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1 Introduction

This document is the user guide for the PMIC-OTP programming kit. The kit itself is intended to program NXP
SBC or PMIC devices for samples of customer prototype build. To support multiple selection of SBC and PMIC
devices. The kit consists of a mother board and set of daughter boards.

Table 1 shows the current daughter and mother board combo supported.

Table 1. Device support

PMIC device PMIC-OTP-DB Device Link

PF81/PF82 PF8200-OTP-DB http://www.nxp.com/PF8100-PF8200
VR5510 VR5510-OTP-DB https://www.nxp.com/products/VR5510
FS2400 FS24-OTP-DB https://www.nxp.com/products/FS24
FS2300/FS2320 FS23-OTP-DB https://www.nxp.com/products/FS23
FS26 FS26-OTP-DB https://www.nxp.com/products/FS26
FS5600 FS5600-OTP-DB https://www.nxp.com/products/FS5600
FS84 FS85-OTP-DB https://www.nxp.com/products/FS84
FS85 FS85-OTP-DB https://www.nxp.com/products/FS85
PF5020 PF5020-OTP-DB https://www.nxp.com/products/PF5020
PF5024 PF5020-OTP-DB https://www.nxp.com/products/PF5024
PF5023 PF5020-OTP-DB https://www.nxp.com/products/PF5023

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 1/0O 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 /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

The scope of this document is to provide the user with how to program a PMIC product using the programming
kit. How it works in tangent with the existing NXP GUI using the IHEX file.

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

The information page for the PMIC-OTP programming board is at https://www.nxp.com/PMIC-OTP-MB. The
information page provides overview information, documentation, software and tools, parametric, ordering
information, and a Getting Started tab. The Getting Started tab provides quick-reference information applicable
to using the PMIC-OTP programming board, including the downloadable assets referenced in this document.
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3 Getting ready

Working with the programming kit requires:

 APMIC-OTP-MB

« A PMIC-DB

* A USB-Type A to USB-Type C cable

* A Windows PC workstation with installed software

3.1 Kit contents

CAUTION

This device is sensitive to ElectroStatic Discharge (ESD). Therefore care should be taken during
transport and handling. You must use a ground strap or touch the PC case or other grounded source
before unpacking or handling the hardware.

* Mother board: preprogrammed PMIC-OTP-MB in an anti-static bag and a USB-STD A to USB-Type C cable
* Daughter board: socket board in an anti-static bag
3.2 Minimum system requirements

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

e USB 2.0 or above

3.3 Software

Installing software is necessary to work with this evaluation board. All listed software is available on the
evaluation board's information page at https://www.nxp.com/PMIC-OTP-MB.

In addition, the mother board is created in reference to the KL25Z freedom board with the OpenSDA
connection. Visit www.pemicro.com/opensda for the OpenSDA driver.

Download and extract the GUI. The GUI can be directly opened with the .exe file.

User might also download the universal GUI for NXP’s Automotive PMIC products when generating the related
IHEX file. Download the GUI here: NXP_GUI for Automotive PMIC Families

UM12379 All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
User manual Rev. 1.0 — 8 January 2026 Document feedback
4/20



https://www.nxp.com/PMIC-OTP-MB
http://www.pemicro.com/opensda
https://www.nxp.com/design/design-center/software/analog-expert-software-and-tools/nxp-gui-for-automotive-pmic-families:PMIC-GUI-SW
https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_UM12379

NXP Semiconductors U M 1 2379

SBC and PMIC product OTP programming board user manual

4 Getting to know the hardware

The OTP programming boards provide an easy-to-use platform for programming SBC and PMIC products. The
boards support all voltages and signals needed for OTP programming.

4.1 Kit overview

The PMIC-OTP programming kit features a mother board with on board power supply and communication ports.
It allows the customer to program a variety of SBC and PMIC devices by connecting it with different socket
daughter boards.

4.2 Board features

OTP programming mother board

* 5.0 V operating input voltage range (from USB connector)

* Integrated power system to supply both VDDOTP and Vin for SBC products
« USB to I°C or SPI communication via the KL25 MCU

* Inline programming interface connector

OTP programming daughter board

* Options for purchasing different socket daughter boards
» LED for showing device power on and being programmed

4.3 Block diagram

r-r—-——="—""—-—""-—"=—-"=—-—-"=—-—-"=—-"=—-—-"=—-=-=- a
' l33v
I USB port 3.3VLDO t
: ] [ [5v lsv
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| | I—»
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12 V boost d
| | —>]
| |
I lsv PMIC-DB
I 8V buck ]
| MCuU |

KL25
| |
I SPl and I2C
| [
| |
| PMIC-OTP-MB |
| |
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Figure 1. Block diagram
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4.4 Kit featured components

Figure 2 identifies important components on the mother board.

