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Abstract

The KITPF9455FRDMPGM programming board user manual is intended for the engineers

involved in the evaluation, design, implementation, and validation of PF9455 fail-safe system
basis chips.
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1 Introduction

The KITPF9455FRDMPGM programming board user manual is intended for engineers involved in the
evaluation and design of PF9455 PMIC for high-performance applications.

The KITPF9455FRDMPGM programming board supports the development on the PF9455 family of devices.
This document covers connecting the hardware, installing the NXP GUI software, configuring the environment,
and using the kit. It includes guidance on how to use the registers, try OTP configurations, and burn the part.

The KITPF9455FRDMPGM programming board is a socketed board supporting PF9455 PMIC with 5 SMPS
and three LDOs. In this document, "PF9455" refers to these supported devices. The devices can be placed and
removed from the board using the socket.
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2 Finding kit resources and information on the NXP website

The information page for KITPF9455FRDMPGM board is at https://www.nxp.com/products/PF9455. The
information page provides overview information, documentation, software, and tools, parametric, ordering
information.

2.1 Collaborate in the NXP community

The NXP community is for sharing ideas and tips, asking and answering technical questions, and receiving
input on just about any embedded design topic.

The NXP community is at http://community.nxp.com.
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3 Getting ready

Working with the KITPF9455FRDMPGM requires the kit contents, more hardware, and a Windows PC
workstation with installed software.

3.1 Kit contents
The KITPF9455FRDMPGM kit contains the following items:

* Assembled and tested evaluation board with preprogrammed KL25Z microcontroller in an antistatic bag
« 3.0 ft USB-STD A to USB-C-micro cable
e Jumpers mounted on board

3.2 Additional hardware

In addition to the kit contents, the following hardware is necessary and is beneficial when working with this kit:

» Power supply capable of providing 5 V

3.3 Minimum system requirements

This evaluation board requires a Windows PC workstation.

* USB-enabled computer with Windows 7 or Windows 10
* FTDI USB serial port driver (for FT230X basic UART device)

3.4 Software

Installing software is necessary to work with the PF9455FRDMPGM evaluation board.

All listed software is available on the information page of the evaluation board at https://www.nxp.com/products/
PF9455.
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4 Getting to know the hardware

The PF9455FRDMPGM kit provides an integrated platform for evaluating designs based on the PF9455 Family
of NXP. All PF9455 Family features can be accessed and monitored in a test environment using NXP GUI
software to access the registers in Read and Write mode. All regulators are accessible through connectors.

Nonuser signals are mapped on test points. Digital signals (I2C, RSTB, and so forth) are accessible through
connectors.

4.1 Kit overview

The hardware of the kit consists of the KITPF9455FRDMPGM evaluation board embedded with a KL25Z
microcontroller, and the USB cable required to connect the board to the PC.

The KITPF9455FRDMPGM evaluation board features a socket that allows the user to fuse an individual
PF9455 Family using the device’s two time programmable (OTP) feature without extra tools. Connectors,
jumpers, and switches on the board can be used to configure an evaluation environment that meets specific
design requirements. The board also contains LEDs and test points that provide a means of monitoring
performance in real time. An emulation mode allows the user to test as many configurations as needed before
programming the part.

The KL25Z is soldered on the bottom side of the KITPF9455FRDMPGM board. The role of the KL25Z is to
manage I°C communication between the KITPF9455FRDMPGM board and the GUI installed on the PC. The
KL25Z draws power either from the USB cable connected to the PC or from the battery supply (when not
connected to the GUI).

5.0V from
VIN VBAT or USB 5.0 V from USB
V1 «—
V2 UART USB
V3 +—j < »|  FTDI |« >
RSTB . PC
va PF9455 INTB > KL25Z with
V5 «—oH p PWRON MCU GUI
LDO1 «—] STBY
FCCU1
Doz = FCCUO
LDO3 «—] h 12C
« aaa-064638

Figure 1. Overview diagram of communication between PF9455 and NXP

4.2 Board features

» Header connectors for I/O configuration

Selectable power input for programming

» Access pin connectors for accessing inputs and outputs

Indicator LEDs red and green LEDs to indicate signal or regulator status

Blue LED to indicate that the OTP 8 V burning voltage is set

* Advanced system monitoring via the KL25Z MCU

« Embedded USB to I°C protocol for easy connection to the software GUI through the KL25Z MCU
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4.3 KITPF9455FRDMPGM featured components

Figure 2 shows the placement of connectors, configuration headers, and LEDs signaling. For information on the
default jumper and switch configuration for PF9455, see Section 7.1.

Figure 2. Location of key KITPF9455FRDMPGM — components

4.4 KITPF9455FRDMPGM program board

This section describes the KITPF9455FRDMPGM program board by explaining the features associated with
eachjumper and switch, giving information on hardware configuration to enable these features, and providing
advice on LED signaling and test points available on the board.

Note: The silkscreen on the board gives hints on the jumper positioning depending on the functions
implemented.

The default debug configuration enables the board to be fully controlled by the KL25Z MCU (via I2C) and the
GUI. Figure 2 shows the default jumper and switch configuration for PF9455. See below for PF9455 default
jumpers and switches configuration.

Table 1. Configuration jumpers

Connector Pin count Line Connection
J1/J2/J3/J4 --- Freedom board headers ---
J17 1 SW20UT Open
2 SW30UT Open
J18 1 SW40UT Open
2 SW50UT Open
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Table 1. Configuration jumpers...continued

Connector Pin count Line Connection
J29 1 Pullup for RSTB Jumper connected
2 RSTB
J23 1 VIN Open
2 GND Open
J24 1 VIN Open
2 USB_PWR
3 VIN Open
4 3v3_MCU
J25 1 VDDIO Jumper connected
2 3v3_MCU
J26 1 VIN Open
2 PWRON Open
3 GND Open
J27 1 SCL Open
2 PWRON Open
3 SDA Open
4 VDDOTP Open
5 101 Open
6 VDDIO Open
7 R127 0 ohm to VIN Open
8 GND Open
9 Open Open
10 Open Open

Table 2. Access point functions

Function Description Color
LDO1IN Monitoring point for the LDO1 input Red
voltage
LDO2IN Monitoring point for the LDO2 input Red
voltage
LDO3IN Monitoring point for the LDO3 input Red
voltage
VSWIN Switchers input voltage Red
VIN External Input voltage Red
VLDO1 Monitoring point for the LDO1 output White
VLDO2 Monitoring point for the LDO2 output White
VLDO3 Monitoring point for the LDO3 output White
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Table 2. Access point functions...continued

Function Description Color
GND Board grounds direct connection -4 White
easy access points
VAON Monitoring point for the VAON output White
SW1 Output Monitoring point for the SW1 output White
SW2 Output Monitoring point for the SW2 output White
SW3 Output Monitoring point for the SW3 output White
SW4 Output Monitoring point for the SW4 output White
SW5 Output Monitoring point for the SW5 output White
GPIO1 GPIO1 access point — bidirectional pin | White
GPIO2 GPIO2 access point — bidirectional pin | White
GPIO3 GPIO3 access point — bidirectional pin | White
GPIO4 GPIO4 access point — bidirectional pin | White
VMON1 Monitoring point for the external monitor | White
VMON1
VMON2 Monitoring point for the external monitor | White
VMON2
VDIG VDIG monitoring point White
VANA VANA monitoring point White
PWRON Power on input pin access point White
VDDIO VDDIO Monitoring point White
RSTB System reset signal output monitoring | White
point
VDDOTP VDDOTP Monitoring point White
12C-SDA I°C SDA access point — bidirectional pin |White
12C-SCL I°C SCL access point — bidirectional pin |White

Note: Test-pointsare routed directly to the pins.

4.4.1 Voltage selection and configuration

The input voltage supply can come from a power via hook connector VIN (external power). See Table 1. The
use of an external power supply is recommended as the USB capability may be limited.

Input range is from 3.3 V to 5 V and matching to VIN in OTP configuration.
VDDOTP requires 8 V for PMIC programing (VDDOTP_BST), voltage provided in the program board.

4.4.2 Output voltages

All buck switchers and LDOs can be configured at different output voltage, up to 3.3 V. LDOs can also be
configured as a simple load switch. Output voltage uses discrete values and not all values are available. This is
done via OTP configuration or I°C communication.

UM12563 All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.

User manual Rev. 1.0 — 7 July 2026 Document feedback
8/63



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_UM12563

NXP Semiconductors U M 1 2563

User manual for KITPF9455FRDMPGM board

Table 3. Output voltage

Function Output voltage range
SW2 output From0.3Vt0 3.3V
SW3 output From0.3Vt0 3.3V
SW4 output From0.3Vt0 3.3V
SWS5 output From0.3Vt0 3.3V
SW1 output From0.5Vt0 3.3V
VLDO1 From 0.75V to 3.3V
VLDO2 From 0.65V to 3.3V
VLDO3 From 0.65V to 3.3V

4.4.3 MCU communication I°C selection

Table 4. MCU communication 1°C selection

Schematic label Signal name Description

J16-16-PTC9 SDA I°C is selected as the MCU communication protocol.
J16-14-PTC8 ISCL I°C is selected as the MCU communication protocol.
J19-18-PTC9 SDA I°C is selected as the MCU communication protocol.
J19-20-PTC8 ISCL I°C is selected as the MCU communication protocol.

4.4.4 Debug and OTP configuration

During normal system operation, the DBGOFF (Debug Off), , state is a transitory staSection 7.3.1te between a
power on event and the power up sequence. It serves as the gating state to ensure that the PMIC is ready to
start a power up sequence, and allow synchronization of two or more PMICs providing full power architecture to
a complex system.

If a VDDIO supply is provided externally, the device is able to communicate through the 1°C bus during the
DBGOFF state, allowing the PMIC to operate in development/debugging modes. In such scenarios, the
DBGOFF state becomes a full biased OFF state to allow full access to the functional and OTP registers to
enable OTP emulation and/or OTP fuse programming.

OTP mode is active when the DEBUG pin is set to 8 V. Once in OTP mode, specific keys are necessary to enter
test mode, see Section 7.3.2 or OTP programming process.

4.4.5 LED signaling

LED signaling displays the state of the following signals:

* Signals: PGOOD, INTB, FS0B
* Power supply: VIN
* OTP control: VDDOTP - 5V, VDDOTP -8 V

The VIN LED is permanently on. OTP control LEDs are either 5V or 8 V status control signals. Consider them
with current consumption measurements for better analysis. See Figure 2.
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4.4.6 Schematic layout and bill of materials

The board layout and bill of materials for the KITPF9455FRDMPGM evaluation board are available at https://
www.nxp.com/products/PF9455.
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5 Installing and configuring software tools

Note: This section will use the PF9455 as an example to explain software installation, configuration, and
use. Specificexplanations for PF9455 are added on the side if necessary. Otherwise, the method is general to
PF9455.

5.1 Flashing KL25Z MCU GUI firmware
The KITPF9455FRDMPGM is delivered with the KL25Z firmware already flashed.

5.2 Installing the PF9455 NXP GUI software package

To install the PF9455 NXP GUI, first download or obtain the NXP GUI package, then follow the instructions
below:

1. Open the NXP GUI package. Unzip and open the 1-NXP_GUI_Setup folder. Same installation procedure.

A

Name Status Date modified Type Size

0 - Documentation &) File folder

1 - NXP_GUI_Setup &) File folder

2 - KL25Z_FW o File folder
NXPGUI_Dev_v3.1.475_PF9455_Release_Notes & Adobe Acrobat D... 416 KB

aaa-064847

Figure 3. GUI folder list

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

[% NXP_GUI_Dev-3.1.475-Setup o 8/28/2024 1:52 PM Application 286,984 KB

aaa-059722

Figure 4. NXP_GUI-version-Setup.exe

3. Click Next when the initial application setup window appears.
4. On the License Agreement window, read the license information and click | Agree.

(9 NXP_GUI_Dev 3.1.475 Setup — X

Welcome to NXP_GUI_Dev 3.1.475
Setup

Setup will guide you through the installation of NXP_GUI_Dev
3.1.475.

Itis 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.

coc

aaa-059723

Figure 5. GUI setup window
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X

(5 NXP_GUI_Dev 3.1.475 Setup —

License Agreement P
Please review the license terms before installing NXP_GUI_Dev 3.1.475. < 3 i

Press Page Down to see the rest of the agreement.

= A
* 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.

* o_Rediglvibqﬁons in bipafy form must_reproduce ﬂ_’\e a_bove 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 3.1.475.

}<Bad<‘IAgee{Cancel}

aaa-059724

Figure 6. GUI Licence agreement

5. In the Choose Components window, select the GUI components to install, then click Next.

(5 NXP_GUI_Dev 3.1.475 Setup - X
Choose Components ™
Choose which features of NXP_GUI_Dev 3.1.475 you want to install. 3

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select components to install:
Optional

Space required: 576.0 MB

<Bak [ nNext> | | concel |

aaa-059725

Figure 7. GUI choose components to install

6. In the "choose install location window", choose the folder to install the GUI.
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(3 NXP_GUI_Dev 3.1.475 Setup — X
Choose Install Location =\
Choose the folder in which to install NXP_GUI_Dev 3.1.475. C)

Setup will install NXP_GUI_Dev 3.1.475 in the following folder. To install in a different folder,
dick Browse and select another folder. Click Install to start the installation.

Destination Folder

I Browse...

Space required: 576.0 MB
Space available: 261.2 GB

<Back Cancel

aaa-059726

Figure 8. GUI choose install location

7. In the Completing Setup window, select the following options:
a. Run NXP_GUI
b. Show readme

8. Then click Finish to complete the installation.

(5 NXP_GUI_Dev 3.1.475 Setup -

Completing NXP_GUI_Dev 3.1.475
Setup

NXP_GUI_Dev 3.1.475 has been installed on your computer.

Click Finish to dose Setup.

Run NXP_GUI_Dev 3.1.475

Show Readme

aaa-059727

Figure 9. Complete setup

5.3 Launching the PF9455 NXP GUI

When the KITPF9455FRDMPGM kit is set up and the GUI is installed, follow the steps below to launch the GUI:

1. Click the Windows icon (bottom-left corner) and locate NXPGUI in the Windows all apps bar, then click the
NXPGUI icon to launch the GUI.
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Figure 10. Launch the GUI

All Apps Documents Settings More ¥

Best match

[ NXPGUIDev
App

Documents - This PC

NXPGUI_Dev_v3.1.475_PF9455_Release
_Notes -in

NXPGUI_Dev_v3.1.475_PF9455_Release
_Notes - in

NXPGUI_Dev_v3.1.473_PF9455_Release
_Notes - in 0 - Documentation

NXPGUI_Dev_v3.1.473_PF9455 Release
_Notes - in

L nxpgui_Dev

aaa-064846

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.

