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1 Introduction

The KITFS0400A0EVM evaluation board user manual is intended for engineers involved in the evaluation,
design, implementation, and validation of the FS04 high-voltage ASIL D PMIC for the S32N processor.

The KITFS0400A0EVM enables development on the FS04 high-voltage ASIL D PMIC for the S32N processor

family of devices. This document covers connecting the hardware, installing the software and tools, configuring
the environment, and using the kit. The kit can be connected to the NXP GUI software to use the registers, try

OTP configurations, and program the device.
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2 Finding kit resources and information on the NXP web site

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

The information page for the KITFS0400A0EVM evaluation board is at https://www.nxp.com/KITEFS0400A0EVM.
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 KITFS0400A0EVM evaluation board, including the downloadable assets referenced in
this document.

UM12182 All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.

User manual Rev. 3.0 — 4 June 2026 Document feedback
3/44



http://www.nxp.com/
http://www.nxp.com/
https://www.nxp.com/KITFS0400A0EVM
https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_UM12182

NXP Semiconductors U M 1 21 82

KITFS0400A0EVM evaluation board

3 Getting ready

Working with the KITFS0400A0EVM requires the kit contents, additional hardware, and a Windows PC
workstation with installed software.

3.1 Kit contents

* Assembled and tested KITFS0400A0EVM evaluation board (soldered rev. D) in an antistatic bag with the
following PMIC setup:

— One soldered down FS04 (U1)
— One soldered down PF53 (U3) with PPF5300AMMALES OTP configuration
— One soldered down PF53 (U4) with PPF5300AMMAMES OTP configuration
* Complete assembly of FRDM-KL25Z
USB-STD A to USB-C cable
» Jumpers required to configure the board
* Nylon spacers and screws

3.2 Additional hardware

In addition to the kit contents, the following hardware is necessary or beneficial when working with this Kkit:
* One power supply with a range up to 40 V and a current limit initially set to 1.0 A.

3.3 Assumptions

Familiarity with the 1°C-bus is helpful but not required.

3.4 Minimum system requirements

This evaluation kit requires a Windows PC workstation with USB connectivity.

3.5 Software

Before working with this evaluation board, software must be installed. All listed software is available on the
evaluation board's information page at https://www.nxp.com/KITFS0400A0EVM

e NXP GUI, latest version
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4 Getting to know the hardware

4.1 Kit overview

The KITFS0400A0EVM kit provides an integrated platform for evaluating designs based on NXP’s FS04 high
voltage ASIL D PMIC for the S32N processor.

The KITFS0400A0EVM kit also accommodates two PF53s to faciliate evaluation of the FS04 at a system level.

The KL25Z freedom board can be connected to the bottom side of the KITFS0400A0EVM. The KL25Z provides
the interface between the FS0400 PMIC and the NXP graphical user interface (GUI), using the I1>°C channel.
The KL25Z can also be configured to command and monitor various 1/O channels. It can supply 1.8 V or 3.3V
VDDIO and provide 8 V for the VDDOTP pin (after regulators).

The default configuration for the jumpers and switches is provided in Figure 1 of this document.

4.2 Board features

The KITFS0400A0EVM evaluation board allows a user to:

* configure an evaluation environment meeting specific design requirements using the connectors, jumpers and
switches on the board
* monitor the performance in real time using the LEDs and test points on the board

4.3 Evaluation board overview

0 Open
§ Closed Debug FS0B
[ Placement PGOOD

-+ LED signal
—* Connector aaa-057354

Figure 1. Evaluation board overview with placement of connectors, LEDs, jumpers and switches
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Table 1. Description of evaluation board connectors

Label Signal name Description
J2 POR_REQ_BRD Coaxial SMB connector to input POR_REQ from an external GBF
J18 VBAT Banana jack connector for VBAT input
J20 HVBUCK Banana jack connector for HYBUCK output
J23 GND Banana jack connector for VBAT GND
J24 GND Banana jack connector for HYBUCK GND
J60 BUCK4_OUT /GND | Connector for BUCK4 output (J60-1) and GND (J60-2)
J61 BUCK5_OUT /GND | Connector for BUCKS5 output (J61-1) and GND (J61-2)
J62 BOOST_OUT/GND | Connector for BOOST output (J62-1) and GND (J62-2)
J63 LDO1_OUT /GND Connector for LDO1 output (J63-1) and GND (J63-2)
J64 BUCK1_OUT /GND | Connector for BUCK1 output (J64-1) and GND (J64-2)
J65 BUCK2_OUT /GND | Connector for BUCK2 output (J65-1) and GND (J65-2)
J66 BUCK3_OUT /GND | Connector for BUCK3 output (J66-1) and GND (J66-2)
J67 PF53_1_BUCK1 Connector for PF53_1 output (J67-1) and GND (J67-2)
J68 PF53_2_BUCK1 Connector for PF53_2 output (J68-1) and GND (J68-2)
J70 VBAT Alternative power jack connector for VBAT input
4.5 LEDs
Table 2. Description of evaluation board LEDs
Label Color Indication of lit LED
VBAT Green VBAT is supplied
PGOOD Green PGOOD is released
FSOB Green FSOB is released
OTP Blue 8 V on VDDOTP pin
Debug Yellow 5V on VDDOTP pin
HVBUCK Green HVBUCK output is ON
BUCK1 Green BUCK1 output is ON
BUCK2 Green BUCK2 output is ON
BUCKS3 Green BUCKS3 output is ON
BUCK4 Green BUCK4 output is ON
BUCKS5 Green BUCKS5 output is ON
BOOST Green BOOST output is ON
LDO1 Green LDO1 output is ON
PF53-1 Green PF53-1 output is ON
PF53-2 Green PF53-2 output is ON
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Note: If the BUCK3 or BUCK4 output voltage is regulated below 0.7 V, the corresponding LED will not light up
even when the output of the regulator is ON.

4.6 Jumpers
Table 3. Descriptions of evaluation board jumpers
Label Description Def.a_ult
position

Input signal for RSTB pin of FS04
J3 ¢ 1-2: controlled manually via SW17 (RSTB_BRD signal) 1-2
» 2-3: controlled via GUI (RSTB_MCU signal)

Pullup enablement on open drain PGOOD pin

J4 e 1-2: PGOOD pulled up to LDO1 output 1-2
e 2-3: PGOOD pulled up to VDDIO
J7 Input/control signal of PWRON2 pin of FS04 1-2

* 1-2: controlled manually via SW17 (PWRON2_BRD signal)
e 2-3: controlled via GUI (PWRON2_MCU signal)

J8 VDDOTP supply to FS04 Closed
* Open: VDDOTP pulled down to GND

* Closed: VDDOTP is supplied by 5V (from VBOS - V(D5)) or 8V if SW4 is closed
(from DBG_OTP_8V)

Input signal to STBY pin of FS04
J11 ¢ 1-2: controlled manually via SW17 (STBY_BRD signal) 2-3
» 2-3: controlled via GUI (STBY_MCU signal)

Input signal to STBY_WKUP pin of FS04
J12 ¢ 1-2: controlled manually via SW17 (STBY_WKUP_BRD signal) 2-3
» 2-3: controlled via GUI (STBY_WKUP_MCU signal)

Onboard VDDIO voltage selection using MIC5205 (U2)
J17 * 1-2: VDDIO_REG =3.3V 2-3
» 2-3: VDDIO_REG =18V

Input signal to PWRON pin of PF53 (U3)
* 1-2: pulled low to GND

J31 » 3-4: controlled by FS04 GPIO2 pin 3-4
* 5-6: controlled by FS04 GPIO1 pin
» 7-8: controlled by FS04 GPI04 pin

Input signal to PWRON pin of PF53 (U4)
e 1-2: controlled by FS04 GPIO1 pin
J33 ¢ 3-4: pulled low to GND 7-8
» 5-6: controlled by FS04 GPIO3 pin
» 7-8: ontrolled by FS04 GPI104 pin

UM12182 All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
User manual Rev. 3.0 — 4 June 2026 Document feedback
7144



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_UM12182

NXP Semiconductors

UM12182

KITFS0400A0EVM evaluation board

Table 3. Descriptions of evaluation board jumpers...continued

Label

Description

Default
position

J74

FS04 I°C signals:
e 1: SDA
« 2: GND
* 3: SCL

J75

PF53-1 I°C signals:
« 1: SDA
+ 2: GND
e 3: SCL

J76

PF53-1 I°C signals:
« 1: SDA
+ 2: GND
e 3: SCL

J78

Test signals:

e 1: VBAT

¢ 3: PWRON1

* 5:FS0B_OUT
e 2,4,6: GND

J79

Test signals:

. 1:’C sCL

« 2:1°C SDA

GND

: VDDIO

: STBY

: PWRON2

: STBY_VDD_OK
* 8: PGOOD

L]
No oA w

Joo

VDDIO external supply selection for logic reference level

» 1-2:VDDIO = HVBUCK

3-4: VDDIO = LDO1 (enabled in STBY)

5-6: VDDIO = BUCK1

7-8: VDDIO = BUCK2

9-10: VDDIO = VDDIO_REG (1.8 V or 3.3 V external to PMIC based on J17
settings)

SJ1

Bypass path for battery switch BAT_SW (Q2)
Recommendation: keep open if battery switch (Q2) is used

Open

SJ2

Bypass path for ideal diode (Q1)
Recommendation: keep open if ideal diode (Q1) is used.

