApIST2_CORE | No ABIST

7= < 3ms ABIST2_LDO1 | No ABIST

ABIST2_LDO2 HNo ABIST

Write Read
ABIST2_TRK1 | Mo ABIST

ABIST2_TRK2 Mo ABIST
ABIST2_REF | Mo ABIST

ABIST2_EXT Mo ABIST

Write

Figure 44. FS config tab

Read

ABIST on Demand Low Power Configuration

STBY_WAKE_UP Device has wake ~

LDT_LPSEL [t} s

Write Read

7.3.4 Regulators control

Enable or disable FS26 regulators. Check Enable or Disable box then click on write
button. These registers do not provide regulator status; it writes ‘1’ to apply the command
then restart to 0. Write ‘0’ has no effect. VPRE can be only enabled or disabled in test

mode.
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| Regulators |

Regulators

VPRE EN GPIO2 High
VPRE DIS GPIO2 Low
GPIO1 High WREF EN
GPIO1 Low WREF DIS
VBST EN VTRK2 EN
VBST DIS WTRK2 DIS
voor:
VTRK1 EN WCORE EN
VTRK1 DIS WCORE DIS
LDO2 LDO1
LDO2 EN LDO1 EN
LDO2 DIS LDO1 DIS
| Write |

Figure 45. Regulators control

7.3.5 AMUX

This Menu can be accessed from Tool Bar >REG ACCESS or View >>Show>> Register
Map >>AMUX Registers.

This tab allows selection of AMUX pin channel and gets its current value by using KL25Z
AMUX ADC pin. The voltage or temperature graph can do a single read or dynamically
display various channels.

The displayed values apply to the divider and temperature formulas.
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Valug Unit || VOORE - . Osr Pol ¥ At S ¥ ¥ At Sk K

P P P P

-

T 1 . T T U T Rt T R I PR €
e Timels]

Figure 46. AMUX

To do a single read of all channels click on Read button.

To use the dynamic graph, select the channel then click on “+” button to add to the graph
and then start polling with Poll button.

Click again on Poll button to stop measurements.

Script editor

The script editor allows you to create or send existing sequences to the device. You can
read/write individually to a register, to an I/O or to an analog pin. You can emulate an
OTP configuration as well with this tab.

This Menu can be accessed from Tool Bar >>SCRIPT or View >>Show>> Script Editor.

=T
File View Bxport NXP Help

FS2630 ADDR:

o o Fs2630 Seript Commands Window Script Results Window
Aias Alias

e
e~

ACCESS
Y

b Analog Prs

i
5

" Registers
b Mode

b Generator

ivimip:gi®

Figure 47. Script editor window

The script can be written by selecting and configuring the pins and registers that are
available on the script commands section, or by loading a previously exported .txt file.
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Device FS26
Alas Alias

[» Digital Pins
> Analog Pins
I> Reqisters
I Mode

> Generator

Click on one type of command to access more options, until the command to build the
sequence is found.

* Digital pins: Select the pin name, then pin value (High or Low). Command is
automatically added to the script.

4 Digital Pins
Pin Mame: | MCU_DBG3Y -

Pin Value: | HIGH =

* Analog pins: Select the pin name then write the pin value. If the pin is read only, pin
value will not be enabled and it will be added to script editor automatically.

4 Analog Pins
Pin Mame: | AMUX_ADC -
Pin Value:
¢ Registers: Select the Operation (Read/Write).

— Read: Select the register group then the register name. Register is added to script
editor automatically.

4 Reqgisters

Operation: Read -

Reg Group: functional A

Reg Mame/addr: | M_DEVICEID -

Value:
UM11504 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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* Write: Select the register group then the register name. Write value and click on enter
key. Value must be written in HEX. Push Enter key to add to the editor.

4 Reqgisters

Operation: Write -

Reg Group: functional o=
Reg Mame/Addr: | M_TSD_FLG -
Value: |oxoooo]

* Mode: Write command to exit or enter different device modes.
— Test mode: Send Main and Failsafe test mode entry keys
— User mode: Exit test mode if device is in test mode.

* Generator: Select an existing script to add to the script editor. Please consider that
some options may require to be in a specific mode or state.

4 Generator

Part numbers: | functionak-config
safety-config
otp-config
otp-emulation

VOTP-config

Go to Standby
Go to LPOFF
Simple-\WD
Challenger-WD
OpenWD-Window
FSOB-Release

The script operations can be found in the bottom of the script editor window. This section
is responsible for:

e Execution of script.
» Script management : Create, Open, Save, Run
* Logging feature : Load, Save, Clear

7

CLEAR HELP

Figure 48. Script editor options

Run: Runs the script once

Loop: Runs the script continuously in loop
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Save: Saves the script that is present in the script command window in text file

Open: Opens a saved script from the desired location

ATE: Saves the script in ATE format

Clear: Clears the script command window

Script Editor Help Window: This section describes the commands available in Script
editor and their formats. This Menu can be accessed from Menu >> SCRIPT >> Help or
View >>Show>> Script Editor >> Help

OTP mirror registers

To enable this tab, test mode must be applied. This tab is divided in Main and Failsafe

OTP registers.

Each bit group box can be read or written, or the whole page can be read. OTP
configuration can be imported or exported from this tab.

Man  Fal Safe

1/ Comtiguration
- |V

VEPANTHOTP  4Bwvd3v = WV MISTAGE_OTP | Deabled TROT_OTF F= 1Y - | WY
WKIOFS_DIS_OTP  Grabled - [ WIRLOTP | Pl feabled - | MWV SOT_ SV 0T Byouss Daabied = | MV
FETRY_DIS OTP  Enabied - | ¥ W0PD_OTF | PubDown Enable = | WV CORE_SLOT_OTF | Sot & - |
RETRY_MOCLOTP  Ureed vty = |V OITHOTE | Low woltage thes = | WV D01 ROT_OTF sets - | W
RETRY_MSK_OTP 100 = - | W K2STAGE_OTP | Deabled - | ¥ LDOZ_SLOT_OTP St - WY
LK_FREQ_OTF 16 Metr -y 102PU_OTR Publip Enables = | WV TRKI_SLOT_OTP St & - |
05_B_OTP Ao Trargon ¢ = | WV 0eP0_oTe Pk fiown lnabig = | WV TRG_SLOT.OTF  Sotd v
K2TH_OTP Low voltage thee = | WV VREF_SLOT_OTP  Setd "y
e Read
WKITHOTP | Low volage thea = | WV 0LROT_O sty L
WATHOT?  Low vokage thee = | WV 100_SLOT_OTF Sotd Wy
WHIFD_OTP | Disabied o i
e aad
WAPO_OTP | Duatied - | v
Wity Raad
1 Contigaraton
VEST_OTR 5.00% - WV WEORE_GTP 80V - | WV apo:_oTe 3y -
VEST_(FG_OTP Feont-end bosst = | WV CORE_CTRL OTP | Vabey moda cont = | WV VIDOI P OTP 33V
VRST_Ov_OTe Ato-anible moe = WV CORE_MOOE_OTP | CEM enly - | WV LOOILP_IN_OTP  Duatled
VEST_PH_OTR M delay = [H¥ CORE_S5_OTP Sow ramp - [V UDOITOFS_OTF | LDOA deabled or =
VISTLE_SR_OTP Pu=xjpp- - WV CORE_AM_OTP 184 - | WV ADOITS0_PO_OTP | Pubdown scuble =
VEST_TOR_MBI_OTP | 180 ns = [ CORE_PH_OTR | Ho dely [
wite Fead
VEST_55_0TP 6 ms - W COREHS_SK_OTP  |Rase = 3 Vs Fa = | WV
T I | PR = - LWV