¥ NXP GUI ( DEV_build ) Kit Selection - 3.1.475

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

Kit and Devices
FS2300 3.1.444 2/23/2024
FS2320 3.1.444 2/23/2024
~ KITFS24
FS2400 3.1.437 2/2/2024
Fs200-80  Select device 3.1.444 2/23/2024
~ KITPF9455
PF9455 8/28/2024
~ KITFS04
FS04 3.1.465 6/10/2024
~ KITFS27
FS2700 3.1.452 3/14/2024
A kit for NXP PMIC evaluation Select communication
Advanced Settings

Feature Set [ debug-i2c

Target MCU [FRDM-KLZSZ

USB Interface {usb-hid

Figure 11. GUI settings

aaa-064616

Note: For PF9455, select the corresponding device name.

UM12563

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

© 2026 NXP B.V. All rights reserved.

User manual

Rev. 1.0 — 7 July 2026

Document feedback
14/ 63


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_UM12563

NXP Semiconductors U M 1 2563

User manual for KITPF9455FRDMPGM board

For the PF9455 part the communication protocol is 1°C.

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 GUl is
launched by checking/ unchecking the Do not display GUI Kit selection at Start box.
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6 PF9455 NXP GUI

This section gives guidance on use of the PF9455 NXP GUI.

6.1 NXP GUI framework window

The framework window consists of the following sections:

¢ Connection toolbar: Used to start communication with the device, enter or exit Test/OTP modes, fix 1’c

frequency and 1°C main address, enable watchdog.
* Framework settings: Manages file import/export and framework configu
* Window log: ReportsUSB and Device communication events.

ration.

¢ US band device status: Indicates if USB or Device is connected or disconnected, shows communication
protocol (IZC), shows firmware and GUI version, displays current device mode.

* Tools access bar: Provides quick access to the PF9455 evaluation tools and features.

Note: Powertool is unavailable.

* Tab content: Shows the content of each tool or tab. There may be several tabs, boxes, or windows inside.

Figure 12. GUI framework

NXP GUI ( DEV_build ) - PF9455 - 3.1.489 g s
Framework settings Fle_View Impon/Epor_Fep] Content tabs O bukd
PF9455 ADOR: 12CCRC: [ ] Sccure Wrte: ]| Enable WatchDog Refresh [ || Period | M}
= 5 Log Window o] . C = = = = = ;
Connection settlngs @ o s { > RegsterMap | O SwRegulators | OfDOReguators | @ sequence Dok @ pmiCConfig | § mntemupts | @ Functonalsafety | @ status MeasuRevENT | © pmic D
] L oo S | Xl i | 28 runconsl | % o Functional | o7P_fonvoter
ER—— <> 1D Registers SWA_VRUN (0360) Resd | o0 wrte | [ovo0
Interrupt Registers =
5 sca
Register access & :‘":‘ M‘["“’””“"“ I VSW3 RN ’I VSW_RUNEE] VSWARUNGS] " VSWA RN " VSW4_RUNE3] " Vw4 RN " VSW_RUNI] H VSW4_ RUNDI ]
Seript editor ystem Configuration
OTP s g s SW4_YSTEY (0x6) Resd | o0 wite | [oxo0 C
programming @ Clock Management N L - = =
Tab = Watchdog Configuration
OTP mirror tab Fault Counters VSW4 STEYIZ] VWA STEVle] Vw4 STBI(s] Vsia STBIE] Vwa_STEY[S] VWA STEN12) VSWA STEN[:] Vswa_STE(E)
OTP creation tab f leheid SW4_MODE (Ox6F) Read ox10 wirite 0x00
MCU pins control - VMON Configuration £ A
= W1 Contral
Power calculator — e RessRvED swaovmster || swauvm sTer swa_sowovs || swa_sTev_wooe || swa_sTev_wooefo] || swa R mooe(] || swa_RunMooep]
. SW3 Control
SW4_CFG1 (0x70) Read 0x00 Write 0x00 £
_— SW5 Control =
| [ [ ” cam ” cr J i H e JI s Jl o “ s ]
LDO2 Control
gy 1003 Control SW4_CFG2 (0x71) Read oo Wite 000 [
VAON Control
STATE l SW4_NBYP. J[ SWA_OV_BYP. “ SW4IL B “ SW4_LV_STATE J[ SW4_OV_STATE “ SW4_FLT_REN " SWA4_SOFTRST_EN J[ SW4_PG_EN J
Select Al SW4_VRUN (0x€D) > |(9). Read Virite Resat
USB and device ICU: FRDM-KL2SZ State: DISCONMECTED  Protocok: FC Firmware:  Device Mode: user-mode Color legend: Hoh (| Low [ | FS CURRENT STATE: Undefined Debug-Mode: Undefined | 12/26/2024 17:5%19
aaa-064617

If the Log window, Tools access bar, or connection toolbar do not appear on the screen, right-click on the
framework settings bar. This action displays three selection boxes (checked if the display is active):

* Log window
* The tab corresponds to the tools access bar
» Connection toolbar

¥ NXP GUI ( DEV_build ) - PF9455 - 3.1.475
File View Import/Export Help

PF9455| start V| Log Window |
‘ Log Window V| Tabs ® |
@ Filter Messag V| ConnectionMgr »
ACCEss: | e | |
aaa-064618
Figure 13. Framework settings bar

Note: Right click the Framework or Connection toolbar.
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6.2 Framework settings bar

The framework settings section appears at the top left corner of the Framework window. It consists of four
items:

* File

* View

e Import/export
* Help

File View Import/Export Help

PF9455 | start |
aaa-064619

Figure 14. Framework settings bars

6.2.1 File menu item

To choose to load/save a configuration and to choose to display or not the GUI Kit selection at Start or Exit the
application.

m View Import/Export Help
Do not display GUI Kit selection at Start
Exit

aaa-059734

Figure 15. File menu

* Do not display GUI Kit selection at Start: Check this box to always open NXP GUI as the current GUI
version. Uncheck this box to display the product selection box at NXP GUI startup.

« Exit: Exits the NXP GUI application.

6.2.2 View menu item

The view menu contains the following options:

» Display: To enable or disable the Connection toolbar (enabled by default).

% NXP GUI ( DEV_build ) - PF9455 - 3.1.475
File Import/Export Help
Displa V| Connection Tool Bar |

Show »
| Nimina C i " 3 ) CIE] oot Register Map
aming Conventions

= w K2

ACCESS 102 | RN | | ool Functional | et

aaa-064844

Figure 16. View menu - display

* Show: Allows the user to access various sections of the GUI and display the Log window.
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¥ NXP GUI ( DEV_build ) - PF9455 - 3.1.475
File Import/Export  Help
Displa »
P play
Show 3 2 OTP Tool a
[m] Naming Conventions »| B Power Calculator
ACCESS | B Access i ¢
£ Script Editor
<> -
# Mirror Editors
SCRIPT
® Device Programming
m & IO Pins
PROG V| Log Window
@ V| Display Bit Fields
Watchdnn Canfinuratin
aaa-064843
Figure 17. View menu - show

* Naming conventions: Allows the user to select Friendly or Register name display for OTP tool. Option
enabled only when OTP tool is active.

The naming convention options are:

PF Display = 7|‘7*

Show
N N T R
Friendly
Register

aaa-064842

Naming Conventions >
VOIP Loniig

Figure 18. View menu - naming conventions

* Friendly: Register names are displayed as user-friendly names in the OTP tool.

* Register: Register names are displayed by their technical name in the OTP tool. Example: SW1 power-up
sequence < OTP_SW1_SEQ.

6.2.3 Import/export menu item

The import/export menu item allows the user to manage the files needed for Mirror emulation, for the PROG

tool, and for GUI configuration. This menu item is only active when the OTP tool has been selected. See
Section 6.5.2 for details.

» TBB: Exports the OTP configuration into a TBB script file that can be used to load the Mirror registers using
SCRIPT tool. The same file can be used by the PROG tool to burn OTP fuses.

¥ NXP GUI ( DEV_build ) - PF9455 - 3.1.475
File View [GNILZUSTLLY Help
OTP 17‘
TB8B
HEX
Generate CFG
Load CFG

aaa-064620

Figure 19. Import/export menu

* HEX: Outputs the OTP configuration in Intel-Hex (I-HEX) or Simple Hex (S-HEX) script file format.
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» Save CFG: To save the current configuration as a CFG file.
* Load CFG: To load a previously saved configuration from a CFG file.
* Default CFG: To load a predefined OTP configuration in QM or ASIL B to use as a starting point.

6.2.4 Help menu item

The Help menu button contains links to additional information, displays GUI and firmware version numbers, and
a glossary for acronyms.

¢ Documentation: Lists online NXP documentation related the PF9455 GUI.
* About: Displays the version number of the GUI currently installed.

[ ¥ NXPGUI (DEV_build) - PF455-31475
File View Import/Export m
PF9455 Stop D | Documentation

@ Configuration

aaa-064621

Figure 20. Help menu

6.3 Connection toolbar

The Connection toolbar menu is located directly below the Framework settings menu in the top-left corner of the
Framework window.

PF9455 | stop | | DebugMode | Refresh | ADDR: | 0x08 v || 12C CRC: Secure Write: Enable WatchDog Refresh Period | 256ms ¥

aaa-064622

Figure 21. Connection toolbar

Note: The Connection toolbar is not displayed if not selected in the Frameworks setting— View— Display menu
item.

The Connection toolbar allows the user to start or stop communication with the device, enter, or exit Test mode
and OTP mode, fix Ke frequency (depending on the chosen MCU communication protocol at start) and 1’c
main address, enable Watchdog.

The Connection toolbar consists of the following items:

 Start/stop: To open or close communication with the device.

* Mode: To enter or exit Test mode, and exit OTP mode.

* Main ADD: To assign the I°C address to the device.

* Enable watchdog refresh: To enable/disable the Watchdog refresh.
* Period: To set the Watchdog period.

6.3.1 Device connection

The device connection boxes appear first in the Connection toolbar menu.

%PF9455 stop | |

aaa-064623

Figure 22. Device connection — Start/stop

When the KL25Z MCU is not connected through the USB port, the State indicator in the USB and Status bar
shows Undefined, the PF9455 header text appears red, and the Start button is not available.
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MCU: FRDM-KL25Z State: DISCONNECTED

aaa-059742

Figure 23. Not detected

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

MCU: FRDM-KL25Z State: DISCONNECTED

aaa-059742

Figure 24. Disconnected

Click Start to start communication with the PF9455.

At this point, the State indicator displays Connected and PF9455 header text changes from red to green.

MCU: FRDM-KL25Z State: CONNECTED

aaa-059743

Figure 25. Connected

If the Start button is still shaded when the user connects to the USB port, the KL25 does not contain the
PF9455 firmware. Follow the steps below to flash the firmware.

1. Press the RST push button on the Freedom board 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” from the NXP_FlexGUI_KL25Z
folder into the BOOTLOADER drive.

3. Disconnect and reconnect the USB cable into the SDA port (this time without pressing the RST push
button). The PC will install a new device called FRDM_KL25Z.

4. Locate the file “nxp-gui-fw-frdmkl25z-usb_hid-pf9455_v0.6.bin” from the NXP_FlexGUI_KL25Z folder and
drag and drop the file into the FRDM_KL25Z device.
Freedom board Firmware is successfully loaded.

5. Change the connector to the USB port. Operate the GUI.
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PTA1 -2 12 - PTC1
PTAZ -4 10 - PTC2
PTD4 - 6 8-PTB3
PTA12-8 6 -PTB2
PTA4 -10 4 -PTB1
PTAS5-12 2-PTBO
PTCB - 14
PTC9 - 18 16 - PS-BV_VIN
PTA13 - 2 142 GO
PTD5 - 4 12 - GND
PTD3 - 10 B - RESET/PTAZ20
PTD1 - 12 4-P3V3
GND - 14 2 -SDA_PTDS
VREFH - 16
PTED - 18
PTE1-20
USB Port SDA Port
Figure 26. KL25 Freedom board connectors

6.3.2 12C communication configuration

The PF9455 supports both I°C communication protocol. 1’c configuration settings for MCU side appear in the
connection toolbar, allowing to choose the protocol applicable parameters.

ADDR: ’0x08 N ‘ 12C CRCG: || Secure Write:[ | Enable WatchDog Refresh | Period | 256ms ~ ‘

aaa-059745

Figure 27. Communication configuration

6.3.3 Watchdog management

The PF9455 provides watchdog monitoring with keys as a functional safety feature. Watchdog monitoring
requests synchronize actions from the MCU. The watchdog feature can be disabled in QM version only. The
watchdog is always enabled for an ASIL-B part.
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6.3.4 Watchdog enablement and configuration

On the PF9455 side, when the part is QM, watchdog disablement is possible by OTP. Watchdog monitoring
default configuration is done via I°C via the ACCESS tool.

6.3.5 Watchdog configuration on MCU side

On the KL25Z MCU side, actions are configured with the watchdog management boxes in the Connection
toolbar menu.

ADDR: [0x08  ~ || 12€ CRC:[[]| Secure Write: [ ]| Enable WatchDog Refresh [ || Period | 256ms  ~ |

aaa-059745

Figure 28. Watchdog management

The mechanism is fully operative when both PMIC and MCU actions are enabled and have matching
configurations.

The steps for watchdog enablement are described by Figure 29.

PF9455 | stop | [DebugMode || Testmode |[Emuiationtode| Refiesh | ADDR: 12€ CRC: [ ]| Secure Wrfte: ||| Enable WatchDog Refresh V] Period
@ femesn 7 OF | o8 pegstermzp | O sw O o @ @ clock | @ pMIC Config \_# mterrpts |~ €
| sy - % ﬁ P o |
Enable watchdog PF9455 WD Refresh] Enabled Challenger 256 ms| T Enable watchdog
sent message <>
Register Content Register Content
SCRIPT
RULCLAYER REV PROG_IDH (OTP) 0000
m METAL_LAYER REV o
PROG_IDL (OTP) 499999
PROG —rr—
@ Read

aaa-064624

Figure 29. Enable watchdog refresh unchecked

1. Select the watchdog period via the period selection box in the connection toolbar.

2. Enable watchdog refresh by checking the corresponding box to enable watchdog monitoring on the MCU
side.

3. A message is displayed in the log window with the selected period and type values.

If the period selection box is unavailable, verify that Enable Watchdog Refresh is unchecked.

6.4 USB and device status bar

The USB and device status bar is at the bottom of the Framework window. This toolbar gives information on the
GUI and firmware version, on the USB connection status, and on PF9455 active modes.

MCU: FRDM-KL25Z State: CONNECTED Protocol: I'CFirmware: 0.5 Device Mode: user-mode Color legend: | High (___)| | Low () FS CURRENT STATE: | RUN | Debug-Mode: | Not Active

aaa-059747

Figure 30. USB and device status bar

6.5 Tools access bar

The Tools access bar appears in a vertical row along the left side of the Framework window. The bar provides
access to tools that implement various GUI functions. The Tools access bar consists of nine items:
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Table 5. Tool access bar

e N — e -

File View Import/Export Help

PF9455 | stop

| DebugMode || TestMox

@ ‘ Log Window

Filter Messages
ACCESS |

<>

SCRIPT

&

PROG

3

MIRROR

>

ore

k=4

IO PINS

POWER

Figure 31. Tool access bar

aaa-064625

ACCESS Provides access to 1°C registers via
Register map or thematic tabs

SCRIPT To create, open, save, and run scripts

PROG To manage OTP fuse-burning process

MIRROR Provides access to Mirror registers

OTP To create and save OTP configuration
files, with customer and program details

10 PINS To read and set MCU 1/O pins

POWER To compute power dissipation of the

device in a given application

6.5.1 POWER

The POWER tool is used to compute the power dissipation of the device in a given application.