Open

SJ12

Bypass path for reverse protection diode (D20)

Recommendation:

« [f ideal diode Q1 is installed, D20 is not installed and SJ12 is closed
« |f ideal diode Q1 is not installed, D20 is installed and SJ12 is open

Closed
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Table 3. Descriptions of evaluation board jumpers...continued

Label Description Def_a_ult
position
PF53 PMIC (U3) supply selection
SJ13 * Open : PMIC not supplied Closed
* Closed : PMIC supplied by VPRE of FS04
PF53 PMIC (U4) supply selection.
SJ14 ¢ Open : PMIC not supplied Closed
* Closed : PMIC supplied by VPRE of FS04
BHS short to VBAT_SENSE
SJ65 (bottom) Recommendation: Open
BHS should be shorted to VBAT_SENSE when the ideal diode Q1 is not installed
VBAT_SENSE pulled up to VBAT through a 500 Q resistor
Recommendation:
SJ66 * If ideal diode Q1 is installed, the VBAT_SENSE pullup is 500 Q with SJ66 closed Closed
and SJ67 open.
« If ideal diode Q1 is not installed, the VBAT_SENSE pullup is 5.1 kQ with SJ67
closed and SJ66 open.
VBAT_SENSE pulled-up to VBAT through a 5.1 kQ resistor
Recommendation:
SJ67 * If ideal diode Q1 is installed, the VBAT_SENSE pullup is 500 Q with SJ66 closed Open
and SJ67 open.
* If ideal diode Q1 is not installed, the VBAT_SENSE pullup is 5.1 kQ with SJ67
closed and SJ66 open.
SJ68 Bypass for VPRE current measurement jumper JP1 Closed
Jumper to enable VPRE inductor current measurement
JP1 * Open : SJ68 must be closed . Open
* Closed : enablement to place a current loop for VPRE inductor current
measurement
PF53-1 output connection to ADC2 input
SI71 « Closed: PF53-1 monitored by ADC2_IN_1 Closed
PF53-2 output connection to ADC2 input Ciﬂzij
SJ72, SJ73 « SJ72 closed: PF53-2 monitored by ADC2_IN_4 Sj’?g
* SJ73 closed: PF53-2 monitored by ADC2_IN_3 Open
BUCKS output connection to ADC2 input Ciﬂoij
SJ70, SJ74 « SJ70 closed: BUCK5 monitored by ADC2_IN_3 Sj’?j,
 SJ74 closed: BUCK5 monitored by ADC2_IN_2 Open
pen
SJ75 Bypass of SW8 for high-current path supply from J18 VBAT banana connector Open
Open BAT_SW_OUT pin
SJ76 (bottom) Recommendation: BAT_SW_OUT pin should be left open when the battery switch Q2 Closed
is not installed
SJ77 PF53-1 output connection to BUCK5_SW_IN input Closed
FSOB global filtering option
Close to connect the global filtering
7
SJ78 « Internal FSOB tested on TP68 Open
* Global FSOB tested on TP23
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Table 3. Descriptions of evaluation board jumpers...continued

Label Description Def_a_ult
position
SJ79 ?(g(\)/?T feedback pullup to VPRE when BOOST is not used (only if VPRE output > Open
VPRE compensation network selection (iJsoij
SJ80, SJ81 (bottom) |+ SJ80 closed: fit for 3.3 V VPRE Sj’g‘f_
* SJ81 closed: fit for 5.0 V VPRE Open.
STBY_VDD_OK open-drain output pullup to LDO1_OUT through a 200 kQ resistor
SJ100 L Open
Close to connect the pullup circuit
4.7 Switches
Table 4. Description of evaluation board switches
Label Description Def_a u i
position
FS04 PWRON1 input pin control.
SWi1 ¢ ON: PWRON1 shorted to VBAT or VBAT - V(D20) ON
e OFF (1): PWRON1 node floating
VDDOTP set to 8 V to start in OTP mode
SW4 ¢ ON: VDDOTP set to 8 V to power up in OTP mode ON
e OFF (1): If J8 is closed, VDDOTP set to 5 V to power up in Debug mode. If J8 is
open, SW4 has no effect on VDDOTP pin of FS04.
SW7 (bottom) BOOST output discharge button. BOOST discharging when the button is pressed. OFF
Battery supply input selection:
SW8 1. Supply from J70 connector 2
2. No supply
3. Supply from J18/J23 banana connectors
1/Os pullup to VDDIO selection (set ON to pullup)
1. FCCU1 (5.1 kQ)
2. FCCU2 (5.1 kQ) ON-OFF-
SW15 3. GPIO1 (5.1 kQ) OFF-OFF-
4. GPIO2 (5.1 kQ) OFF-OFF
5. GPIO3/INTB (5.1 kQ)
6. GPIO4 (5.1 kQ)
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Label Description Def_a u i
position
1/Os pullup to VDDIO_REG selection (set ON to pullup; OFF is 100 kQ pulldown to
GND)
SW16 1. RSTB_BRD (5.1 kQ) ON-OFF-
2. PWRON2_BRD (5.1 kQ) ON-OFF
3. STBY_BRD (5.1 kQ)
4. STBY_WKUP_BRD (5.1 kQ)
I/Os pulldown to VDDIO selection (set ON to pulldown)
1. FCCU1 (22 kQ)
2. FCCU2 (22 kQ) OFF-ON-
SW17 3. GPIO1 (5.1 kQ) OFF-OFF-
4. GPIO2 (5.1 kQ) OFF-OFF
5. GPIO3/INTB (5.1 kQ)
6. GPIO4 (5.1 kQ)

4.8 Test points

@ Power @®GND
@ Regulator inputs @ ADC inputs
Safety related @ 1/0s

Figure 2. Locations of test points

aaa-057356

Table 5. Description of evaluation board test points

Label Signal name Description
TP1, TP2 BUCK5_OUT BUCKS output
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Table 5. Description of evaluation board test points...continued

Label Signal name Description
TP3, TP4 PRE_FB HVBUCK output
TP7, TP63 BOOST_OUT BOOST output
TP8, TP9 BUCK1_OUT BUCK1 output
TP10 LDO1_OUT LDO1 output
TP11, TP12 BUCK4_OUT BUCK4 output
TP13, TP14 BUCK2_OUT BUCK2 output
TP15, TP16 BUCK3_OUT BUCKS output
TP17 POR_REQ POR_REQ signal
TP18 RSTB RSTB signal
TP19 PGOOD PGOOD signal
TP20 FCCU1 FCCU1 signal
TP21 FCCU2 FCCU2 signal
TP22 PWRON2 PWRONZ2 signal. Input/control signal of PWRON2 pin set with J7.
TP23 FSOB_OUT FSOB global signal
TP24 GPIO1 GPIO1 signal
TP25 GPIO2 GPIO2 signal
TP26 STBY Standby request signal
TP28 STBY_VDD_OK |Standby safe transition completed signal
TP29 GPIO3/INTB GPIO3 or INTB signal
TP30 GPIO4 GPIO4 signal
TP31 VDDIO 10 supply voltage
TP32 ADC_IN_1 ADC1 input 1
TP33 ADC_IN_2 ADC1 input 2
TP34 ADC_IN_3 ADC1 input 3
TP35 ADC_IN_4 ADC1 input 4
TP36 ADC2_IN_4 ADC2 input 4
TP37 ADC2_IN_1 ADC2 input 1
TP38 ADC2_IN_2 ADC2 input 2
TP39, TP41,
TP43, TP45,
$$g: $$gz GND GND test point
TP65, TP66,
TP71, TP72
TP40 BUCK1_IN BUCK1 input
TP42 BUCK2_IN BUCK2 input
TP44 BUCKS3_IN BUCKS input
TP46 BUCK4_IN BUCK4 input
um12182 Allinformation provided in this document is subject to legal disclaimers. ©2026 NXP B.V. All rights reserved.
User manual Rev. 3.0 — 4 June 2026 Document feedback

