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1 Introduction

This document is the user guide for the PF8150/PF8250 evaluation boards. This document is intended for
the engineers involved in the evaluation, design, implementation, and validation of multi-channel power
management integrated circuit PF8150/PF8250.

The scope of this document is to provide the user with information to evaluate the multi-channel power
management integrated circuit PF8150/PF8250. This document covers connecting the hardware, installing the
software and tools, configuring the environment and using the kit.

These customer evaluation boards provide full access to all the features in the PF8150 or PF8250 device.

Table 1. Device support

Evaluation board PMIC device Link
KITPF8150FRDMEVM PF8150 https://www.nxp.com/products/PF81-PF82
KITPF8250FRDMEVM PF8250 https://www.nxp.com/products/PF81-PF82

1.1 KITPF8150FRDMEVM/KITPF8250FRDMEVM evaluation board
The following figure depicts the KITPF8150FRDMEVM/KITPF8250FRDMEVM evaluation board.
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Figure 1. KITPF8150FRDMEVM/KITPF8250FRDMEVM evaluation board
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IMPORTANT NOTICE

For engineering development or evaluation purposes only

NXP provides this evaluation product under the following conditions:

Evaluation kits or reference designs are intended solely for technically qualified professionals,
specifically for use in research and development environments to facilitate evaluation purposes.

This evaluation kit or reference design is not a finished product, nor is it intended to be a part of a
finished product. Any software or software tools provided with an evaluation product are subject to the
applicable terms that accompany such software or software tool.

The evaluation kit or reference design is provided as a sample IC pre-soldered to a printed circuit
board to make it easier to access inputs, outputs, and supply terminals. This evaluation kit or reference
design may be used with any development system or other source of I/O signals by connecting it to
the host MCU or computer board via off-the-shelf cables. Final device in an application will be heavily
dependent on proper printed circuit board layout and heat sinking design as well as attention to supply
filtering, transient suppression, and 1/O signal quality. This evaluation kit or reference design provided
may not be complete in terms of required design, marketing, and or manufacturing related protective
considerations, including product safety measures typically found in the end device incorporating the
evaluation product. Due to the open construction of the evaluation product, it is the responsibility of the
user to take all appropriate precautions for electric discharge. To minimize risks associated with the
customers’ applications, adequate design and operating safeguards must be provided by the customer
to minimize inherent or procedural hazards. For any safety concerns, contact NXP sales and technical
support services.
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2 Finding kit resources and information on the NXP web site

NXP provides online resources for evaluation boards and its supported device(s) on https://www.nxp.com/.

The information page for evaluation boards are at https://www.nxp.com/KITPF8X50FRDMEVM. The information
page provides overview information, documentation, software and tools, parametrics, ordering information

and a Getting Started tab. The Getting Started tab provides quick-reference information applicable to these
evaluation boards, including the downloadable assets referenced in this document.

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 Power Management community is at https://community.nxp.com/t5/Power-Management/bd-p/Power-
Management.
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3 Getting ready

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

3.1 Kit contents

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

 3.0ft. USB-STD A to USB-B-mini cable or USB-Type C cable, this depends on the FRDM-KL25Z board
version

¢ Quick Start Guide

Note: This document describes the steps to follow for the old version of the FRDM-KL25Z USB-B mini
connector. However, if you get the board with the new version of FRDM-KL25Z, the picture may be different, but
you have to follow the same steps.

3.2 Additional hardware

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

* Power supply with a range of 3.0 V to 5.0 V and a current limit set initially to 1.0 A (maximum current
consumption can be up to 7.0 A)

3.3 Windows PC workstation

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

» USB-enabled computer with Windows 7 to 11

3.4 Software

Installing software is necessary to work with this evaluation board. There is one universal GUI for NXP’s
Automotive PMIC products, which can be found in the link: NXP GUI for Automotive PMIC Families

Download and install the latest version GUI in PC. The evaluation board (EVB) can be operated easily using the
GUI. In this document, we made an example by using Rev 10.0.0.

One version of the PF8x firmware can be found in the GUI folder. This version may need to be updated to use
the FRDM-KL25Z auxiliary board. More information will be introduced in Section 5.
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4 Getting to know the hardware

The NXP analog product development boards provide an easy-to-use platform for evaluating NXP products.
The boards support a range of analog, mixed-signal, and power solutions. They incorporate monolithic
integrated circuits and system-in-package devices that use proven high-volume technology. NXP products offer
longer battery life, a smaller form factor, reduced component counts, lower cost, and improved performance in
powering state-of-the-art systems.

4.1 Kit overview

These customer evaluation boards feature the PF8150/PF8250 power management IC. The kit integrates all
hardware needed to fully evaluate the PMIC.

It integrates a communication bridge based on the FRDM-KL25Z freedom board to interface with the PMIC GUI
software interface to fully configure and control the PF8150/PF8250 PMIC.

4.1.1 Evaluation board features

Buck regulators

* SW1, SW2, SW3, SW4, SW5, SW6: 0.4 V to 1.8 V; 2500 mA; 1.5 % accuracy and dynamic voltage scaling
and single, dual, triple, or quad-phase configuration

* SW7; 1.0V to 4.1V, 2500 mA; 2 % accuracy

» Configurable VTT termination mode on SW6

* Programmable current limit

» Spread-spectrum and manual tuning of switching frequency

LDO regulators

* 4x LDO regulator 1.5 V to 5.0 V, 400 mA: 3 % accuracy with optional load switch mode
¢ Selectable hardware/software control on LDO2

RTC supply

* VSNVS 1.8 V/3.0 V/3.3V, 10 mA
» Battery backed memory including coin cell charger with programmable charge current and voltage

System features

e 2.7 V 10 5.5 V operating input voltage range

USB to I°C communication via the FRDM-KL25Z interface

Selectable hardwire default PMIC configuration or OTP/TBB operation

« Fast mode I°C communication at 400 kHz (high speed operation supported by PMIC)

* Advance system monitoring/diagnostic via PMIC and/or system analog multiplexer (AMUX)
* Primary/secondary interface connector

Onboard I/O regulator with 1.8 V/3.3 V selectable output voltage
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4.2 Kit featured components

Figure 2 identifies important components on the board.
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FRDM-KL25Z Freedom board connector
PF8150/PF8250 PMIC

SW1 to SW4 power connector

SW5 to SW7 power connector

LDO output test points

Input power banana jack

External analog multiplexer

PMIC 1/O test points

Analog supplies test points

1.8 V/3.3 V external LDO regulator

11. Primary/secondary interface connector
12. Boost circuit to generate 8V for VDDOTP

Figure 2. Evaluation board featured component locations
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4.2.1 PF8150/PF8250: 12-channel power management integrated circuit for high performance
applications

4.2.1.1 General description

The PF8150 and PF8250 are compatible with PF8100 and PF8200. The PF81-PF82 family of devices feature a
power management integrated circuit (PMIC) designed for high performance applications based on NXP's i.MX
8 and S32x processors, and on other non-NXP processors. It features seven high efficiency buck converters
and four linear regulators for powering the processor, memory, and miscellaneous peripherals.

Built-in one time programmable memory stores key startup configurations, drastically reducing the number
of external components typically used to set outgut voltage and sequence of external regulators. Regulator
parameters are adjustable through high-speed 1°C after start up offering flexibility for different system states.

The PF8150/PF8250 family comprises two versions of this PMIC, to address different market needs:

» PF8250 is the flagship version of this family providing a full feature PMIC with integrated functional safety
mechanism to comply with the ISO 26262 standard and providing a powerful and flexible solution for
automotive safety integrity level (ASIL) B automotive modules.

* PF8150 is the non-safety version of this product. It provides all the power management and digital control
included in PF8250 without the functional safety overhead, for a more economic platform for non-safety
systems. The industrial and consumer grade PF8150 is also available for non-automotive uses.

4.2.1.2 Features

» Up to seven high efficiency buck converters

* Four linear regulators with load switch options

* RTC supply and coin cell charger

* Watchdog timer/monitor

* Monitoring circuit developed in compliance with ASIL B process (PF8250 only)
* One time programmable device configuration

« 3.4 MHz I°C communication interface

* 56-pin 8 mm x 8 mm QFN package
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4.3 Schematic, board layout and bill of materials

The board layout and bill of materials for these evaluation boards are available at https://www.nxp.com/
KITPF8X50FRDMEVM.
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Figure 4. Voltage regulators
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KL25Z INTERFACE
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Figure 5. Connectors and test points
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Figure 6. Onboard analog multiplexing blocks
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4.4 Default jumper configurations

Table 2. Evaluation board jumper descriptions

Name Default Description
J1,J2, J5, J6 — Freedom board interface
J3 — Primary/secondary connector
* Odd row is connected directly to pins in the primary board
* Even row is used to connect a secondary board signals
* Interface connection is made via shunt resistors R1 to R11
J7 Shorted Connects PMIC VIN to main board VIN node
J8 Shorted Connects LDO4IN to main board VIN node
J9 Shorted Connects LDO3IN to main board VIN node
J11 Shorted Connects LDO12IN to main board VIN node
J12 Shorted Selects the external LDO voltage
116 Open e J12—-518V
e J16 >33V
J14 Open LDO2EN pin control
¢ 1-2 — LDO2EN pin pulled low
* 2-3 — LDO2EN pin pulled high
* Open — full MCU control with no pull up
J15 Shorted Enables the PGOOD green LED
J17 Open Supplies PMIC VIN from 5.0 V supply on Freedom Board (used only for
demo functional operation, no loading capability in this operation mode)
J18 Open Connects coin cell to the LICELL node
J20 1-2 shorted Selects PF8150/PF8250 default register configuration
¢ 1-2 — OTP mode
* 2-3 — Hardwire mode
J21 Open Enables TBB mode on PF8x00 device
* 1-2 — TBB mode disabled
* 2-3 — TBB mode enabled
* Open — MCU has control of this pin
J22 1-2 shorted Selects VDDIO supply
* 1-2 — VDDIO is supplied by external LDO regulator
e 2-3 — VDDIO is supplied by LDO1
J25 Open Selects STANDBY pin voltage level
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Table 2. Evaluation board jumper descriptions...continued

Name Default Description

¢ 1-2 — STANDBY pin low

e 2-3 — STANDBY pin high

¢ Open — STANDBY pin controlled by MCU
J26 2-3 shorted Controls PWRON pull up source

* 1-2 - PWRON pulled up to VSNVS

e 2-3 —» PWRON pulled up to VIN

¢ Open — full MCU control with no pull up
Ja27 2-3 shorted Selects pull up for FSOB pin

¢ 1-2 — FSOB pulled up to VIN

e 2-3 — FSOB pulled up to VDDIO
J28 Shorted Enables the FSOB red LED
J29 Open Pulls down PWRON pin to ground
J30 Open VSELECT pin control

¢ 1-2 — VSELECT pin pulled low

e 2-3 — VSELECT pin pulled low

* Open — full MCU control with no pull up
J32 Shorted PWRON connection from PMIC to MCU
J33 Shorted STANDBY connection from PMIC to MCU
J36 Open Boost circuit control by MCU
J37 Open 8 V output cap disable

4.5 Test points

Table 3. Evaluation board test point descriptions

Name (label)

‘Signal name

Description

Ground test points

TP1, TP11, TP16, TP51 GND Ground plane test points

(GND)

Digital 1/0 signal

TP2 (PGOOD) PGOOD Connected to pin 42 (PGOOD) on PMIC

TP3 (FSOB) FSOB Connected to pin 29 (FSOB) on PMIC

TP4 (SDA) SDA1 Connected to pin 56 (SDA) on PMIC. Main system 1C bus.