Figure 32 shows how to use the POWER tool. Input values are selected from the interface from keyboard inputs
or selection boxes. Results are shown in the green boxes. Power dissipation graphs can be displayed from the
interface using System or IC POWER dissipation buttons. Load and save Power configuration buttons are used
to resume the power dissipation calculation later, by saving and loading a text file.
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% Power isipation

POWER DISSIPATION ON PMIC DIE

X | 90 powerDispution

SYSTEM POWER DISSIPATION SUMMARY

=505 oT0. 783w
P.pis JCesain

Power supply enable/disable
from calculation

120 RG: (]| Secure ffite:

Source input
parameters

Enable WatchDog Refresh

Period | 256ms/ ~

OTP
configuration

| Import OTP Config | | Import Mirror Config

suck2 o, BuaG o, BUCKs o. BUCKS o,
SCRIPT Buck: 0.8000 v Buck. 1.8000 v Buck 0.6000 Buck. 1.0500 v
@ Thuck 1.0000 A Thuck 0.6000 A Ihuck 0.2300 Ihuck 0.4500 A
PROG Input Voltage | 4.0000 v Freq 2500.0000 kHz Freq 2500.0000 Kz Freq 2500.0000 kHz Freq 2500.0000 kHz Freq 2500.0000 | Wiz
@ Pout 4.9500 w Pout 0.8000 w Pout 1.0800 w Pout 0.1380 w Pout 0.4725 |w
—_— cemornem [CCi cemorocm [C cavorem [ca cavoroem [Ca cemarncm [CC |
) External Power | 3.6000 |v Pdis_tot 0.1629 w Pdis_tot 0.1098 w Pdis_tot 0.0693 w Pdis_tot 0.0319 w Pdis_tot 0.0516 |w
Pdis_IC 0.1492 w Pdis_IC 0.0888 w Pdis_IC 0.0601 w Pdis_IC 0.0304 w Pdis_IC 0.0464 |w
o
Effidency  |87.9314 % Effidency | 93.9702 % Effidency 81.2292 % Effidency 90.1546 | %
Power tool =
foms
r— o = Tos
0.0200 w | woin 3.3000 v o 3.3000 v 1o 4.0000 v
RSl 2¢.0000 SOV, 8.0205 100 3.1000 v o 1.8000 v o 1.8000 v
0733 1100 100.0000 m 1100 75.0000 m 100 (750000 m
Tamax | 125.0000 «
0.6924 Pout 100  |0.3100 W PoutlDO  |0.1350 W PoutiDO  |0.1350 w
Timax |150.0000 o 133.3824 Pdis_IC_LDO | 0.0200 w Pdis_IC_LDO |0.1125 w Pdis_IC_LDO |0.1650 w
Effidency TotatIC | 92.0532 Effidency 93.9394 % Effidency 54.5455 % Effidency 45.0000 %
Power supply efficiency Calculation results
for complete IC aaa-064626

Figure 32. POWER Tool

6.5.2 OTP

The OTP tool is used to enter an OTP configuration. The OTP configuration can be saved as a CFG file or
exported as a TBB file:

* The CFG file is used by the GUI to log all of the configuration information. The CFG file can be used to save
an OTP configuration or load mirror registers with the MIRROR tool in Debug mode .

» The TBB file can be created with a .txt extension. The TBB file can be used to load the mirror registers with
the SCRIPT tool in Debug mode or to burn OTP fuses using the PROG tool.

In the OTP tool, the displayed parameters differ depending on the selected device type (ASIL-B or QM) in
the program Details box. The OTP configuration is not addressed here. For information on OTP configuration
contents, refer to the PF9455. For information on OTP and mirror registers, see Section 7.6.

The OTP tool’s main panel is divided into two windows:

* OTP parameters setting
* OTP details

6.5.2.1 OTP parameters setting window

The OTP parameters setting section is organized into five tabs.

Note: The Functional Safety window differs depending on the selected safety level. Windows are the
samefor QM and ASIL-B parts for all other tabs. Safety level can be selected in the Program Details box of
Section 6.5.2.2.
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6.5.2.2 System configuration tab

The System Configuration tab provides a means of setting miscellaneous PF9455 system configuration
parameters, including clock, I/Os, and power-up sequence configuration.

Part creation ~ OTP details

OTP tool tabs Import Save (restricted window
PFO4535 st | [ENHGREN OB BRHERHGR) o | oo 12CCRC. ] Secure Wits | Enable WatchDog Rceesh | Perod 26w = K
o Corfiguraton _ Sequencer S Regulotors DO Regulators ___VMON and VAON __ OTP ID | seveconic | wocniy |-
b4 Vorp Configuration [ Watchdog Monitoring p—
&5 | ommn o BT e e— . [ — cw - T
e || voPFs D PRO9QM ~ (000 || OTPLPWRONMOGE | Level sensitve 0 OTPLBIST BPASS o ~|o 00 ContactName® | [Contact Name]

OTP tool @y | romsws e -0 o pRRON DR | 32ms w TP PWRP.O | NoPs check cnPRP ~ |0 o Conbatmat” \Eonncan
r - M - Phone Number * | [Contact Phone Number]
VOTSU2DS | e <0 || CPRROEE  vsepoeies . T 0
Address#1” [Company Address]
a VOTP_SW3DIS  Avalebie o OTPRST_STBY EN  Disabled o QTP _LP_STBY. Normal Operation - |0 000 o
B T e o || orncimar | roret e O O e e [0 o a —
P | o susoe e o || oesesone (o 0] omsmBoL svscneher < [0 0 pcok= ool Pusl cod
om VOTP_TSD_SEL. 165°C 0 (OTP_RSTE_SOFTRST  NoRSTD essertion ~ |0 OTP_VIN S 5.0V System ~ |0 0000 Country* [Country]
3 || voroor0is | vemse <0 || omrsmmoe  opmdrn © RSN eaddes [0 o obe o
s | vor 1002015 vssie o | omrsmISeRT owbes o) OPIFRBVION | ourtaficed - [0 | rovamoecs |
B | oricosos aawe -0 || omrsmoe |osaves . TP VIOV SDWN | ntemot oty -lo Program ame* |Program Nane]
i || o 001 AT | rabes o | oprmas owes . O PSRNV Dbl o Rkt (ko oo
i 3 — = Production Date | [Targeted Producton Date]
VOTP_LDO2 PLIFT  Enabled ~ o OTP_F508_XFALL. Disabled o OTP_VIN_OV_DBNC 10, 00
OTP tool SanlOate® e Sl
O 4003 LT | Eraed “o0 ||omsEwD o . P MNOVEY  Etied -1 s
i
PSS taae o | opmmmm oo . e —
VOTPDMS BN | Not Avaiable o OTP_FSO08_SFAUT | Disabled 0 oPD ,,,
VOISR M0k FestSusmoe - 1| | OTFSRFALT  Diied . s A
oo s seevo < | omems e -l [T —
| ore RETY.MOOE | umtegetry . Targethatet | Autonctve
T T p———
T ADIGOVFT o rrton ©
L p— ©
OPBGMESTE NoAserton ©
omsnanr |rorwecmn < |©
OTP_SHS_RSTE. 1HS fault ~ | %0
omssOmr | st -l
[—
ow.aKmE | wows « oo |[omimaD  0os ~ (o0 || o OLMEE Onenoranouput + |
OTP_FSYNC_MODE | Cock OUT Mode. -0 OTPJCCRCEN  Disabked ~ 0 OTP_PIOLSTBY  Low ~lo

MCU: FROTTRCSSZ St CoMECTED ST T J Teede CalorTegend igh T Ton TeEsg OFF [ DebigMode:— Acive 22072004 124403

aaa-064627

Figure 33. OTP tool main panel

6.5.2.3 System sequencer tab

The tab displays the set power-up sequence as graph in the Sequence diagram box.

* Power Sequencing box: Sequence timing parameters definition.
* Power-Up Sequence box: Sequence definition.

Configuration | Sequencer | SWReguators | LDORegulators = VMONandVAON | OTPID |

Fove sy Fousr s

OTP_TRESET 100 us ~ |00 || omRsBSEQ oFf ~ | 00000000
OTP_SEQ_MODE | Sequenced Mode ~ | 0 OTP_SW1.SEQ |OFF ~ [oooooooo |||
OTP_SEQ_TSET | 500us ~|oo || omsw2seQ |oFf ~ | 00000000
OTP_PD_SEQ_DLY | No delay ~ 000 || OTP_SwW3.sEQ |oFF ~ | 00000000 W
OTP_SEQ_TBASE | 30us ~ |00 OTP_SW4_SEQ | OFF ~ | 00000000 -
OTP_SW5_SEQ | OFF ~ | 00000000
OTP_LDO1 SEQ | OFF ~ | 00000000 0
OTP_LDO2 SEQ | OFF ~ | 00000000 -~
OTP_LDO3_SEQ | OFF ~ | 00000000
| 1 SWS
OTP_GPIO1_SEQ | OFF ~ | 00000000
OTP_GPIO2_SEQ | OFF ~ | 00000000 || |0y
OTP_GPI03_SEQ | OFF ~ | 00000000
( LDO2
OTP_GPIO4_SEQ | OFF ~ | 00000000
OTP_VAON_SEQ | AlwaysON ~ | 00000000 || ipo3

aaa-059753
Figure 34. Power sequence configuration
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The SW regulators tab allows the user to set OTP parameters for device outputs. This tab displays a simplified
diagram of the selected configuration as a visual crosscheck.

OTP_VSW1_RUN
OTP_VsW1_STBY.
OTP_SW1_STBY_EN
OTP_SW1_ILM
OTP_SW1.DVS
OTP_SW1_PH
OTP_SW1_DVSMAX
OTP_SW1_DVSMIN
OTP_SW1_UVTH
OTP_SW1_OVIH
OTP_SW1LSEL
OTP_SW1_2PSTH_HYS
OTP_SW1LS_EN
OTP_SW1LS_OCP
OTP_SW1_CCOMP
OTP_SW1_RCOMP
OTP_SW1_GM

OTP_SW1LS_SS_SEL

0.50000 V
0.50000 V
OFF

son
1.95mVjus
45°
oazsy
ozsy
s75%
w25
0.47uH
Deses

Buck Mode

Interrupt Only

“0pF
40kohm
1Bus

TBD_0

L € 5 e g e o
§:

Figure 35. SW Regulator tab

OTP_VSW2_RUN 0.30000V ~ | 00000000 | | OTP_VSW3_RUN 0.30000V ~ | 00000000 | | OTP_VSW4_RUN. 10.30000v ~ | 00000000 || OTP_VSWS_RUN 10.30000v ~ | 00000000
OTP_VSW2_STBY. 030000V ~ | 00000000 | | OTP_VSW3_STBY. 0.30000v ~ 00000000 || OTPVSW4.STBY  |0.30000v ~ | 00000000 || OTPVSWS.STBY  |0.30000v ~ | 00000000
OTP_SW2.STBY EN | OFF ~|o OTP_SW3_STBY EN | OFF ~|o OTP_SW4_STBY EN | oFF ~ o OTP_SW5_STBY EN | OFF ~|o
OTP_SW2_ILIM 454 ~ |00 OTP_SW3_ILIM 454 v 00 OTP_SW4_ILIM la5A ~ 00 OTP_SW5_ILIM lasA ~ 00
OTP_SW2.DVS. 1.95mVjus ~ | 00 OTP_SW3_DVs. 195mVjus ~ | 00 OTP_SW4_DVS | 1.95mjus ~ | 00 OTP_SW5_DVS. 1.95mVjus ¥ | 00
OTP_SW2_PH 450 ~ | 000 OTP_SW3_PH 450 ~ | 000 OTP_SW4_PH 450 ~ | 000 OTP_SW5_PH 45 ~ | 000
OTP_SW2 DVSMAX  |0.025v  ~ | 0000 OTP_SW3DVSMAX 0025V ~ | 0000 OTP_SW4DVSMAX  |0.025V  ~ | 0000 OTP_SW5_DVSMAX  |0.025v  ~ | 0000
OTP_SW2DVSMIN  0.025v  ~ [ 0000 OTP_SW3DVSMIN  |0.025v  ~ | 0000 OTPSWADVSMIN  |0.025v  ~ | 0000 OTP_SWSDVSMIN  |0.025v  ~ | 0000
OTP_SW2_UVTH 97.5% - |00 OTP_SW3_UVTH 975% - |00 OPSWALIH  |97.5%  ~ 000 OPSWSUMH  |97.5% - 000
OTP_SW2_OVTH 1025% v | 000 OTP_SW3_OVTH. 1025% v | 000 OTP_SW4_OVTH. 11025% v | 000 OTP_SWS_OVTH 102.5% ~ | 000
OTP_SW2_LSEL 047w~ [0 OTP_SW3_LSEL 0.47wH v |0 OTP_SW4_LSEL 1047uH v 0 OTP_SW5_LSEL 047uH v |0
OTP_SW2_2PSTH_HYS Disabled ~ 0 OTP_SW3_2PSTH_HYS Disabled  ~ | 0 OTP_SW4_2PSTH_HYS |Disabled  ~ | 0 OTP_SW5_2PSTH_HYS | Dissbled ¥ | 0
OTP_SW2.CCOMP | 40pF ~ |00 OTP_SW3_CCOMP “0pF ~ 00 OTP_SW4_CCOMP | 40pF ~ |00 OTP_SWS_CCOMP. 40pF ~ |00
OTP_SW2_RCOMP. 40kohm v |00 OTP_SW3_RCOMP 40kohm v |00 OTP_SW4 RCOWP | 40kohm  ~ |00 OTP_SWS_RCOMP. 40kohm ¥ |00
OTP_SW2_GM 1Bus ~ | 000 OTP_SW3_GM 1Bus | 000 OTP_SW4_GM ‘)Eus ~ | 000 OTP_SW5_GM 1Bus ~ | 000
aaa-059754
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Block Diagram

Multi-Phase selection

OTP_SW2CONFIG | Single Phase Mode ~ | 00
OTP_SW4CONFIG | Single Phase Mode ~ | 00
[ S
T T S
o ST
aaa-059755
Figure 36. SW Regulator tab
LDo1 LDO2 LDO3
OTP_IDO1RUN  |0.75V ~ | 00000 | | OTP_VLDO2_RUN l0.65V ~ | 00000 || OTP_VLDO3_RUN l0.65V ~ | 00000
OTP_VLDO1_STBY  |0.75V ~ | 00000 || OTPVIDO2.STBY 0.5V ~ 00000 || OTPVIDO3.STBY 065V ~ | 00000
OTP_LDO1_STBY_EN | Disabled ~|o OTP_LDO2_STBY_EN | Disabled ~|o OTP_LDO3_STBY_EN | Disabled ~|o
OTP_LDOLUVIH  |96.5% ~ 000 || o002 UvTH 1%6.5% ~ 000 || om_1po3 uviH 1%6.5% ~ | 000
OTP_LDO1 OVIH | 103.5% ~ | 000 OTP_LDO2_OVTH 1103.5% ~ | 000 OTP_LDO3_OVTH | 103.5% ~ | 000
OTP_LDOLLS |LDO Mode ~|o OTP_DO2 MODE | LDO Mode ~ |00 OTP_DO3.MODE LDO Mode ~ |00
OTPLDO1.SS |SlowRamp ~|o OTP_LDO2.S5 | Slow Ramp ~|o OTP_LDO3_SS | Slow Ramp ~|o
OTP_VLDOZMON_TSET | 250 us ~ |00 OTP_VLDOSMON_TSET | 250 us ~ |00
OTP_VLDOZMON_TMASK | 500 us ~ |00 OTP_VLDOSMON_TMASK | 500 us ~ |00
aaa-059756

Figure 37. LDO regulators tab
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6.5.2.5 VMON and VAON tab
The VMON and VAON tab allows the user to set OTP VAON-related parameters, such as under/over-voltage

parameters, fault behavior and timer.