12/44


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_UM12182

NXP Semiconductors

UM12182

KITFS0400A0EVM evaluation board

Table 5. Description of evaluation board test points...continued

Label Signal name Description

TP48 BUCK5_IN BUCKS5 input

TP50 BOOST_IN BOOST input

TP52 LDO1_IN LDO1 input

TP53 BUCK5_SW_IN |BUCKS5 load switch mode input.
TP54, TP55 PF53_1_OUT PF53_1 output

TP56 PF53_1_PGOOD |PGOOD signal of PF53_1
TP57, TP58 PF53_2_OUT PF53_2 output

TP59 PF53_2_PGOOD |PGOOD signal of PF53_2

TP62 ADC2_IN_3 ADC2 input 3

TP67 STBY_WKUP Standby wake-up signal

TP68 FSOB FSOB internal signal

TP69 VBOS Best of supply voltage

TP70 PWRON1 PWRON1 signal. Input/control signal of PWRON1 pin set with SW1

TP73 BUCK2_SW BUCK2 switching node

TP74 VSUP Supply voltage

TP75 BOOST_LS BOOST low-side drain of the internal MOSFET

TP76 PRE_BOOT VPRE bootstrap capacitor node

TP77 BUCK5_SW BUCKS5 switching node

TP78 BUCK4_SW BUCK4 switching node

TP79 BUCK3_SW BUCKS3 switching node

TP80 BUCK1_SW BUCK1 switching node

4.9 VDDIO selection (J90/J17)

The VDDIO pin can be powered by an external regulator supplied by the KL25Z board 5.0 V rail from USB,
using the jumper J90 in 9-10 position. This allows the user to communicate with the FS04 before it powers up.

The VDDIO external regulator can be set to 3.3 V or 1.8 V using jumper J17.
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VDDIO
selector

HVBUCK |

LDO1 |

BUCK1|

5V USB BUCK2]
VDDIO VDDIO_REG
R40 generation R41 1
9

B&E
o P

[
o

VDDIO 1.8V 3 VDDIO 3.3V
280 kQ

aaa-057360

Figure 3. VDDIO selection on board

4.10 VDDOTP selection — Debug circuitry (J8/SW4)

The VDDOTP pin can be set to 5 V to power the device in Debug mode, or to 8 V to power the device in OTP
mode. For more information about the operating modes of FS04, see the sections about Debug and OTP
modes in the data sheet.

* To set VDDOTP pin to 5V, close J8 and open SW4.
* To set VDDOTP pin to 8 V, close J8 and close SW4.
* To set VDDOTP to ground, open J8.

5V USB

1

1

1 1

1 1

| [orsv ]| omrsv | FS04 |
1 1

1

1

1A
N

generation SW4

aaa-057361

Figure 4. VDDOTP selection on board

4.11 Schematic, board layout, and bill of materials

The schematic, board layout and bill of materials for the KITFS0400A0EVM evaluation board are available at
https://www.nxp.com/products/FS04.
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5 Installing and configuring software tools

5.1 Getting the NXP GUI software package

During the development phase, the NXP GUI software package for automotive PMIC families will be provided
by NXP technical support.

5.2 Flashing the KL25Z firmware

The KL25Z firmware needs to be flashed when the board is used for the first time. Follow the steps below to
flash the KL25Z firmware.

1. Connect the USB cable to the USB port of the computer.
2. Press and hold the reset (RST) button on the KL25Z FRDM board.

aaa-057362

Figure 5. KL25Z board - reset button
3. Connect the USB cable to the SDA port.

aaa-057363

Figure 6. KL25Z board — SDA port

4. From the NXP GUI software package, open the 2 — KL25Z_ FW folder.
5. From the Windows File Explorer, open the BOOTLOADER disk.

25 OSDisk (C:)
w BOOTLOADER (D:)
aaa-057688

Figure 7. KL25Z board - Disk in file explorer
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6. From the 2 — KL25Z_FW folder of the NXP GUI software package, drag the MSD-DEBUG-FRDM-KL25Z_
Pemicro_version.SDA file and drop it in the BOOTLOADER disk.
Note: Make sure to allow enough time for the firmware to be saved in the Bootloader.

> FS04_dev_v3_1.409_29092023 > 2 - KL25Z FW v O L Search 2 - KL25Z_FW
Name v Status Date modified Type Size
_| MSD-DEBUG-FRDM-KL25Z_Pemicro_v118.SDA ©] 12/13/2015 11:13 PM SDA File 199 KB
| nxp-gui-fw-frdmkI25z-usb_hid-fs04-v0.2.bin © 9/11/2023 5:05 PM BIN File 44 KB
|| Readme.txt © 9/11/2023 5:06 PM Text Document 1K8

aaa-057689

Figure 8. KL25Z board — 2 — KL25Z_FW folder content

7. Disconnect and reconnect the USB cable to the SDA port, this time without pressing the reset button.
8. The FRDM-KL25Z device should appear on the left pane of the File Explorer as pictured below.

FRDM-KL25Z (D)
= 127 MB free of 127 MB

aaa-057690

Figure 9. KL25Z board — disk in File Explorer

9. From 2 — KL25Z_FW folder, drag nxp-gui-fw-frdmkl25z-usb-hid-fs04-version.bin and drop it in FRDM-

KL25Z disk.
Note: Make sure to allow enough time for the firmware to be saved to the disk.

10. The KL25Z board firmware is successfully loaded. Disconnect the USB cable from the SDA port and
reconnect it to the USB KL25Z port. The KL25Z should now be recognized by the NXP GUI.

Installing the NXP GUI
1. Open the NXP GUI software package. Unzip and open the 1 — NXP_GUI_Setup folder.

A

Name v Status
0 - Documentation ©)
1 - NXP_GUI_Setup ©
2 - KL25Z_FW ©
NXPGUI_Dev_v3.1.409_FS04_Release_Notes.pdf ©

aaa-057691

Figure 10. NXP GUI software package content

2. Double click NXP_GUI-version-Setup.exe to launch the application and follow the instructions.

Name v Status
| changelog.txt ©
(& NXP_GUI_Dev-3.1.409-Setup.exe ©

aaa-057692

Figure 11. NXP_GUI_Setup folder content

3. Proceed with the following pop-up windows to install the application on the Windows PC.
Click Next, then | Agree.
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(J) NXP_GUI_Dev 3.1.409 Setup - X

Welcome to NXP_GUI_Dev 3.1.409
Setup

Setup will guide you through the installation of NXP_GUI_Dev
3.1.409.

Itis recommended that you dose all other applications
before starting Setup. This vill make it possbie to update
relevant system fies without having to reboot your
computer.

Click Next to continue.

Next > Cancel

Figure 12. NXP GUI installation tool — license agreement

() NXP_GUI_Dev 3.1.409 Setup - X |

License Agreement
Please review the license terms before instaling NXP_GUI_Dev 3.1.409.

Press Page Down to see the rest of the agreement. ‘

(S A~
* Copyright 2019 TESSOLVE
= Al rights reserved.

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

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

= 0 Redstrbutions in binary form must reproduce the above copyright notice, this v

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install NXP_GUI_Dev 3.1.409.

o e

aaa-057693

In the Choose Components window, select the MainSection and Optional components, then click Next.

install. Click Next to continue.

Select components to install:

Space required: 501.9 MB

(37 NXP_GUI_Dev 3.1.409 Setup - X
Choose Components s
Choose which features of NXP_GUI_Dev 3.1.409 you want to install. (‘ 7

Check the components you want to install and uncheck the components you don't want to

Figure 13. NXP GUI installation tool — Choose Components

Description

aaa-057694

In the Choose Install Location window, select a folder location to install the GUI.

(37 NXP_GUI_Dev 3.1.409 Setup

Choose Install Location

Destination Folder

: \Program Files (x86) \NXPGUI Dev|

Choose the folder in which to install NXP_GUI_Dev 3.1.409. (; 7

Setup will install NXP_GUI_Dev 3.1.409 in the following folder. To install in a different folder,
dick Browse and select another folder. Click Install to start the installation.

— X |

Browse...

Space required: 501.9 MB
Space available: 40.6 GB

Figure 14. NXP GUI installation tool — Choose Install Location

< Back Install Cancel

aaa-057695

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

6. The installation is now complete. Click Finish to close the installer.

© 2026 NXP B.V. All rights reserved.

User manual

Rev. 3.0 — 4 June 2026

Document feedback
171 44


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_UM12182

NXP Semiconductors U M 1 21 82

KITFS0400A0EVM evaluation board

| €7 NXP_GUI_Dev 3.1.409 Setup -

Completing NXP_GUI_Dev 3.1.409
Setup

NXP_GUI_Dev 3.1.409 has been installed on your computer.