TP5 (SCL) SCL1 Connected to pin 55 (SCL) on PMIC. Main system 1°C bus.

TP6 (STANDBY) STANDBY Connected to pin 23 (STANDBY) on PMIC

TP7 (PWRON) PWRON Connected to pin 22 (PWRON) on PMIC

TP8 (SYNCOUT) SYNCOUT Connected to pin 49 (SYNCOUT) on PMIC

TP9 (SYNCIN) SYNCIN Connected to pin 48 (SYNCIN) on PMIC

TP10 (INTB) INTB Connected to pin 24 (INTB) on PMIC

TP12 (RESETBMCU) RESETBMCU Connected to pin 21 (RESETBMCU) on PMIC

TP24 (LDO2EN) LDO2EN Connected to pin 43 (LDO2EN) on PMIC

TP52 (EWARN) EWARN Connected to pin 20 (EWATN) on PMIC

TP53 (WDI) WDI Connected to pin 19 (WDI) on PMIC

TP62 (TBBEN) TBBEN Connected to pin 14 (TBBEN) on PMIC

TP65 (VSELECT) VSELECT Connected to pin 16 (VSELECT) on PMIC
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Table 3. Evaluation board test point descriptions...continued

Name (label) Signal name Description

TP80 (XFAILB) XFAILB Connected to pin 44 (XFAILB) on PMIC

Analog signals

TP15 (VSNVS) VSNVS Connected to pin 47 (VSNVS) on PMIC

TP20 (LICELL) LICELL Connected to pin 46 (LICELL) on PMIC

TP22 (V1P5D) V1P5D Connected to pin 40 (V1P5D) on PMIC

TP23 (VIN_PIN) VIN_PIN Connected to pin 50 (VIN) on PMIC

TP25 (V1P5A) V1P5A Connected to pin 41 (V1P5A) on PMIC

TP26 (VDDIO) VDDIO Connected to pin 54 (VDDIO) on PMIC

TP54 (VREG) VREG 1.8 V or 3.3 V external regulator output

TP63 (VDDOTP) VDDOTP Connected to pin 53 (VDDOTP) on PMIC

TP64 (AMUX) AMUX Connected to pin 52 (AMUX) on PMIC

LDO test points

TP14 (LDO40OUT) LDO40OUT Power path for the LDO4 output

TP18 (LDO30OUT) LDO30OUT Power path for the LDO3 output

TP19 (LDO20UT) LDO20UT Power path for the LDO2 output

TP21 (LDO10OUT) LDO10OUT Power path for the LDO1 output

TP55 LDO40OUT sense LDO4 output sense path. Connected directly to pin 28 (LDO40OUT) on
PMIC.

TP56 LDO3OUT sense LDO3 output sense path. Connected directly to pin 25 (LDO30OUT) on
PMIC.

TP57 LDO20UT sense LDO2 output sense path. Connected directly to pin 18 (LDO20UT) on
PMIC.

TP58 LDO10UT sense LDO1 output sense path. Connected directly to pin 15 (LDO10UT) on
PMIC.

TP59 LDO12IN sense LDO1 and LDO2 input sense path. Connected directly to pin 17 (LDO12IN)
on PMIC.

TP60 LDOS3IN sense LDO3 input sense path. Connected directly to pin 26 (LDO3IN) on PMIC.

TP61 LDOA4IN sense LDO4 input sense path. Connected directly to pin 27 (LDO4IN) on PMIC.

Switching regulator test points

TP66 SWH1IN sense SWH1 input sense path. Connected directly to pin 4 (SW1IN) on PMIC.

TP67 SW2IN sense SW2 input sense path. Connected directly to pin 7 (SW2IN) on PMIC.

TP68 SW3IN sense SW3 input sense path. Connected directly to pin 8 (SW3IN) on PMIC.

TP69 SWA4IN sense SW4 input sense path. Connected directly to pin 11 (SW4IN) on PMIC.

TP70 SWS5IN sense SW5 input sense path. Connected directly to pin 32 (SW5IN) on PMIC.

TP71 SWEGIN sense SW6 input sense path. Connected directly to pin 35 (SW6IN) on PMIC.

TP72 SW7IN sense SW?7 input sense path. Connected directly to pin 37 (SW7IN) on PMIC.

TP73 SW10UT sense SWH1 output sense path. Connected directly to pin 3 (SW1FB) on PMIC
through R46.

TP74 SW20UT sense SW2 output sense path. Connected directly to pin 2 (SW2FB) on PMIC
through R52.

TP75 SW3O0UT sense SW3 output sense path. Connected directly to pin 13 (SW3FB) on PMIC
through R58.
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Table 3. Evaluation board test point descriptions...continued

Name (label) Signal name Description

TP76 SW40UT sense SW4 output sense path. Connected directly to pin 12 (SW4FB) on PMIC
through R65.

TP77 SW50UT sense SW5 output sense path. Connected directly to pin 31 (SW5FB) on PMIC
through R60.

TP78 SW6O0UT sense SW6 output sense path. Connected directly to pin 30 (SW6FB) on PMIC
through R53.

TP79 SW70UT sense SW?7 output sense path. Connected directly to pin 38 (SW7FB) on PMIC
through R48.

4.6 Connectors

4.6.1 V|y input power connector
V|n is supplied to the board through standard banana jacks.

Table 4. V|y Banana connectors

Schematic label Signal name Description
J4 GND Main system ground
J10 Vin Main system input power supply
System operating range from 2.7 Vto 5.5V

4.6.2 Switching regulators output power connectors

Table 5. SW1 through SW4 output power connector (J34)

Schematic label Signal name Description

J34-1 GND System ground
J34-2 SW40UT SW4 regulator output
J34-3 SW30uUT SW3 regulator output
J34-4 GND System ground
J34-5 GND System ground

J34-6 SW20UT SW2 regulator output
J34-7 SW10UT SW1 regulator output
J34-8 GND System ground

Table 6. SW5 through SW7 output power connector (J35)

Schematic label Signal name Description

J34-1 GND System ground

J34-2 SW70UT SW?7 regulator output

J34-3 GND System ground

J34-4 SW6eOUT SW6 regulator output

J34-5 SW50UT SW5 regulator output

J34-6 GND System ground
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4.6.3 Interface connector

Table 7. Primary/secondary interface connector (J3)

Schematic label Signal name Description
J3-1 RESETBMCU Direct connection to RESETBMCU pin on board
J3-2 RESETBMCU_S Connection to external RESETBMU signal from secondary PMIC
» RESETBMCU_S may be connected to local RESETBMCU pin through
R12 (default)
J3-3 INTB Direct connection to INTB pin on board
J3-4 INTB_S Connection to external INTB signal from secondary PMIC
* INTB_S may be connected to local INTB pin through R10 (optional)
¢ INTB_S may be connected to local XINTB pin through R8 (default)
J3-5 SYNCIN Direct connection to SYNCIN pin on board.
J3-6 SYNCIN_S Connection to external SYNCIN signal from secondary PMIC
* SYNCIN_S may be connected to local SYNCOUT pin through R9
(default)
J3-7 SYNCOUT Direct connection to SYNCOUT pin on board
J3-8 n.c. Not connected
J3-9 XINTB Direct connection to XINTB pin on board
J3-10 n.c. Not connected
J3-11 WDI Direct connection to WDI pin on board
J3-12 WDI_S Connection to external WDI signal from secondary PMIC
* WDI_S may be connected to local WDI pin through R7 (default)
J3-13 PWRON Direct connection to PWRON pin on board
J3-14 PWRON_S Connection to external PWRON signal from secondary PMIC.
* PWRON_S may be connected to RESETBMCU pin through R11
( optional)
* PWRON_S may be connected to PWRON pin through R6 (default)
J3-15 STANDBY Direct connection to STANDBY pin on board
J3-16 STANDBY_S Connection to external STANDBY signal from secondary PMIC
* STANDBY_S may be connected to STANDBY pin through R5 (default)
J3-17 SCLA1 Direct connection to SCL1 signal on board
J3-18 SCL_S Connection to external SCL signal from secondary PMIC
* SCL_S may be connected to SCL1 pin through R4 (default)
J3-19 SDA1 Direct connection to SDA1 signal on board
J3-20 SDA_S Connection to external SDA signal from secondary PMIC
e SDA_S may be connected to SDA1 pin through R3 (default)
J3-21 TBBEN Direct connection to TBBEN pin on board
J3-22 TBBEN_S Connection to external TBB signal from secondary PMIC
* TBBEN_S may be connected to TBBEN2 signal controlled by MCU
through R2 (default)
J3-23 XFAIL Direct connection to XFAILB pin on board
J3-24 XFAIL_S Connection to external XFAILB signal from secondary PMIC
* XFAILB_S may be connected to XFAILB signal on PMIC through R1
(default)
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5 Installing and configuring software and tools

These evaluation boards use PMIC-GUI for PF8150/PF8250 device. The latest version GUI should be
downloaded and used to do the operation of PMIC. In this document, the GUI version is Rev10.0.

5.1 Downloading the GUI

1. Sign into the NXP website and open the link to NXP GUI for Automotive PMIC Families, and then download
the zip files. Read the agreement for the GUI and if everything is okay, accept that. The download will start
to the location you select.

Downloads

Quick referenco to our software typos.

Y Filter by keyword
® Nee (1) S i
1 download
FILTER DY
Embedded Software APPLICATION EXAMPLE SOFTWARL )
. NXP GUI for Automotive PMIC Families '
O Appicotion omple 2P Rev100 May 30,2024 340566KB NXP_GUI_PR
Software . n
Sign in required
aaa-061559

Figure 8. Downloads

2. Go to the folder location in which the GUI package is saved, unzip the files and open them. The files in the
folder should be as below:

> 34GUI » NXPGUI_PR_10.0.0 v
~
Name v Sty Date modiied Type Sze
1- NXP_GUI_Setup e} 2024/3/29 18:57 File folder
2-KL2SZ_FW @ 9 20:49 File folder
3 - K&F_FW @ 202473729 2047 File folder
4-S32K144 FW @ 202473729 2055 File folder
aaa-061560
Figure 9. GUI files example
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5.2 Installing and Opening GUI

1. Open the “1-NXP_GUI_Setup” folder and click the file named "NXP_GUI-10.0.0-Setup.exe”, then the GUI

will be installed in the PC.