OTP_VAON ofF <~ |00
OTP_VAON_UVTH ]97%—ﬂ 00
OTP_VAONOVIH |103.0%  ~ |00
OTP_VAON_FMODE ]@3 0

OTP_VAONTFLT | 500us | 000

aaa-059757

Figure 38. VMON and VAON tab

6.5.2.6 Program ID tab
The Program ID tab displays the OTP ID. Only NXP users can create an OTP ID.

Configuration | Sequencer | SWRegulators | LDO Regulators | VMON and VAON | OTP ID ‘

aaa-059758

Figure 39. Program ID tab

6.5.2.7 OTP details window

The OTP Details window collects and stores information about the customer and the OTP version. All the
information entered in this section will be part of the CFG and TBB files.

This section is organized into two boxes:
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Customer Details

Company Name* \ [Company Name] \
Location \ [Company Location] \
Contact Name* | [Contact Name] \
Contact E-mail* |[Contact E-mail] \
Phone Number* ] [Contact Phone Number] \
Address=1* ] [Company Address) \
Address#2 ] \
city* \[City] |
Zip Code™ |[Zip/ Postal Code] 7 \
Country* \ [Country] \
Other Info ] ‘

aaa-059759

Figure 40. Customer details

Note: Collects and displays customer contact information.

Program Details

Program Mame™® | [Program Mame]
Application™® [Application Description]

Production Date |[Targeted Production Date]

Sample Date® | [Require Sample Date]

Other Info

Device Type PF2455-0M -
OTP ID Al

OTP Revision A

Part Mumber PPF3455AVMNADES

Target Market | Industrial -

Figure 41. OTP program details

Note: In addition to comments related to the application, this window allows the user to: Select device type
(see Functional Safety tab paragraph for details), display the OTP ID (set by NXP only), display the build part
number (set by NXP only), select target market, either automotive or industrial
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6.5.3 PROG

The PROG tool provides access to device programming configuration and tools for the OTP burning process.
Note: Use this tab cautiously, as a device can be programmed just twice.
The programming tool is available only in Test mode. The programming screen consists of three sections:

» Device programming configuration window
* OTP mode window
* Fuse box status window

Programming
Test mode active configuration window Fuse status

! File View Import/Export  Help ‘
] PF9455 | stop ||[Debugiode | Testmode ][Emiauonmd:]l Refresh | ADDR: 12C RC: ||| Secure Write: || Enable WatchDog Refresh(| | Period |256ms  ~

@ Log Window ® | Device Programming
| Ftter Messages -y o ‘ >
ACCESS Lt &W! Q| RN Device Programming Configuration

Fuse Box Status

PFO455 [SET_DPIN_STBY] W :0 B :
K> | PRUSSSETOPINGPION W20 Select TEB Fie Browse Ecpoeamming Staties Sectuniisel | BSectotison
PF9455 [SET DPIN_GPIOZ] W :0 o e we
SCRPT) | PF9455 [SET.DPIN_GPIO3] W0
PF9455 [SET_DPIN_GPI04] W :0 Target Sector | OTP/MTP - ERROR .
PF9455 [SET_DPIN_BSTEN] W :0 S o
Prog tool — @ PF9455 [SYS_DIAG:0x82]W:0x20 Stahs HoxResc oeer [l
PROG) | PFo455 [TM_ENTRV:Oxd 1]W:0x00 o [l
PF9455 [FMRADDR:0xa6]W:0x60
[R) | PFo455 [FMRDATA:Oxa IR (x00 pomrar [l
PF9455 [SYS_DIAG:0x82]R:0x0b
MIRROR | PF9455 [GET_DPIN_FCCUO] R :0 G
PF9455 [GET_DPIN_PWRON] R :1 soor_e=R [l
) PF9455 [GET_DPIN_VDDOTP] R 0 )
PF9455 [GET_DPIN_STBY] R:0 Reset | Read |
OIP | pFo4s5 [GET_DPIN_GPIOT] R:0
PFA455 IGFT NPIN APIN2I R -0

aaa-064628

Figure 42. PROG tool

6.5.3.1 Device programming configuration window

From this window, the user can program an OTP operation from a saved TBB file. To program the part by fusing
OTP, see Section 6.5.3.

6.5.3.2 Fuse Box Status window

The Fuse Box Status window shows the OTP fuse status. In the indicator boxes, blue indicates the section has
not been programmed yet, orange indicates the section has been fused already.

As a reference, an empty part has the same Fuse Box status as shown in Figure 88.

* OTP is a customer OTP configuration.
e MTP is a duplicate of Sector 1 for second time programming. See Section 7.6.

6.5.3.3 OTP mode window

OTP mode window allows the user to:

» Exit OTP mode by sending an 1°C frame (by checking OTP mode exit box).
* Verify that the device is in OTP mode (condition: OTP 8 V applied to DBG pin at start-up).

6.5.4 SCRIPT

The Script editor allows the user to create script sequences or to send existing sequences to the device.
Commands include reading/writing individually to a register, to a digital pin, or to an analog pin. This tool allows
the emulation of an OTP configuration.
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The Script editor window consists of four sections:

* Log window
* Script commands (Window between Log Window and Script Commands Window)
» Script window and its Script bar (Under Script Command Window and Script Results Window)

 Script results window

@ £og Window 1 of ex Device |PF09 Script Commands Window Script Results Window
Filter Messages v\w‘(’m‘ m>N =

ACCESS Alias  PF0O9 >
<>

b Digital Pins.
SCRIPT
Q b Analog Pins
e b Registers . i .

Script commands Script commands Script results
R PYNodS panel window window
MIRROR . b Control
Log window
) 4 Generator
o
k=4
10PINS
POWER
4 ¥ | 2 {4 . g
wn || 5o || R o% afam || HEe = % Script bar u’m
aaa-059764
Figure 43. SCRIPT tool

6.5.4.1 Log window

The Log window lists events as they occur in real time when the script is executing. The Filter Messages box
allows the user to limit log messages to certain events (Register Read, Register Write, Pin Read, Pin Write).

The Log window menu bar also contains buttons for saving the log contents to a file, clearing the log, or running
the script in the Script Command window.

The Log window shows the CRC for each sent or received frame.

Note: The Log window content can be saved to a file, then opened as a Script to run it. See Section 7.9.

6.5.4.2 Script commands panel

The Script commands panel allows the user to enter commands into the Script command window by clicking the
appropriate command. Facilitated command entry ensures error-free syntax in the command. The commands
are organized into functional categories. Opening a panel tab and selecting a specific pin or register makes the
associated command appear in the Script command window.
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> Digital Pins
> Analog Pins
> Registers

> Mode

» Control

4 Generator
aaa-059763

Figure 44. Script command window

* Digital pins: To enter a script command to read or write the value of the selected digital pin.

* Analog pins: To enter a script command to read the value of the selected analog pin.

* Registers: To enter a script command to read or write functional and safety registers.

* Mode: To enter a script command setting the desired mode.

» Control: To enter a script command to pause script execution (execution halts when the Pause command
is encountered and a pop-up window appears, prompting the user to continue execution), to delay script
execution (default is 300 ms, editable to any ms value in the Script Commands Window), or to exit script
execution.

* Generator: To clear the content of the Script Command Window and enters a pre-prepared script sequence.

An INIT script example has been integrated to the Generator tab. The example provides a generic step-by-step
procedure to initialize the device with a default configuration and transition to Normal applicative mode.

@ £og Window ex Device |PF09 Script Commands Window Script Results Window
Filter Messages M ‘é{‘(.’.ﬁ‘ N.’N =

ACCESS Alias  PF0O9 >
<>

b Digital Pins
SCRIPT
m b Analog Pins
- b Registers . i .

Script commands Script commands Script results
] s panel window window
MIRROR b Control
Log window
) 4 Generator
o
k=
10PINS
POWER
g ’ 2
RUN | | LooP ISAivtl o% (3»1 N;?LP lsAivij (% Scri pt bar (l’[AR
aaa-059764
Figure 45. Generate an OTP — mirror registers writing script example (OTP-Script)

Note: HELP button in the Script bar gives information on Commands.
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=

4 g
595"%&.:@»\

High( | Low( | FSCURRENT STATE: RUN

Help button

This help page describes commands available in the script editor and their format.

List of commands

Commands meaning and

SET_REG : sets value of a selected register.

GET_REG : gets value of a selected register. format
READ_REG : reads value of a selected register.

SET_DPIN : sets value of a selected digital pin.

GET_DPIN : gets value of a selected digital pin.

GET_APIN : gets value of a selected analog pin. Returned value Is in mV.

SET_MODE : sets device mode. List of modes depends on a device.

DELAY : introduce delay of certain milli seconds between two successive script commands.
PAUSE : to pause commands execution until the prompt is closed.

EXIT : to stop the execution of commands at any point of time.

Command format

The following table describes command parameters. All paramaters are mandatory.

Commands ist 2nd 3rd 4th Sth

SET_REG Device Reg. set Reg. name / Reg. value
Reg. address

GET_REG Device Reg. set Reg. name /
Reg. address

SET_DPIN Device Dig. pin value

aaa-062072

Figure 46. Script command panel help

All menu items work in a similar way. The example below shows a typical process using the Registers menu
tab.

How to use the script tool: Click the Register tab brings up the parameters panel shown in Figure 46. A Write
operation to the CTRL1 register in the functional register group has been selected. The value 0x00 is selected
as the value to be written to the register. Hit Enter with the cursor in the value field enters the well- formed
command in the Script commands window.

To apply the commands on the Script Commands window, click RUN in the Script bar. The sent commands are
displayed in the Log window and command results are displayed in the Script results window.

PF9455 | stop | | DebugMode | " | Refresh | ADDR:|0x08 v | I2CCRG:[ ] Secure Write:[ | Enable WatchDog Refresh [ | Period |256ms ~ N
@ fogindow T ’@ Device |PFO9 Script Commands Window Script Results Window |
ACCESS | iter Messoges = HW! 32 RN _ | | [GET_REG:PFe455:FUNCTIONALLDO_ILIM_MSK | |OK : Read Register : LDO_ILIM_MSK : 0x07 |
[PF8455 [LDO_ILIM_MSK:0x14JR:0x07 | Alas  |PFO9
<> — \ - -
[ " " Digital P " | 3: All script commands are 6: Results of the script

S 5: Run command is sent and 3 o| 1: Clickiin register tab | | added in the strict order of is displayed here.

m log is displayed the addition, if order needs

RS 4 Registers ‘l to be modified, just modify

the script in the script
@ Operation: Read - 2 4
| | —{ 2: Chose the command window as a in
MIRROR RegGroup: | functional operation and fill notepad
) Reg Name/Addr: | LDO_ILIM_MSK - param_eters. (If
value is required,

orp Value: click enter)

k=

10PINS > Mode | | 4: Run script once or in a loop.

. b Control |

POWER TR Il 2 LRI g

b Generator | o ||| 2 || 5= (zm HELP || &= czm
aaa-064629
Figure 47. Using the SCRIPT tool

6.5.4.3 Script Commands window

The Script Commands window is the area where existing script files can be loaded in Test mode only and where
script commands are entered, edited, and executed.
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Another use of the Script tool is to replay a Log commands sequence, for example to run a routine. This specific
use is detailed in Section 7.9.

The Script bar at the bottom of the window contains the following six buttons:

* RUN: Initiates execution of the script sequence in the Script Command window.

* LOOP: Executes the script as a loop. Select LOOP, then click RUN.

* SAVE: Saves the content of the Script Command window as a .txt file that can be reloaded.

* OPEN: Clears the current content and loads a previously saved script into the Script Command window.

Note: The loaded file must have a .txt extension.

e CLEAR: Clears the current content of the Script command window.
* HELP: Shows a list of all script editor commands with their formats.

> Oy »f

g

RUN LOOP SAVE OPEN | CLEAR HELP

s

aaa-059801

Figure 48. Script commands window

6.5.4.4 Script results window

Script results window displays the results of an executed script. The menu bar at the bottom of the window
contains the following three buttons:

» SAVE: Saves the content of the Script Results window as .txt file that can be subsequently reloaded.
* OPEN: Clears the current content and loads a previously saved result file into the Script Results window.
* CLEAR: Clears the current content of the Script Results windows.

Gy »°

SAVE OPEN CLEAR

aaa-059769

Figure 49. Script results window

6.5.5 MIRROR

The MIRROR tool provides access to all Mirror registers. Mirror registers are an emulation of OTP registers.
Mirror registers can be read/written multiple times, whereas OTP registers can be burned just twice. In case of
a power-on reset, the Mirror registers are reset to the default OTP configuration (empty if OTP sectors are not
burned). Mirror registers can be read and written in Test mode only. See Section 7.3.2.

Note: The MIRROR tool display tabs are similar to the corresponding OTP tool tab. To avoid confusion, the tab
header background colors are different. The MIRROR tool tab header is purple. OTP tool tab headers are blue.

The MIRROR tool is available only in Test mode. Test mode loads require keys in order to have full access to
Mirror registers. This tool allows the user to:

* Read and write Mirror register values.