Apphaation 1.1.3% Davice Mode: teszmods Color lagand: Heh | Low 8

VPRE_OTP
VPRE_LP_OTP
VPRE_LP_DVS_OTF
VPRI_OC_OTP
VPRE_DC_DOLT_OTR
VPRE_S5_O0TP

VPRE_POVANL_DLY_OTP | 10018

VPRE_BOS_OTR
VERI_PW_OTP
VPRE_SR_OTR
VPRE_GM_OTP
veRI_ccowe_oTp
VPRE_RCOMSP_OTP
VeRILSC_OTP
VPRE_PRH_TOH_OTR
VERI_PRM_TOR._OTP
VRRE_CLX_OTP
VRRETDRS_OTF

VPRITSD_PO_OTR

wite

e -
T -
22 e =L
A - W
25008 - | WY
260 s = | Wy
00 1 = |V,
330V = | ¥
Mo delay = | WY
Sowands = | WY
0ugimens v MWV
2.0 0F = | ¥
1300 k1 = | ¥,
i - WV
240 7 - | WY
e - W
e - WY
VPRE disabled on = | WV
Pubdown mabiy = | WV
#aad

Riad M Wite A || OTP fport || Export

ooz ot
W0z 1P 0TR
00218 B_OTR
D02TERS_OTR

LDO2TS0_PD_OTE

v
a3y

Dustied

D01 deatied or =

Fubdewn aeable =

wite Read

Figure 49. OTP mirror registers

Read/write operation

To read a bit group, click on the read button from a box. Read values are displayed to the
right of each register.
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Figure 50. Read bit group

Main Fail Safe

VSUP_UVTH_OTP | 4.8V/4.3V - |48 V/4.

WK1DFS_DIS_OTP | Enabled ~ | Enabled
RETRY_DIS_OTP | Disabled ~ | Disabled
RETRY_MODE_OTP |Infinite retry - | Infinite s
RETRY_MSK_OTP | 810200 ms ~ | 819200
CLK_FREQ_OTP 16 MHz ~ |16 Ml

Auto Transition ¢ ~ | Auto Tr

Write Read *

BOS_IN_OTP

To write to a bit group, modify the controls of each register, then click on write button.

Figure 51. Write bit group

VSUP_UVTH_ OTP 4.8 V/4.3V | 4.8 v/4.

Enabled
VSUP UV threshol

WK1DFS_DIS_OTP

RETRY_DIS_OTP | Disabled

RETRY_MODE_OTP |Infinite retry - | Infiniter
RETRY_MSK_OTP | 819200 ms ~ | 819200
CLK_FREQ_OTP 16 MHz ~ | 16 MHz

Auto T

BOS_IN_OTP Auto Transition ¢ ~

Wr'rt‘ Read

7.5.2 Read/write all and write all operation

Read all will read all the bits of each block from all mirror registers.

Read values will appear at the right of each register as well on the window log.

Figure 52. Read all

Read Al Write Al

"

QTP Import Export

To write all OTP bit groups configuration click on Write all button.

7.5.3 Mirror registers export option

This operation generates and saves as text file in local device which can be imported

later into this tab. Figure 53 shows the generate .txt configuration file.
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L My
U 526 - Mimer Editer x| -
Read Al || wite Al || OTR import
+ w EMC TESTING » OTP Confrgurations + FS26330 back end 453Khs WD enabled - earch FAIGII0 back end 4 2 a
4| Organite v New foldes R ' N
A Hame Saatus Dute modified Type Size b
2 Quick sccess

& Documents Ho items match your sesrch.

o Downlosds #

& Pictures. &
@ tunk *
o EFAST Platto: #
| B arbatndn &
526330 front er
Function |
Misc seripts
LIIKT Mo Satety
I rexp %
g i o |
- aroe ) o
- . i = = .~ abey mode control
s VBST_OV_OTP Auto-enable mac = Auto-enable mode | CORE_MODE_OTR | CCM anly = | CCH only
VBST_PH_OTP 1 Qock Cycle = |1 Closck Cycle: | CORE_S5_OTP Fast amo = |Fast mmp
|
VBSTLS_SR_OTP PU=20/PD= ~ PU=20/PD=170 ECOREH.NOTP 25A v |25A
VBST_TON_MIN_OTP | 180 ns v 180 s i CORE_PH_OTP 20ock Cyces  ~ |2 Clock Cycles
|

VBST_S5_OTP 0.6 ms - 06ms | COREHS_SR_OTP | fise = 3 jng; Fa = | Rise = 3 W/ns; Fall = 2 s

Figure 53. Export Option for reference

7.5.4 OTP import to mirror registers

This option is used to import the configuration file previously saved. Click on OTP import
button and select the the.txt configuration file previously saved from this tab.

Man Pl Safe Read AL wets it | [GTFimpec]|  Eon
e — —— —T—
| VR NTH_OTE |48WHIY = ARVEIY BONSTAGE_OTP | Low Sicka Drwet = | Lirer Safe Dt | TsoT ot 50 = 250
WKIDFS_OI5_0TF | Enabied - | Erabied | I01PUOTP | Pubiio Duatied = | Pubiin Duabied | SLOT_BYP_OTF | Brouns Dsabied | Bycis Disabied
FETRY_DIS_OTP  Enabied = | Enabled :I)IW_W PulbDown Deadie = PulDown Deadied ;MDY_OTP OF = | OFF
RETHY_MOOE_OTF | Lmted retry = |Limited ety | DITHLOT | Low votage thes = | Low votage thesstold | 1por_sor_ome o - oo
| RETRY_MSK_OTF 800 ms. = B0 ms WOISTAGE_OTP Low Sefe Drver = | Lowr Safle Drver EmOY_OW OFF = |OFF
| QX REQOTR  18ME - 1w WIPYOTP | Publip Deabied | Publip Diabied | TRK1_S0T.0TP | e - e
BOS_P_OTR At Traeton ¢ = | Aute Trmiten on VRRILUVH | HIPO_OTP | PubDown Dasth = | PebDown Duatled | T_swat_ote | oo = |y

e e :wnH_ow Low volage the | Low volage theeshold :WJDY_OW OFF - | OFF
|| WITH_OTP | igh wektage they = | High valtage threshoid [ M1_SOT_OTR | O - %
WITH_OTF | Low voillage thie = | Lo voRage theeshold | w2 smor o o = oW
WIPD_OTP Deatied = | Deabled e Sand
WKIPO_OTP Cmabind = | Duabled
wirte L
N (T N T