Click Finish to dose Setup.

[/1Run NXP_GUI_Dev 3.1.409

[ show Readme

aaa-057696

Figure 15. NXP GUI installation tool — Installation complete

5.3 Launching the NXP GUI

When the KITFS0400A0EVM kit is set up and the GUI installed, follow the steps below to launch the GUI:

1. Click on the Windows icon (bottom left corner) and locate the NXPGUI in the Windows All Apps bar, then
click the NXPGUI icon to launch the GUI.

M MNXPGUI
weEl Desktop app

aaa-049461

Figure 16. Launch the GUI

2. When the GUI opens, the first window to appear is the Kit Selection window. In the Kit Selection window,
select the settings shown below. When finished selecting the settings, click OK.

Note: To avoid the Kit Selection window on every launch, check the box Use this configuration and do not
ask again. The Kit Selection window can be enabled/disabled through the File main menu item once the GUI
is launched by checking/unchecking the Do not display GUI Kit Selection at Start box.

NP ND

Select the kit,on board device(s), target MCU and USB interface
Kit and Devices
> KITPF8x =
> KITPF8x5x
» KITPF5300
> KITPF510x
> KITPF5030
> KITFS23
> KITFS24
v KITFS04
FS04 3.1.465 10/06/2024
> KITFS27
A kit for NXP PMIC evaluation

Advanced Settings

Feature Set |debug-i2c ]
Target MCU  |FRDM-KL25Z ‘
USB Interface [usb-hid J

Use this configuration and Donot ask again!

[ ok || cancel

2: Click OK aaa-057364

Figure 17. GUI kit selection
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6 Configuring the hardware

6.1 Mounting the spacers

Four spacers and screws are delivered with the kit. These spacers and screws are meant to be mounted in
each corner of the board in order to serve as a base.

6.2 Setting the jumpers into default configuration

The jumpers required to configure the board are delivered with the kit. Figure 1 shows the default configuration
of the jumpers and switches.

6.3 Mounting the KL25Z

Once the KL25Z firmware is flashed, the KL25Z board should be assembled onto the bottom side of the FS04
evaluation board using the corresponding connectors.

aaa-057365

Figure 18. KL25Z assembly on FS04 evaluation board

6.4 Launching the setup

To launch the setup, the typical hardware procedure is:

1. Connect the KL25Z on the development board to the Windows PC workstation.
2. Connect the VBAT connector of the development board to the power supply.

In the initial hardware configuration, the KL25Z is providing:

« I°C communication and I/O connections

* 5.0 V to generate VDDIO voltage level at 3.3 V or 1.8 V from an external regulator, to generate OTP 8.0 V
from an external regulator, and to supply the signaling LEDs

* 3.3 V voltage level for the level shifters between the PMIC and the KL25Z
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7 Tool interface (GUI) description

This section gives guidance for use of the NXP GUI.

7.1 NXP GUI framework

The NXP GUI framework consists of the following sections:
* Framework settings: to manage file import/export and framework configuration

« Connection toolbar: to start the communication with the device, enter or exit Test’/OTP modes, select 1’c
frequency and addresses, configure and enable the watchdog

» Tools access bar: to provide quick access to the evaluation tools and features
* Log window: to report communication events

» Tab content: toshow the content of each tool. Several tabs may be available inside. These tabs are explained
in the following sections of this document.

« USB and device status: to indicate whether the device is connected or disconnected, to show the firmware
version, and to display the current device mode

Framework settings Tab content

T View_Gpot_Hep oV buid

Connection toolbar |7 FS04

e e [Inoe

Tog Vimdow

oo
y s AL Dsveryom | Dacs | Qoewe

O ’
-
== TRl
<> Voltage Regulators. -
Tools access bar: | s ]
OTP creation @& Select Volue. Register Content Select Volue Register Content
OTP programming tab o VRELSSewate  [PUT10Mm/ 10 v | WY UK TSOBehovir | Reuota rutdo ¥ | Y
Script editor A Ve S0 Senvae 70 1.70mm /50 v | N 0TI sehvir | Repatr s | WY
mirror — VPREHSPU Sewate [pU 1700 /520 v | WY BUCKSTSO Behavior |Reguitor sutdor ¥ | WV
OoTP or tab =
Register access > e Resd oK TSD v | Reulta o ¥ | NIV
: -
10 pins control S BUCKSTSO Behovir | Reguatr hutdor | N
Power calculator - e Resd
OVILY caloulator | | @ — e I |
bt ‘Select Value Register Content ‘Select Vak Register Content
] e | e R s
LLLLL TSO behavior Regulator shutdo ¥ | NNV writ ad
-
Log window
]

[ mov i s rcomecs Pk e Dok Mot e Gorepe o ) eS| et Do i |

USB and device status aaa-057366

Figure 19. NXP GUI — Framework

7.2 Framework settings

The framework settings menu enables the customization of the display of the NXP GUI and the export of OTP
configurations to other file types.

7.2.1 File menu item

The File menu item allows customizing the NXP GUI kit selection at application start: box checked to always
open NXP GUI as the current GUI version; box unchecked to display the product selection box at application
start.

7.2.2 View menu item

The View menu item enables:

* Customizing the display of the framework.
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* In the OTP tool only, adapting the naming convention, allowing the user to select friendly or register name
display for the OTP tool.

The naming convention options are:
— Friendly: Register names are displayed as user-friendly names in the OTP tool.
— Register: Register names are displayed by their technical names in the OTP tool.

Example: 12C Main Address < M_I2CDEVADDR_OTP.

7.2.3 Import/Export menu item

The Import/Export menu item allows, in the OTP tool only, importing a default OTP configuration file or
exporting the configuration to these file types:

» TBB: a TBB file can be used in the PROG tool to burn OTP fuses
* HEX: this can be an I-HEX (Intel hex) or S-HEX (simple hex) script file format
» Save, export or load a default CFG config file

7.2.4 Help menu item

The Help menu item provides access to documentation and NXP GUI version information.

7.3 USB and device status bar

The USB and device status bar indicates whether the device is connected or disconnected, shows the firmware
version, and displays the current device mode and status.

I USB connection state I I MCU firmware version I I GUI-selectable device mode I I Debug-mode status (click to refresh) I
MCU: FRDM-KL25Z State: Proto(o Fimware:ﬁzvkeMode:rlegend: High () Low( | FS_STATES ebug-Mode
I Communication protocol between MCU and FS04 I I FS04 state machine status (only readable states, click to refresh) I

aaa-057367

Figure 20. NXP GUI — USB and device status bar

7.4 Connection toolbar

The Connection toolbar enables the connection between the GUI and the device, the Ke frequency and
address configuration, and watchdog management.

| Device connection and mode | 12C configuration Watchdog management
| FS04 ”\ Frequency(kiz) Hain ADD: ||snam.w:.«hnnqa,n.‘h Period Type X

aaa-057368

Figure 21. Connection toolbar

7.4.1 Device connection and mode menu

The mode menu allows the user to connect the GUI and the device, to change between Normal, Debug and
Test operating modes of the FS04 device, and to check the current mode of the device.
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Start/stop the GUI to
device connection

FSO4| Stop |normal-mode - ” Apply Test Mode |Refresh|

| Current mode/mode selector | | Read current mode

Send keys to enter/
exit test mode

aaa-057369

Figure 22. NXP GUI - Device connection and mode menu

7.4.2 How to connect the GUI to the device

When the KL25Z is not connected through the USB port, the state indicator in the USB and Status bar shows
NOT DETECTED, the FS04 header text appears red, and the Start button is not available.

MCU: FRDM-KL25Z State: NOT DETECTED  FS04
aaa-057697

Figure 23. NXP GUI - Device not detected

After the USB cable is connected, the State indicator displays DISCONNECTED and the Start button becomes
available.

MCU: FRDM-KL257 State: DISCONNECTED FS(04 | start
aaa-057698

Figure 24. NXP GUI — Device disconnected
Click Start to start communication with the FS04.
At this point, the State indicator displays CONNECTED and the FS04 header text changes from red to green.

MCU: FRDM-KL25Z State: CONNECTED  FS(04 | stop |otp-mode v | [ExitTestmode | Refresh
aaa-057699

Figure 25. NXP GUI - Device connected

Usually, once connected, the next step is to load an OTP configuration and write it to the Mirror registers.

7.4.3 I°C configuration menu

The I°C configuration menu allows the user to configure the 1°C frequency and 1°C addresses for the main and
fail-safe registers.