* Load a CFG file into the Mirror registers and debug the configuration. For further details on CFG file
preparation and parameters configuration, see Section 6.5.2.
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Mirror registers tabs
PF9455 | stop | [ DebugMode || TestMode |Emiatoniode| Refresh | AnDR 12c CRC:[ || Secure Writ Enable WatchDog Refresh | Period | 256ms  ~ X

A
Log Window @®  Confioation  Sequencer  SWRegulators LDORegulators  VMONand VAON OTP ID readal || witeas || omimport || export
Filter Messages P 5 =
D o o System Configuration FCCU Configuration
OTP_PWRON_RST_EN Turn off Mode -~ [NV OTP_FCCU_DBNC = 7
<> | Read mirror registers content |
OTP_PWRON_MODE  Level Sensitive ~ NV OTP_FCCUQ_MODE T
SCRIPT : o 5
@ OTP_PWRON_DBNC  32ms - [NV om_rccuopoL  Fauf Write new content to mirror registers |
T
OTP_PWRON_DFS Wakeup Disabled  ~ NNV OTP_FCCU1_MODE  No Opera! 5 = " =
i tool PROG . "1 Load OTP configuration for mirror registers
irror tool & OTP_YRST_STBY_EN  Disabled - [NV OTP_FCCU1POL  Fauiton Lf from CFG file.
OTP_XRST_MODE Hard Reset v [NV W i i i
MIRROR Wiite: R“‘1 Save OTP configuration for mirror registers
OTP_XRST_DBNC 10us ~ [NV
} | to a CFG file.
OTP_RSTB_SOFTRST  NoRSTB asserion ~ NNV
i OTP_RSTB_MODE Open Drain ~ NNV
‘:‘ X -‘ OTP_RSTB_TSHORT Disabled > [NV
o OTP_FS08 DCRC  Disabled - [N
. OTP_FS0B_DFS. Disabled v NNV
Mirror registers parameters settin
GRS OTP_FS08_XFAIL Disabled - NNV g B g
IR ESORUD. Py b
MCU: FRDM-KL25Z State: CONNECTED Protocok: I'C Firmware: 0.5 Device Mode: test-mode Color legend: Hgh | Low[ | FS CURRENT STATE: Debug OFF Debug-Mode:  Active 8/28/2024 12:44:03
aaa-064630

Figure 50. MIRROR tool

6.5.6 ACCESS

The ACCESS tool is the central tool for an evaluation session. This tool gives access to GUI functions that
configure, monitor, and control the PF9455 device during the evaluation session.

The ACCESS tool provides access all 1’c registers, displayed either:

* in a Register Map format with direct access to register bits.
* in thematic tabs with a graphical and more readable view.

File View Import/Export Help | Register map (direct 12C access) | =
PF9455 oDebug tiode, | i ADDR: 12C CRC: [ ]| Secure Write: [ ||| Enable WatchDog Refresh [ || Period X
@ Log Window 5 BR | 2 register Map I O swreguators | O LDOReguiators | @ sequence | D cock = @ pMicConfig | % interrupts | O Functionalsafety | @ status | i MEASLREMENT | © fvic D

ACCESS Flr Messages ~ | mm‘ L i Functonal | R OTP_Functional = OTP_Controller l

ACCESS TOOL | Register map classification tabs (direct 12C) | T

Figure 51. ACCESS tool

The tab content contains 11 tabs:

* Register map
* SW regulators
* LDO regulators
* Sequence

e Clock

* PMIC config

¢ Interrupts

* Functional

» Safety
 Status

* Measurement
« PMICID

6.5.6.1 Register map

The Register Map tab allows the user to read or write the PF9455 1’c registers, bit per bit.
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Note: I°C registers are responsible for PF9455 flexible device configuration, in opposition to OTP configuration,
which is permanent once fuses are burned. The two levels of configuration work together and should be defined
accordingly.

The Register Map is composed of three subtabs:

* ID registers

* Interrupt registers

* Fault management

» System configuration
* Clock management

* Watchdog configuration
* Fault counters

* VMON configuration
* SWx control

* LDOXx control

* VAON control

* State

Access
tool

Register
map menu

ADDR: 12CRG:[7]| Secure Write

Sub-menu

Enable WatchDdg Refresh [ || Period

Registers
content window

i RegsterMap | O swreguators | O 10OReguiators | © sequence | © clock / @ pMicConiy | intempts | © Functionalsafety | © status | i veastrevent | @ pvico
! Functonal | 58 OTP Functonal | VOTP | OTP Mimor_Trm | OTP Conboler | DIE IO |
"DEVICE_ID (0x00) Read 000 T \
Interrupt Registers —.
SCRIPT
@ Foi Misgement [ 510 ]l Fs 0] ]l Fs.D(0] ][ DEV D[] H eV D) Jl o8V o) \ H oEvIDY ][ oEvID[0]
s = \
DEVICE_FAM (0x01) Read 0x09 (
& Confi
Watchdog Configuation
— Log F:.; (:il; = [ DEV_FAMTT) DEV_FAMIS] " DEV_FAMIS] " DEV_FAMES] " DEV_FAM[3] " DBV FAMZ] " DEV_FAMH " DEV_FAMO]
> windows AMUX Control —
X VMON Configuration bt I penl I B I |
HE SW1 Control
i SW2 Control [\m,wausvla] m‘wauslm\ H FULL_LAYER REV[1] " FULL_LAYER REV[O] [ METAL_LAYER_REV[3] ] METAL_LAYER REV[Z H METAL_LAYER REVI) " METAL_LAYER_REV[O]
B W3 Contrl N
W Contrl TRy i =
o SWS5 Control
[ \.,m “ e H\ = " J— " e ]| \mm u —_— ” -
LDO2 Control
LDO3 Control #rRoq 102 (0304) Read o0 (4 \
'VAON Control —
(=1 — T
Sub-menu Register name Register Bit name
tasks and address content a2aa-064632

Figure 52. Register map menu

6.5.6.2 Modifying one bit content by clicking on the bit name

In the Registers Content window, the user can access the PF9455 1’c registers. Two types of registers exist:

* Read-only registers (for example, Status) appear with a ‘Read button’ only,

» Read/Write registers (for example, System configuration, Regulators Control, etc.) appear with both a Read
and a Write button.

The user can click a bit name to change its value, when the bit is writable.
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Blue: bit value is 0

[ ciick on desired bit to change value |

aaa-050773

Read/write register Orange: bit value is 1

Figure 53. Register content window

6.5.6.3 Accessing one register content using Read and Write buttons

In the Registers Content window, the user can read and/or write the PF9455 Ke registers using the Read and
Write buttons.

To read the content of one register:

Click Read next to the corresponding register name,

The current register content is displayed as a hexadecimal value next to the Read button. To write the content
of one register:

Enter the desired register value as a hexadecimal value in the box next to the Write button.

Click Write next to the corresponding register name.

As a crosscheck, the current register value v can be accessed by clicking Read.

Note: Click Read to get the register value. Click Write to change the register value.

| Click read to get the register value | | Click write to change the register value | 2aa-059773

= |

Figure 54. Accessing one register content using Read and Write buttons

6.5.6.4 Accessing one register content using Bit-Map Dialog

In the Registers Content window, the user can read and/or write the PF9455 Ke registers using the Bit-Map
dialog window.

Clicking the Green Pencil next to the corresponding register name opens the Bit-Map Dialog window and
shows the name and description of all of the register’s bitfields.

The Bit-Map Dialog window:

* Allows the user to change bit values from selection boxes on the left side
* Displays the current register content on the right side.
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Set Value (Editable)

Bit-map dialog: pop-up window
for user friendly bit register edition

SW1_OVTH_STBY: Same threshold as RUN state ~

SW1_UVTH_STBY: Same threshold as RUN state ~

SW1_SLOWDVS: Same as Ramp up ~ H sw1_stowovs:
SW1_STBY_MODE [1:0): SW1_STBY_MODE [1:0): OFF

SW1_RUN_MODE [1:0]: SW1_RUN_MODE [1:0): OFF

aaa-059774

Figure 55. Accessing one register content using Bit-Map Dialog

6.5.6.5 Modifying multiple registers using the lower Read/Write/Reset bar

In the Registers Content window, the user can read, write, and/or reset multiple PF9455 1’C registers at a time
using the lower Read/Write/Reset bar.

* Checkboxes allow the user to select the registers to be read or written.
* Selecting the Select All checkbox allows the user to simultaneously act on all the registers in the Register

subtab.
* Read, Write, and Reset buttons allow the user to act on the previously selected registers. The Reset button

switches all the bits in the register to 0.

Individual

register

selection
|| PWRON_MSK (0x23) { | Read | |oxr | [ | write | |oxoo | [ |E‘

RESERVED RESERVED RESERVED ]
[ 10_INT (0x24) I [ Read | [oxo0 \ | |oxoo
|| 10_MsK (0x25) { | Read | |oxF | [ | write | [oxo0 3
|| select Al Isvsraq L_INT (0x05) v|(35)| Read | write |  Reset | [type register name to search |
| | | |

Selection of Go to desired | | Number of registers Read/write/reset the

all registers register in the sub-tap selected registers

in the sub-tap aaa-059775

Figure 56. Read/Write/Reset bar

Navigating in the Registers content in the Register subtab can be facilitated using the selection box in the bar.

6.5.6.6 SW Regulators

The SW Regulators Tabs allows the user to read or write the parameters related to the Switchers configuration.
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SW regulators - . -
tab | Read/write all SW1 configurations

SW1 Configuration

Select Value

VSWIRUN ©OTP) [0 B
VSW1_STBY (OTP) |0 -
SW1.SLOWDVS  |SameasRampup ~
SW1_STBY_MODE | OFF -
SW1_.RUN_MODE | OFF -
SWILS_OCP (OTP) | Interrupt Only >4
SW1ILIM(OTP) |6.0A -
SW1DVS(OTP) | 1.95mVfus |
SW1_PH (OTP) 45° v
SW1.PG_EN

Fault Event Behaviour

Select Value Register Content
Enabled ML

Enabled ~ | NV

Enabled ~ NV
OutputDisabled  ~ | NNV

OutputDisabled  ~ |

NNV
Output Recovery di ~ | NNV

NoReaction hLd

Register Content
NN SW1_Uv_BYP
| Nv SW1_OV_BYP
NN SW1IL_BYP
NN SW1_UV_STATE
| NN SW1_OV_STATE
NN SW1_FLT_REN
NN SW1_SOFTRST_EN
| NV
NV
NV
T —
IT\ [ Read |

[

SWH1 configuration

Read/write all SWx
configurations

Figure 57. SW Regulators tab

Fault event behavior

SW2 Configuration Fault Event Behaviour

Register Content

Select Value Register Content
VSW2_RUN (OTP) |0.30000 v ~ | nv
Vsw2_STeY (0TP) | 0.30000 v ~ |y

SW2_SLOWDVS | Same asRempup  ~ | NNV

SW2_STBY_MODE | OFF ~ | Ny
SW2_RUN_MODE | OFF ~ |y
SW2_ILIM(OTP) |4.5A - Ny
SW2.0Vs (OTP) | 195 mVjus ~ [y
SW2.PH(OTP) |45 ~ [y
SW2_PG_EN NV

SW2_SOFTRST_EN |No Reaction

Select Value
SW2UVBP | Enabled - [nv
SW2_OV_BYP Enabled v | nv
Wz LE® Eebed - |wy
SW2_UV_STATE | OutputDisabled  ~ | NV
SW2_OV_STATE | OutputDisabled  ~ | NV
SW2_FLTREN

Output Recovery di ¥ | NV

ML

| Read/write all configurations |

aaa-059776

* SWx configuration: To choose the switcher x configuration for Run, stand-by, etc.
* Fault event behavior: Configuration related to the Switcher Fault behavior.

6.5.6.7 LDO Regulators

The SW Regulators Tabs allows the user to read or write the parameters related to the Switchers configuration.

LDO regulators
tab

LDO Regulators

Select Value
WDO1RUN(OTP)  [0.75V
VLDOLSTBY (OTP)  [0.75V
LDO1_SOFTRSTEN | No Reaction
LDO1_STBY_EN (OTP) ||
LDO1.PG_EN (
LDO1RUN_EN L

Fault event behavior

o | O swReguistors ‘ O LooReguiators ‘ O sequence | O ciock |

® puicConfy | & mmtempts | @

safety | O staws | i meastremeNT | @ pmico |

| Read/write all configurations |

LDO1 Configuration

Register Content

~ |y LDOI_WV_BYP  |Enabled ~ |
~|ny LDO1.OV_BYP | Enabled ~ |y
- | ny 10011 BYP  [Enabled - |
NNV LDO1_UV_STATE [OutputDisabled ~ | NV
:Ilz LDO1_UV_STATE |OutputDisabled  ~ | NV

LDO1_FLT_REN

Fault Event Behaviour

Select Value Register Content]

| outputRecovery & ~ | v

Select Value Register Content
VLDO2 RUN(OTP)  |0.65V ~ [Ny
VLD02_STBY (™) [0.75V -
LDO2_SOFTRST_EN | No Reaction ~ |
LDO2_STBY_EN (OTP) [ NN
LDO2_PG_EN ] NV
LDO2_RUN_EN O NV

LDO2 Configuration Fault Event Behaviour

Register Content

Select Value
LD02_UV_BYP | Enabled ~ [y
1002 OV_BYP | Enabled ~ |
D02 1L BYP  |Enabled ~ Ny
LD02_UV_STATE [outputDissbled ~ | NV
1002 UV_STATE |outputDisabled  ~ | NV

LDO2_FIT REN | OutputRecovery di ~ | NV

VIDO3RUN(OTP)  [0.65V
VLDO3_STBY (OTP) | 0.65V
LDO3_SOFTRSTEN | No Reaction
LDO3_STBY_EN (OTP) ||
LDO3_PG_EN O
LDO3_RUN_EN C

D03

Read/write LDO1
. configurat

Select Value Register Content
[Enabled ~ |
~ [y LD03_OV_BYP  [Enabled ~ [
~ |y LDO3ILBYP  [Enabled ~ |
NV LDO3_UV_STATE ‘W‘ NN
:Ilz LDO3_UV_STATE |OutputDisabled | NV

LDO3_FLT_REN

Fault Event Behaviour

| outputRecovery i ~ | Ny

Read |

VAON |off = ‘N[\l
VAON_TRLT (OTP) [ s00us  ~ [nv
VAON_OV_BYP  |Enabled ~ |NNV
VAON_W_BYP  |Enabled ~ |NNV
VAONPGEN [ NN
VAON_RESET_EN [ NNV
VAON_FLTREN [ ] NN
VAON_OV_STATE | NV
VAON_UV_STATE | NN
wite || Read |

Figure 58. SW Regulators tab

Select Value Register Content

|\ Read Al || write Al I

aaa-059777

6.5.6.8 Sequence

The Sequence tab provides all configuration required for sequencing the device.