-y m—— -
b T ]
S 3

3 aaa-062018

1. KL25 MCU and OpenSDA circuit with Type-C port
2. On board power system
3. Daughter board connector

Figure 2. PMIC-OTP-MB featured components location

4.5 Schematic, board layout and bill of materials

The schematic, board layout, and bill of materials for are available at https://www.nxp.com/PMIC-OTP-MB
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5 Installing and configuring software tools

5.1 Downloading the GUI

Follow the steps to download the GUI:

1. Sign in the NXP website and Download the Zip file at https://www.nxp.com/PMIC-OTP-MB/Software. The
Zip file is downloaded to the location selected.

2. Unzip the file to find the OTP_Programmer.exe
3. Double-click the OTP_Programmer.exe to open the GUI
4. Select the device you wish to program and connect

Figure 3. OTP_Programmer.exe

@ icons

BB otp_devices

L OTP_Programmer.exe

aaa-062019

Note: If the connect button does not work, check if you have the required driver installed.
5. Click the Load button to load the IHEX file

[ — ]

Il nxp — m] X
SBC and PMIC OTP PROGRAMMER

|FSS6 ’ connected

FS5600_test_|HEX txt Load

Program I Validate I

device conneted
\IHEX file found

UNKNOW  dear | save |

aaa-062020

[

Figure 4. SBC and PMIC OTP programmer
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6 Configuring the hardware and software

USB connection
PMIC-DB

PMIC-OTP-MB

aaa-062021

Figure 5. Hardware configuration

Figure 5 presents a typical hardware configuration incorporating the development board, power supply, and
Windows PC workstation.

Follow the steps to configure the hardware and workstation as illustrated in Figure 5:

1. Plug the PMIC-DB on top of the PMIC-OTP-MB. Make sure no connect is left open.

2. Connect the USB cable from the PC to the USB port on the mother board. Make sure to use at least a USB
2.0 on the PC port side.
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7 Getting OTP configuration IHEX file

The following is an example of how to get the OTP IHEX file for programming.

7.1 Downloading the IHEX file directly

Before configuring a new OTP, go to the NXP web site to check the comparison table and search for the
standard OTP parts of the device.

For example, in the PF8100 product webpage, various OTP config can be downloaded directly. User can
download and load the IHEX file to PMIC-OTP programmer for programming.

Part Number Description OTPID* Safety Grade Package
MC33PF8100CC iLMX8QXP CC report, programming and configuration files QM HVQFN56
MC33PF8100CF iMX8QXP CF report, programming and configuration files QM HVQFN56
MC33PF8I00CH iMX8QM CH report, programming and configuration files QM HVQFN56
MC33PF8100EA LS1046A EA report, programming and configuration files QM HVQFN56
MC33PF8100EP iMX8QM EP report, programming and configuration files QM HVQFN56
MC33PF8I00EQ i.MX8QM EQ report, programming and configuration files QM HVQFN56
MC33PF8I00ER iMX8QM ER report, programming and configuration files QM HVQFN5S6
MC33PF8100F3 i.MX8QXP F3 report, programming and configuration files QM HVQFN56
MC33PF8100FJ LAI575 FJ report, programming and configuration files QM HVQFN56
aaa-062022
Figure 6. Comparison table

7.2 Generating IHEX file via NXP GUI

7.2.1 Downloading the GUI

Follow the steps to download the GUI:

1. Sign in the NXP web site and open NXP GUI for Automotive PMIC Families

2. Download the Zip files

3. Read the GUI license agreement, if everything is okay, accept that. The download starts to the location
selected.

4. Unzip the file and open to find the GUI folders as below:

Downloads
Quick reference to our software types.
7 Filter by keywor:
® () Y Filter by keyword
1download
FILTER BY
Embedded Software APPLICATION EXAMPLE SOFTWARE
NXP GUI for Automotive PMIC Families (owmoro )
O Application Example ZP Rev10.0 May 30,2024 340566KB NXP_GUI_PR
Software 8 s
Sign in required
aaa-062023
Figure 7. Downloads
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5. Open the NXP_GUI_Setup folder and click the NXP_GUI-10.0.0-Setup.exe file to install the GUI in the PC