7.4.4 Watchdog management menu

The watchdog management menu allows the user to select the watchdog period and type (simple or
challenger), and to start sending periodic watchdog refreshes using this configuration.

1: Select watchdog type

| 2: Select watchdog period |

3: Check enable watchdog refresh box |

FS04 stop normal-mode ~ | | Apply Test Mode Refresh 12C Frequency(kz): 400 | Main ADD: (0x20 ~ ):[0x21 ~ | Enable WatchDog Refresh v/ Period Type
Log Window
Filter Messages

o8
- |& 4| »| | Device [Fs0s Script Commands Window Script Results Window
<> [FS04 (WD Refiesh ] Enabled Challenger 256 ms | | Alias ~[Fso4 > ‘

— & Pinital Dinc

| 4: Corresponding log message is displayed | aaa-057370

Figure 26. NXP GUI — watchdog management menu
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7.5 OTP tool

The OTP tool allows the user to build their own OTP configuration for the device, depending on the
requirements. Navigation in the OTP registers is possible with the OTP tool tabs.

The user can import an existing configuration file (CFG format), modify any parameter and export a new
configuration file (CFG format). The OTP tool has no direct effect on the device. The CFG file can then be used
in the Mirror tool or in the script for OTP emulation.

The OTP tool displays the bit values in blue for each parameter, to facilitate the use of the OTP map available in
the FS04 data sheet.

| Part number generation (restricted access) |

| Save the current configuration in a CFG file |

OTP tool tabs [ Load a configuration from a CFG file |

Import |[save Config | [nxe only ~ | [ETERE NSNS

ADC_IN_5_S_OTP Slot 0 Application* cation Description]
AN

ADC2_IN_1_S_OTP Slot 0

Production Date 1 Production Date]

{® | System Configuration | Sequencer | Switching and LDO Regulators _Functional safety  ADC Program ID

s e =]| company Name* ‘Company Name]
SLOT_WIDTH_OTP [250us ¥ | 0 Location ympany Location]
BOOSTS_OTP Soto v 000 || soosr Contact Name* | [Contact Name]
BUCKLS_OTP soto v oo || o Contact E-mail* | [Contact E-mal]
BUCK25_OTP Soto v | 000 Phone Number* £ Phone Number]
BUCK3S_OTP Slot 0 ~ oo || ¥ Address#1*  >mpany Address]
BUCK4S_OTP Soto v o000 || mee Address#2
BUCKSS_OTP Soto v 000 || e aity* [city]
LDO1S_OTP Slot 0 ~ | 000 e Zip Code* Zip/ Postal Code]
ADC_IN_1_S_OTP  [Slot 0 ~ | 000 Count -
ADCIN25.0TP [sioto o000 || OTP parameters otert] 010 zeta'ls
ADC_IN_3_S_OTP [Slot0 ~ 1000 || aocms setting window [ Progiam Ds ow
ADC_IN_4.5 OTP [Slot0 ~ | 000 ADC_IN.2 Program Name* [Program Name]

ADC2_IN TP roc.s
reunias o [ELT 000 Sample Date*  Juire Sample Date]
T
ADC2_IN_3.5_OTP [Slot 0 000 || 0015 o
GPIO1_SLOT_OTP Slot 0 o0 || Device Core ID | F50400 -
GPIO2_SLOT_OTP Slot 0 000 Device Type | QM S
GPIO3_SLOT_OTP  [Slot 0 000 | [rocm otPID A0
GPIO4_SLOT_OTP |Slot 0 000 | [socans—" OfpRevislon 4
Part Number ~ PFSO400AMMAQES
— _|| Torget Market | Automotive ~
aaa-057371

Figure 27. NXP GUI - OTP tool

Note: A default configuration is available in the Import/Export item of the framework settings menu to load a
basis configuration of the device in the OTP tool.

Once the OTP configuration is finalized and ready to program, the user can export the TBB file from the Import/
Export item of the framework settings menu.

7.6 PROG tool

The PROG tool allows the user to permanently burn the OTP fuses with the customer’s OTP configuration from
a TBB file. The TBB file must be exported from the OTP tool or provided by NXP.

Device programming can only take place once on the device.

Read the fuse box status to make sure that the device has not been programmed yet before starting the burning
process. Only Sector 0 should be fused.
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) Device Pragramming | Select TBB script file from repository |
m Select TEB File Erowse B R
__ - RT [}
TEB File F50400-B0_DA3_TBE_Rev_P.txt Loaded TBB file name o
<>
PROG Status Ready Process advancement y
tool SCRIPT Read Wirite
MIRROR
g Program Reset
ACCESS

Click to start the burning process

Main Sector Fused D Main Sector Fused D Main Sector Fused D Main Sector Fused D
. FS Sector Fused FS Sector Fused FS Sector Fused D
POWER
E _| Orange: Sector fused Blue: Sector not fused !
cacuaTon Read
aaa-057391

Figure 28. NXP GUI - PROG tool

Warning: The user can only program parts with the kit during development phase. Customer is not allowed
to perform OTP programming for production purposes. Only NXP or a recommended third party are allowed to
program the device for production purposes.

7.7 SCRIPT tool

The SCRIPT tool allows the user to create script sequences of commands and to send commands to the
device, including reading or writing individually to a register and setting a pin high or low.

The SCRIPT tool allows the emulation of an OTP configuration by running a TBB file in the Script Commands
window.

Add syntax error-

r| free commands
e ‘&i“¢| ’ from the SCript [script Commands Window [Script Results Window
e commands panel
‘\
b Digital Pins.
» Registers
Filter, save, b Mode Modify, run once or in Display the
clear or run o loop, save, open or clear results of the
messages a script from the script executed script
from the log Reeneraton commands window
window Generator: | --Select- v |
Pre-loaded
step-by-step
initialization scripts
V|2 LR o
AEENENEIRE A B £
aaa-057392

Figure 29. NXP GUI - SCRIPT tool

7.7.1 How to use the script tool

Clicking on any tab from the script command panel brings up the corresponding command parameters.
Clicking on the parameter or hitting Enter on the keyboard enters the syntax error-free command in the Script
Commands window. To execute the commands listed in the Script Commands window, click RUN in the script
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bar. The log window lists events as they occur in real time when the script is executing, and shows the CRC for
each sent or received frame. The command results are displayed in the Script Results window.

7.8 MIRROR tool

The MIRROR tool allows the user to write and read in the mirror registers, assuming the device is in Test mode.
The user can define a new OTP configuration, import an already defined OTP configuration, or modify the OTP
configuration of an already programmed part after reading the registers first.

Mirror tool tabs

&) [_sstencontoston [ wiear J[ommpot || exort
ACCESS System Configuration PRI -
M_I2COEVADOR_OTP o - Read current mirror registers content
<> I [
GRED || AVTORETRY-N.O Disabled ~ NIl Write current configuration to mirror registers |
Q VSUPCFG_OTP VSUP greater than 4.9 V (car) v Ny | [exDv2_otP 455 kHz v NNV |
AUTORETRY_TIMEOUT_OTP | 100 ms v || [ e v rreq of  Import registers configuration from CFG file
PROG
GPIO3_INTB_OTP. INTB. v NV N N I n N N "
@ | Export previously-read mirror registers configuration to CFG file
POWER_UP_TIMER_OTP Enabled (100 ms) v NV T
MIRROR
) PWRON2_PWR_DOWN_OTP No power down v NV
INTB_PU_DIS_OTP Pullup enable v NV
Mirror  |eorm
tool STBY_VDD_OK_SELECTION_OTP | open drain AL
n(—
TOPINS' .
. Mirror parameters
settin
9 ‘GPIO Configuration BSW Configuration
POWER
oE STBY_EN_OTP Disabled v NV GPIO1_PD_OTP Disabled v NV BSW_BRSTP_OTP | 10ms v NV
BE STBY_DISCH_EN_OTP Disabled v NV GPIO1_CONF_OTP | Push/Pull driver v NV BSW_BRSTON_OTP | 10 us v NV

STBY_VDD_OK_EN_OTP Disabled v [NV | | GPI02.PD_OTP | Disabled v [NV | | BSW_TOVDS OTP | 100us v Ny

aaa-057393

Figure 30. NXP GUI — MIRROR tool

7.9 ACCESS tool

The ACCESS tool contains all the functional registers of the device. Two formats are available in this tool with
the same content:

* The register map, providing a direct access register per register
* The thematic tabs, providing a thematic order and a more friendly way to operate the registers

In particular, the user can use this tool to write to the functional registers during the initialization phase or during
Normal mode. The user can read and check all the main and safety functional configuration and flags.