VPRE_OTR sS40V = 540Y VEST_OTR BOa Y = |noov WORE_OTP 150V =150V
VPRE_LP_OTP 70V 30V VEST_CFG_OTP Front-and boost = | Front-end boost CORE_CTRL_OTP  Vabey mode cont = Vabey mode contral
WPRILLEOVE_OTR 33 mivfes - B VEST_OV_OTP Auta-anable ot = | Auts-anabie mode COME_MODE_OTF | CCM erily = CCM only
VPRE_OC_OTP A * 20A VEST_PH_OTP 1 Olock Cyce = | 1 Ock Cycle: CORE_S5_OTP Fast emp = Fast pmp
VPREOCDRLT.OTF | 2508 M VESTLS.SAOTP  (PU=28/P0 = ~ [PU=20(F0 =170 CRELMOTF 254 - 23A
| veRE_s5_aTe 0 - M VEST_TON_MBI_OTP | 183 = |1oom COME_PN_OTP | 3 CotkCrdes = 3 Clotk Cycles
VPRE_PDWN_DLY_OTF 1 ms. v ims VEST_S5_0TP 0.6 ms ~ 0.6 COREHS_SR_OTP  Wise = 3 Vinai Fa = Rse = 3 Ving: Fal = 2 Wins
VPEE_BO5_OTR 500V - 500V VIST_MAX_DCOTP | 72.50% - 7250 CORE_GM_OTP  S1uSemens = 5]uSemins
VPRE_pH_OTR e delry - o ety VEST_CCoMR_OTF | 200 o - |20 o CORE_COOME_OTR 60 - s
VPRE_SR_OTP ‘Slow mode *  Slow mode VEST_GMCOMP_OTP | 1.9 45 ~ 395 CORE_RCOWP_OTP 200 k2t * 200k
PRE_GM_OTP 10w =10 uSaes VEST_BCOMP_OTF | 1000 0 - | 10030 CORE_LSBLOTP 1 =l
WPRE_COOMP_OTP 12.00F = [12.0pF VEST_ILB4_OTF 60 mARSHS - | 60 PV/RSHS CORETOFS_OTP | VCORE deatled ¢ = - VODRE dsabled only
| VPRE_RCOMP_OTP 1300 K0 = 1300 @ VBST_SC_OTP 0 miies Ll CORETSD_PO_OTP Pubdown enabie = Puldown enabled n TSD
VPRE_SC 0T BB = 118 e iy Td i ey
| VPRE_PFM_TON_OTP 240 na * M0ns
Figure 54. OTP Import for reference

7.6 Device programming

This section is used to burn permanently an OTP configuration on the OTP fuses. To
enable this window device must be in test mode.
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Device Programming

Device Programming Configuration Fuse Box Status

Comfgsource [t -

Select Config Script Browse BUSY @ CRCSTSO [_Tl BUSY @ CRCSTSO [Il

Config Script Not Selected ERROR (0] cresTst [(0) ERROR (0] cresTst (@)
ONE_ERR (0] cresTs2 [(0) ONE_ERR (0] cresTs2 @)

Status Not Ready TWO_ERR o) SsEcTeE0 (1) TWO_ERR o) secTeeo (1)
MAX_PGM_EXCEED (0] secteel [0) MAX_PGM_EXCEED (0] secteel [0)
VRR_CHECK_TRIES (1] SECTBE2 (@) || VRR_CHECK_TRIES [ 1) seceez [0
peM_FAIL WP [0 secTwpo () || peM_FALwP [ secTwro [1)
BOOT ERROR  [0) sectwel [(0) BOOT ERROR  [0) sectwel (@)
VRR_ERROR [10)] secTwp2 (0] | VRR ERROR [10)] sectwez (0]

Reset Read

Figure 55. Device programming

To program an OTP configuration Vdebug pin must be higher than VDBG65TH. To apply
this voltage, turn on SW7 (Apply 8 V to Vdebug).

Click on Browse to select an OTP script file, then click on program button to run the
script. If Vdebug not set to 8 V a pop-up appears asking to turn on SW7, or it turns on
automatically if jumper J13 is on Automatic mode J13 3-2.

If the required conditions are met (sectors available), the programming starts. Otherwise
the execution is cancelled. To verify sectors are available click on read button from Fuse
Box Status.

OTP is programmed into SECTBEZ2 of Main and Failsafe. SECTBE1 and SECTBEO are
reserved for NXP users only.

Blue or ‘0’: Available
Yellow or ‘1’; Not available

When programming is complete, a pop-up appears to request to turn off SW7 and SW6
(Put Vdebug to 0 V).

If the device was programmed correctly the power-up sequence starts. Fuse box status
can be read to verify if sectors are burned. In some conditions a power up could be
required.

INT tab

This tab allows access to monitor the regulators and safety events. To access the
Interrupt Editor window, Menu >> INT OR View >>Show>> Interrupt Editor

It is separated in two tabs: interrupt tab and safety diagnostic tab.
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termunt Configuraton Safaty Dagnostcs Rz Al
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= . Ll AL de e e S Gl (o sk SO0 Stans |
vEuR v [0 T~ (] net ke | | vens (] ot ke || vt bwer. ¥ [ notvked [
veue o 0 e, Mk || 002 [ ner vk | | vaST 0 nocrunked || wamzower v [ notsked [
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Figure 56. Interrupt Configuration tab

The below legend and functions apply to both tabs:

¢ Blue means Low or not activated.

* Yellow means High or activated.

To clear flags, click on each check box from clear column or click on clear all button.
* To mask the interruption, check the box of each interruption from mask column.

¢ Click on Read button of each box to read the current status or on Read all button to
update the whole tab.

* Use Poll button to read each box periodically.

Sense status can be read only.

7.7.1 Interruptions

This tab allows the user to monitor the regulators, Wake inputs, 1/0 and communication
events or status. It allows read, write and poll over/under voltage, over temperature and
over current of device. You can read, clear or mask an interruption.