+ 34GUI > NXPGUI_PR_10.0.0 > 1-NXP_GUI_Setup

~

Name Status Date modified
] changelog.txt © 2024/3/26 22:38
) Licensetxt @ 2024/3/21 2:20
(& NXP_GUI-10.0.0-Setup.exe @ 2024/3/26 22:51
] Readme.txt @ 2024/3/26 22:07

Figure 10. 1-NXP_GUI_Setup folder example

Type

Text Document
Text Document
Application

Text Document

195,30

1K8
3KB
1K8
1KB

aaa-061561

2. After the installation, open the GUI. One GUI interface, which integrates multiple products of the NXP
Auto PMICs, can be found as below. Select the PMIC product on the evaluation board and open that. For

example, if the evaluation board is KITPF8150FRDMEVM, select PF8150 and click OK.

NP NXP GUI ( DEV_build ) Kit Selection - 3.1.511 X
Select the kit,on board device(s), target MCU and USB interface
. Kit and Devices
PF8101 3.1.51 2025/6/30 =
PF8121 3.1.51 2025/6/30
PF8200 3.1.51 2025/6/30
PF8201 3.1.511 2025/6/30 ‘
~ KITPF8xSx I
PF2150 3.1.511 2025/6/30
PF8250 3.1.51 2025/6/30 i
~ KITPF5300 |
PF5300 3.1.510 2025/6/27
~ KITPF510x
PF5103-A0 3.1.459 2024/4/19
PF0300-A0 3.1.459 2024/4/19
PF5113-A0 3.1.459 2024/4/19
PF5123-A0 3.1.459 2024/4/19 E
Akit for NXP PMIC evaluation \
Advanced Settings [
Feature Set ldebug-iZc ]
Target MCU [FRDM-KBZFD ]
USB Interface |usb-hid ]
" | Use this configuration and Donot ask again!
[ ok || cance |
aaa-063296
Figure 11. PF8150 kit selection example
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5.3 Updating the PF8150/PF8250 firmware

The FRDM-KL25Z freedom board is used as a communication bridge to interface the GUI with the PMIC and
other I°C devices. The firmware is organized in three levels:

1. At the first level, the SDA uses the BOOTLOADER to operate as the main path to flash the functional code
of the SDA processor. The BOOTLOADER is preprogrammed on the FRDM-KL25Z freedom boards and
cannot be reflashed to avoid permanent damage to the Freedom board.

2. At the second level, the SDA provides a firmware loader for a drag and drop update of the KL25Z MCU
firmware.

3. At the third level, the KL25Z MCU provides the GUI firmware in charge of converting the USB
communication into MCU instructions to control digital I/Os as well as I°C communication to the PMIC.

If the FRDM-KL25Z is not loaded with the correct firmware to support a future software upgrade, the firmware
can be updated in few simple steps.

Note: The following firmware updates are optional and can be skipped if the firmware is up-to-date. First, try to
connect the FRDM-KL25Z USB connector with PC, and open the GUI, if the board connects successfully after
clicking Start, it means that the firmware does not need to be updated.

5.3.1 Flashing the FRDM-KL25Z firmware loader

1. Press the 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.

pra1-2 (Y 12-PTC1

PTA2-4 WL X1 )] 10 - PTC2

PTD4-6 L X1 J PTE23 - 7} 8 -PTB3
PTA12-8 (L PTE22 - 6-PTB2
PTA4-10 (A4 PTE21 - 4-PTB1
PTA5-12 |bdd PTE20 - 2-PTBO
PTC8-14 |Ldd
PTCO-16 |LAJ: PTES - 15 16 - P5-9V_VIN

- em PTE4 - 138 14 - GND
PTA1S-2 [pget PTE3 - 18| ® @ RPN
'YX ) PTE2 - 10 - PSV_USB
PTDO -6 ‘ .
PTD2-8 - PTB11 - 8 -P3V3
. PTB10 - 6 - RESET/PTA20
PTD3 -10
PTD1-12 | 4-P3V3
VREFH - 16 ®
PTEO -18 ®
PTE1-20
USB Port — /spAPort
\/ \/
aaa-061563
Figure 12. USB port/SDA port
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2. Drag the file MSD-DEBUG-FRDM-KL25Z_Pemicro_v118.SDA into the BOOTLOADER drive. The file should
be located in the KL25Z FW folder.

> 34GUl > NXPGUI_PR_10.0.0 > 2-KL25Z_FW > PF8X00 vo
Name - Status Date modified Type Size
(] MSD-DEBUG-FRDM-KL25Z_Pemicro_v118.SDA [©) 2015/12/14 2:43 SDA File 199 K8
1) nxp-gui-fw-frdmki25z-usb_hid-pf@x00_v0.16.bin ] 2021/10/8 16:41 BIN File 45K8
aaa-061564
Figure 13. KL25Z_FW folder example

3. Disconnect and reconnect the USB cable into the SDA port (this time without pressing the Push button). A
new device called FRDM_KL25Z is installed on the PC.

5.3.2 Flashing the GUI firmware

If a new software or silicon release requires a firmware update on the FRDM-KL25Z freedom board, use the
following procedure to upgrade or downgrade the firmware of the freedom board as needed. Note that this
procedure is needed only to update the firmware and may be skipped if no change is needed.

1. Connect the USB cable in the SDA port (without holding the Push button).

2. Locate the ".bin" GUI driver to be installed, for example nxp-qui-fw-frdmki25z-usb_hid-pf8x00_v0.16.bin,
drag the file into the FRDM_KL25Z driver.

> 34GUl > NXPGUI_PR_10.0.0 > 2-KL25Z_FW > PF3X00 v
Name - Status Date modified Type Size
|_] MSD-DEBUG-FRDM-KL25Z_Pemicro_v118.SDA @ 2015/12/14 2:43 SDA File 199 K8
1) nxp-gui-fw-frdmki25z-usb_hid-pf@x00_v0.16.bin (] 2021/10/8 16:41 BIN File 45K8
aaa-061564
Figure 14. PF8XO00 folder example

3. Freedom board firmware is successfully loaded.

UM12404

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

© 2025 NXP B.V. All rights reserved.

User manual

Rev. 1.0 — 19 November 2025

Document feedback
21/56



NXP Semiconductors UM12404

KITPF8150FRDMEVM/KITPF8250FRDMEVM evaluation board

6 Configuring the hardware for startup

(A) PF8150 or PF8250 board

= -
. II PLACE KIT LASEL HERE

33r

USB port |
©2018 NXP BV

(B) FRDM-KLZ25
FRDM-KL252

(D) Computer

i®

L
ﬁ‘o}:.
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o ®iejeeie

@ ®i®jeie

(F) Banana to jack adapter

(E) 5V DC power supply

(C) USB cable
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Figure 15. Typical initial configuration

1. Apply VIN to the evaluation board with the USB cable connected to the PC and the USB port in the freedom
board to perform any of the following.
 Provide external VIN between 2.5V to 5.5V on J10 (VIN) and J4 (GND)

* Short jumper J17 to provide 3V3 VIN from Freedom board (use this mode of operation for functional
demonstration only, no regulation loading allowed in this mode)
Note: Do not apply power to J10 while J17 is shorted. This could damage the onboard regulator on the
FRDM-KL25Z Freedom board.

2. Press Reset on the Freedom board to ensure board is properly recognized.

3. Go to Windows Start Menu and find the NXP GUI folder. Open the GUI. Once the GUI interface is
launched, go trough the Kit and Devices to find the KITPF8x family. Select the part name on the evaluation
board. If the board is KITPF8150FRDMEVM, select PF8150; otherwise select PF8250 if the board is
KITPF8250FRDMEVM.
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Figure 16. GUI interface kit selection
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4. Open the GUI. If the firmware is matched, one blue light appears on the FRDM-KL25Z and the GUI Start
button is operational. Click Start, then the FRDM-KL25Z should be connected successfully with the device
in user-mode. If the Start button is gray, try to flash the firmware as Section 5.3.
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Figure 17. FRDM_KL25Z successfully connected example

In the user-mode, PWRON is high and TBBEN is low, and the Functional register map can be accessed
directly. The PMIC should work in Hardwire Mode or OTP Mode according to the configuration of Jumper
20.

6.1 Operating in OTP mode

By default, while the device is connected successfully, the PMIC should operate in OTP mode after a power on
event using this sequence: select user-mode and click Apply. In OTP mode, the default configuration should
be:

* PWORN is high by the “User mode control”, J26 is open or short 2-3 by default
e Short J20 in position 1-2 (VDDOTP=0)
* TBBEN is low by the “User mode control”, J21 is open by default.

This kind of configuration is the normal use case for most applications. In this mode, because the PMIC is not
programmed and with blank OTP, there should be no output voltage. In the ACCESS page, functional registers
can be written and read to do some PMIC operations.
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Figure 18. user-mode control

If the PMIC is programmed, there should be output voltage and sequence according to OTP configuration
when PWRON is controlled from Low to high. In the real use case, as most projects use OTP part PMIC, the
schematic design should follow this hardware configuration.

6.2 Operating in Hardwire mode

To operate the board with the default hardwire configuration:

* Open J29 and J26 to allow the MCU to control the PWRON pin
* Short J20 in position 2-3 (VDDOTP = V1P5D)
* Open J21 to allow the MCU to control the TBBEN pin

To generate the Power on event, select the User mode and Apply.

In Hardwire mode, the device is working with the predefined configuration and supplies turn on when the
PWRON pin is set to high. The default hardwire configuration can be found in Table 78 of the PF8150_PF8250
Rev 12.0 datasheet.

To do more evaluation, the GUI can be used to operate the PMIC in Hardwire mode. See Section 7 for detailed
instructiosn for how to control the PMIC with the GUI.

Hardwire mode is only for evaluation, and it is not suitable for real use cases. Make sure VDDOTP =0 is in the
real schematic design.

6.3 Operating in TBB mode

To operate the board in TBB mode:

* Open J29
» Short J20 in position 1-2 (OTP/TBB operation)
* Open J21 to allow the MCU to control the TBBEN pin

There are two ways to operate the device in TBB mode:

1. Manual configuration of the OTP mirror registers using the TBB mode control
2. Load the OTP mirror registers with a custom TBB script

UM12404 All information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. All rights reserved.
User manual Rev. 1.0 — 19 November 2025 Document feedback
25/56




NXP Semiconductors

UM12404

KITPF8150FRDMEVM/KITPF8250FRDMEVM evaluation board

6.3.1 Manual TBB configuration

During manual TBB configuration, select tbb-mode and click Apply, the device will enter TBB mode and OTP
mirror registers in the PF8150/PF8250 device can be accessed from the GUI.