| Thematic tabs (selection boxes acting on registers) |

Log Window

Hrgauto || Ongos | Owior | Omiccoty | Ovanors | Omecumimeycots | Osnoss | Omwc | Qoo |
Fiter v [Hlﬂf‘
M_FLAG (0x00) Read 0x0000 l Write. 0x0000
<> ‘ Safety F
— | Register map (dwrect access to reglsters |H COM_ERR " PWRON.G. H H BOOST G BUCKLG l
&
e - ] — H e ” — ] e [ e
A Register name |
—— and number FURESE)
4 mﬂ ]lm]lmﬂm]lw]lmﬂml
‘
Eﬁ [ BUCK3_TSDFLG H BUCK2_TSDFLG BUCK1_TSDFLG. ADC_MAIN_FLG. |
B M_FLAG2 002) Resd | |om0000 e [ox0000 [ u—| Bit-map editing |
FoWER
oe Orange: Bit value is 1 Imm “ BSW_OC_FLG l BSW_TO LG " DIE_CENTER FLG [ VBOS_UVH " B00ST_OV BOOST_UWH " VoS . |
= Blue: Bit value is 0
ECR RN R H EEE=E
[ seecenn [mrisc @on v @2 ress wite |—| Multiple registers editing |
aaa-057394
Figure 31. NXP GUI - ACCESS tool
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7.10 10 PINS tool

The 10 PINS tool allows the user to:

* Read the FS04 1/0Os

Control the FS04 1/Os

* Send the safe standby request: the Ke message + the standby pin toggle
* Generate a standby pulse signal

* Generate a standby wake-up signal

o MCU Input Pins MCU Output Pins
ACESS | pgoon : Duration | 100ms | & Pol Read GPIO1: Low tigh
<>
GPI02: [t High
FSO0B : Duration | 100 ms \A Poll Read Lol <
SCRIPT
= GPIO3/INTB : Low High
@ STBY_VDD_OK: Duration |100ms |% Poll Read
PROG - GPIO4: Low High
GPIO1: Duration | 100 ms v Poll Read
] Fecut: Low High
7
MiRROR | GPIO2: Duration | 100ms | % Pol Read .
10 PINS Fecu2: Low High
tool ) GPIO3/INTB:  Duration | 100ms | Poll Read RSTB_MCU : oo High
orp
i GPIO4: Duration | 100ms |4 Pol Read STBY_MCU : Low High
PWRON2_MCU : Low High
IOPINS | Fccui: Duration |100ms |4 Pol Read - v
. POR_REQ_MCU : Low High
FCcu2: Duration | 100ms |4 pol Read
OB STBY_WKUP_MCU : Low High
=
x
Standby Functions
xcannon
STBY Request : @ STBY Entry for STBY1 v
STBY Pulse : @ pulse of 1 =T v
STBY Wake up : @ Standby Wake-up
aaa-057395
Figure 32. NXP GUI - 10 PINS tool

7.11 CALCULATOR tool

The CALCULATOR tool allows the user to calculate the overvoltage or undervoltage thresholds for ADC1 and
ADC2 monitoring.

From the output voltage and the desired undervoltage and overvoltage thresholds in percentage, the calculator
computes the binary or hexadecimal values to be written to the corresponding OV/UV registers.

The calculator also converts the hexadecimal value of the undervoltage or overvoltage thresholds to decimal
format.
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| ADC1 OV/UV values calculator | | ADC2 OV/UV values calculator |
@ ADC1 OV/UV HEX Calculator /ADC2 OV/UV HEX Calculator
BECES) | Gutput vltage V) @ |18 Enter output voltage | @ 080
:: OV Threshold [%] @ |100,95 |7 Enter desired OV threshold 100,80
i Tesnal @ [s7.00 || Enter desired UV threshold 99,20
Hex Value of OV 0x05d0 cony | || Hexvaeofov 0x0ce6 Copy
Biary Velue of OV 0000 0101 11010000 | copy | || Binary vakeofov 0000 1100 1110 0110 | copy
MSB_ADC_OV_OTP 0x5 cooy | || mss_aoca v om Oxc Copy
40c_ov_om 0xdo cooy | || anc2ovom Oxe6 Copy
Hex Ve of v 00595 ooy | || Hexvaeofuv 0x0cb1 copy
By Volue of UV 0000 0101 1001 0101 | copy | || Binary vaeofuy 0000 1100 1011 0001 | copy
MSB_ADC_Uv_OTP 0x5 Copy. ‘ MS8_ADC2_Wv_OTP Oxc Copy |
A0c_uy_omP 0x95 copy | || socourom oxb1 copy
Calaate Compute corresponding hexadecimal values
Hex value of OV @ 0x5d0 |f Enter hexadecimal OV value | [oxces
Hexvalue of UV @ |0x595 If Enter hexadecimal UV value | [oxbt
Output OV Votage [ 1.817 copy | || outputovvatiage 0.806 copy
Output UV Valtage 1] 1.745 ooy | || outputuvvatage 11 0.793 Copy
[ casse |—| Compute corresponding decimal values
aaa-057397
Figure 33. NXP GUI - CALCULATOR tool

Note: The Calculate button must be clicked each time the user changes the input values.
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8 Running the evaluation kit

The flowcharts in this section detail the Power-up sequence in the operation modes offered by the evaluation
kit: Normal mode, Debug mode and OTP/Test mode. Debug and OTP/Test modes are provided as means for
engineering evaluation of the FS04 device.

8.1 Hardware conditions for operation modes

A certain voltage level on the VDDOTP pin is one condition to enter a given operation mode. Table 6 gives the
hardware configuration conditions to enter Normal, Debug or OTP/Test mode.

Table 6. Mode entry hardware conditions

Switch and jumper configuration
Normal mode Debug mode entry OPT/Test mode entry
J8 Open Closed Closed
SW4 Open Open Closed

8.1.1 Navigating the operation modes

The actions required to navigate the operating modes are summarized in Figure 34.

1
Main state machine | Fail-safe state machine
|
| OFF mode
I
: Vppotp =8V Debug mode = 0
_ Test mode _ Debug mode = 1 or 0
I Vppotp=5V| | OTP mode W’ Vppotp =0V i
Debug mode = 1
: OTP EXIT
I
| Power-up sequence
INIT FS ™
First WD
DBG_EXIT refresh
MAIN NORMAL FSOb LOCK ‘/
S
Release FSOb and
DBG_MODE=0
NORMAL FS /
aaa-057398
Figure 34. Actions required to change mode

8.1.2 Accessing the configuration layers

There are two layers of configuration on the device:

* OTP configuration, the basis configuration fused in the device
* General device configuration, reprogrammable during the product’s operation
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Device configuration
Read/write registers for general device configuration
Accessible from any mode: /ACCESS tool
OTP fuse configuration Mirror registers
Non-rewritable registers for Rewritable volatile registers
one-time programming »| pre-loaded with OTP fuse content
A ible f Test mod ly:
coessible from fest mode only + PROG tool " MIRROR tool
aaa-057399
Figure 35. Configuration layers

The OTP configuration is made using the OTP tool. This OTP configuration can then be used as a CFG file to
load the Mirror registers using the MIRROR tool, or exported to a TBB file to be fused using the PROG tool.
8.2 Normal mode

In application mode, the VDDOTP pin is connected to GND. The device powers up with full functionality,
including all the safety features. When powering up in Normal mode, a first watchdog refresh is required before
the watchdog initialization timeout WD _INIT_TIMEOUT is reached. This first watchdog refresh closes the
INIT_FS phase.

The user can start directly in Normal mode if the FS04 part soldered on the EVB is programmed.

8.2.1 Normal mode entry procedure

To start the device in Normal mode, follow the steps in Figure 36.

Normal mode entry
procedure

0,

Open J8 and SW4 to set
VDDOTP to GND

I

Plug the USB cable
between the PC
and the board

!

Start communicating
with the GUI by pressing
the  start | button

® !

Apply power supply VBaT

Ui G (B e FS04 | stop |normal-mode ~
running in Normal mode MR

aaa-057400

Figure 36. Normal mode entry procedure

As the device is in Normal mode, the 1°C addresses for main and fail-safe registers will be the ones configured
in the OTP configuration. These I°C addresses should be configured in the connection toolbar of the GUI.
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During start-up in Normal mode, the device automatically enters the INIT_FS initialization phase. The INIT_FS
state is open for an OTP-programmable window of time, and must be closed by the first good watchdog refresh
before the window times out.

The user can now write and read in all the functional registers and change or read the I0s values.

