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Acronyms and abbreviations

In this document, several technical terms are abbreviated for ease of reference. Below is a list of key
acronyms and abbreviations used throughout the document.

ADC Analog-to-Digital Converter (a device that converts analog signals, such as voltage, into a digital
format that can be processed by a microcontroller or other digital systems)

GUI Graphical User Interface (a visual system that allows users to interact with graphical elements like
icons, buttons, and menus, making the interaction more intuitive and user-friendly)

I12C Inter-Integrated Circuit (a communication protocol used for short-distance data exchange between
components on a circuit board)

JTAG Joint Test Action Group (a standard for testing and debugging integrated circuits and printed circuit
boards using a serial communication interface)

LED Light Emitting Diode (a semiconductor device that emits light when an electric current passes through
it)
MCU Microcontroller Unit (a compact integrated circuit designed to govern a specific operation in an

embedded system, often containing a processor, memory, and input/output peripherals on a single
chip)

PMOD Peripheral Module (a standardized connector used to add functionality to microcontroller de-
velopment boards, typically for connecting peripherals like sensors, displays, or communication
modules)

POR Power-On Reset (a circuit that initializes a system by resetting it when the power is first applied,
ensuring that the device starts in a known state)

SPI Serial Peripheral Interface (a communication protocol used to transfer data between microcontrollers
and peripheral devices over short distances)

SRAM Static Random-Access Memory (a type of memory that retains data as long as power is supplied,
used in computers and other devices for fast access to data)

UART Universal Asynchronous Receiver-Transmitter (a communication protocol used for serial data trans-
mission between a microcontroller and other devices, such as sensors or a terminal application)
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1 Introduction

The nPZero G1S Development Kit (DevKit) includes hardware and firmware source code facilitating effi-
cient prototyping and development of applications based on the nPZero power-saving IC. This kit combines
ultra-low power consumption with autonomous operation, making it perfect for devices where energy
efficiency is critical.

The kit can autonomously power up sensor peripherals, read data and wake up the system as needed. It
manages the system without an active MCU host by taking over the controller role, powering down the
host and autonomously handling power-up, configuration and reading of peripheral data from up to 4
sensors. When required, it will power up the host and return control based on user-defined rules.

This allows the host to remain off for longer periods while the system continues to detect and respond to
events, conserving energy. It significantly reduces power consumption both in active and sleep modes
when managing peripherals.

Key features of the nPZero G1S Development Kit:
« Compatible with one 12C host MCU;
« Supports up to four peripheral sensors;
* 12C and SPI supported for peripheral communication;
 Flexible I/O pins can be used as interrupt inputs or trigger outputs;
« Autonomous sensor polling with threshold-based triggers;
« Ultra-low power operation;
 Crystal oscillator with programmable clock output;
« ADC with two channels: one internally connected to VBAT, and one external input on pin ADC_IN;
« 128-byte internal SRAM for initialization commands for the peripherals;

« Operates in a supply voltage range from 1.7V to 3.6 V;

Operating temperature range is from -20°C to +70°C;

Integrated power switches allow power gating of the host and peripherals.
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1.1 Hardware description

This section provides a detailed overview of the hardware components essential for the nPZero G1S De-
velopment Kit. The following descriptions cover key features, specifications and connections of each
component, offering a comprehensive understanding of the role of the various hardware blocks within
the system.

The DevKit supports up to four 12C or SPI sensor peripheral boards, external interrupts and internal SRAM
for peripheral initialization commands, making it suitable for a wide range of applications. In addition, an
internal crystal oscillator with a dedicated clock output is available for precise timekeeping. A two-channel
ADCin its turn can be used to monitor battery voltage and external input.

Please note that nPZero G1S reference layout has been updated, please refer to Typical application
subsection in nPZero G1S Datasheet V0.95 or later.

1.2 Hardware overview

The DevKit images illustrate the nPZero G1S Development Board (DevBoard), the STM32 MCU host and
the sensor peripheral boards as shown in Figures 1, 2, 3 and 4. The MCU host is located at the centre of
the Development Board. It can also be replaced with other radio and MCU boards that utilize the same
Arduino Uno compatible connectors. The MCU host has a 10-pin JTAG connector labelled as J1 which
allows programming the MCU directly. Additionally, the kit includes a PMOD interface connector (J17)
allowing manual connection of any compatible MCU or radio chip.