1+ NXP GUI ( DEV_buid ) - PF81S0 - 31511 - o X
File View Eport NXP Help o8V _buid
PF8150 [ sw» 12€ CRG: ] Enable Wiatchbog Refresh (] Period )
o Log Window Resd Al witehl || OPimeat || Ewert Cex a8
- AE——T o -

PEEIDIPAGE SELECTOMNAOA? or_12¢_A00 o8 000 OTP_PURON MODE [ Level Senstve | el Sete oTe w01 Mooe Fard WOReset ] WO Ramt
&5 PRISOASSCODECuORDN %0 o 1
st st :ﬁ&%;é_m%?w OTPJX RCEN | Dsabied pestled OTP_PYRON _DBNC Tkatc TP W1V WD event detected onrsng edge |10 €Vent detected anring edge
& Rih ity SL LI OTP_VIN.OMOEN | viN_OWO Enstied VRS0 Baled OTP_PHRON RST_BN St e OTP WDI_STY_ACTIVE | iDt event Dsabed inStancoy - | /01 €vent Dsabied i Stancy
et | i il s OTP_VIN.OMO_DBNC | 100 e om _TResET Reee or_wo_8n WO Tener Dsatied B p =
G (ARSI || o, o oo < P05t | v e R R
—| Rt OTP_FAULT_MAX_ONT |Disbled hstie OTP_pG_ACTIVE PGOCD Indestor o000 ke OTP WOWROOW | Gearwithn 100% of wndom _ » | 943 ¥t 100% of wndowe
PFBIS0 (FSTATUS-DTIRO0 oISABED = 1.
@) | vrsiio ot SuEcroomi007 OTP_TMER FAUT  OISABLED D orP p6_OECK X OTP_Wo_MAY BPRE |7 "
2 Osabied
MR | pF3150 (SET_OPIN_PWRON] W0 winte Read OTP_XFARS BN XFARB Operaton Disabied ATARD Operation OTP_WO_DRATION | 10243 - | 24
PFS150 [SET_OPIN_TBBEN] W:1 L0 s
. PF8150 [PAGE_SELECT-0GHW-007 OTP_EWARNTIME  |0.1ms. % OTPWDMAX.ONT |15 S
PF3150 (PASSCODEDOJR.0A01 S 508
BN | pr3150 (SET_DPIN_USBEN] W11 I F300-S0CIPAAT, o vine Read
PFS1SO (SET_DPIN_BSTEN] W:1 HARDF = FS08
) PF8150 [SET_OPIN_VDDOTPEN] W:1 (CIE-P208 FARCENLL o
PF -
O | pr§150 (PASSCODE:CuOIVE0SS \CiEFSoe e o
PraISD
HERL prsisotpact seLecToonw002 OTP_FS08_\WoC o
o | PFOIS0 [FADDR START-Dual[W:00e
PF31S0 (FOATADAIW:0:82 Virte Reod
PF31S0 (FCMD:0xe0]W:0c29
PF8150 [SET_DPIN_USBEN] W0
PF3150 (SET_OPIN_BSTEN] W0 COMCELL Control
PF3150 [SET_DPIN_VDDOTPEN] W0 3
I SET. PR VDUOTPel) e BT - 2w omscom [aov -] 30Y OTWICONIG [ swi2Sekthece =
PF8150 (SET_OPIN_PWRON] W 0 2000012 to 300004 W4 S Phse
PFB1S0 [PAGE_SELECT:0MW:007 CIETSRC RANGE 0 Wite Read |V Sl e B
pE3I Disatled WS/6 Sexge Phase
PFS1S0 (PAGE SELECT OOMWOG2 OTP_SNCIEN | Disbied s OTP_SWECONFIG | SWS/6 Sl Phace Bl b
PF8150 (FSTATUS:Oua7IR< "
e TaTsouRoce — < s N | swrepbndaRnm < RO
PES1S0 [FSTATUS:0a7IR OGO
B IESTAUS TR OTPFSSEN  |Frequency Spread Spectrum Disabied ~ | Freuency Sead Spectnm Dsabied OTP_SW.VITEN | vTT Mode Disabed = VLt piaied
T S Range et 10% s roort Bl Vo O DR T - ST o Detienia 2
- BGMON shutdown Bypassed
e — OTP_BGHON BYPASS, | BGHON shutdonn Bypassed 8
Wit Resd
OTP_PWROWN_MODE | Mrror pomer up sequence ~ |7 PN (0 SEQence | omp geq ToASE |20~ 20%° oT_GRP1 DL 101
Group 4 (139 .ot 1204
OTP_SWi1_POGRP. o om_swiseq soto - 300 || omereaney 1
G0 415t - ISet0 204
oTP_swi2PoGRe & o sw2.seQ soto - (380 || omawsor &
OTP_SWi3_ PR Gapd (0 orP_sw3_seQ oFF v oo ||OP-sReemy e
MCU: FROM-KE2FD State: COMIECTED  Protocok FC. Firmware: 0,16 Device Mode: thb-mode Color legend: | tgh Low ([ TestMode: Active Hardwire-Mode: | Not Active 63072025 163510
aaa-063689

When the GUI is operating in TBB mode, the MIRROR interface uses command controls to communicate with
the OTP mirror registers directly, enabling the user to manually set the default configuration one feature at a
time.

After configuring the features to be used during the device evaluation, change the operating mode to user mode
to generate a power on event and allow command controls to modify the functional 1’c registers again.

See Section 7 for detailed instructions for controlling the PMIC using the GUI.
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6.3.2 Running TBB script

To operate the TBB mode by running TBB script, one TBB script file is needed.

If a standard part that appears in the comparison table needs to be evaluated, the TBB script and configuration
files can be downloaded from the comparison table.

Part Number Description OTP ID* Safety Grade Package
MC33PF8150CFTS i.MX8QXP CFTS Report, Programming and Configuration Files QM HVQFN56
MC33PF8I50EATS LS1046A EATS Report, Programming and Configuration Files QM HVQFN56
MC33PF8150EPTS i.MX8QM EPTS Report, Programming and Configuration Files QM HVQFN56
MC33PF8IS0EQTS i.MX8QM EQTS Report, Programming and Configuration Files QM HVQFN56
MC33PF8IS0FJTS i.MX8QXP FJTS Report, Programming and Configuration Files QM HVQFN56
MC33PF8250CXTS LS1043A CXTS Report, Programming and Configuration Files ASIL-B HVQFN56
MC33PF8250D2TS S32v D2TS Report, Programming and Configuration Files ASIL-B HVQFN56
MC33PF8250DBTS i.MX8QM DBTS Report, Programming and Configuration Files ASIL-B HVQFN56
MC33PF8250DETS i.MX8QXP DETS Report, Programming and Configuration Files ASIL-B HVQFN56
aaa-063299

Figure 20. Comparison table

For example, when MC33PF8150FJTS is needed, and the customer needs to verify the functionality using the
EVB, the downloaded files as below, each of which has a TBB script, can run directly in the SCRIPT page.

PF8150_F)_CONFIG_Rev_A.txt Text Document 2KB No 6KB 66% 2025/6/12 17:07
E] PF8150_FJ_IHEX_Rev_A.txt Text Document 1KB No 1KB 37% 2025/6/12 17:07
PF8150_F)_OTP_Rev_A.txt Text Document 1KB No 7KB 85% 2025/6/12 17:07
PF8150_F)_PRF_Rev_A.txt Text Document 1KB No 1KB 48% 2025/6/12 17:07
PF8150_FJ_SHEX_Rev_A.txt Text Document 1KB No 1KB 43% 2025/6/12 17:07
| PF8150_F)_TBB_Rev_A.txt Text Document 1KB No 4KB 83% 2025/6/12 17:07
ﬂ R_MC33PF8150F)_Rev_A.pdf Kofax Power PDF Docum... 423KB  No 762KB 45% 2025/6/12 17:07
aaa-063300

Figure 21. Example of downloaded files

If the customer needs to adjust the configuration depending on the standard part, go to the OTP GUI page and
import the downloaded CONFIG file, then do the modifications on the page. Export the TBB files and save them
in one location.
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Customers can configure the mirror register in the OTP page by themselves, and then export the TBB files,
saving them in one location in PC.

After the TBB file is ready and saved, open the GUI SCRIPT page and click OPEN button in Script Commands
Window to load the TBB files, then click RUN to write the mirror register in the PMIC by TBB mode.
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PFBISO
PFBISO
PFBISO

MCU: FRDM-KB2FD State: COMNECTED

b Mode
© Contral

b Generator

Protocok:FC. Firmware: 0,16 Device Mode: thb-mode Color legend: | Hgh [ Low Test-Mode :

Figure 23. OTP SCRIPT view

P_Misc:FADDR_START:0x04
_REG:PF8150:0TP_Misc:FADDR_STOP:0x67
SET_REG:PF8150:0TP_Misc:FCMD:0x96

P_Misc:FADDR_START:0x00
P_MisC:FADDR_STOP:0x0
Misc:FCMD:0xA2
P_MISC:FADDR_START:0x01
P_Misc:FADDR_STOP:0x0
P_MISC:FCMD:0xA2

P_MisC:FADDR_START:0X00

Script Results Window

OK : Write Registe
OK : Wiite Regist
OK : Write Regist
OK : Wiite Regist
OK : Wiite Regist
OK : Write Regist
OK : Wiite Regist
OK : Wite Regist

:

DELAY:100
OK : Wiite Register : FADDR_START : 0x08
OK : Write Register : FADDR_STOP : 0x00
OK : Write Regist :

OK : Write Register ©
DELAY:100

OK : Write Register : FCMD : 0xa5

OK : Write Register : FCMD : O
DELAY:100

OK : Write Register : FADDR_START : 0x04
OK : Write Regist

OK : Write Regist
DELAY:200

OK : Write Register :
OK : Write Registe
OK : Write Regist
OK : Write Regist
OK : Write Registe
* Wiite Registe
DELAY:100

OK : Write Register :
OK : Wiite Regist
OK : Wiite Regist
OK : Write Regist

2
2

OK : Write Regist
DELAY:100

OK : Write Register :
OK : Write Registe
OK : Write Regist
OK : Write Register :
DELAY:100
OK : Set Digital Pin :
OK : Set Digital Pin :
OK : Set Digital Pin :
OK : Set Digital Pin : SET_OPIN_f
OK : Set Digttal Pin : SET_DPIN_PWRON : 0

s

e

g

6/30/2025 163510,
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The device is automatically enabled with the selected TBB configuration after the programming is done. D7 is
lighted to show PWRON is high. If PGOOD is used to indicate the status of each of the power rails, D1 is lighted
to show there is no OV and UV of each power rails as well. The device works as the OTP mirror register setting.

Note: If there are multiphase power rails setting in the OTP mirror register map, R49, R55, R63, and R62 can

be used to mount 0 ohm register(s) to short the multiphase power rails.
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7 Evaluating the PF8150/PF8250 using GUI

7.1 PMIC GUI introduction

NXP GUI for Automotive PMIC Families is developed by a third party, which supports nearly all NXP Auto PMIC
products. The GUI is professional and easily to be used to evaluate the complicated product. Customers should
download the newest version from the website and install that.