8.2.2 Normal mode power-up flowchart
4>< OFF Mode FS } ——————————————— -

LBIST/ABIST fail:

~~ ] ¢ does not prevent the power-up

- sequence

« prevents the release of FSOB pin

Optional: Send GOTO_OFF
by I2C to restart the device

Watchdog initialization timeout
WD_INIT_TIMEOUT reached

ABIST finished

| POWER UP SEQUENCE |

( PGOOD RELEASE )

l PGOOD high

1
I

1

1

I

1

1

I

1

1

I

1

1

I

1

1

I

INIT_FS 1
— Write all INIT_FS registers with :
REG/REG_NOT procedure |
1

I

1

1

I

1

1

I

1

1

I

1

1

I

1

1

Good watchdog refresh
FLT_ERR_CNT =1

FSOB lock
Decrease FLT_ERR_CNT to 0
with good watchdog refreshes

Watchdog refresh l FLT_ERR_CNT=0
required
Release FSOB LBIST fail or ABIST fail
FS_RELEASE_FSOB[15:0]= f------—-———-—- g

NOT(WD_SEED [0:15])

NORMAL_FS
(FSOB high)

Figure 37. FS04 power-up flowchart in Normal mode

aaa-057401

8.3 Debug mode

Debug mode allows the user to power up the device with limited safety functions, as a means for evaluating the
device. The following functions are limited when running in Debug mode:

* The watchdog window is fully opened

* The initialization timeout during INIT_FS is disabled

The Deep Fail-safe (DFS) request from the fail-safe state machine (DFS = 1) is masked
The eight-second timer monitoring the PGOOD pin is disabled

The fail-safe output pin FSOB cannot be released

The FCCU pins are not monitored
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* The POR_REQ pin is not monitored
The user can start directly in Debug mode if the FS04 part soldered on the EVB is programmed.

8.3.1 Debug mode entry procedure
To power up the FS04 in Debug mode, follow the steps in Figure 38.

Debug mode entry
procedure

0,

Set switch SW4 OFF to
disable OTP 8 V generation

@
Set jumper J8 ON to
enable Debug mode

!

Plug the USB cable
between the PC
and the board

!

Start communicating
with the GUI by pressing
the | start | button

®
Apply power supply VBAT
(make sure PWRON is high)

i

Are FS_STATES =
0x0209 and M_STATES =
0x020d?

The device is now
running in Debug mode FS04 || Sop | debugmode ~

Figure 38. Debug mode entry procedure

Note: FS_STATES = 0x209 is Fail-safe initialization mode with Debug active,
and M_STATES = 0x020d is Main normal mode with Debug active.

No

aaa-057402

The user can now read and write in the functional registers and read or control the 10s of the FS04.

8.3.2 Debug mode exit procedure

To exit the FS04 Debug mode, follow the steps in Figure 39.
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Debug mode exit
procedure

0a
Write zeros (0) in the

WD_WINDOW bits of the

FS_WD_CFG1 register

!

@
Write ones (1) in the

NOT_WD_WINDOW bits of
the FS_NOT_WD_CFG1
register

!

Read watchdog refresh

limit (WD_RFR_LIMIT)

and fault error counter
(FLT_ERR_CNT)

@
Send X*Y + 1 good
watchdog refreshes

o——

Exit Debug mode by
writing one (1) in
DBG_EXIT bit of

FS_STATES register

!

Read safety state
FS_STATES and functional
state M_STATES

!

Are FS_STATES =
0x000b and M_STATES =
0x000d?

Release FSOB to achieve
system-level Normal mode

The device is now
running in Normal mode

Figure 39. Debug mode exit procedure

Optional to set the watchdog period to infinite: setting the watchdog

period to infinite is optional yet helpful during software development if

the device has this function enabled by OTP, for example when the user
wishes to debug code without having to continuously refresh the watchdog.

Note: X is WD_RFR_LIMIT and Y is FLT_ERR_CNT.
Example: if FLT_ERR_CNT=1 and WD_RFR_LIMIT=6 then send 7 good WD.
The first WD closes INIT phase, then WD sending must match correct timing.
The last WD clears the FLT_ERR_CNT.

Note: The FCCU and POR_REQ monitoring restart once the INIT_FS state is
closed. Make sure the FCCU pins are properly set and the POR_REQ input is
present when the INIT_FS is exited.

Note: FS_STATES = 0x000b is Fail-safe normal mode,
and M_STATES = 0x000d is Main normal mode.

Note: Three conditions should be met to release FS0B:

a. No fault reported by fault management,

b. Fault error counter = 0,

c. RELEASE_FSOB register filled with the right value (see data dheet).

FS04 stop normal-mode ~
aaa-057403

Note: Taking off the Debug Selection jumper J8 will not automatically deactivate Debug mode, as 5 V on the
VDDOTP pin is only a condition for Debug mode entry, not a condition to remain in Debug mode.

8.3.3 Debug mode power-up flowchart

When starting in Debug mode, the INIT_FS timeout window is kept open, and the first good watchdog refresh

will close the INIT_FS state.
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No INIT timeout as
Debug mode is active

ABIST finished

| POWER UP SEQUENCE |

!

( PGOOD RELEASE )

l PGOOD high

Write all INIT_FS registers with
REG/REG_NOT procedure
Set WD_WINDOW to infinite

INIT_FS

No watchdog refresh required
as disabled in INIT_FS

Good watchdog refresh
FLT_ERR_CNT =1

A

DBG_EXIT =1

l DBG_MODE =0

Decrease FLT_ERR_CNT to 0
with good watchdog refreshes

FSOB lock

l FLT_ERR CNT =0

FS_RELEASE_FSO0B[15:0] =
NOT(WD_SEED [0:15])

Release FS0B

C

NORMAL_FS
(FSOB high)

)

Figure 40. FS04 power-up flowchart in Debug mode

Optional: Send GOTO_OFF
by I2C to restart the device

LBIST/ABIST fail:

| ¢ does not prevent the power-up

sequence
* prevents the release of FSOB pin

LBIST fail or ABIST fail

I
I
|
I
I
|
|
I
I
I
|
I
I
|
I
I
|
I
I
I
|
|
I
I
|
I
I
I
I
I
I
|
I
I
|
|
I
I
|
|
I
I
|
I
a

aaa-057404

Note: To allow FSOB to be released from a startup in Debug mode, use I?C to disable the watchdog before
INIT_FS closure and Debug mode exit. Otherwise, FSOB remains stuck low in Debug mode.

8.4 OTP/Test mode

OTP mode is a transition mode to access Test mode. From OTP mode, sending the required Ke keys allows
the FS04 to enter Test mode. From Test mode, the user can access the OTP register set, modify the registers to
test device functions, and program the OTP configurations.

The user can start in OTP/Test mode whether the FS04 part placed on the EVB is programmed or not. Starting
in OTP/Test mode is mandatory if the part is blank.

8.4.1 OTP/Test mode entry procedure

To enter the FS04 Debug mode, follow the steps in Figure 41.
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OTP/Test mode entry
procedure

Set switch SW4 ON to
enable OTP 8 V generation

Note: VDDOTP must be applied before VBAT and PWRON.

P

Set jumper J8 ON to
enable Debug mode

Plug the USB cable
between the PC and
the board

Start communicating
with the GUI by pressing
the start  button

O———
Apply power supply VBAT
(make sure PWRON is high)

; |
Read safety state

FS_STATES and functional
state M_STATES

Are FS_STATES =
0x0303 and M_STATES =
0x0303?

Note: FS_STATES = 0x0303 is Fail-safe OTP emulation mode,
and M_STATES = 0x0303 is Main OTP emulation mode.

Read the device mode by =
pressing the Refresh button FS04Sce |op moe Apey.Tes Hode
O—t
Enter Test mode by pressing ~ = =
the Apply Test Mode  button FS04 (5o Jormode il

The device is now
running in Test mode

Figure 41. OTP/Test entry procedure

aaa-057405

Once Test mode is entered, usually the user will perform OTP emulation. To perform OTP emulation, the next
step is to use the MIRROR tool in the GUI. Using the Read All button on the top right corner, the user can read
the currently programmed OTP configuration. If the part is blank, all the registers are set to 0.

The user can load a new OTP configuration in the Mirror registers using the OTP Import button on the top right
corner, or manually change any of the parameters. Press Write or Write All to overwrite the parameters in the
Mirror registers of the device.

Note: Use the device guidelines application note or contact the NXP support team to define the OTP
configuration.

8.4.2 OTP/Test mode exit procedure

To power up the device with the newly entered configuration, select Normal mode or Debug mode from the
mode menu in the connection toolbar, or switch off SW4 and remove J8 to apply GND to the VDDOTP pin.

normal-mode
debug-mode

FS04 | stop FrRuees

File View Expo

Exit Test Mode

aaa-057406
Figure 42. Exit Test mode
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The device has now powered up with the newly loaded configuration, and is running in the chosen mode. Press
the Refresh button in the connection toolbar to check that the device is in the expected mode. If necessary,
follow the Section 8.3.2 to enter system-level Normal mode.