The SPI sensor peripheral board shown in Figure 3 and the I12C sensor peripheral board illustrated in Figure
4 can be connected to the corresponding PMOD connectors on the Development Board. The PMOD
connectors (J1-J4) allow connections for up to four different sensor boards. Any I12C or SPI compatible
sensor boards using PMOD connectors can be connected in addition to the two provided peripheral boards.
Furthermore, a connector (J14) is available for connection of an analog sensor.
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Figure 1: nPZero G1S Development Board
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1.3 Block Diagram

The following block diagram provides a high-level overview of the DevKit system architecture, illustrating
key components and their interconnections. This diagram explains the overall layout and each part of the
system.

nPZero G1 IC

Digital core
Power switches
Sensor 1 SPI Sensor 2 12C

Sensor 3 SPI Sensor 4 12C Oscillators

Slow oscillator 10 Hz Crystal oscillator (X0)
Fast oscillator 400 kHz

Analog sensor

Figure 5: nPZero Development Kit

1.3.1 Host 12C

Communication between the MCU (also referred as “host” in this document) and the nPZero IC is handled
over the I2C interface. During normal operation the nPZero IC operates as an 12C slave device supporting
the Standard mode with communication speeds of up to 100 kHz. In this mode, the MCU host can read
from and write to the available registers as well as the SRAM memory space of the nPZero IC.

1.3.2 Host UART

The MCU'’s UART (Universal Asynchronous Receiver-Transmitter) is a serial communication protocol com-
monly used for sending and receiving log data, making it useful for printing messages to a terminal
application.

1.3.3 Peripherals
The PMOD connectors (J1-J4) on the DevBoard allow connection of up to four peripheral sensor boards.
Additionally, the connector J14 is available for manually connecting an analog sensor.

1.3.4 Stackable connectors

The connectors J5A, J6A, J7A, and J8A are stackable connectors that follow the Arduino Uno R3 pinout
standard. The connectors are located at the center of the DevBoard , through them the MCU host board is
connected.

1.3.5 nPZero G1SIC

The nPZero G1Sis a power-saving IC that can significantly decrease the power consumption of sensor appli-
cations where energy management is critical. Detailed information on technical specifications, structure
and operation of the device can be found in the nPZero G1S Datasheet.
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1.3.6 Power sources

The DevBoard supports multiple power source options, providing flexibility to choose the most suitable
power input.

» Power Source Selection (Switch S1): Switch S1 is used to choose between three different power
sources:

o Top Position: Selects banana connectors J9 and J10 or pin header J11.
o Middle Position: Selects USB connector J12.
o Bottom Position: Selects coin cell battery J13.

 Voltage Selection (Switch S2): This switch allows you to select the operating voltage for the
system, either 1.8V or 3.3V.

1.3.7 Power switches

The switch S3 on the DevBoard enables manual selection and control of power distribution, as well as
connection and disconnection of LEDs. It is configured with VBAT as the input voltage from the battery,
SW_HP as the high-power switch output, and SW_LP [1-4] as the low-power switch outputs.

The behaviour of the power switch outputs (pins SW_LP [1-4]) can be set as a power output that can supply
power directly to the peripheral or as a logic output (with configurable polarity) to control an external
power switch.

Additionally, each power switch includes output voltage detection, which can be enabled to ensure that
peripheral communication only starts once the voltage at the switch output is close to the system supply.

1.3.8 Debug interface

The J15 debug connector on the DevBoard is a 10-pin connector used for debugging 12C and SPI interfaces.
It is recommended to connect the Aardvark, Beagle, Cheetah or a similar debugger from Total Phase when
using this interface for debugging. Through the switch S4 it is possible to select which SPI interface is
currently being debugged.

1.3.9 Reset

The connector J16 is a 2-pin connector on the DevBoard that can be shorted with a jumper. When shorted,
the MCU host can be used to reset the board. If there is a risk of current leakage into the MCU host when
it is powered off, remove this jumper. Furthermore, switch S5 is a reset button on the DevBoard, used for
resetting the entire board. The button S1 on the STM32 MCU host board can be used to reset the MCU
exclusively.

1.3.10 LEDs

The LEDs on the DevBoard have a corresponding position on the switch S3 that can be toggled off to
disconnect the LED. The LEDs on the sensor boards have a corresponding position on the switch S1 that
can be toggled off to disconnect the LED to allow accurate measurements of system current consumption.
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2 Development Kit contents
The nPZero G1S Development Kit (DevKit) provides the hardware necessary to evaluate and develop

applications for the nPZero G1S chip, as well as access to software examples and documentation for the
nPZero Driver API.

2.1 Hardware content

The DevKit contains the following hardware boards.

nPZero G1S Development Board

The DevKit includes the nPZero G1S Development Board (DevBoard) which features the nPZero power-
saving IC and can work with other boards in the kit.
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Figure 6: G1S Development Board
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MCU Host

The DevKit includes the STM32L053C8U6 MCU which can be easily connected to the carrier board via
Arduino Uno compatible stackable connectors. This low-power MCU from STMicroelectronics can be used
to test the benefits of the nPZero power-saving IC. An onboard JTAG connector is used for programming
the MCU.
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Figure 8: LIS2DW12 accelerometer

The DevKit includes the LIS2DW12 accelerometer from STMicroelectronics. This SPI sensor can be easily
connected to the DevBoard through the Peripheral 1 or Peripheral 3 PMOD connectors.