If an event occurs flag changes to red. When regulators are red or ‘1’ they are turned ON.
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Interrupt Configuration

Safety Diagnostics

N e
Clear Mask Clear Mask Clear Mask Clear Mask  sense
Gear geatus M3 grarus clear  geatus M3 geatus dear  starus M3 gratus O3t gtatus M2k geatus  status
VSUP UVH [ ] v LDO1 Shutdown [ ] Wy VPRE [ ] NV WAKEL Event [ ] % [ ]
VSUP OV [ ] NyY LDO2 shutdown [ ] WY vBsT [ ] NV WAKE2 Event [ ] Ny [ ]
VSUP U6 [ ] Ny VCORE Shutdown [ ] Wy VCORE [ ] NV 101 Event [ ] Ny [ ]
VBOS UVH [ ] Ny VTRKL Shutdown [ ] Wy o1 [ ] NV 102 Event: [ ] Ny [ ]
VPRE UVH [ ] Ny VTRK2 Shutdown [ ] 1% Loz [ ] NV LDT Event [ ] NV
VBST_OV [ ] 1% Clearal Read pol TRKL [ ] NV Invald register [ ] NV
Clearal Read pol TRK2 [ ] NV SPI Clock [ ] NV
Clear all Read Poll SPICRC [ ] Ny
Clear al Read Pol

Regulators Status

Sense
Status

VPRE
VBOOST
CORE_S
LDO1_S
LDO2_S
TRKL_S
TRK2_S

REF_S

WBSTFB_UV_S

Read Poll

Figure 57. Interruptions

Safety diagnostics

Safety diagnostics tab allows the monitoring of safety events such as VMON status, bad
WD, SPI communication errors, FCCU pins, safety outputs, ABIST1 and ABIST2 status.

Interrupt Configuration | Safety Diagnostics

FS VMON Status Safety Diagnostics Safe 10 Flags and Status

Clear Mask Clear Mask  Sense Clear Sense Clear Sense
Cear  srrus MK satus Clear status M2 status  status Clear  status Status Clear  status Status
EXT_UV [ ] Ny BAD_WD_DATA [ ] Ny EXT_RSTB [ ] OTP_CORRUPT [ ]
EXT_OV [ ] BAD_WD_TIMING [ ] RSTB_EVENT [ ] REG_CORRUPT [ ]
REF_UV [ ] NV FS_DIGREF_OV [ ] RSTB_DIAG [ ] TM_ACTIVE [ ]
REF_OV [ ] ABIST2_PASS [ ] RSTB_REQ [ ] DBG_MODE [ ]
TRK2_UV [ ] Ny ABIST2_DONE [ ] FS0B_DIAG [ ] FS_COM [ ]
TRK2_OV [ ] SPLFS_CLK [ ] FS08_REQ [ ] FS_WD [ ]
TRKI_UV [ ] Ny SPLFS_REQ [ ] FS1B_DIAG [ ] FS_I0 [ ]
TRK1_OV [ ] SPLFS_CRC [ ] FS1B_REQ [ ] FS_REG_OVUV. [ ]
LDo2_Uv [ ] Wy FS_OSC_DRIFT [ ] GOTO_INIT [ ] FS_BIST [ ]
LD02_ov [ ] Focut [ ] 0% RSTB_DRV. [ ] Clear all Read poll
LDO1_UV [ ] Wy Fecu2 [ ] Ny RSTB_SNS [ ]
LDO1_ov [ ] Fecu12 [ ] FS0B_DRV. [ ]
CORE_UV [ ] Wy ERRMON [ ] Ny FSOB_SNS [ ]
CORE_OV [ ] ABIST1_PASS [ ] FS1B_DRV. [ ]
VPRE_UV [ ] Ny ERRMON_PTN [ ] FS1B_SNS [ ]
VPRE_OV/ [ ] FOOUI_RT [ ] Clearal Read pol
Clear al Read pol FCCU2_RT [ ]
Clear al Read Pol

Figure 58. Safety diagnostics tab

ABIST1_PASS Yellow means that it is done and PASS, since we can read ‘1’ from its
register. 0 or blue after execution means fail.

OTP tool

This tool allows user to configure OTP registers, to save configurations and to generate
scripts in different file formats which can be burnt (OTP script) or emulated (TBB script)
into the FS26 SBC.

To access the FS26 OTP tool, launch NXP GUI Application and Navigate to the OTP Tool
OR Access OTP Tool from Menu: View >> Show/Hide >>OTP Tool
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It is possible to save a configuration to visualize or to modify it later. Click on save config
to export or File then Save. To import Click on Import button or from File then Load.

7.8.1 OTP tool application menu

All blocks in the OTP tool have default values configured on launch. It consists of the
following configuration sections:

» System configuration

¢ Switching regulators

* Regulators

* Voltage monitoring

» System safety configuration

Sysvern Confguration | Sweching Reguintor | Reguistors | vokage Mongonng | System Safety Configuraton  O7TF D Fwert o S ———
{eomsany o [cargany are)
VEUP_UVTH OTR  4BVvfaly ¥ TROT OoTF 250 1% L
(Locatnn [Comguny Location]
WKIDSS_DIS_OTP | Enabled - SLOT_BYP_OT® | Bypass Disbled |
|{Contact Hame®  [Contact Name,
ROTRY_DIS_OTP | Ensbled - CORI_SLOT_OTP | Skt gEENT Rt {{Contac: Rana]
RETRY_MODE_OTP | Urmited fetry et D01 _SLOT OTP Skt x |Contact E-rad™  [Contict E-mai]
RETRY_MSX_OTF | 100 ms v LDO2_SLOT_OTR | Skt 0 |Phone Number® [Contact Phone Hurmber]
CLK_FREQ_OTP | 16 Mbiz - TRKI_SLOT_OTP | Skt |
| Address®1* [Company Address]
BOS_M_OTP Ao Transton on VWRE = TREZ_SLOT_OT | Skt 0 |
VREF_SLOT_OTP Skt d fﬂddrnlz
101 SLOT OTF Skt = |eer (=201
Re RO O - L0ce |20 Cade (2w Postal Code]
|Country™ [Country]
;Dl'ilr Info.
1 = Program Datails

HISTAGE_OTP | Disabled Program Name® | [Program Hame]

0IPU_OTR Pubp Enabisd = | Applcation® | [Apphcation Descrption]
HOIRD_OTP Pul-Doren Erubled T Production Bace) [ Targatad Production Date] | |
poees Sarrole Date” | [Regure Samoie Date]
N TH_OTR Low wokage threshold =
Other Info
HOZSTAGE_OTP | Disbied vocaE
= S5 |Deace Twe | F3260
zPU_OTR Pubiip Enabled ot lowm A
b |Part Homber  PFSIBAMDADES
H0H0_OTP Pul-Down Erabled 1 =
" 1z | Target Market | Automatie -
HOITH_OTR Low vokags thrsshald =
it
WKLTH_OTP Low woltage threshold - —
T
WH2TH_OTP Low wokage threshold = LT
WKIPD_OTP Dissbisd e
WKIPD_OTF  Daabled oy I
oo
o F] = = &
& :
H ¢ £ £ ¢ £ £l