* Power Sequencing window: Timing parameters
* Power Up slot window: Power and monitoring sequence

UM12563
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i RegisterMap | O sw Regulators Omonegum]@s:qmigdod @ pMCConfig | % mnterrupts | © Functionalsafety | © status | i MEASUREMENT | © pMIcD

Sequence | [ Readmt || writear
Select Value Register Content Select Value  Register Content
PD_SEQ_DLY (OTP) |No delay ~ [NV RSTB_SEQ (OTP) | OFF ~ Ny
SEQTBASE (OTP) [30us  ~ |NV GPIO1_SEQ |orF v NV
GPIO2_SEQ |orFF ~ NV
| wite || Read | — = =
GPI04_SEQ |orF ML
VMON1_SEQ (OTP) | OFF ML
VMON2_SEQ (OTP) | OFF ~ |y
SW1.SEQ(OTP) | OFF ~ |y
Sw2_seQ (OTP) | OFF ~ [Ny
SW3_SEQ (OTP) | OFF - Ny
SW4_SEQ (OTP) | OFF - Ny
SW5_SEQ (OTP) | OFF ~ Ny
LDO1 SEQ (OTP) | OFF v Ny
LDO2_SEQ (OTP) | OFF ~ |y
LDO3_SEQ (OTP) | OFF ~ |y

VAON_SEQ (OTP) |AwaysON ~ |NNV

aaa-059778

Figure 59. Sequence tab

6.5.6.9 Clock tab

The Sequence Tab provides all configuration required for external synchronization or synchronization when
using more than once device.

| &l RegisterMap | O swRegulators | O 1DORegulators | © sequence ] @ dock |
| ock |

Select Value Register Content

FSYNCOUT_EN | OutputDisabled v | NV

FSYNC_RANGE | FSYNCRange: 2.11 ¥ | NV

FSS_MODE (OTP) | Triangular modulatic ¥ | NV

CLK_FREQ (OTP) | 16.0 MHz v [Ny

| wrte || Read |

r

aaa-059779

Figure 60. Clock tab

6.5.6.10 PMIC Configuration Tab

The Sequence Tab provides configuration for the Watchdog, VIN Overvoltage, multiplexed functionality and
input monitoring (FCCUx).
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Debounce monitoring and FCCU monitoring windows: FCCUXx

% Registermap | O sw O o 9 @ml@mcmﬁg[‘}mms O Functionalsafety | © status | i MEASIREMENT | © pMICID
PMIC Config | | Readal || writear
VIN Over_Voltage lockout
Select Value Register Content SelectValue  Register Content Select Value Register Content
AMUX_SEL | Hi-Z not Disabled ~ [NV VIN_OV_DBNC (OTP) | 10us ~ [ WD_EN (OTP) N/
AMUX_EN | AMUX disabled ¥ | NV VIN_OV_SDWN (OTP) | Interrupt only ¥ [NV WD_OK_FCD (OTF) | Good WD cannot dl ~ NIV
VIN_OV_EN (OTP) NNV WD_DURATION (OTP) | 1ms ~ [y
[ wite || Read | WD_NOK_MAX (OTP) | Development Mode ~ NNV
| wite || Read
| wite || Read |
Select Value Register Content Select Value Register Content
FCCUODBNC |3us v | NNV FCCUO_POL (OTP) | Fault on LOW state ¥ [NV
FCCULDBNC 3us ¥ | NN FCCU1_POL (OTP) | Faulton LOW state ¥ [NV
UWDBNC  |Sus v NN FCCUO_RPULL_EN NN
—_— FCCU1_RPULL_EN NN
OVDBNC |25us v [NV
- FCCUO_RESET | NoReset ~ [Ny
oVoDBNC |10us v [NV
—_— FCCULRESET | NoReset ~ [Ny
XRSTDBNC |10us ¥ | NNV
| write || Read |
| wite || Read |
aaa-059780
Figure 61. PMIC tab
6.5.6.11 Interrupts
The Interrupts tab allows the user to read All Flags related to Interruption, both masked and unmasked.
‘ Interrupt Configuration | - - B |
Clear Gioh, Mask gion States Clear (o, Mask g States Clear i, Mask ginl States Clear o, mask Ginn Seates
- i W " . L 0 @ O 9w swsvooe (1 @ [ wv swavoe (1 @ O w
|Wr|teormasktheflag of the desired |nterrupt|j I @ | O @ O w e wir O @ O w )
T 1T o . .
s e | Read the desired interrupts group |. LB @ o O @ O w @ ot L@ DI a
swiuv 0 — — — . I . swiov [ . (Y [ ] swaov [ @ O w [ ]
swiov I @ \L NV [ ] [ wite | Read | pa | [ wite | Read | pal | [ wite | Read | pat |
Write Read || Pol |
et |_Read continuously the desiredl e G M S E e G M S E e G etk S S
swsvoe (1 @ [ w vouw O @ O w B |(voew O @ O w ® ([(wonm ] @ O w [ ]
sws [ @ O w ® |[vovow O @ O w B ([ocon [ @ O w ® |(wow [ @ O w [ ]
swsov O @ O w [ ] [ wite | Read | pa | [ witt | Read | P | worov [ @ [ w (]
swsov [ @ O wv [ ] [ wite | Read | P |
[ wite | Read | ot |
aaa-059781
Figure 62. Interrupts tab

6.5.6.12 Functional safety

The Functional Safety tab allows the user to carry out the safety diagnosis by reading the register content. The

Functional Safety tab allows the user to read the ABIST Flags and observe the ABIST status.
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1% Register Map
Functional safety

O swRegulators

Register Content

O 1DO Regulators

© sequence

©dok | @pmicconfis | % mnterrupts ‘ © Functional safety ‘ © status

STEST_NOK

Select Value

Register Content

Select Value Register Content

12C_SECURE_EN (OTP) 5“"‘““’
RANDOM_GEN
RANDOM_CHK

write | Read

Figure 63. Functional safety tab

i MEASUREMENT | © pMic 1D

[ Readal || witear |

aaa-059782

6.5.6.13 Status tab

Status

woer_rar [
rsran ([
o [
reser_ran ([
rrent_ran ([l
oran @B

Write

Status Write 1 to Clear

% Regstertap | O swReguators | O 10O Reguiators

© sequence

Figure 64. Status tab

Q ok | @pMicConfig | # interupts | © Functional safety

OTP Mirror Check

Register Content Register Content
WD_NOK_CNT

WD_OK_CNT

O stats | i vEASREMENT | © pMICD

SelectValue  Register Content
FAULT_CNT

FS_CNT
TIMER_FAULT (OTP) | Disabled ML

FAULT_MAX_CNT (OTP) | Unimited ¥ [NV

write | Read Poll

| Readal || writear |

aaa-059783

6.5.6.14 Measurement Tab

The Measurement tab allows the user to measure voltage levels and temperature values of multiple key
locations from onboard sensors. The Measurement feature uses one ADC to successively measure multiple
points. The Measurement feature must be enabled beforehand.

* AMUX measurement summary: Displays the measurements of voltage levels and temperature values from
sensors placed at key locations. Click Read to obtain or refresh the measurements.

» Temperature measurements graph: Displays the measurements of the Temperature sensors inside the
PMIC in function of time. Click Clear to clean the graph or Poll for performing the continuous measurements.

* Voltage measurement graph: Displays the selected voltage measurement values as a function of time in a

graph. Click Clear to clean the graph or Poll for performing the continuous measurements.

UM12563

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

© 2026 NXP B.V. All rights reserved.

User manual

Rev. 1.0 — 7 July 2026

Document feedback

4263


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_UM12563

NXP Semiconductors

UM12563

User manual for KITPF9455FRDMPGM board

Measurements |

Voltage measurements

| | Read all continuouslyl | Read all |

tors | O 1DORegulators | © sequence | @ clock | @ pMicConfig | # mnterrupts | © Functional safety

O stans | i vEASUREMENT

9puco |

| toop || Resda

E—

¥ max V| Auto Scale Y X min |xmax | |v! Auto Scale X

Add

v parameter

parameter

Remove last added

Clear graph (remove all
parameters and graphs)

Yoltage [mV]
#

o
180 m/ﬂ 18 m/(as #6118 1 10 191 12

193 194 195
time [sec]

196 197 19 199 200 201 202 203 204 205 206 207 2208 209 20

<<<<g88888d8888<<<<<<<<<<<<<=<

2
Measure parameters 2

Temperature [°C]
E &

Temperature measurements

aaa-059784

Figure 65. Measurement tab

6.5.7 PMIC ID

Provide general Device Information.

* Device ID: Shows the safety level information
» Silicon ID: Provides the silicon revision.
* OTP ID: Identifies the device configuration.

% RegisterMap | O swRegulators | O LDOReguiators | © sequence | © Clock | © PMIC Config

3 mnterrupts | @ Functionalsafety | © status

¥ MEASUREMENT | © emic D l

| pvico |

Device ID

Register Content
FULL_LAYER_REV
METAL_LAYER _REV

Register Content
PROG_IDH (OTP) 30000

0
PROG_IDL (OTP) 000000
| Read |

\ Read \

Figure 66. PMIC ID

aaa-059785

6.5.8 1/0 PINS

The 1/O PINS tool provides a means of reading INTB, FCCU1, PGOOD, RSTB, GPIO1, GPIO2 and BSTEN,
and Setting FCCUO, PWRON, VDDOTP, STBY, GPIO1, GP102, GPI03, GPIO4 and BSTEN.
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Note: The configuration of GPIOx pins must be done by OTP. Depending on the chosen functionality for GPIOx
pins, the hardware must be configured as explained in Section 4.4.

The 10 PINS panel consists of three sections:

* Log window: Maintains a running log of events initiated during the current session. A drop-down menu in the
upper left allows the log to be filtered by register read, register write, pin read, and pin write. Buttons in the
upper right allow the Log window contents to be saved, cleared, or run.

* PF9455 Pins Toggling window: To use the PINS tool, it is mandatory to select the PF9455 I/Os settings as
inputs in the OTP/Mirror tabs.

* PF9455 Pins Setting window: To poll the listed Pins as outputs pins during a selected time duration or read
the pins.

PF9455 | stop | [ DebugMode || TestMode |(EmulationMode| Refresh | ADDR: 12C CRG: []| Secure Write: [ || Enable WatchDog Refres
@ | Log Window e® PFO9 Pins Polling PFO9 Pins Setting
|ﬁlter Messages N ‘ &%{ # l | ) = .
ATCESS S |akw| fn )| pnTB:  puration [100ms  |2|| Pl || Read | || rccuo: @ Low O High
<> Fccu: Duration [100ms [5]| Pol  [[ Read | [l pupn. Otow @ bigh
q i - Poll Read = -
SCRIPT, PGOOD: Duration |100ms |2/ | [|  Read | o O Ol
RSTB : Duration | 100 ms )C{ ] Poll l | Read [ . =
@ STBY : (®) Low () High
BHOG GPIO1: Duraton [100ms |2|| Pl || Read | ]
GPr01: (® Low () High
@ GPIO2: Duration | 100 ms )2{ ] Poll ||  Read |
3 . = eP102: (@ Low () High
FREOR BSTEN: Duration |100ms |2|| Pl [[ Read | 7 :
) GP103: (@ Low () High
o GPI04: (® Low () High
01 5| BSTEN: (® Low (O High
10 PINS
POWER
aaa-064826
Figure 67. 10 PINS tool
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7 Setting up and running the KITPF9455FRDMPGM

This section gives guidance on how to set up and run the KITPF9455FRDMPGM evaluation board and GUI.

The device has a high level of flexibility thanks to the parameter configuration available by using the OTP
registers. The user should learn about OTP and Mirror registers before operating with the device.

7.1 Setting up the KITPF9455FRDMPGM
The procedure for setting up the KITPF9455FRDMPGM board is as follows:

1. Make sure the board has the jumpers and switches configured in their default Eositions. The default debug
configuration enables the board to be fully controlled by the KL25Z MCU (via I°C) and the GUI. Section 4.4
shows the default jumpers and switches configuration for PF9455 Family.

2. Connect the power supply to VIN-J47 (Phoenix connector - 10 mm). The power supply should be set to a
nominal value of 5 V.

Note: When connecting loads to the boards, check that the J54 jumper is in Open position to avoid drawing
current from the USB line. Place jumper J54 in Close position to supply 5 V from the USB line.

1. Make sure the USB cable between the board and the PC is securely connected. This connection is critical
because the USB port serves as a communication channel between the PC and the KL25Z MCU onboard,
and also provides voltages and references to some onboard circuits.

7.2 Connecting the KITPF9455FRDMPGM to the GUI

The procedure for connecting the KITPF9455FRDMPGM to the GUI is as follows:

1. To launch the NXP GUI application. See Section 5.3.

2. In the USB and Device Status bar at the bottom of the GUI window, the State message should display
"DISCONNECTED" when the USB cabile is plugged in, but communication has not yet been established
between the KL25Z MCU and the PF9455 SBC.

MCU: FRDM-KL25Z State: DISCONNECTED

aaa-059787

Figure 68. USB cable plugged in, communication not established yet / USB cable not plugged in.

3. To establish communication between the KL25Z MCU and the PF9455 and allow the GUI to take control,
click Start in the Connection toolbar in the top left corner of the GUI window. Once the communication is
established, the State message becomes "CONNECTED".

IMCU: FRDM-KL25Z State: CONNECTED

aaa-059788

Figure 69. USB cable plugged in, communication established

Note: If the Start button does not light on and stays grey:
4. Turn off and on, the power supply.
Reset the KL25Z MCU via the button in the KL25Z board.

6. Verify (disconnect and connect the USB cable from computer) that Windows is recognizing and installing the
USB drivers.

o

7.3 Operation modes

The KITPF9455FRDMPGM provides three distinct operation modes with direct impact on device functionalities.
Understanding these modes helps the user interact with the GUI properly.

UM12563 All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
User manual Rev. 1.0 — 7 July 2026 Document feedback
45/63



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_UM12563

NXP Semiconductors U M 1 2563

User manual for KITPF9455FRDMPGM board

The voltage level on PF9455 DEBUG pin is one condition for entering 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

Board signal Signal name Signal type Configuration
Run mode Debug mode M| Test mode @ Emulation
mode!”

FCCUO SET_DPIN_ PF9455 W:0 W:0 W:0 W:0
FCCUO

PWRON SET_DPIN_ PF9455 W:1 > W0->W1 |W:A W:1
PWRON

VDDOTP SET_DPIN_ PF9455 W:0 W:1 W:1 W:1
VDDOTP

STBY SET_DPIN_ PF9455 W:0 W:0 W:0 W:
STBY

Boost enable SET_DPIN_ Free board W:0 W:0 W:0 W:0
BSTEN

[11 PWRON off, VDDOTP Activation and PWRON on.
[2] No changes in the control lines.

7.3.1 Run mode

7.3.1.1 Run mode definition

The Normal mode operation is used for final product test in automotive environment. Normal mode entry at
power-on reset.

When Normal mode is active, the device operates with all the functionalities enabled by the loaded OTP
configuration.