» 34GUI > NXPGUI_PR_10.0.0 > 1-NXP_GUI_Setup

~

Name Status Date modified
[] changelog.txt ©]
[5] Licensext ©)
(@ NXP_GUI-10.0.0-Setup.exe ©]
[7] Readme.txt @

Figure 8. NXP_GUI_Setup folder

Type

Text Document
Text Document
Application

Text Document

Size

195,30

1KB
3K8B
1KB
1KB

aaa-062024

6. When the installing is finished, open the GUI to find the GUI interface which integrates nearly all the NXP

Auto PMICs products.

7. Select the product name needed to program. For example, PF8100:

138 NXP GUI ( PR) Kit Selection - 10.0.0 X
Select the kit,on board device(s), target MCU and USB interface
Kit and Devices
~ KITFS5600 =
FS5600 8.1.0 2023/7/31
~ KITFS8600
FS8600 9.0.0 2023/11/28
~ KITPF5200
PF5200 8.1.0 2023/7/31
~ KITPF8x
| pre100 8.1.0 2023/7/31 |
PF8101 8.1.0 2023/7/31
PF8121 8.1.0 2023/7/31
PF8200 8.1.0 2023/7/31
PF8201 8.1.0 2023/7/31
v KITPES200 -
A kit for NXP PMIC evaluation
Advanced Settings
Feature Set [SPI ]
Target MCU [532!(144 ]
USB Interface [UART ]
Use this configuration and Donot ask again!
OK Cancel
aaa-062025
Figure 9. NXP GUI interface example
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If there is no existing version to support the project, use the GUI to set the OTP and generate the OTP
programming files. For example, PF8200:

Follow the steps to generate the OTP file.

1. Switch to OTP Tab on the GUI to find there are different content pages about the OTP configuration
2. Finish all the configurations the project needs
3. Save the configuration and export the IHEX.txt

Note: The OTP programmer only takes the IHEX file.

% NXP GUI (PR) - PF200 - 10.0.0

File v.ewav Help
PF8200 ADOR

COINCELL Control
‘cm,vcam 3ov v o1
L

o | Confgraton | HuwdwareConfiguraton  Sequencer | SWReguators

12C CRC Secure Write:

Enable WatchDog Refresh | Period

LDORegUstors  ProgramID | Fie Compare

Figure 10. OTP programmer

MCU: FROM-KL25Z State: DISCOMMCTED  Protocok 'C Firmware: Device Mode: user-mode Color legend: | Hoh [ ) Low

4
&5 | orixso 008 v 000 || OTPPWRONMODE | Level Senstve ~ |0 || omp_woimoce Hord WD Reset > |1
sown | OTPIX_RCEN Disabled -0 OTP_PWRON_DENC 0 || ot_wor_pw WD event detected onrsngedge ~ | 1

Q OTP_J2C_SEQLRE EN | Seae Write Dsabled v|0 OTP_PWRON_RST_EN 0 OTP_WDI_STEY_ACTIVE | /DI event Disabled in Stancby 0
PROG) | OTP_VIN.OWOEN | VIN OW.O Ensbled v |1 OTP_TRESET o || om_wo_en WD Timer Dissbled 0
§ilf | or-wovorec |was >0 OTP_STANDBYINV STANDSY Active Hgh ~|o || omwosTeren WO Timer Disabled in Standdy )
INID | OTP_VIN OWO_SOWN | VIN_OV.O Shutdown Disabied ~ | 0 OTP_PG_ACTIVE PGOQD Indcator ~ |1 || or_wownoow Clear within 100% of window )
[R)) | o FALTMAX O | Daabied ~ | 0000 || OTP_PG_O€QX PGOOD moniterng on PWRUP dssbled ~ |0 || OTP_WO_MAX BPIRE | 7 m
GEOR | OTP_TIMER FALT | DISARED ~ | 11t || ot FARS BN XFAILS Operation Disabled ~|o || oo oRATION | 1024ms 1010
. OTP_FS_BIPASS FaiSafe Dsbled ~ |1 OTP_EWARN_TIME 0.1m5 ~ |00 || OTP_wo_Max_onT 15 un
FOWER | oTP_Fs_MAx_ONT 15 ~ | 1111 || OTP_FSOB_SOFTFALLT | Event does not assert FSOB ~|o
m OPFS.OCTMR | 60mn v | 111 || OTP_FSOB_HARDFAULT | Event does not assert FSOB ~|o
| OTP_Fs08_WO! Event does not assert FSOB -0
it OTP_FS08_WOC Event does not assert FSOB -0
. OTP_FSOBASS EN | Actve Safe State Dsabled ~|o