Figure 59. OTP tool configuration tabs for FS26

7.8.2 OTP configuration sections

7.8.2.1 System config

This block consists of the parameter (bits) settings that are related to the System
configuration registers of FS26. It displays block diagram with the selected regulators
output values from Regulators section. It contains the Power up sequence configuration
which is displayed in the sequence diagram. You can configure the I/O and Wake inputs
as well.
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System Configuration | Switching Regulator |~ Regubtors = Volkage Monitoring |~ System Safety Configuration | OTP ID
10 contration

250 ps
Bypass Disabled
Skt 0
Skt 0
Sht 0
Slot 0
Slot 0
Slot 0
Skt 0
Skt 0

Block Diagram System Configuration
VSUP_UVTH_OTP | 4.8V/4.3V ~ TSLOT_OTP
F526-D

WKIDFS_DIS_OTP | Enabled ~ SLOT_BYP_OTP
sooy || RETRY-DIS_OTP |Enabled b CORE_SLOT_OTP

RETRY_MODE_OTP | Limked retry - LDOL_SLOT_OTP
SELY RETRY_MSK_OTP | 100 ms - LDO2_SLOT_OTP
080V || ok FREQ_OTP |16 MHZ - TRK1_SLOT_OTP
33v BOS_IN_OTP Auto Transtion on VPRE ~ TRK2_SLOT_OTP
33v VREF_SLOT_OTP
cr 101_SLOT_OTP
e 102_SLOT_OTP
33v

VPRE g
han |
o
ooz [
TRKL T
™ -
VREF [ 7T
GPIo1 _I
GPIOZ

srigse.
srigsz |
srigss

Figure 60. System configuration tab

sosez
srlosze |
srlosze

101STAGE_OTP | Disabled

101PU_OTP Pul-Up Enabled
101PD_OTP Pul-Down Enabled
I01TH_OTP Low voltage threshold
102STAGE_OTP | Disabled

102PU_OTP PulUp Enabled
102PD_OTP Pul-Down Enabled
102TH_OTP Low voltage threshold
WKITH_OTP Low voltage threshold
WK2TH_OTP Low voltage threshold
WK1PD_OTP Disabled

WK2PD_OTP Disabled

7.8.2.2 Regulators

The FS26 regulators are separated in two tabs, Switching regulator and Regulators

(LDOs).
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System Configuration | Switching Regulstor | Regulators | Voltage Monitoring | System Safety Configuration = OTP ID

VPRE Configuration VBST Configuration VCOORE Configuration

VPRE_OTP 3.20v v VBST_OTP 5.00v ot VCORE_OTP 0.80 v v
VPRE_LP_OTP 320V - VBST_CFG_OTP Front-end boost = CORE_CTRL_OTP | Valley mode control v
VPRE_LP_DVS_OTP 22 mv/us x VBST_OV_OTP Auto-enable mode hd CORE_MODE_OTP | CCM only hd
VPRE_OC_OTP 0.6V - VBST_PH_OTP No delay - CORE_S5_0TP Slow ramp -
VPRE_OC_DGLT_OTP | 250 ps - VBSTLS_SR_OTP PU=20/PD=170 ~ CORE_ILIM_OTP 1.0A -
VPRE_SS_OTP 269 pis - VBST_TON_MIN_OTP | 180 ns - CORE_PH_OTP No delay -
VPRE_PDWN_DLY_OTP | 100 ps = VBST_SS_OTP 0.6 ms - COREHS_SR_OTP  |Rise = 3 V/ns; Fall =2V ~
VPRE_BOS_OTP 3.20V = VBST_MAX_DC_OTP | 72.50% S CORE_GM_OTP 13 uSiemens >
VPRE_PH_OTP No delay - VBST_CCOMP_OTP 200 pF = ‘CORE_CCOMP_QOTP | 50 pF e
VPRE_SR_OTP Slow mode = VBST_GMCOMP_OTP | 3.9 S v CORE_RCOMP_QOTP | 150 k2 o
VPRE_GM_OTP 10 uSiemens x VBST_RCOMP_OTP 1000 k e CORE_LSEL_OTP 1upH -
VPRE_CCOMP_OTP 12.0 pF v VBST_ILIM_OTP 60 mV/RSNS. S CORETDFS_OTP VCORE disabled only =
VPRE_RCOMP_OTP 1300 KQ v VBST_SC_OTP 0 mV/us ot CORETSD_PD_OTP | Pul-down enabled in TS ~
VPRE_SC_OTP 1181 mv/us =
VPRE_PFM_TON_OTP 240 ns =
VPRE_PFM_TOFF_OTP 80 ns -
VPRE_CLK_OTP FSWj/40 -
VPRETDFS_OTP VPRE disabled only >
VPRETSD_PD_OTP Pul-down enabled in TS =

Figure 61. Regulators tabs

In the switching regulators you can configure VPRE, VBST and VCORE output values
and its internal parameters. You can select the Power topology by configuring the
VBST_CFG_OTP bit group.

VBST Configuration

VBST_OTP .00V =

VBST_CFG_QOTP

VBST_OV_OTP Independent boost

In the Regulators tab, you will find: VLDO1, VLDO2, VTRK1, VTRK2, VREF output
values and its TSD behavior.

System safety configuration

This tab allows user to configure ABIST1 for each regulator, configure system reaction in
case of Fault or enable and disable Watchdog timer.
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Systern Configuration Switching Regulator Regulators Voltage Monitoring System Safety Configuration OTP ID
ABIST1_VPRE_EN_OTP | Disabled = VWAKEZ_LP_EN_OTP Disabled =
ABIST1_VCORE_EN_OTP | Disabled = FAULT_DFS_EN_OTP Go to DFS when FLT_EF =
ABIST1_LDO1_EM_OTP | Disabled - FS1B_FS0B_EN_OTP Delayed Assertion Enabli =
ABIST1_LDOZ_EN_OTP Disabled A PRE_RSTB_DLY_EN_OTP |0 us hd
ABIST1_TRK1_EN_OTP Disabled = DIS85_DIS_OTP 8 Second Timer Enabled ~
ABIST1_TRK2_EN_OTP | Disabled - WD_DIS_OTP WD Timer Enable -
ABIST1_VWREF_EN_OTP Disabled A LBIST_STDBY_OTP Always perform LBIST — ~
ABIST1_EXT_EN_QTP Disabled =
Figure 62. System safety configuration

Voltage monitoring

This tab allows user to configure FS26 voltage monitoring and consists of the following:

* VMONPRE Configuration
VMONLDO1 Configuration
VMONCORE Configuration
VMONLDOZ2 Configuration
VMONEXT Configuration
* VMONREF Configuration

Make sure that each VMON is assigned with the same voltage output value configured
on regulators tab, then select its fault OV/UV threshold and filtering time.