" NXP GUI ( DEV_build ) Kit Selection - 3.1.511 X
Select the kit,on board device(s), target MCU and USB interface
Kit and Devices
PF5200 3.1.249 11/11/2021 =
~ KITPF8x
PF8100 3.1.511 6/30/2025
PF8101 3.1.511 6/30/2025
PF8121 3.1.511 6/30/2025
PF8200 3.1.51 6/30/2025
PF8201 3.1.511 6/30/2025
¥ KITPF8x5x
PF8150 3.1.511 6/30/2025
PF8250 3.1.511 6/30/2025
~ KITPF5300
PF5300 3.1.510 6/27/2025
_v_ KITPFS10v [~]
A kit for NXP PMIC evaluation
Advanced Settings
Feature Set [debug-iZc ]
Target MCU [FRDM-KLZSZ J
USB Interface |usb-hid |
| Use this configuration and Donot ask again!
OK ] ] Cancel |
aaa-06371 8
Figure 24. PMIC GUI

When starting the GUI, select the dedicated product you are working on, for example, if KITPF8150FRDMEVM
is used, select PF8150 in the GUI, and if KITPF8250FRDMEVM is used, select PF8250 KIT in the GUI.
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Settings
0 NXP GUI ( DEL ) - PFB1S0 - 1511 Device Manager - 0 X
: 3 o8V bukd
PF8150 ADOR: 0208~ | 12CCRG: | tnable WatchDog Refresh || Period | 2%6ms  ~ | || N¥E
] i 2 9) (BT
| O “H‘..{. 4 == = OTPMEROR | OTP M
| SELECT-OMTW-007 -
0u0R00!
<> iy 0EVICE_JD (2:00) Rest | 0w “
Ko o
sl = = = = =
13
0% x Watchdog Configuration R | ow 7
i Foutt Counters =
[AMUX Control
- e = - [
A o pa 5W2 Coetrol 7
e oW Contial BREV @02 Reed | [on00 (
. _:t:: 5w Control
P A WS Control [ PROG DN J PROG_J0H(2] H PROG_JON(T) ][ PROG 300 “ RESERVED [l oRey " oReviy J[ oRe)
) LN [SW6 Control
o W7 Control FROTEEXS, L e 4
o TV —
= .VWV. LDO! Control
= OV LD02 Control I PROG XD " PROG_IDX[6] H PROG_IDL(S] " PROG IO H PROG O[] “ PROG_IN(Z ” PROG_IX(1] " PROG XS]
o 0w L003 Control
0V
UV LDOS Control
l o vSS Control
5 & o suct Tab content
bS] XK
()\> :
o Window
[}
A Log
@
Q
=
Seiect Al | DEVICE_ID (0x00) - (&) Resd Wite Reset tvoe regetes neme W sew
[MCU: FROM-KE2FD State: COMMCTLD. Protocok 'C Firmware: 0.16 Device Mode: user-mode Colorlegend: Hoh [ Low || Test-Mode: Active Hardwice-Mode:  Not Active | 3072005 163510
Micro arid Device
Status
aaa-063719
Figure 25. PMIC GUI user view

After starting the GUI, the Interface of PF8x00 is shown as above. It is divided in several parts:

 Settings: Import or export files, configure framework

* Device Manager: Start and stop communication, user mode and tbb mode switch, I°C communication
settings

* Tool Access Bar: Quick access to the PF8x00 evaluation tools and features

* Window Log: Microcontroller and device communication events

Tab Content: Content of each tool or tab. There can be more tabs, boxes, or windows

* Micro and Device Status: Displays if USB or device is connected or disconnected, firmware and GUI
version, and the device mode
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7.2 Power tab

The POWER tool allows the calculation of PF8x00 power dissipation.

% NXP GUI ( DEV_build) - PF8150 - 3.1.511 - o x
File View Epot NXP Help OEV_buid
| PF8150 | stp ||tbmode ~ ADDR 12€CRC: | Enable WatchDog Refresh || Period M}
(T3] | |Svstemponer Dsspaton) [1C Power Daspaten Import OTP Conig | | Import Mrror Confg Load Pomer Config | Save Pomer Config |
MainSuply |5 v vour  [18 v ||vour |18 v |[vour s v vour |18 |v ||vour (18 v [|vour 18 v
Man Curent 9,716 A |[our 2s A |{oor fas A |loor  2s A [[wor f2s [a |[our [2s A || s
Fsw B Jeu||®R |20 iz ||FREQ (2500 o ||FREQ (2500 o [(FREQ  [2500 |0z || rREQ (2500 Kz ||FREQ 2500 Kz
—————|rour |0 mw [[Pour (500,00 o [[pour 500,00 mw ||Pour  [4s00.00 | mw ||Pour (500,00 mw [[pour  4s00.00 m
oo 530 | || vt 530 o || votom 50 o || s 550 | = P
T Ambent [27 [ ||extioss 438 o || Extioss [s36.8 o [[exttoss (4368 mw || extlos (a%.8 | mw || extioss (a8 mw || extioss (4363 mw
T 3unction [271.37  ||ef nr % ||e 7n % [[er nr % ||e nn |% ||es ) % ||e nn %

R&JA 2 | <
= D6 = D6 oo D6 - D& [ o o
SYSTEM POWER DISSIPATION vout 1.8 v VOouT |18 v |V LDO12VIN S v LDO1VIN |5 v LDO3VIN |5 v LDO4VIN 'S v

i isfiminiaieio;

Exteral Loss |3058 my | |TouT (25 A ||our 001 A || vour 18 v ||vour 18 |v vour |18 v vour |18 v
Swstoss 5971 my || FREQ (2500 otz (| pour (18,000 o ||oor o A ||oor s |a || s A ||oor s A
ostoss 5152 )  |1POUTS [ 4300:00 ™ | pLoss |32 mw || POUT (720,000 mw || Pour  [720.000 | mw | [ Pout  |720.000 mw || pout  [720.000 i
PMIC Power [11123.3 mW Chib Loss} [9530; e |poss 1280 mwW | | PLOSS. 1280 | mw (| PLOSS  |1280 mw POSS 1280 -
e o || Etios [ L
Eff "2 %
MCU: FROM-KE2FD State: CONNECTED Protocok FC._ Firmware: 0,16 Device Mode: tbb-mode Colorlegend: | Hoh (| Low (| Test-Mode: Active Hardwire-Mode: | Not Active 6/30/2025 1635:10
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Figure 26. Power tab

Customer can use Power tool to calculate the temperature raise and evaluate the power dissipations of device,
to make sure the junction temperature can remain below TSD threshold. If the OTP config is ready, the tool

can import the config first and adjust the work environment the customer uses. Include the input voltage,

output current, and ambient temperature. For each channel, multiphase can be set in the operation button, and
external components settings can be changed as well. For each channel BUCK, the PWM mode efficiency chart
can be shown basing on the settings.

2 - [ [+ I el .. el - e
—_— % s v vour (18 v [jvour  1s v |fvour 18 7 vour 18 v ||vour 18 v
X = o 2 X
1 ;

A | 9E SWI Efficiency Plot

o 25 A 25
REQ 2500 Kz V1B Conpontol Q[0 Kotz o 1100
pPouT  [4500.00 o
Wr 4s00.00 e - s
ploss 8536 o %
fposs (8530 L
Bxtloss (9358 L) 80
tloss 436 nw
S # 7n % m
£ ) % J

i PMICTmWatts)
g
3
L
i

e :

PLOTNEW

v )
RIS Y o [2s A . SAVE OUART
o (18 v meQ (2500 vz : & | aemouar
< N [EeT—— - .
PouT 720.000 mw Chploss 853.6 W = 20
PLOSS 1280 mw Extloss 436.8 oW 10 10
C T % ‘, 0
= = . = Y m @ om o o o s o oe o
aaa-063721
Figure 27. Example of temperature raise and power dissipations evaluation
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7.3 OTP tab

PMIC GUI provides one OTP tab which can be used to do the OTP configuration of device. The configuration
files for PF8x00 and PF8x50 are compilable, it means that the OTP files of two family devices can be imported
to each other OTP tabs. For example, if customer has configuration files of PF8100, and they want to create the
same OTP configuration for PF8150, user can import the configuration files directly through the OTP tab In the
GUI. The opposite is also true.

| 1% NXP GUI ( DEV_build ) - PF8150 - 3.1.511 - o X
File View Export NXP Help

| PF8150 | stat ADDR: 12C CRC: || Enable WatchDog Refresh | | Period | 256ms  ~

o | configration | Hardware Configuration | Sequencer

SWRegulators  LDO Regulators.

ProgramID | Fie Compare

Import

IOPINS.

OTP_FSOB_SOFTFAULT
OTP_FSOB_HARDFAULT

OTP_FS0B_WDI

OTP_FSOB_WDC

Event does not assert FSOB

Event does not assert FSOB

Event does not assert FSOB

Event does not assert FSOB

COINCELL Control

OTP_FSS_EN

Frequency Spread Spectrum Disabled ~

Save Config | |

Clear Al |

eSS ‘ System Configuration 1/0 Configuration Watchdog monitoring Company Name® Company Nemd
<5 | oraxao OTP_PWRON_MODE | Level Sensitive ~|o || om_wor_mope Hard WD Reset ~|1 Location mpany Locatior
ScRPT | OTP_I2C_CRC_EN OTP_PWRON_DBNC 00 || otP_wormv WD event detected onrisng edge ~ | 1 ContactName™ | [Contact Name
Q OTP_VIN.OWO_EN | VIN_OVLO Enabled OTP_PWRON_RST_EN 0 || OTP_WDISTBY_ACTIVE | Wl eventDissbledinStandby ~ ~ | 0 Caniact E el 3| Contact E 3
Phone Number™ :Phone Numbe,
PROGD | OTP_VIN_OVLO_DBNC | 1005 OTP_TRESET 00 || oTP_wD_EN WD Timer Disabled ~|o
—_ Address=1%  mpany Addres{
Wil | OTP-M.OMO_SOWN |vIN_OWLO Shutdonn Disabied OTP_STANDBYINV. STANDBY Active High ~|o || om_wo_stev_en WD Timer DissbledinStandby ~ ~ | 0 prroy =
INTD || OTP_FAULT_MAX_CNT | Disabled OTP_PG_ACTIVE PGOOD Indicator ~ |1 || orp_wowmoow Glear within 100% of window ~|o Gty (city)
A | ormerFauT | Disasted OTP_PG_CHECK PGOOD monitoring on PWRLP disabled ~ | 0 | | OTP_WD_MAX_BXPIRE |7 v |1 Zp Code™ 7p/ Postal Codd
I s
MIRROR: OTP_XFAILB_EN XFAILB Operation Disabled ~|o OTP_WD_DURATION 1024ms v | 1010 Country™ [Country]
. OTP_EWARN_TIME 0.1ms ~ |00 || otp_wo_max_ent 15 v | un Qe int
SR | 0
;
aws 0
itk 0

OTP_CLK_FREQ 2.5MHz OTP_VCOIN 3.0V ~ 1011 Device Type. PF8150-QM
OTPID A0
OTP_FSYNC_RANGE
Assigned Doc
OTP_SYNCINEN | Disabl
3 - & PartNumber  PC33PF8150A0|
OTP_SYNCOUT_EN | Disabled o ity

Customer Details ‘

Program Details

Program Name* | [Program Name

Application™
Production Date  Production Date

Mtion Descriptior

Other info
RequestType | Sample

TargetMarket | Automotive

OTP_FSS_RANGE

< »

6/30/2025 16:35:10
aaa-063722

MCU: FROM-K82FD State: DISCONNECTED  Protocok: FC Firmware: 016 Device Mode: user-mode Color legend: | High [ | Low( | Test-Mode: Active Hardwire-Mode: = Not Active

Figure 28. OTP tab

If the user has no configuration file, the OTP tab is easily used to do the configuration, it has different blocks
including: Configuration, Hardware configuration, Sequencer, SW regulators and LDO regulators. The
configuration files can be saved in local when finished, and depending on the configuration. The user can export
the TBB, OTP, and HEX files as needed.
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7.4 Controlling the PF8150/PF8250 using GUI

The Access Tab and INT Tab are used to control the PMIC when device works in different modes.