Import SoveConfig || Cear Al
Clock management

OTP_QX_FREQ 25Mu v | 0000 ‘

OTP_FSTNG_RANGE )

OTP_SYNCIN_EN Disabled v|0

OTP_STNCOUT_BN | Disabled -0

OTP_Fss BN Frequency Spread Spectrum Disabled ~ | 0

OTP_FS5_RANGE 1
aaa-062026
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8 Programming the device with the IHEX file

The following is an example of how to get the OTP IHEX file for programming.

8.1 Programming IHEX file to the device

Follow the steps to program the device with the IHEX file:

1. Make sure the daughter board is connected with the mother board.
Note: The software itself is unable to identify if the correct daughter board is connected. Double-check

before proceeding.
2. Load the configuration in IHEX format.

3. Click the Program button to program the device with the IHEX configuration. The result is displayed as
PASS or FAIL and the program shuts down its power supply for safe removal of the programmed IC.
After programming the device, the software validates the device by resetting the power and checking the

programmed bits.

| e - O
SBC and PMIC OTP PROGRAMMER
FS56 connected |
FS5600_test_IHEX.txt Load
Program Validate I
Correct, address 0x41 1s 0x3100
0x24 is written to register 0x40
Cotrect, address 0x41 is 0x1b00
0x25 is written to register 0x40
Correct, address 0x41 is 0x0000
0x26 is written to register 0x40 |
Correct, address 0x41 is 0x0800
B - | - |

=

Figure 11. PASS programming example

aaa-062027

Note: User can only validate the device by clicking the Validate button to verify an unknown device

program by comparing it with an IHEX file.

4. After the programming is complete, click the clear button to clear the log window and the save button to log

into a txt format for debugging.
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The following are examples of FAIL programming results:

* If the device is already programmed, a warning pops up specifying the device is already programmed.
The program shuts down and user can safely remove the part.

|| DG - a X%
SB A DMIA ATD DDAADAMMED
Il warning X

FS56
FS560) i y

Device main otp unprogrammable.

Check if device main otp already programmed,

Or check device is properly placed
addred
addreg
addred
Ma"n Can Y T
check if device main otp sectoris progra
mmable:
address 0x46 is 0x0000
check failed

v
| - |
|
aaa-062028
Figure 12. Unprogrammable example

* If the device is faulty during the OTP programming procedure and defective, dispose the part.
The program shuts down and user can safely remove the part.

‘ Il e

FS56

SBC and PMIC OTP PROGRAMMER

FS5600_MAQ_IHEX Rev_A.txt

e O

Load
1 ]

Progra
0x116 s writte
waited for 200
address 0x45 i
address 0x46 i
|Main OTP bug

main_otp_sta
address 0x46 i

1] warning X

Device defective during otp programing,
should be disposed and not attempt for reuse

check failed

Figure 13. Faulty programming example

| - |

I

v

aaa-062029
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* If during the programming validation phase, the device recorded an Error and programming failed. First,
double-check if the part is placed properly in the socket and if it is, dispose the device.
The program shuts down and user can safely remove the part.

G - O X

SBC and PMIC OTP PROGRAMMER
FS56 connected

FS5600_BAY_IHEX Rew_A.txt Load |

Program | Validate I

0x2d is written to register 0x40 A
Correct, address 0x41 is 0x0000

0x2e is written to register Ox40
Correct, address Ox41 is 0x0000

0x2f 15 written to register 0x40
Error, address Ox41 is 0x0000

0x30 is written to register Ox40

. ~ AnaAs V
clear | save I
aaa-062030
Figure 14. Error programming example
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9 References

1. PMIC-OTP-MB - detailed information on this board, including documentation, downloads, and software and
tools https://www.nxp.com/PMIC-OTP-MB
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