-

Yoltage Monitaring

VMONPRE Configuration

Save Config

System Configuration | Regulators System Safety Configuration Import

VMONLDO1 Configuration VMONTRK1 Configuration

33V =

VPRE_V_OTP 3.2v - LDO1_y_CTP TRK1_V_OTP L2v =
VMON_PRE_OVTH_OTP | 104.5 % - VMON_LDO1 OVIH OTP | 104.5% - VMON_TRK1 OVTH_OTP | 104.5% -
VMON_PRE_UVTH_OTP |88 % x YMON_LDO1_VTH_OTP 88 % - VMON_TRK1_UNTH_OTP | 88 % =
VMON_PRE_OVDGLT_OTP | 25us - VMON_LDO1_OVDGLT_OTP | 25us = VMON_TRK1_OVDGLT_OTP | 25us -
VMON_PRE_UVDGLT_OTP | 5us = YMON_LDO1_UVDELT OTP | 5us - VMON_TRK1_UVDGELT OTP | Sus -

VMONLDO2 Configuration VMONTRK2 Configuration
VCORE_V_OTP 0.8 - LDO2_V_OTP |3.3v - TRK2_V_OTP 1.2V =
VMON_CORE_OVTH_OTP | 104.5 % - YMOM_LDOZ_OVTH_OTP | 104.5 % - VMON_TRK2_OVTH_OTP | 104.5 % -
YMON_CORE_UVTH_OTP | 83 % - YMON_LDOZ UVTH_OTP | 88 % = VMON_TRKZ_UVTH_OTP |88 % -
VMON_CORE_OVDGLT_OTP | 25us - VMON_LDOZ_OVDGLT_OTP | 25us - VMON_TRK2_OVDGLT_OTP | 25us - |
YMON_CORE_UVDGLT OTP | 5us - VMON_LDOZ_UVDGLT_OTP | 5us = VMON_TRK2_UVDGLT OTP | 5us -

VMONEXT Configuration VMONREF Configuration
VMON_EXT_OVTH_OTP | 104.5 % = VREF_V_OTP 3.3V -
VMON_EXT_UVTH_OTP 88 % = VMON_VREF_OVTH_OTP | 104.5 % -
VMON_EXT_OVDGLT_OTP | 25us | VMON_VREF_LNTH_OTP |88 % =

Figure 63. Voltage monitoring

OTPID
Displays OTP ID. Only NXP users can create a new OTP ID.
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Program ID

PROG_IDH_OTP |A ]

PROG_IDL_OTP |0 ]

7.9 1/0 pins tab

This section can control some 1/Os connected to the KL26Z plugged freedom. It can read
the device safety outputs externally or to control different voltage sources in order to
apply sequences to apply debug mode without moving any switches.

The input pins are the pins that can be read from the MCU, they are input pins from MCU
point of view. This section contains the safety outputs FSOB, FS1B and RSTB. You can
read it once with Read button. Or you can select at which frequency you want to the read
the pins, select the duration then start polling with Poll button.

FS26 Device ID: SPI Freq (KHz): Go to Standby bt execute
Log Window

@ Fiter Messages - 5{%

BECESS | A Gkl WM | FSOB_MCU : Duration [100ms |+ Poll Read MCU_DBGBV : (' Low () High

FS1B_MCU : Duration | 100 ms - Poll Read MCU_DBGSV: () Low | High

<>
RSTB_MCU : Duration |100ms % Pall Read
SCRIPT - ' - VBAT ctrl: [ Low () High

10 PINS

Figure 64. 1/0 pins tab

The output pins are thresholds that can be controlled with MCU. These pins are
described in Section 4.2.10 "VDebug pin voltage control”.

¢ VBAT_Ctrl: Open or close VBAT power supply
* MCU_DBGS5V: 5 V on VDebug pin
* MCU_DBGS8V: 8 V on VDebug pin

They can be used instead of the Manual switches SW6 and SW7. In order to use
MCU_DBG5V and MCU_DBG8YV for debug pin control, J13 must be on “Auto mode” J13
position 3-2. Select high or low to control the pins, default is low.

To use VBAT_Ctrl the red jumper JP1 next to the VBAT switch must be OFF. Once you
remove JP1 you can start using VBAT_Ctrl instead of SW1 to turn on or off power supply.
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VBAT

VBAT_Ctrl >

GNDw|||»

1 GND

These pins are also accessible from script editor; you could use those pins to create
script sequences.

8 Using FS26 NXP GUI

UM11504

8.1

Once you have installed the NXP GUI (Section 5.2 "Installing GUI software package")
you can follow these instructions for a quick power up, debug, programming or enter the
different operating modes of the FS26 SBC.

Power up

If your FS26 device already contains an OTP configuration, you only need to connect
a power supply to the VBAT Phoenix connector or the VBAT jack connector. See
Section 4.2.2 "VBAT connectors".

It is recommended to set your power supply to an initial value of 12 V and current limited
to1A.

Make sure your board has the right jumper configuration. Every KIT is delivered with

a default jumper configuration as in Section 4.3 "Default jumper configuration". This
configuration is enabled for a boost in front end topology. For back end see Section 4.2.3
"Power topology configuration".

Verify the KL25Z freedom is plugged, as well as the USB cable on KL25Z USB connector
side. It is important that the USB cable is connected since in addition to enabling the
communication with the NXP GUI, it provides voltages and references to some circuits on
board as well as generates the VDDIO reference for the IC.

Since all the previous statements are valid or considered, you may use the switch SW1
to power on your board.

If your OTP configuration has many safety features enabled, your device may restart or
turn off after a few seconds. Enter debug mode to waive some of those features.
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Debug mode entry

To modify any parameters or to communicate with the IC, you may enter the debug
mode. To enter debug mode, you should consider the power and connection statements
from Section 8.1 "Power up".

Once your KIT is ready, follow the next steps:

1. Make sure the device is powered off (SW1 middle position).

2. Turn ON SW6 to apply 5 V to the VDebug pin. Make sure the jumper of J13 has the
right configuration; default is Manual. See Section 4.2.10 "VDebug pin voltage control"
for more details.

3. Power on VBAT, and the device will enter debug mode. This allows access to the

register map, to emulate, or to program an OTP configuration on the NXP GUI.
4. To verify you are in debug mode, you can use NXP GUI Register map window to
Read FS_STATES (0x17) or you can click on FS_STATES display from USB and
Device status bar.