¥ NXP GUI ( DEV._build ) - PFB150 - 3.1.511 - o X
File View Bpot NXP Help DEV_buid
PF8150 | stop |/[usermode ~ ADDR:|0x08  ~ | 12CCRG:( | Enable WatchDog Refresh[ | Period [256ms  ~ M
[ Log Window

Regsterap | @ pMiCConfiy | © Functonalsafety | O LooRegulators | O swRegulators | 1 AMUX

O

s essages (|8
PF8150 [SW_OV_INT:0x1b]R:0x00
O\

PRSI0 S OV MASKDACROTY orses | e e

[ [ [ e [ o | e [

PFE150(LD_UV INT:0cIeJR
REV_ID (0x01) Read | [oxt0 [E4

Functonal | @ OTP_MIRROR | OTP_Msc

PF8150 [LDO_UV_MASK-0c1fJR0:0f
PF8150 [LDO_UV_SENSEXOJR0:00
PF8150 [LDO_OV_INT:021]R:000
PF8150 [LDO_OV_ MASK-02IR00f
PF8150 [LDO_OV_SENSE:03]R:0:00
PF8150 [PWRON_INT:024)R:0xTe

PF8150 [PWRON_SENSE:026]R:0:01 METAL_LAYE METAL_LAYE METAL_LAYE METAL_LAYE
PFE1S0 [PAGE SELECT 0V [ R EE " (el " RREVES RREV RAEVT RREVO]
PF8150 [PASSCODE:0xa0]R:0x01

PF8150 [PAGE_SELECT:0:xf]W:0x02
PF8150 [FSTATUS:Oxa7]R:0400
PF8150 [FCMD:0xa0]W:0xa1
PF8150 [FSTATUS:0xa7)R:0400
PF8150 [WD_CONFIG:0x43]W:0x08
PFR1S0 INT_STATUSI.OMIRO1E
PF150 [INT_MASKI SR04t
PF8150 [INT_SENSE1:0x06]R:0x02
PF8150 [INT_STATUS2:0x07]R:0x00
PF8150 [INT_MASK2:0x08]R:Ouff LDO1 Control

PF8150 (INT_SENSE2091R0:00

PFE150 [SW_MODE INT:0:02IR:0:00 1002 Control PROGIDL{Z) PROG LIS} PROGIL[S) PROG_IL[3 PROG L[S PROG IDLIZ] PROG IDL[1] PROG_IDL(0]
PFE150 [SW_MODE_MASK:00bIR0TF 156 Contrl

PEIS0 [SYS.INT:0R7IR:000

PRB150 [SW_ILIM_INT:0¢12R:0:00 1004 Control
PREISO [SW_ILIM_MASKOI3IR-04TF
PRB15D [SW_ILIM_SENSE14]R.0:00 VSIS Costeal
PFE150 [LDO,_ILIMINT:061SJR:0x00 Page Select
PF8150 [LDO.ILIM_ MASKAIGJR0N

PFE150 (LDO.ILIM_SENSEOKI7IR0:00

PFE150 [SW_OV_INTAEIR000

PFE150 [SW_UV_MASK-OISIR-0TC

PFE150 [SW_UV_SENSEOIaJR:0:00

PRB150 [SW_OV_INT:0x1bJR
PFE150 [SW_OV_MASKOAICIR:0c

PRB15D [SW_OV_SENSEQIdIR:000

PF8150 [LDO_UV.INT:0c1eJR:0:00

PFE150 [LDO_UV_MASK:OIFIR0

PFE150 [LDO_UV SENSEOROIR0:00 | SeectAl | DEVICE_ID (0x00) v @) Read wite || Reset

e

verwon | st | oo [

B e I e e e R

PROGID (03 | Read ox00 L4

iGivimioiaieid;

MCU: FROM-KB2FD State: CONNECTED Protocol: 'C Firmware: 0.16 Device Mode: user-mode Colorlegend: igh [ | Low Test-Mode: Active Hardwire-Mode: | Not Active 6/30/202516:35:10
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Figure 29. Access tab and INT tab

In Access tab, there are 6 sections, which are used to do the controlling of the device, they include:

* Register map

* PMIC configuration
* Functional safety

* LDO regulators

» Switching regulators
* AMUX control

In addition, there is INT Tab, which can be used to read the status of the device.
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7.4.1 Register map

The PF8150/PF8250 registers are organized in register pages or sectors. The GUI organizes the registers in
various types and multiple register groups. See the PF8150_PF8250 data sheet for a more detailed view.

NXP GUI ( DEV_build ) - PF8150 - 31,511 = o X
'nk View Export NXP Help
PF8150 | stop | usermode ~ ADDR: | 0x08 ~ | ncere Enable WatchDog Refresh Period | 256ms  ~
@) | e | Omiceny | O sty | O worepi: | O swmspots | 4w
B rcsens | o mmon o e | REGiSter Map selection

BT STATUS: (0309) ) wite | [on0 (7| | Register Name Address and control

i e R AR = T B N

INT_MASK1 (0x05) Read oFF write 000

SOWN_M

S B N B S I = |

INT_SENSE (0x06) Read o0

o e e | e | [

T_STATUS2 @507) ) wite | [0 7 Register Bits information

I B e = i =

INT_MASK2 (0x08) Read OFF Write 0x00 s
WOIM [ FSINC AT M " THERM_1S5 M ][ THERM_140_ M " THERM_125 M ][ THERM_110 M H THERM_95 M H THERM_ 80 M ]
Register Groups _sense2 (0x09) Resd | lowoo
[ WoLS l[ FSINC_ RT_S " THERM_155._S ][ THERM_1490_S ]I THERM_125.S H THERM_110_S H THERM_ 955 " THERM_ 80_S ]
SW_MODE_INT (0x0A) Read 0x00 Write 0x00
L - NN
SW_MODE_MASK (0x08) Read ox7F write ox00 [
[ [ [ e e | e [ o | e | e ]
[Cesan  srsmsioon o0 res | wee | wem | |Global register Control
MCU: FROM-K82FD State: CONNECTED Protocok: 'C Firmware: 0.16 Device Mode: user-mode (okf;ks«f ”‘77 Low 7\'8‘*7%&: Active MLM NotActive | I 6/30/2025 16:35:10
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Figure 30. Register map

There are 3 register maps in this section.

* Functional register map: Functional register is used to do the PMIC operation in user mode.
* OTP_Mirror register map: OTP_Mirror register map is used to do the controlling in TBB mode.
* OTP control register map: OTP Control register map, the user will not use that.

Note: Click the register map name to select the register map needed.

Each register group contains all registers related to a specific channel or feature. Read/write registers provide
independent lines to read and write the values on the selected registers.

Click Read to read Individual registers and click Write to write on the corresponding register. For each register
bit, the yellow color means the value is 1 and the blue color means value is 0.

Use the global register controls to read, write, or reset multiple registers.

Click Reset to undo the changes on the write line and reset to the previous value. When using the global
register controls, the selected command is performed on all registers with the checkbox selected. Only
functional and OTP mirror registers are intended for user evaluation.

* Functional registers: provide access to the current configuration of the PMIC. Configuration can be changed
and changes are applied once the command is sent.

* OTP mirror registers: provide access to the default configuration to be used at PWRON event. Access to
these registers is only meant for debug or development purposes, therefore, these registers can only be read
or modified when TBBEN is high. The TBBEN can be set as high externally via the J21 header or by the MCU
via the script edit.
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Click R to read Individual registers and click W to write on the corresponding register.
Use the global register controls to read, write, copy, or reset multiple registers.

Click Copy to copy the latest read value onto the write line.

7.4.2 PMIC configuration

The PMIC configuration tab provides access to the global configuration of the PMIC.

% NXP GUI( DEV_buid) - PFB1S0 - 31511
File View Epot N Help
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Vin OVLO Mode: Noshutdown ~ NN
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Figure 31. PMIC configuration

The functions that can be programmed in the PMIC configuration are listed below:

* PWRON: configuration and mode of operation of the PWRON pin

* PGOOD: configuration and control of the PGOOD pin

» STANDBY: configuration of the STANDBY pin

* WDI control: configuration of WDI pin and PMIC reaction when WDI pin toggles

 Coin cell control: configuration of coin cell voltage level and the coin cell charger

* Low power mode: configures the selection of the LP_OFF or QPU_OFF state when device is off

» Clock management: configuration of the clock frequency, spread spectrum, and frequency synchronization
pins

 Fault control: configuration of the fault protection mechanisms

* VIN overvoltage lockout: configuration of the OVLO protection circuit

* Thermal monitor: configuration of the thermal monitor

» Watchdog: configuration and control of the internal Watchdog counter

* MCU watchdog management: provides parameters to allow the MCU to clear the internal PMIC watchdog

« 12C communication: sets the I1°C address and enables the CRC check during I°C communication (available in
OTP only)

* OTP miscellaneous: sets default OTP configuration for various PMIC features
See the PF8150_PF8250 data sheet for a detailed description on the PMIC configuration.
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7.4.3 Functional safety

The functional safety tab provides access to the fault monitoring circuits available on PF8150 and PF8250 as
well as the functional safety features specific to the PF8250 device.