Check the FS_STATES and M_STATES in the device status bar.

* In the main registers, the device should be in M_NORMAL
* In the fail-safe registers, the device should be in INIT_FS

The user can now read and write in the functional registers, and read or control the 10s of the FS04. If Debug
mode was chosen, refer to the previous section about Debug mode.
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8.4.3 OTP/Test mode power-up flowchart

OFF ModeFS  }f-----—-—--—-—-—-— A

| VDDOTP =8V |

!

VSUP > 6.5V and
PWRON1/2 high

!

VDDIO=1.8Vor3.3V

| s

Enter Test mode by
sending Test mode keys

I

Perform OTP emulation
(Write OTP registers)

!

| VDDOTP =0V |

Optional: Send GOTO_OFF
by I2C to restart the device

~ LBIST/ABIST fail:

« does not prevent the power-up
sequence

- « prevents the release of FSOB pin

ABIST finished

Power-up sequence from
the new configuration

!

PGOOD RELEASE

required PGOOD high

No watchdog refresh

INIT_FS
Write all INIT_FS registers with
REG/REG_NOT procedure
Set WD_WINDOW to infinite

Good watchdog refresh
FLT_ERR_CNT=1

| DBG_EXIT =1 |

i DBG_MODE =0

FSO0B lock
Decrease FLT_ERR_CNT to 0
with good watchdog refreshes

i FLT_ERR_CNT =0

!
!
!
|
!
|
|
!
!
!
|
!
|
|
!
!
!
!
|
!
|
|
!
!
!
|
!
|
|
!
!
!
!
|
!
|
J

Release FS0B LBIST fail or ABIST fail
FS_RELEASE_FSOB[15:0]= |- —-—-—-—-—-—-——-——

NOT(WD_SEED [0:15])

NORMAL_FS
(FSOB high)

Figure 43. FS04 power-up flowchart in OTP/Test mode
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8.5 Programming procedure

Warning: The user can only program parts with the kit during the development phase. Customer is not allowed
to perform OTP programming for production purposes. Only NXP or a recommended third party are allowed to
program the device for production purposes.
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Device programming can only take place once on the device.

The programming procedure is done using the PROG tool to permanently burn the OTP fuses with the
customer’s OTP configuration from a TBB file. The TBB file needs to be exported from the OTP tool
(Framework settings menu > Import/Export item > TBB) or provided by NXP.

The device is
already programmed

Figure 44. Programming procedure

Programming procedure

Set the default jumper
configuration

Set switch SW4 ON to
enable OTP 8 V generation

Set jumper J8 ON to
enable Debug mode

Plug the USB cable between
the PC and the board

Apply power supply VBaAT

Start the GUI and switch
1o Test Mode

Read fuse box status

Note: For an unprogrammed part, the sectors should be as:

Upload TBB file in
PROG tool

Click on Program to start
the burning process

the burning process

Read fuse box status

On the pop-up, dlick OK' | |g -
to confirm the launch of e

The device is programmed:
place jumpers to match
the application,
then restart the device

2aa-057408
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9 References

1. KITFS0400A0EVM — detailed information on this board, including documentation, downloads, and
software and tools: https://www.nxp.com/products/FS04

2. FS04— detailed information on FS04, high- voltage ASIL D PMIC for the S32N processor: https://
www.nxp.com/products/FS04

3. FS04 data sheet — detailed information on data sheet: https://www.nxp.com/products/
FS04#documentation

4. FS04 device design guidelines — detailed information on device design guidelines: https://www.nxp.com/
products/FS04#documentation
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Table 7. Revision history

Document ID Release date

Description

UM12182 v. 3.0 4 June 2026

Corrected title

UM12182 v. 2.0 24 April 2026

» Updating to match rev. D evaluation boards

» Changed security level from confidential to public
* Revised Section 2

* Revised Kit contents

* Revised Section 3.4

* Revised Section 3.5

* Reordered sections under Section 4

¢ Renamed Connectors section to Section 4.3 and removed list of
connectors

* Revised and renamed figure Locations of connectors and LEDs

to Figure 1
¢ Created new Section 4.4 section with list of connectors

¢ Revised Section 4.5
* Revised Figure 2

* Revised Section 4.6, removing figure Evaluation board jumper
and switch locations with default configuration

¢ Revised Table 3
¢ Revised Table 4

* Revised and renamed Section 4.9, previously VDDIO selection
(J16/J17)

* Revised Figure 3

* Revised Figure 2

* Revised Table 5

* Revised Section 4.11

* Revised Section 6.1

* Revised Section 6.2

* Revised Figure 18

* Revised Section 7.2.1

* Revised Section 7.2.3

* Removed POWER tool section, along with its figure

* Revised Figure 37

* Revised Section 8.3.2

* Revised Figure 40

» Corrected name of Figure 41 (it was Debug mode entry
procedure)

* Revised Section 8.4.2

* Revised Figure 43

* Revised Section 8.4.2

* Revised Section 9

UM12182v 1.0 1 November 2024

« Initial version
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Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

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.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.
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Hazardous voltage — Although basic supply voltages of the product may
be much lower, circuit voltages up to 60 V may appear when operating this
product, depending on settings and application. Customers incorporating

or otherwise using these products in applications where such high voltages
may appear during operation, assembly, test etc. of such application, do so
at their own risk. Customers agree to fully indemnify NXP Semiconductors
for any damages resulting from or in connection with such high voltages.
Furthermore, customers are drawn to safety standards (IEC 950, EN 60 950,
CENELEC, IS0, etc.) and other (legal) requirements applying to such high
voltages.

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 evaluation product is intended solely for
technically qualified professionals, specifically for use in research and
development environments to facilitate evaluation purposes. It is not a
finished product, nor is it intended to be a part of a finished product. Any
software or software tools provided with an evaluation product are subject to
the applicable license terms that accompany such software or software tools.
This evaluation product is provided on an “as is” and “with all faults” basis
for evaluation purposes only and is not to be used for product qualification
or production. If you choose to use these evaluation products, you do

so at your risk and hereby agree to release, defend and indemnify NXP
(and all of its affiliates) for any claims or damages resulting from your use.
NXP, 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 evaluation product remains with user.

In no event shall NXP, its affiliates or their suppliers be liable to user 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 evaluation 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 user might incur for any reason
whatsoever (including without limitation, all damages referenced above and
all direct or general damages), the entire liability of NXP, its affiliates and
their suppliers and user’s exclusive remedy for all of the foregoing shall be
limited to actual damages incurred by user based on reasonable reliance

up to the greater of the amount actually paid by user for the evaluation
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 and shall not apply in case
of willful misconduct.

Safety of high-voltage evaluation products — The non-insulated high
voltages that are present when operating this product, constitute a risk of
electric shock, personal injury, death and/or ignition of fire. This product is
intended for evaluation purposes only. It shall be operated in a designated
test area by personnel that is qualified according to local requirements
and labor laws to work with non-insulated mains voltages and high-voltage
circuits.

The product does not comply with IEC 60950 based national or regional
safety standards. NXP Semiconductors does not accept any liability for
damages incurred due to inappropriate use of this product or related to non-
insulated high voltages. Any use of this product is at customer’s own risk
and liability. The customer shall fully indemnify and hold harmless NXP
Semiconductors from any liability, damages and claims resulting from the
use of the product.

HTML publications — An HTML version, if available, of this document is
provided as a courtesy. Definitive information is contained in the applicable
document in PDF format. If there is a discrepancy between the HTML
document and the PDF document, the PDF document has priority.
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Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.
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Suitability for use in automotive applications (functional safety) —
This NXP product has been qualified for use in automotive applications.

It has been developed in accordance with ISO 26262, and has been

ASIL classified accordingly. If this product is used by customer in the
development of, or for incorporation into, products or services (a) used in
safety critical applications or (b) in which failure could lead to death, personal
injury, or severe physical or environmental damage (such products and
services hereinafter referred to as “Critical Applications”), then customer
makes the ultimate design decisions regarding its products and is solely
responsible for compliance with all legal, regulatory, safety, and security
related requirements concerning its products, regardless of any information
or support that may be provided by NXP. As such, customer assumes all
risk related to use of any products in Critical Applications and NXP and

its suppliers shall not be liable for any such use by customer. Accordingly,
customer will indemnify and hold NXP harmless from any claims, liabilities,
damages and associated costs and expenses (including attorneys’ fees)
that NXP may incur related to customer’s incorporation of any product in a
Critical Application.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.

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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