FS_STATES : 4-Debug entry

It is possible to start power up sequence and stay in debug mode. In order to start power
up sequence, turn SW6 off to put VDebug pin to 0 V.

Test mode entry

To enter the test mode, the chip needs to be in the Debug mode. Then test mode can be
accessed by writing the appropriate key sequences.

You can access test mode from NXP GUI device manager or write the keys to the script
editor

From Device Manager: Click on “Apply test mode” button to send the Main and Failsafe
test mode entry keys.

File View Export NXP Help

FS 2 6 Device 1D: Apply test mode

From Script Editor:
Copy and paste the keys in the script editor:

// Main Test mode entry
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SET_REG:FS26:M_TestMode:M_TM_ENTRY:0x0000
SET_REG:FS26:M_TestMode:M_TM_ENTRY:0xD5A7
SET_REG:FS26:M_TestMode:M_TM_ENTRY:0xB8EE
SET_REG:FS26:M_TestMode:M_TM_ENTRY:0x0F37
/[Fail Safe Test mode entry
SET_REG:FS26:FS_TestMode:FS_TM_ENTRY:0x0000
SET_REG:FS26:FS_TestMode:FS_TM_ENTRY:0xD5A7
SET_REG:FS26:FS_TestMode:FS_TM_ENTRY:0xB8EE
SET_REG:FS26:FS_TestMode:FS_TM_ENTRY:0x0F37
GET_REG:FS26:FS_TestMode:FS_TM_STATUS1

Script Commands Window

[/ Main Test mode entry

SET_REG:F526:M_TestMode:M_TM_ENTRY:0x0000
SET_REG:F526:M_TestMode:M_TM_ENTRY:0xDSA7
SET_REG:FS26:M_TestMode:M_TM_ENTRY:0xBSEE
SET_REG:FS526:M_TestMode:M_TM_ENTRY:0x0F37

J/Fail Safe Test mode entry
SET_REG:FS26:F5_TestMode:FS_TM_EMTRY: IZI:-:EIEIEIEI|
SET_REG:FS26:F5_TestMode:FS_TM_EMTRY:0xD5A7
SET_REG:F526:F5_TestMode:FS_TM_ENTRY:0xBSEE
SET_REG:FS26:F5_TestMode:FS_TM_EMTRY:0x0F37
GET_REG:FS28:FS_TestMode:FS_TM_STATUS1

Then click on Run Script.

-
| \L J |T J o "? ?
RN LOOP SAVE OPEN ATE CLEAR HELP

8.4 Emulate an OTP configuration

Before starting, make sure that the power conditions from Section 8.1 "Power up" are
valid.

If you're not in debug mode:

1. Make sure the device is Powered off (SW1 middle position).
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2. Then turn ON SW6 to apply ~4.5 V to the VDebug pin. Make sure jumper J13 has the
right configuration, default is Manual. See Section 4.2.2 "VBAT connectors" for more
details.

)
R T
Efr.;_"_gj ;

a3

Tpiz e pm
a S

3. Power on VBAT(SW1), and the device will be in debug mode.
If already in debug entry:

1. Open the NXP GUI, connect the device, and open the script editor.
2. Load a provided or created OTP configuration script (TBB) to load into the mirror
registers.

g@%&!z&o

TN ATE akan || HELP

3. Then click on the Run Script button.

A TBB script typically contains Test mode entry keys, if it doesn’t have it. See Section 8.3
"Test mode entry" to enter Test mode.

After running the script, you can read the mirror registers to verify the loaded OTP
configuration in the OTP Mirrors tab. Turn the VDebug (SW6) switch to 0 V to start the
power up sequence.

Program an OTP configuration

This section is intended to burn an OTP configuration permanently into the fuses. You
can program device sectors only one time. Make sure sectors are available.

You can program an OTP configuration from Device Programming tab. See Section 7.6
"Device programming" OR from the script editor.

1. If not in debug mode, see Section 8.2 "Debug mode entry".
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2. Turn on the SW7 to apply ~8 V to the VDebug pin in order to reach the OTP burning
threshold VDBG65TH. If this voltage is turn on, a blue LED will turn on (D19).

DO-A6B13-REV C1

TR SCH-46813-REV C g
- B E e R :

Figure 65. Burning voltage LED indicator (D19)
3. Open the NXP GUI, connect the device, and go to the script editor.

4. Load a provided or created OTP configuration script to load on the mirror registers.
Then click on Run button to run the script.

POy |y || 8 ?

RUN | | LOOP 57! til_r! AE || akbam | | wap
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Device should power up with the burned OTP configuration or perform a POR on
VBAT to verify the fused OTP configuration.

8.6 Go to INIT FS in debug mode

From Power up:

1.
2.
3.

Put Debug pin to 5 V (SW6 On) to access debug entry.

Device Power up (SW1)

If the device does not have an OTP configuration Emulate or program an OTP
configuration. See Section 8.4 "Emulate an OTP configuration" for Emulation or
Section 8.5 "Program an OTP configuration" for programming.

Put off SW6 to continue the state machine and access INIT FS. You can verify current
state from USB and device status bar; click on display to refresh.

F5_STATES : 9-INIT_FS

8.7 Go to Normal mode

To enter Normal mode from GUI, you must be in debug mode and in INIT FS state. If
simple Watchdog, you can use a script to release safety outputs FSOB and FS1B. If
Watchdog challenger, sequence must be sent manually.

1.
2.
3.

UM11504

Once in INIT FS, verify ABIST1 is pass from Safety diagnostics tab
Configure or verify Watchdog type from Mirrors tab.