7.3.1.2 Run mode activation

There are two ways to activate Normal mode:

» With the GUI using mode selection in Connection Toolbar (recommended)
* Without the GUI (hardware only)

7.3.1.3 With the GUI using mode selection in Connection toolbar (recommended)

1. Set the EVB configuration. See Section 7.1.
2. Plug the USB cable between the PC and the board.
* The Red LED D11 for OTP 8 V generation is ON, the Blue LED D8 for OTP 5V generation is Off and the
Green LED D12 for VIN is OFF.
* The Green LED D13 for INTB is OFF, the Green LED D2 for PGOOD is OFF and the Blue LED D3 for
FSOB is OFF.
3. Apply power supply VBAT.
* The Red LED D11 for OTP 8 V generation is OFF, the Blue LED D8 for OTP 5V generation is Off and the
Green LED D12 for VIN is ON.
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¢ The Green LED D13 for INTB is ON, the Green LED D2 for PGOOD is OFF and the Blue LED D3 for
FSOB is OFF.
4. Open the GUI and start the connection.
¢ Click to Start. Check that the GUI started in Run mode from the USB and device status bar:

PF9455 | start ||

ADDR: I2C CRC: Secure Write: Enable WatchDog Refresh Period

aaa-064827

Figure 70. Open the GUI and start the connection.

PF9455 [ stop ||[ DebugMode | J | Refresh || ADDR: | ox08 + || 12¢ cRe: [ Secure write: [7]| Enable WatchDog Refresh []| Period [256ms  ~

aaa-064828

Figure 71. Start GUIl in Run mode.

Start changes to Stop and Debug Mode appears.
5. Check that the GUI started in Run mode from the USB and device status bar:

MCU: FRDM-KL25Z State: DISCONNECTED  Protocol: FC Firmware: 0.5 Device Mode: user-mode Color legend: | High [ ) | Low () FS CURRENT STATE: RUN Debug-Mode: | Not Active

aaa-059791

Figure 72. GUI in Run mode

6. RUN The equipment is now set to Run mode.

7.3.1.4 Without the GUI (hardware only)

1. Set the default jumper configuration. See Section 7.1.
2. Apply power supply VBAT.
¢ The Red LED D11 for OTP 8 V generation is OFF, the Blue LED D8 for OTP 5 V generation is Off and the
Green LED D12 for VIN is ON.
* The Green LED D13 for INTB is ON, the Green LED D2 for PGOOD is OFF and the Blue LED D3 for
FSOB is OFF.

7.3.2 Debug mode

7.3.2.1 Debug mode definition

The device starts in Debug mode when the hardware is configured accordingly. This mode requires the
VDDOTP pin to be 1 to enter Debug mode automatically at start up. This is done via GUI.

Debug mode works in parallel with Normal mode or Test mode. When Debug mode is active, the device runs
with limited functionalities as some functions are disabled.

Note: In Debug mode, OTP Registers cannot be modified.

Debug mode is helpful during software development if the device has those functions enabled by OTP.

7.3.2.2 Debug mode activation

There are two ways to activate Debug mode:
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7.3.2.3 With the GUI using mode selection in Connection toolbar (recommended)

. Set the default jumper configuration. See Section 7.1.

2. Plug the USB cable between the PC and the board.
¢ The Red LED D11 for OTP 8 V generation is ON, the Blue LED D8 for OTP 5 V generation is Off and the
Green LED D12 for VIN is OFF.
* The Green LED D13 for INTB is OFF, the Green LED D2 for PGOOD is OFF and the Blue LED D3 for
FSOB is OFF.
3. Apply power supply VBAT.
e The Red LED D11 for OTP 8 V generation is OFF, the Blue LED D8 for OTP 5 V generation is Off and the
Green LED D12 for VIN is ON.
¢ The Green LED D13 for INTB is ON, the Green LED D2 for PGOOD is OFF and the Blue LED D3 for
FSOB is OFF.
4. Open the GUI and start the connection.
* Click on Debug Mode when button is grey.
» Button changes to green and Test Mode button appears.
PF9455 | stop | | DebugMode Refresh | ADDR: | 0x08 v || 12CCRC: Secure Write: Enable WatchDog Refresh Period | 256ms ¥
aaa-064622
File View Import/Export Help
PF9455 | stop | [[DebugMode || TestMode | | Refresh | ADDR:|0x08  ~ || 12cCRG:[]| Secure Write:[]| Enable WatchDog Refresh [ || Period |256ms  ~ |
aaa-064633
Figure 73. Active Debug mode
5. Check that the GUI has detected Debug mode in the USB and device status bar.
MCU: FRDM-KL25Z State: CONNECTED Protocol: I’C Firmware: 0.5 Device Mode: user-mode Color legend: High () Low (| FSCURRENT STATE: Debug OFF Debug-Mode : Active
aaa-059794
Figure 74. Debug mode Activated
6. The equipment is now set to Debug mode.

7.3.2.4 Without the GUI (hardware only)

1.
2.
3.

Set the default jumper configuration. See Section 7.1.
Apply power supply VBAT.

Sent the sequence

¢ SET_DPIN:PF9455:PWRON:LOW

e SET_DPIN:PF9455:VDDOTP:HIGH

e SET_DPIN:PF9455:PWRON:HIGH

¢ SET_REG:PF9455:FUNCTIONAL:SYS_DIAG:0x24
* SET_DPIN:PF9455:FCCUQ:LOW

e SET_DPIN:PF9455:PWRON:LOW

e SET_DPIN:PF9455:PWRON:HIGH

¢ SET_DPIN:PF9455:VDDOTP:HIGH

. The device powers up and operates in Debug mode. The Red LED D11 for OTP 8 V generation is OFF. The

Blue LED D8 for Debug is ON.

7.3.2.5 Debug mode deactivation

Once activated, Debug mode can be deactivated by Connection toolbar, removing power or by writing via 1°c
the SYS_Diag(0x82) with 0x20, read and confirm a 0x04 value.
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7.3.3 Test mode

7.3.3.1 Test mode definition

Test mode allows the user to write in the Mirror registers to configure or reconfigure the device for customer
evaluation and to burn OTP fuses.

Note: Mirror registers are an emulation of OTP registers. In case of a POR, the Mirror registers are reset to the
default OTP configuration (empty if OTP not burned).

Test mode requires VDDOTP = +8 V and valid Test mode keys sent by 1°C and to permanently fuse all the data
stored in Mirror registers to the OTP sectors requires an extra key command, available in the PROG tool. The
OTP fuse burning process is explained in Section 7.8.

When the Mirror registers configuration is done, the user can move back to Normal mode to power up the
device with the given configuration.

7.3.3.2 Test mode activation: hardware and software

In order to start the device with a configuration loaded in the Mirror registers, follow the instructions below:

1. Set the default jumper configuration. See Section 7.1.
2. Plug the USB cable between the PC and the board.
* The Red LED D11 for OTP 8 V generation is ON, the Blue LED D8 for OTP 5V generation is Off and the
Green LED D12 for VIN is OFF.
* The Green LED D13 for INTB is OFF, the Green LED D2 for PGOOD is OFF and the Blue LED D3 for
FSOB is OFF.
3. Apply power supply VBAT.
* The Red LED D11 for OTP 8 V generation is OFF, the Blue LED D8 for OTP 5V generation is Off and the
Green LED D12 for VIN is ON.
* The Green LED D13 for INTB is ON, the Green LED D2 for PGOOD is OFF and the Blue LED D3 for
FSOB is OFF.
4. Open the GUI and start the connection.
¢ Click on Test Mode button while grey to turn green.
* Emmulation Mode button activates after.

File View Import/Export Help

PF9455 | stop | [[DebugMode || TestMode | | Refresh | ADDR:|ox08 v | 12cCRC:[T]| Secure write:[]| Enable WatchDog Refresh [ || Period [256ms  ~

aaa-064633

PF9455 | stop | [[DebugMode || TestMode |EmuiationMode| Refresh | ADDR: 12C CRC: [ || Secure Write: | Enable WatchDog Refresh [ | Period |2s6ms  ~

aaa-064634

Figure 75. Activate Test mode

5. Check that the GUI has detected Debug mode in the USB and device status bar:

MCU: FRDM-KL25Z State: CONNECTED Protocok: 'C Firmware: 0.5 Device Mode: test-mode Color legend: ' High [ ) | Low () FS CURRENT STATE: Debug OFF Debug-Mode:  Active

aaa-059796

Figure 76. Test mode active

6. The equipment is now set to Test mode.
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7.3.3.3 Test mode deactivation

Once activated, Test mode can be deactivated using the GUI by clicking on the green Test mode button from
the Connection toolbar, removing power or by writing via 1°C the SYS_Diag(0x82) with 0x20, read and confirm a
0x04 value, this will set the device in Normal mode.

7.3.3.4 Test mode operation

Operating in Test mode allows the user to create and test a preliminary version of a desired configuration in the
Mirror registers, prior to submitting the configuration to the OTP fuse burning process.
There are two ways to load Mirror registers:

* With a TBB script via SCRIPT tool. See Section 7.4.
¢ With the MIRROR tool. See OTP and Mirror registers.

These methods are functional with an empty or burned part. The procedure is explained in Section 7.7.
7.3.4 Emulation mode

7.3.4.1 Emulation mode definition

Emulation mode has the same capabilities as Test mode, plus diagnostic capabilities. Emulation mode requires
VDDOTP = +8 V and valid Test mode keys sent by 1°C.

When the Mirror registers configuration is done, the user can move back to Normal mode to power up the
device with the given configuration.

7.3.4.2 Emmulation mode activation: hardware and software

In order to start the device with a configuration loaded in the Mirror registers, follow the instructions below:

1. Set the default jumper configuration. See Section 7.1.
2. Plug the USB cable between the PC and the board.

e The Red LED D11 for OTP 8 V generation is ON, the Blue LED D8 for OTP 5 V generation is Off and the
Green LED D12 for VIN is OFF.

¢ The Green LED D13 for INTB is OFF, the Green LED D2 for PGOOD is OFF and the Blue LED D3 for
FSOB is OFF.

3. Apply power supply VBAT.

* The Red LED D11 for OTP 8 V generation is OFF, the Blue LED D8 for OTP 5 V generation is Off and the
Green LED D12 for VIN is ON.

e The Green LED D13 for INTB is ON, the Green LED D2 for PGOOD is OFF and the Blue LED D3 for
FSOB is OFF.

4. Open the GUI and start the connection.
a. Click Emulation Mode button while grey to turn green.

PF9455 | stop \[DebugMode ][ Test Mode “ErmlabonMode‘ Refresh ‘ ADDR: 12C CRC: Secure Write: Enable WatchDog Refresh Period | 256ms ¥

aaa-064634

PF9455/| stop | [DebugMode ][ Test Mode ][EmlaﬁonModeJ Refresh | ADDR: I12C CRC: Secure Write: Enable WatchDog Refresh Period [256ms v |

aaa-064635

Figure 77. Active Emulation Mode

5. Check that the GUI has detected Emulation mode in the USB and device status bar:
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MCU: FRDM-KL25Z State: CONNECTED Protocol: 'C Firmware: 0.5 Device Mode: test-mode Color legend: ' High [ ) | Low () FS CURRENT STATE: Debug OFF Debug-Mode:  Active

aaa-059796

Figure 78. Emulation mode active

6. The equipment is now set to Emulation mode

7.3.4.3 Emmulation mode deactivation

Once activated, Emmulation mode can be deactivated using the GUI bg/ clicking on the green Emulation mode
button from the Connection Toolbar, removing power or by writing via 1°C the SYS_Diag(0x82) with 0x20, read
and confirm a 0x04 value, this will set the device in Normal mode.

7.3.4.4 Emmulation mode operation

Operating in Emulation mode allows the user to create and test a preliminary version of a desired configuration
in the Mirror registers, prior to submitting the configuration to the OTP fuse burning process.

There are two ways to load Mirror registers:

» With a TBB script via SCRIPT tool. See Generate a TBB script
* With the MIRROR tool. See OTP and Mirror registers

These methods are functional with an empty or burned part. The procedure is explained in section Section 7.7.

7.4 Generate a TBB script

A TBB file is needed to burn OTP fuse or to emulate an OTP configuration by filling the Mirror registers through
the Script tool.

To generate a TBB file, follow the procedure:

1. Go to OTP tool from the Tool Access bar:

2. Configure the OTP parameters to fit the application’s needs or import OTP configuration from a previously
saved CFG file. Be aware that the displayed parameters differ depending on selected device type (ASIL B
or QM) in Program Details box.

3. Enter Customer and Program details in the window on the right side.

4. When done, export directly the OTP configuration to a TBB script by clicking Export in the Framework
settings bar and choosing TBB:

S X =l PF9455_aaa_CONFIG_Rev_y.cfg

Save as type: | *.cfg

aaa-064829

Figure 79. Save folder

Select the desired folder to save the TBB script:

% 9

Note: The script file must have a “PF9455” prefix, with “aaa” being the part version and “y” the revision of the
part version.

1. TBB is now generated and saved.
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4!"' 4. Export OTP configuration H Save and load OP
% NXP GUI ( DEVLsamerr configuration - o X

File View [T Help DEV_buid
[Emulation Mode| Refresh || ADDR: 12 CRC: [ ]| Secure Write: (]| Enable WatchDog Refresh [ // Period |26 ms  ~ | N

SWRegulators | LDORegulators = VMONandVAON | OTPID |\ Import " Save Config I‘,N’i’o'ﬂ ,'J
Gaiierats CFG System Configuration FCCU Configuration c " = e |

Load CFG ~ | 00001 || OTP_PWRON RSTEN |Turn off Mode ~ o OTP_FCCUDBNC | 120s ~ |10 Location ompany Location)] |
Default CFG  » [—

—tus  ~ [001 OTP_PWRON_MODE ]@\ 0 OTP_FCCUO_MODE ‘@‘ 1 ContactName* | [Contact Name] |
VOTP.SWIDIS |Avaisbe v |0 OB PWRONDENC |32ms < |00 || Omrccworol |radtendiisme v |1 Contact E-mai®_ |[Contact E-mad] |
————— — —— Phone = nmw}‘
VOTP_SW2.DIS | Avaiable ~ |0 OTP_PWRON_DFS | Wakeup Enabled ~ |2 OTP_FCCU1_MODE | XRESET operation vl 7“”
— — —_— ess#1* Jompany Address]
VOTP_SW3.DIS | Available ~ |o OTP)RSTSTBY.EN |Enabed <~ |1 OTP_FCCU1_POL | | Fauiton HiGH state |1 e ——

P
= —_— —————— =
) | VoS 1. Open OTP tool | ~ [0 OTPIRSTMODE | HardReset - [0 atys =) |
GTP_SW5.DIS | Avaiable ~ |0 OTPXRSTDBNC | 10us ~ |00 Zp Code™ [Zp/ Postal Code] |