% NXP GUI ( DEV_build) - PF8150 - 31511 - o x|
File View Bxpot NXP Help DEV_buid
PF8150 | stp | |usermode v ADDR:|0x08 v | 12CCRC:[ | Enable WatchDog Refresh [ | Period |256ms  ~ J

o Log Window] . O 12 Regstermap | @ pMICCony | @ Functonalsafety | O LoOReguiators O SWRegulators | it AMUK
| e ~ sk [ ] 2| rncsonsisorey

PPAIS0[PASSCODECOROMD [ votocronioms |
<> PESIS0. Voltage Monitoring

PF8150 [PAGE_SELECT:0:Sf]W:0102 R
PFB150 [FSTATUS:0xa7IR 000 o v TH ovTH Select
PFB150 [FCMD:0x20)W:cal
PF8150 [FSTATUS:0x7JR0x00 swi
PF8150 [WD_CONFIG:OxA3)W:0x08
PFB150 [INT_STATUST:O04|R-0x13 sw2
PFB150 [INT_MASK1:005 R0
PF8150 [INT_SENSE1:0x06]R:0x02 Sw3
PF8150 [INT_STATUS2:007]R:0x00
PFB150 [INT_MASK2:008]R:0f w4
PF8150 [INT_SENSE2:0x09]R:0:00
PF8150 [SW_MODE_INT:0x0a]R:0:00 S
PF8150 [SW_MODE_MASK-0:0bJR-07F
PFB150 [SVS_INT:027]R:0:00
PF8150 [SW_ILIM_INT:0x12]R:0x00
PF8150 [SW_ILIM_MASK-0x13JRO<7F
PFB150 [SW_ILIM_SENSE:Ox14]R:000 1001
PFB150 [LDO_ILINLINT:0c15]R:0x00 |
PF8150 [LDO_ILIM_MASK:0x16]R:0x0f | o2
PF8150 [LDO_ILIM_SENSE:O17JR:0:00
PFB150 [SW_OV_INT:0x1]R:0:00 1003
PF8150 [SW_UV_MASK:0x19]R:0x7f
PF8150 [SW_UV_SENSE:0claR:0x00 1004
PF8150 [SW_OV_INT:0x1b]R:0:00
PF8150 [SW_OV_MASK:0x1¢]R:0x7f UV Debounce 25ps =
PF8150 [SW_OV_SENSE:Ox1d]R:0x00
PF8150 [LDO_UV_INT:Ox1e]R:0x00 ElEra Bis M
PF8150 [LDO_UV_MASK-0x1FJR:0x0f
PF8150 [LDO_UV_SENSE:D0]R:0:00
PF8150 [LDO_OV_INT:0x21 R:0:00 Wite Read

ov.

Read Al Write Al Export |

Read/ Read/
Sense Clear Sense Clear

Soft Fault (D] PUFal
WDI Event
WD Counter Event

[E[E[E]
g
15

Hard Fault

wirite Read write Read

H
CREEEREEEE S

hivimin:i@aiod

5
z

PF8150 [LDO_OV_SENSE:D23JR:0:00
PF8150 [PWRON_INT:0x24]R:0x00
PF8150 [PWRON_MASK:0:25]R:0ff
PF8150 [PWRON_SENSE:DGR0:01
PF8150 [VMONEN1:0x35]R:0x7f
PF8150 [VMONEN2:0361R0x0F
PF8150 [CTRL3OAIIR0:20

MCU: FRDM-KE2FD State: CONNECTED Protocok: 'C Firmware: 0,16 Device Mode: user-mode Color legend: | High | Low( | Test-Mode: not Active Hardwire-Mode: | Not Active 6/30/2025 16:35:10
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Figure 32. Functional safety

Voltage monitoring: the user can perform the following actions using this control.

* Enable or disable the voltage monitor

* Select the OV and UV threshold (in OTP only)
» Select the OV and UV detection debounce

* Monitor/clear the ABIST flags in case of failure

FSOB control: use this control to select the FSOB mode and select/monitor the FSOB reaction on any of the
following faults.

» Soft fault

* WDI event

* WD counter event
* Hard fault

Hard faults: use this control to monitor the source for the hard fault causing a power down event.

* Power up fail
* Watchdog fail
* Regulator fail
* Thermal shutdown

Fail-safe controls: use this control to perform the following actions (available only in PF8250 device).

 Disable the fail-safe state

» Set the maximum number of failures before entering the fail-safe state
* Read the real time fail-safe counter

* Set the fail-safe clear timer
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The LDO tab is used to configure and control the LDO regulators.

Select Value Register Content Select Value Register Content
VoutRunMode | 1.5V - | Ny Vout Standby Mode | 1.5V > | Ny
LDO in Run Mode || NNV LDO in Standby Mode | NNV
Select Value Register Content Select Value Register Content
VSelect Enable NN Regulator After Fault | Previous configurat | NN
LDO2 HW Enable | NNV —_—
LDO on ILIM Fault | Remains in current: ¥ | NNV
LDO2 Mode ——————————————
PG Enable NV LDO on OV Fault | Remains in current: ¥ | NNV
LDO on UV Fault | Remains in current: ¥ | NNV
WD Bypass Enable NNV
ILIM Event Bypass Enable | NNV
OV EventBypass Enable | NNV
UV Event Bypass Enable NNV
wite || Read |

Figure 33. LDO control

aaa-063727

Each LDO can change the following features:

* The output voltage in Run and Standby state
* LDO status in Run and Standby state

* LDO operating mode (OTP only)

 Set the reaction of the LDO output on an OV, UV, or ILIM event

* Bypass OV, UV, or ILIM events

» Bypass reaction during a soft watchdog event
* Enable the LDO to assert he PGOOD pin on an OV or UV fault
» Enable or disable the voltage monitor

In addition, the LDO2 can set the output to be enabled and modified via the LDO2EN and the VSELECT pin.

VSNVS can be disabled or changed to a different voltage during the system-on states.

VoutRun Mode |OFF  ~ |

Select Value Register Content
OFF

|  write || Read |

Figure 34. VSNVS control

aaa-061585
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7.4.5 Switching regulators

The SW regulator tab provides access to all features for each of the switching regulators.

SW1 to SW6 are valley current mode controlled buck regulators configurable as single, dual, triple, and quad
phase regulators as described in the PF8150_PF8250 data sheet.

All regulators capable of multiphase operation share the same feature set as shown in Figure 35.

i e

Select Value Register Content Select Value Register Content
VoutRunMode | 0.40000V ~ | Ny Vout Standby Mode | 0.40000V v NN
SW in Normal Mode \VOFF v [Ny SW in Standby Mode | OFF v [Ny
Select Value Register Content Select Value Register Content ‘

Phase |a5° v | Ny Regulator after Fault | Disabled > | Ny
Current Limit per Reg. | 2.1A > [Ny SW on ILIM Fault | SW1 disabled v [NV
DVS Ramp Speed 6.25mV/us v | Ny SW on OV Fault | sw1 disabled v | NV
Inductor Selection SW on LV Fault | sw1 disabled v [Ny
Multi-phase Operation WD Bypass Enable NNV
PaE NV ILIM Event Bypass Enable NNV

OV Event Bypass Enable NNV

UV Event Bypass Enable NN

writt ||  Read

aaa-061586

Figure 35. Type 1 buck regulators

SW?7 is a peak current mode controlled buck regulator operating in single phase only, which provides higher
output voltage settings typically used for 3.3 V I/O supply.
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Select Value Register Content Select Value Register Content
VoutRunMode | 1.00 ~ [Ny SW in Standby Mode | OFF > [Ny
SW in Normal Mode | OFF v NN
Select Value Register Content Select Value Register Content

Phase | 452 > |y Regulator after Fault | Disabled v [y
Current Limit per Reg. | 2.1A v [Ny SW on ILIM Fault | Disabled v [Ny
Inductor Selection SW on OV Fault | Disabled v [Ny
PG Enable NN SW on UV Fault | Disabled > |y

WD Bypass Enable NNV

ILIM Event Bypass Enable NN

OV Event Bypass Enable NN

UV Event Bypass Enable NNV

| write || Read |
aaa-061587

Figure 36. Type 2 buck regulator

SW regulators can modify the following properties:

* Mode of operation in Run state

UM12404

Mode of operation in Standby state
Output voltage in Run state

Output voltage in Standby state

The phase of its switching frequency
Current limit

DVS ramp rate

SW6 can additionally be set in VTT mode to follow the voltage on SW5
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7.4.6 AMUX control

The AMUX control tab provides the ability to automate the AMUX channel selection to display the reading of the
selected channels through a polling cycle.

Click read to show the information of the device, which can be monitored by AMUX, in the summary section.

| AMUX |
Value Unit
VIN 4866 V
VSNVS 1.032 Vv
LICELL 0.000 Vv
SW1_FB 0.997 V
SW2_FB 0.998 Vv
SW3_FB 0.000 V
SW4_FB 1.089 Vv
SW5_FB 1349V
SW6_FB 0.674 V
SW7_FB 3.300 V
LDO1 1792 Vv
LDO2 3.292 V
LDO3 1.800 V
LDO4 1798 Vv
TEMP_IC 29.56  °C
TEMP_SW1 30.22 °C
TEMP_SW?2 28.02 °C
TEMP_SW3 30,00 °C
TEMP_SW4 29.78 °C
TEMP_SW5 29.12  °C
TEMP_SW6 29.56  °C
TEMP_SW7 28.90 °C
TEMP_LDO1_2 29.3¢ °C
TEMP_LDO3_4 28.90 °C

\ Read |
aaa-063728
Figure 37. Example of AMUX summary section
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There are two measurement areas for polling cycle, one for voltage measurement and another for temperature
measurement. The GUI automatically displays the calculated value to show the real value after applying
conversion and scaling factors to eliminate the need for manual calculation using the raw voltage at the AMUX

pin.

TEMP... v || || =] Clearall

®

Poll

®

Y min: Y max: V| Autoscale Y | X min: X max:

®

O TEMP_IC
O TEMP_SW7

Temperature [°C]

V| Autoscale X @

Figure 38. AMUX control

aaa-061589
@ VIN 4 = || Clear all Poll |Ymm: Y max: V| Autoscale Y | X min: X max: v Autoscalexl@

=

® z
F

&

OSWIFB £
o

VIN =

000
0 1 5 5 8 9 0 1 12 13 1 15 16 1 181 0 21 22 24 25 26
Time [s]
aaa-061590

1. AMUX channel selection:

* Use the drop-down list to select the channel to be added to the AMUX polling cycle.

* Use + and - to add or remove signal from the polling list.

¢ Use Clear All to remove all signals from the polling list.
2. Start polling:

» Use Poll to start the polling cycle to read the AMUX channels selected in the polling list.
3. Display scaling:

¢ Use the scaling controls to change the display scale for the AMUX measurements.
4. Polling list:

* The selected channels added to this list will be added to the polling cycle in order to provide real time data

for all the channels in the list.

UM12404 All information provided in this document is subject to legal disclaimers.

© 2025 NXP B.V. All rights reserved.

User manual Rev. 1.0 — 19 November 2025

Document feedback
42/ 56




NXP Semiconductors UM12404

KITPF8150FRDMEVM/KITPF8250FRDMEVM evaluation board

7.4.7 Interrupt tab

The interrupt tab provides access to all the interrupts, mask, and status registers in the PF8150/PF8250.