Use a script to release safety outputs; use script A for watchdog simple or script B for
watchdog challenger. Script to release safety outputs is available in device manager
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scripts section, orr from script editor > Generator > Safety outputs release script and
run.
a. Sequence to enter normal mode with a Watchdog simple:
//INIT FS and simple WD enabled required
//Open WD window
SET_REG:FS26:Safety:FS_WDW_DURATION:0x008B
SET REG:FS26:Safety:FS_NOT_WDW_DURATION:0xF144
/[Send 1 good wd refresh to close INIT window
SET_REG:FS26:Safety:FS_WD_ANSWER:0x5AB2
/[clean fault error counter
SET_REG:FS26:Safety:FS_WD_ANSWER:0x5AB2
SET_REG:FS26:Safety:FS_WD_ANSWER:0x5AB2
SET _REG:FS26:Safety:FS_ WD _ANSWER:0x5AB2
SET _REG:FS26:Safety:FS_ WD _ANSWER:0x5AB2
SET_REG:FS26:Safety:FS_WD_ANSWER:0x5AB2
SET_REG:FS26:Safety:FS_WD_ANSWER:0x5AB2
//[Exit dbg mode
SET_REG:FS26:Safety:FS_STATES:0x4000
/Irelease FSOB and FS1B
SET _REG:FS26:Safety:FS RELEASE_FS0B_FS1B:0xB2A5
b. Sequence to enter normal mode with a Watchdog Challenger:
/IINIT FS and WD Challenger required
//Open WD window
SET_REG:FS26:Safety:FS_WDW_DURATION:0x008B
SET_REG:FS26:Safety:FS_NOT_WDW_DURATION:0xF144
//Send 1 ZD refresh to close INIT window
SET_REG:FS26:Safety:FS_WD_ANSWER:0xa54d
/[clean fault error counter
SET_REG:FS26:Safety:FS_WD_ANSWER:0x4a9a
SET_REG:FS26:Safety:FS_WD_ANSWER:0x9535
SET_REG:FS26:Safety:FS_WD_ANSWER:0x2a6a
SET_REG:FS26:Safety:FS_WD_ANSWER:0x54d4
SET_REG:FS26:Safety:FS_WD_ANSWER:0xa9a9
SET_REG:FS26:Safety:FS_WD_ANSWER:0x5353
/[Exit dbg mode
SET_REG:FS26:Safety:FS_STATES:0x4000
/Irelease FSOB and FS1B
SET_REG:FS26:Safety:FS_RELEASE_FS0B_FS1B:0xA565

Release safety outputs without script

To release safety outputs step by step, continue with these instructions:

UM11504 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.

User manual Rev. 1.0 — 19 February 2021

56 / 62



NXP Semiconductors UM11504

UM11504

8.8

KITFS26SKTEVM evaluation board

. Configure WD window. Since it is not possible to send a WD refresh periodically, open

WD Window. From FS config tab, go to WD window box, select INFINITE window and
click on write button.

WDW_RECOVERY | 64 ms v | B4 ms

WDM_DC(Duty Cycle) | Closed Window : ~ | Closed Window : 50%

WDM_PERIOD Disable (INFINITE OPEN WINDOW) |kl

1ms

2 ms

Or from device manager select Open WD Window script and click on execute.

. Send one good WD refresh to move on the state machine. From FS Config tab, click

on WD challenger or WD simple one time.
Or execute it from script editor or device manager.

. Send the number selected good WD refresh to clean the Fault error counter. Example:

Default number is 6. Click 6 times on WD Challenger or WD simple buttons. You can
verify the Fault error count is now 0 (FLT_ERR_CNT) in FS config tab.

. Exit debug mode. Write 1 to exit debug mode bit in FS_STATES. Go to register map,

then to safety tab.

F5_STATES (0x17) Read 0x0000 Write 04000 U

R I e R e e I

[ RESERVED H RESERVED ] [ RESERVED H FS_STATES[4] } [ FS_STATES[2] ] [ FS_STATES[2] “ FS_STATES[1] } [ FS_STATES[0] ]

. Send “FSO0b release” or “FSO0b and FS1b release” command to move to normal mode.

You can find these buttons in FS config tab.

Release FS Outputs

Release FS0B Release FSOB
Release FS1B Release FS1B

Release FSOB-FS1B | Release FSOB-FS1B

. After these steps, device should move to Normal mode. To verify current state, click

on FS states display from USB and Device status bar.

FS_STATES : 11-Mormal

Low power modes

Once in INIT FS or Normal mode, select a way to exit the low power modes. Write 1 to
the event or events that can wake the product from the low power modes.
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M_WIO_CFG (0x10) Read 0x0000 Write 0x0000 (4
[ RESERVED H RESERVED H RESERVED H RESERVED ” 102WUPOL “ I01WUPOL H WAKEZPOL H WAKELPOL }
l RESERVED H RESERVED H CSBWUEN H LDTWUEN ] l

[ T02WUEN “ I01WUEN } WK2WUEN H WKIWUEN }

8.8.1 Go to Standby

Execute Go to Standby script from Device Manager.

Go to Standby - execute

Or from Script editor > Generator, select Go to Standby script and run it.

Device should go to standby mode. Only VPRE stays turn ON and LDOs as configured.

Device FS26 Script Commands Window

J/STANDBY MODE, send in less than 10ms
SET_REG:FS26:Safety:FS_LP_REQ:0x00AA
SET_REG:FS26:Safety:FS_LP_REQ:0x0055

Alas  FS526 -

I Digital Pins
I» Analog Pins
[ Registers

> Mode

4 Generator

Generator: Go to Standby v

8.8.2 Go to LPOFF

Go to LPOFF - execute

Once in INIT FS or Normal mode, execute Go to LPOFF script from Device Manager. Or
from Script editor > Generator, select Go to LPOFF script and run it.

Device should go to LPOFF mode. Only VPRE stays ON.

Device |F526 Script Commands Window
. //Go to LPOFF
Alies  |F526 ™ | || SET_REG:Fs26:5afety:FS_LP_REQ:0x00AS
SET_REG:F526:Safety:FS_LP_REQ:0x005A
I» Digital Pins
> Analog Pins
I» Registers
> Mode
4 Generator
Generator: Go to LPOFF =
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10.1 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 madifications 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.

10.2 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.

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.

Suitability for use in automotive applications — This NXP
Semiconductors product has been qualified for use in automotive
applications. Unless otherwise agreed in writing, the product is not designed,
authorized or warranted to be suitable for use in life support, life-critical or

UM11504
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safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer's own
risk.

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.

Evaluation products — This product is provided on an “as is” and “with all
faults” basis for evaluation purposes only. NXP Semiconductors, its affiliates
and their suppliers expressly disclaim all warranties, whether express,
implied or statutory, including but not limited to the implied warranties of
non-infringement, merchantability and fitness for a particular purpose. The
entire risk as to the quality, or arising out of the use or performance, of this
product remains with customer. In no event shall NXP Semiconductors, its
affiliates or their suppliers be liable to customer for any special, indirect,
consequential, punitive or incidental damages (including without limitation
damages for loss of business, business interruption, loss of use, loss of
data or information, and the like) arising out the use of or inability to use

the product, whether or not based on tort (including negligence), strict
liability, breach of contract, breach of warranty or any other theory, even if
advised of the possibility of such damages. Notwithstanding any damages
that customer might incur for any reason whatsoever (including without
limitation, all damages referenced above and all direct or general damages),
the entire liability of NXP Semiconductors, its affiliates and their suppliers
and customer’s exclusive remedy for all of the foregoing shall be limited to
actual damages incurred by customer based on reasonable reliance up to
the greater of the amount actually paid by customer for the product or five
dollars (US$5.00). The foregoing limitations, exclusions and disclaimers shall
apply to the maximum extent permitted by applicable law, even if any remedy
fails of its essential purpose.

Translations — A non-English (translated) version of a 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 or documented vulnerabilities. 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.

10.3 Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.
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