3. Provide customer

VOTPTSDSEL | 165°C ~|o OTP_RSTB_SOFTRST | AssertRSTB for 1000us ¥ | 11 and program details Country* |[Country) J
VOTP_LDO1.DIS | Available ~|o OTP_RSTBLMODE | Open Drain ~ oo Cheglic _______|
PS || votP 1002 DIS | Avaible ~ o OTP_RSTB_TSHORT | 500us ~ Pag
{v) VOTP_LDO3 DIS | Available ~ |o OTP_FSOBDCRC | Disabled ~ o Program Neme™ [iMx943 |
= - ‘77%#“ = e —— 175“”«] = . ton®  X943LPDDR4SIL2|
VOTP_LDO2_PLIFT | Disabled v | OTP_FSOBXFALL | Enabled ~ [ 2.C = mmw\
= e . Configure OTP Sample Date®  huire Sample Date] |
VOTP_LDO3_PLIFT | Disabled ~ | OTP_FS08_WD |Enabled - [ parameters ovefo ~ ||
VOTP_STEST_DIS | Available ~ o OTP_FSOBXRESET | Enabled ~ [ Deia Ty ‘ﬁ‘
VOTP_FCCUDIS | Avaiable ) OTP_FS0B_SFAULT | Enabled ~ | oD A8
VOTP_VMON1_DIS \Avm ~ o OTP_FS0B_HFAULT | Enabled ~ |2 :":m ;me
VOTP_VMON2_DIS | Avaiable ~ o OTP_RETRY.MSK | 0000 ~ | 0000 el uicective
VOTP_SHSEN | Available ~ |1 OTP_RETRY_MODE | Infinite Retry ~ i —
VOTPDMS EN | Available e OTPRETRY.DFS | Autoretry Enabled ~ |z
VOTP_FS0B_MODE | Active Safe State mode ~ | 0 OTP_VDIGOV_RSTB | No Assertion ~ |00
VOTP_WD_MODE | Static WD ~ | OTP_VDIGOV_CUTOFF | No Power Cutoff ~ |00
EEEet i o eerin - [
OTP_BGM_CUTOFF | No Power Cutoff ~ oo =
MCU: FROM-KL25Z State: CONNECTED Protocol: ['C Firmware: 0.5 Device Mode: test-mode Color legend: | High () | Low () FSCURRENTSTATE: |  DebugOFF | Debug-Mode: |  Active | 8/28/2024 12:44:03 J
aaa-064636
Figure 80. TBB script
7.5 First-start procedure: configure Watchdog as Infinite Time Out
This procedure is to be used as a first-start and allows the user to enter system-level Normal mode execution
with the Watchdog configured with infinite timeout and window fully opened (equivalent to disabled).
1. Set up and connect the KITPF9455FRDMPGM to the GUI using Section 7.1 and Section 7.2.
2. If the PF9455 part is empty or if the configuration loaded from OTP should be modified:
a. Enter Test mode using Section 7.3.3.
b. Load a configuration in MIRROR tool, then write the configuration in the Mirror registers.
c. Exit test mode from the Connection toolbar.
3. Go to ACCESS—PMIC Config and click Read all to check that the device is in Normal, Debug, and INIT
mode.
4. Go to ACCESS—PMIC Config—WD and configure WD_NOK_MAX(OTP) with Development mode.
Figure 81 shows the location of the watch dog parameter to update in ACCESS tool:
UM12563 All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
User manual Rev. 1.0 — 7 July 2026 Document feedback

52/63


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_UM12563

NXP Semiconductors U M 1 2563

User manual for KITPF9455FRDMPGM board

% RegsterMap | O swRegulators | O LDORegulators | @ sequence | @ cock | @ pMicConfig | # mterrupts | @ Functionalsafety | @ status | i MEASIREMENT | © PMICTD
PMIC Config | ReadAl Write All

Debounce Monitoring

Select Value Register Content SelectValue  Register Content Select Value Register Content Select Value Register Content Select Value Register Content

AMUX_SEL | Hi-Znot Disabled ~ [NV VIN_OV_DBNC (OTP) | 10us - [Ny NG G FCCUODBNC |3us  ~ [NV FCCUO_POL (OTP) | Fault on LOW state ~ | NV
'WD_OK_FCD (OTP) Good WD cannot Cl ~ |N, 1
AMUXEN | AMUX dsabled  ~ [NV VIN_OV_SDWN (OTP) | Interrupt only ~ | NNV LI i FCQULDBNC [3us  ~ | NV FCCU1_POL (OTP) | Fauit on LOW state ~ [NV

VIN_OV_EN (OTP) NN WD_DURATION (OTP) | 1ms ~ NN woee [sw v |nv FCCUO_RPULL_EN NN
wite || Read | WD_NOK_MAX (OTP) | Development Mode ~ | NNV = — ECCUURELLEEN NV,
Write Read - == FCCUO_RESET | NoReset > NNV

OVLODBNC |10us ¥ | NN

wite || Read FCCU1RESET  |NoReset ~ [NV

XRSTDBNC |10us  ~ [NV

aaa-059800

Figure 81. ACCESS tool

7.6 OTP and Mirror registers

The device incorporates one OTP block for configuration. The OTP block is shared for main parameters and
fail-safe parameters. Two sectors, OTP and MTP, are available so the device can be fused twice. The device
configuration scheme is shown in Figure 82.

At device start up, the content of the last-programmed sector is loaded into the Mirror registers. The Mirror
registers content is accessible from the NXP GUI. See Section 6.5.5. The NXP GUI manages the Mirror
configuration, which facilitates access and content manipulation for OTP emulation. See Section 7.7.

PF9455
configuration Mirror Fuse
12c » beues »| OTP - config

configuration
D Primary config \

MTP - config
I:l Secondary config

aaa-064830

Figure 82. Device configuration block diagram

The NXP GUI provides a tool to perform OTP programming, see Section 7.8. The first sector to be burned is S1,
the second is S1bis. The NXP GUI automatically manages the second sector programming. It is not possible to

revert to the previous sector. Once the user has reached MTP, it is not possible to burn the part again. However,
OTP emulation mode is still available.

7.7 Operate OTP emulation by loading configuration in the Mirror registers

Mirror registers are an emulation of device registers (OTP/MTP). Mirror registers can be read/written multiple
times, whereas device configuration registers can be burned twice. Mirror registers can be read and written in
Test mode only. See Section 7.3.

In case of a power-on reset, the Mirror registers are reset to the default OTP configuration (empty if OTP
sectors not burned). The MIRROR tool provides access to all Mirror registers with a similar disposition to OTP
tool.

7.7.1 Modify the Mirror registers with a TBB script

From a Test/Emulation mode active environment, the Mirror registers can be configured using the SCRIPT tool.
See Section 6.5.4.

1. Open the configuration file:
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S X =l PF9455_aaa_CONFIG_Rev_y.cfg

Save as type: v *.cfg

aaa-064829

Figure 83. Save folder

2. In the SCRIPT tool, click OPEN (fourth button) in the Script bar to load the TBB script file into the Script
command window.

3. Note: The script file must have a “PF9455” prefix, with “aaa” being the part version and “y” the revision of
the part version.

>

RUN

w

OPEN

o

?
CLEAR HELP

=

aaa-059801

’ PF9455_aaa_CONFIG_Rev_y.cfg

aaa-064837

Figure 84. Script bar: Open

Note: The script file must have a “PF9455” prefix, with “aaa” being the part version and “y” the revision of
the part version.

i’ |

OPEN

o

?
RUN CLEAR HELP

=10

LOOP SAVE

aaa-059801

Figure 85. Script bar: Run

4. To execute the TBB script, click RUN (first button) in the bar at the bottom of the Script command window:

5. Deactivate Test mode to start device with given configuration and load the 1°C functional registers with the
Mirror registers content.

As a crosscheck, open the ACCESS tool and check the fields in the Regulators tab, for example. If the
operation completed without problems, all fields should display expected configuration.

7.7.2 Modify the Mirror registers with the MIRROR tool

To configure the Mirror registers, the MIRROR tool can be used to write/read directly into Mirror registers. See
Section 6.5.5. This requires Test mode to be activated.

1. Open the MIRROR tool from the tool access bar:
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Mirror registers tabs
PF9455 | stop Test Mode 5 Refresh | ADDR 12 CRC: Enable WatchDog Refresh | Period  256ms  ~ N
Log Window ©® | configuration | Sequencer | SWRegulators LDORegulators  VMONandVAON __OTPID Read Al vite Al || o mport || export |
R =
—t Filter Messages S Lﬁ “‘»N
OTP_PWRON_RST_EN  Turn off Mode OTP_FCCU_DBNC N N
<> Read mirror registers content
OTP_PWRON_MODE  Level Sensitive ~ [NV OTP_FCCUO0_MODE "rworoperawo
SCRIPT . . .
OTP_PWRON_DBNC  32ms ~ NN om_rccuopol  raf Write new content to mirror reglsters-l
& :
OTP_PWRON_DFS Wakeup Disabled ~ N, OTP_FCCU1_MODE N . . .
- -4 i il v e o2l | oad OTP configuration for mirror registers
Mirror tool & OTPRST_STBY_EN  Disabled ~ [Ny OTP_FCCULPOL  Fauilton from CFG file.
OTPXRST.MODE  HardReset - NN . : - - -
MIRROR iite R“i Save OTP configuration for mirror registers
OTP_XRST_DBNC 10us v [NV | to a CFG file
) OTP_RSTB_SOFTRST  NoRSTBasserton ~ NNV
OH OTP_RSTB_MODE Open Drain ~ NN
1 OTP_RSTB_TSHORT  Disabled ~ NN
s OTP_FSOBDCRC  Disabled ~ [Ny
. OTP_FS0B_DFS Disabled ~ NN i ist " i
irror registers parameters settin,
e OTP_FS0B_XFAIL Disabled ~ NN 9 P 9
MCU: FRDM-KL25Z State: CONNECTED Protocol: 'C Firmware: 0.5 Device Mode: test-mode Color legend: High [ | Low (| FS CURRENT STATE: Debug OFF Debug-Mode:  Active 8/28/2024 12:44:03
aaa-064637
Figure 86. MIRROR tool

2. Configure Mirror registers to fit the application or load an existing configuration by importing a CFG file.

Note: It is possible to load a configuration from a previously made configuration saved as a CFG file, using
the Load CFG button in the top-right corner of the Mirror tool.

. Once done, click Write All. As a crosscheck, click Read all. If the operation completed without problems, all

fields should display expected configuration.

. Deactivate Test mode to load the Mirror registers with the given configuration and start the device.

Note: It is possible to save a current mirror registers configuration as a CFG file, using the Save CFG
button in the top-right corner of the Mirror tool.

7.8 Programming an OTP configuration

The PROG tool is used to permanently burn the PF9455 fuses with the customer’s OTP configuration from a
TBB script file. See Section 6.5.3.

The TBB script can be generated from an OTP configuration. See Section 7.4.

Note: The script file must have a “PF9455” prefix, with “aaa” being the part version and “y” the revision of the
part version.

An PF9455 device can be burned just twice.

Requirement: Make sure that the socket contains a device that has not yet been burned before starting the
burning process.

Follow this procedure to verify that the part is empty:

® N Ok wWN =

Set the default jumper configuration. See Section 7.1.

Plug the USB cable between the PC and the board.

Apply power supply VBAT.

Open the GUI and start the connection.

Switch to Test/Emulation mode.

Open the PROG tool from the tool access bar.

Make click in Read in the Fuse Box status section.

Check the flags in the Sector flags section of the Fuse box status window. See Section 6.5.3.
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Fuse Box Status

Sector Flags Sector Flags Sector Flags
susy [l sect_seo [l || secr_weo [l || crc_oxo [
ewror [ sect_se1 [l || secr_we1 [l || cre_ox: [l
oneerr [l sect_se2 [l || secr_we2 [l || crc_ox2 [l
woerr [l sect_se3 [l || secr_wes [l || crc_oxs [l
rem_ral [l sect_ees [l || sect_wes [l || crc_oks [
wer [l
soot_erR [l

Read

aaa-059803

Figure 87. Sector flags status for an empty part

The device is empty and capable of being burned. It is not fused.

Figure 88 shows the Sector Flags status in the Programming interface for a VOTP section burned. It is VOTP
fused.

Fuse Box Status
e
BUSY O sect.geo [ ) || sect_weo [ || crc_oko ()
eRrROR [} sect ee1 () | secrwe1 () | cre_ok1 ()
one_RR (1) sect ge2 () || secrwez () | cre_ok2 ()
wo R () sect ges () || secrwes [ | cre_oks )
peM_FalL () sect ee4 () || secr_wea () | cre_oka ()
R ()
BooT_erR [} I

\ Read

aaa-059804
Figure 88. Sector flags status for VOTP programming

Figure 89 shows the Sector flags status in the Programming interface for a part burned once. It is OTP fused.

Fuse Box Status

Programming Status Sector Flags

susy [ sect_geo () | sect_weo [ || cre_oko ()
eRRoR [ sect ge1 () | secr_we1 [ || cre_oka [)
oneERR () sect ge2 () | secrwe2 [ || cre_ok2 [)
woerr () sect ge3 () | secrwes [ || cre_oks [
paM_FaL () sect_ge4 () || sect_we4 [ || cre_ok4 ()
wewr ([0
BooT_ErR [
Read

aaa-059805

Figure 89. Sector flags status for OTP programming
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Figure 90 shows the Sector flags status in the Programming interface for a part burned twice. It is MTP fused.

Fuse Box Status

Programming Status| Sector Flags Sector Flags | Sector Flags

susy [ sect_geo () || sect_weo () || cre_oko ()
eRROR [} sect_ge1 () | sect_we1 () || cre_ok1 ()
oneerr (1) sect_ee2 () || secr_we2 () || cre_ok2 ()
wo_err () sect_ge3 ) || sect_wes [ || cre_oxs [0
peM_FaL () sect_ge4 () || sect_we4 () || crc_oka ()
wer ()
BooT_ErR ()
Read

aaa-059806

Figure 90. Sector flags status for MTP programming

Programming procedure:

Set the default jumper configuration. See Section 7.1.
Plug the USB cable between the PC and the board.
Apply power supply VBAT.

Open the GUI and start the connection.

Switch to Test/Emulation mode.

Open the PROG tool from the tool access bar.

Select TBB File

Click Program to start the burning process.

©NOoOORON =

7.9 Save a routine from Log window then Run it as a Script

The Log window shows the requests and answers transiting between the KL25Z MCU and the PF9455 device.
The commands are sent using 1°C.

Requests are sent to PF9455 after a user action on the graphical interface. Answers are received by MCU, then
displayed to the user in the graphical interface. These exchanges are stored in the Log file.

When the user must operate the same routine multiple times on the device, for example to automate loading the
Mirror registers, as shown in Figure 47, it is possible to record the actions from the Log file then run the routine
later as a Script.

In the Script .txt file, it is possible to add:

* A delay between successive commands using DELAY:xx command with xx the delay in milliseconds.

* A pause in the script, for example to have time to change hardware configuration between two commands,
using PAUSE command.

* A comment in the script using // at line start.

UM12563 All information provided in this document is subject to legal disclaimers.

Rev. 1.0 — 7 July 2026

© 2026 NXP B.V. All rights reserved.
Document feedback
57163

User manual


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_UM12563

NXP Semiconductors

UM12563

8 Revision history

User manual for KITPF9455FRDMPGM board

Table 7. Revision history

Document ID

Release date

Description

UM12563 v.1.0
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