One system interrupt register is provided to work as first level detection of a physical interrupt. The system
interrupt flags are asserted only when one or more unmasked interrupts are detected in any of the second level

interrupts registers and driving the INTB pin low. Interrupt events that are masked are not notified in the system
interrupt register.

- ssw
Clear Si':taurs
afl}

STATUS1 0
STATUS2 (]
MODE 0
ILIM |:|
wv O
ov @
PWRON ()
EWARN )
Write Read Poll

aaa-061591

Figure 39. System interrupts

At a second level, the specific interrupt flags are organized in ten registers; allowing the system to identify the
source of an interrupt in a maximum of three I°C transactions.

Each interrupt event provides 3 bits to allow a flexible interrupt management scheme:

« Status bits: a red box indicates that an event on the corresponding function has occurred. Setting the clear
box and writing to the registers will write a 1 to the corresponding latch, causing the interrupt latch to be
cleared.

* Mask bits: checking the mask bit prevents the INTB pin to be asserted when the respective event is present.

» Sense bits: when the sense bit is green, the corresponding sense signal is low. When it is red, the
corresponding sense signal is high.

Four global interrupt registers are provided to notify global system events such as thermal interrupts, 1/0 events,
global fault events, switching regulator mode transitions, etc.
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General status

Clear gratus Mask ginus Shatus Clear  gofie Mask gyatue Status
all, all,

VIN OVLO [ W Masked @ THERM_80 () W Masked O
FSOB (] v Masked @ THERM_95 (] v Masked O
XINTB () W Masked () || mermM_110 () v/ Masked O
pwron vl [ V] Masked THERM_125 () v Masked O
pree vl [ V] Masked THERM_140 (] v Masked O
CRC [ W Masked THERM_155 () v/ Masked O
FREQ_RDY [ W Masked FSYNC_FLT ()] v Masked O
SDWN () W Masked w1 (] ¥ Masked O

Write Read Poll Write Read Poll |

Thermal status

SW1_MODE
SW2_MODE
SW3_MODE
SW4_MODE
SWS5_MODE
SW6_MODE
SW7_MODE

Write

Clear
Status

CNRC NN RN

Read

Mask

< < < < <« <« <«

Figure 40. Global interrupts

Mask Clear Clear Mask Mask Sense
Status Status Status Status
al,
e PWRON_PUSH D v Masked O
PWRON_REL V| Masked
e : O
PWRON_1S () W Masked
Masked
PWRON_2S (] V| Masked
Masked
PWRON_35 () W Masked
Masked
PWRON_45 () W Masked
Masked
PWRON_8S (] V| Mosked
Ma
sked BG_MON () W Mosked O
Pol | Write Read Poll

aaa-061592

Three interrupt registers are provided to notify specific OV, UV, and ILIM faults in the switching regulators.

SWov

SW I limit

Figure 41. Switching regulator interrupts

Cear  gnmve Mosk gy Status Clear  giotue Mask  ganue Status Clear iy, Mask grans Status
aly aly al,
swi_wv () v Masked @ ||swiov (] v Masked O |[[swinm [ Vv Mesked @
sw2_wv () v Masked @ ||swaov (] v Masked O |[[sw2nm [ v Masked @
sw3_v () v Masked @ ||swsov (] v Masked @ || swsnm () ¥ Masked @
SW4_uv @ v Masked ()] SW4_OV O v Masked O SW4_ILIM 0 v Masked @
SW5_UV @ v Masked @ SW5_ov @ v Masked ) SW5_ILIM () v Masked @
SW6_UV [ ¥ Masked ()] SW6_ov @ v Masked O || swe_nm () ¥V Mosked )
Sw7_uv () ¥ Masked @ sw7_ov @ v Masked @ || swrnm () V| Masked )
write Read Pol write Read Pol Write Read Pol
2aa-061593

Three interrupt registers are provided to notify specific OV, UV, and ILIM faults in the LDO regulators.
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Clear  gimue Mask  gyanu Status Clear  giat, Mask  gran Status Clear  Giatl, Mask  granc Status
afy ally ally
LDO1_ILIM ) v Masked (@ ||woruv (] v Masked ()] LDO1_OV (] ¥ Mosked O
LDO2_1LIM () v Masked @ ||wozuv (] ¥ Masked ® LDO2_OV (] ¥ Masked O
LDO3_1LIM (] vV Masked ) |[wosw () Vv Masked () ||wosov (] vV Masked O
LDO4_ILIM (] vV Masked ) ||wosuv [ V¥ Mesked @ |[|wosov [ V¥ Mesked )]
Write Read Poll Write Read Poll Write Read Poll
aaa-061594
Figure 42. LDO regulator interrupts

See the PF8150_PF8250 data sheet for more details on the specific conditions that may cause any of the
interrupt events.
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7.5 Working with the Script tab

The script editor is a tool that enables sequential execution of commands, which can access registers, digital
and analog pins of a device. The graphical interface facilitates creation and working with commands.

7.5.1 Script editor environment

The graphical interface resides in the Script editor tab, see Figure 43. It consists of three main parts: command
generation, script area, and script log.

The command generation pane assists the user in the creation of script commands. The script area contains

a list of commands to be executed, one command per line. The user can write commands manually or use the
command generation pane. Format of commands is described in Section 7.5.2. Lastly, the script log shows the
results of the script processing. A line in this pane corresponds to the same line in the script control panel.

¥ NXP GUI ( DEV_build ) - PF8150 - 3.1.511 - O X
| File View Bport NXP Help DEV_buid
PF8150 | stp | usermode ~ ADDR:|0x08 ¥ | 12CCRC:[ | Enable WatchDog Refresh | | Period | 256ms  ~ M

@ Device: [PFa150 :Saipkcommndszde Script Results Window
| s Alas  |PF8150 -
‘ <>
> Digital Pins
SCRPT
Q b Analog Pins
progy | Regiters
m b Mode
INT b Control
A > Generator
MIRROR
POWER
ot
1OPINS.
IR A G Q\’
RUN LOO? SAVE OPEN QEAR HELP SAVE OFEN CLEAR
| MCU: FRDM-KB2FD State: CONNECTED Protocok: I'C Firmware: 0.16 Device Mode: user-mode Color legend:  High j;i Low( | Test-Mode: not Active Hardwire-Mode:  Not Active 6/30/2025 16:35:10
aaa-063729
Figure 43. Script editor environment
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The following steps describe how to create and execute a simple script:

1. The GUI must be connected to the device.
2. The GUI loads the appropriate values to generate the script commands (that is, register names, pin names).
3. Create commands to be executed. The user can write the command manually or utilize the command
generation pane which offers valid options.
* To automatically generate a command, select the command attributes and the tool inserts a new line into
the script control pane. The write register command requires the register value in hexadecimal value (0x
prefix, for example, 0x12).

¢ 1/O control commands can be used to set pin high or low to generate specific events.

4. Click Run to execute commands. To process the script in a loop, set Run in loop option in the script control
pane and then run the script. In this case, the script is processed until the user clicks Stop.

5. The script log provides a summary of all the command executed in the script. Note that results are cleared
when another processing begins.

The user can save or load scripts in .txt format. The execution result can also be saved or loaded from a file.

The Export button can be used to export all the SET commands in a simple hex format:

<register address>, <register value to be written>,

Use the script generation option to create the following commands:

* Read the status of a digital pin

 Set a digital pin high or low

Select the analog channel to read at the AMUX

* Write a register

* Read a register

* Change the operating mode

* Generate a TBB or OTP script with the data configured in the device control tabs

7.5.2 Definition of commands

This section describes commands supported by the script editor and their format. All commands are listed in
Table 8.

Table 8. Script editor commands

Command name Description

SET_REG Sets value of a selected register

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.

PAUSE Shows a dialog with a user defined message. The script execution is paused until the user
confirms the dialog.

SET_MODE Sets the mode of operation
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General format of script editor command is as follows:

<command name>:<list of parameters separated by a colon>

Table 9 shows parameters of script editor commands. All parameters are mandatory.

Table 9. Parameters of script editor commands

Command name 1. item 2. item 3. item 4. item
SET_REG Device Reg. set Reg. name Reg. value
GET_REG Device Reg. set Reg. name -
SET_DPIN Device Pin name Pin value -
GET_DPIN Device Pin name - -
GET_APIN Device Pin name - -
SET_MODE Device Mode of operation - -

PAUSE Message - - -

Table 10. Items definitions

Device Device name/command ID
Reg. set Register set name. Register set enables association of registers having similar function.
Reg. name Register name as defined in a data sheet

Reg. address

Register address in the decimal or hexadecimal (with Ox prefix) format

Reg. value Register value in the decimal or hexadecimal (with Ox prefix) format
Pin name Name of a digital or analog pin as defined in a device data sheet
Pin value Value of digital pin. Allowed strings are low and high.

Mode of operation

TBB mode, Normal mode, User mode

Message A message to be displayed in a dialog. It cannot contain the colon character, which is used as a
delimiter of parameters.
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8 References

[11 KITPF8150FRDMEVM/KITPF8250FRDMEVM — detailed information on this board, including documentation,
downloads, and software and tools https://www.nxp.com/KITPF8X50FRDMEVM

[2] PF8150/PF8250 — product information on multi-channel power management integrated circuit https://www.nxp.com/
products/PF81-PF82
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9 Note about the source code in this document

Example code shown in this document has the following copyright and BSD-3-Clause license:

Copyright 2025 NXP Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

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

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials must be provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse
orpromote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS I1S" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN

ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE AN14602
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Legal information

Definitions

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

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
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responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.
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accordance with the Terms and conditions of commercial sale of NXP
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Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default
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Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com/profile/terms, unless otherwise
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agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
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Suitability for use in automotive applications — This NXP product has
been qualified for use in automotive applications. If this product is used
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services (a) used in safety critical applications or (b) in which failure could
lead to death, personal injury, or severe physical or environmental damage
(such products and services hereinafter referred to as “Critical Applications”),
then customer makes the ultimate design decisions regarding its products
and is solely responsible for compliance with all legal, regulatory, safety,
and security related requirements concerning its products, regardless of
any information or support that may be provided by NXP. As such, customer
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NXP and its suppliers shall not be liable for any such use by customer.
Accordingly, customer will indemnify and hold NXP harmless from any
claims, liabilities, damages and associated costs and expenses (including
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authorization from competent authorities.
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or production. If you choose to use these evaluation products, you do
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(and all of its affiliates) for any claims or damages resulting from your use.
NXP, its affiliates and their suppliers expressly disclaim all warranties,
whether express, implied or statutory, including but not limited to the

implied warranties of non-infringement, merchantability and fitness for a
particular purpose. The entire risk as to the quality, or arising out of the use
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provided as a courtesy. Definitive information is contained in the applicable
document in PDF format. If there is a discrepancy between the HTML
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Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

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

and products. Customer’s responsibility also extends to other open and/or
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applications. NXP accepts no liability for any vulnerability. Customer should
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concerning its products, regardless of any information or support that may be
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