Temperature sensor

The DevKit includes the AS6212 temperature sensor from ams. This I2C sensor can be easily connected to
the DevBoard through the Peripheral 2 or Peripheral 4 PMOD connectors.
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2.2 Software content

The DevKit downloadable content includes access to example code for running the sensors bundled with
the DevBoard on the STM32 host MCU. Additionally, it provides documentation for the nPZero Driver API.
This driver offers an interface for the STM32 MCU host to control and manage the nPZero IC at the register
level, allowing users to efficiently handle power-related functionalities in their applications.

The downloadable content also includes a Hardware Abstraction Layer (HAL) for 12C operations, which
can be modified by users to suit their specific hardware configurations. The nPZero Driver API can be
downloaded from the Nanopower Semiconductor DevPortal here

Furthermore, a Graphical User Interface (GUI) tool called nPZero Configurator is available to help you easily
set up the device and its peripherals. This tool simplifies the configuration process by allowing you to adjust
settings through an intuitive interface without manually writing the code. Once your setup is complete, the
nPZero Configurator will automatically generate the necessary code for the API ensuring that everything
is ready to be used. This makes the entire setup process faster, more efficient and user-friendly, especially
for those who want to minimize manual coding efforts. The nPZero Configurator GUI can be accessed
from the Devportal here.
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Figure 10: nPZero Configurator GUI
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3 Work requirements

Before proceeding to the next chapter, please ensure the required hardware and software prerequisites
are available.
3.1 Hardware prerequisites
Assembling and flashing projects on the DevKit requires the following hardware:
* nPZero G1S Development Kit;
» Power source:
— Coin cell battery, external power through USB-C or external power through banana connectors;
« Segger J-LINK Debugger;
« USB to UART adapter (e.g. FTDI TTL-232R-5V or FTDI TTL-232R-5V-WE).

3.2 Software prerequisites
Required hardware for developing and running projects on the DevKit includes:
* STM32CubelDE;
* SEGGER J-Link Software;
» nPZero Configurator;
e nPZero Driver API;

« Terminal application (e.g. PuTTY).
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4

Example Code

The host MCU comes pre-flashed with example code out of the box, and it is recommended to test the
pre-flashed example before building and flashing any other examples in order to ensure everything is set
up correctly. To test the pre-flashed example, please go through the steps below:

4.1

1.

8.
o.

Connecting the hardware
Unpack the DevKit.

. Connect the host MCU to the DevBoard via the Arduino Uno compatible stackable connectors

illustrated in Figure 12.

. Connect the J-LINK debugger to the JTAG connector on the host MCU indicated in Figure 13.
. Plugin a USB cable between the PC and the JTAG probe.
. Connect the FTDI cable to the MCU UART connector (J19) on the DevBoard, the pinout of the J19

connector is provided in Figure 11.

. Attach the USB side of the FTDI cable to the PC.
. Connect the J20 jumper to enable operation of D1-D6 LEDs on the DevBoard. Please note that LEDs

D1-D6 indicate the connection of the following:

e D1-Power supply;

« D2 - Host power switch;

» D3 - Peripheral 1 power switch;
« D4 - Peripheral 2 power switch;
» D5 - Peripheral 3 power switch;
» D6 - Peripheral 4 power switch.

Verify that the J18 jumper is connected, providing power to the host MCU.

To power up the board, you can choose one of the following options, as shown in Figure 12:

» Connect a USB-C cable through the USB-C connector;

« Connect an external power supply through the banana connectors;

Insert a coin cell battery.

Depending on which power option you chose, slide the power switch S1 to the corresponding option (1 is
for banana connectors, 2 — for USB-C, 3 - for a battery), as presented in Figure 12.

o n
g ; ; GND
i - ﬂ' CTS# - not used

[

) u' { vce
.l TXD
} - -', RXD
' .' RTS# - not used

: =

Figure 11: MCU UART connector J19 pinout
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Stackable connectors (J5A, J6A, J7A, JBA)

Power switch (S1)

PMOD MCU connector (J17)

-g-Ol-EAY B e L e e
1 534-0d -0l -RAS - - UBAT

nanopower pgeasg s MCU UART connector (J19)

Banana connectors (J9, J10) PMOD 1 SPI connector (1)

USB-C connector (J12)

PMOD 2 12C connector (J2)

Coin cell battery (J13)

PMOD 3 SPI connector (J3)

Debug connector (J15) b - W T ==

nPZero Reset button (S5) PMOD 4 12C connector (J4)

Power switches (S3)

MCU LED indicator (D2)

ADC_IN (Analog input) (J14)

Figure 12: DevBoard connectors

MCU RESET Button (S1)

MCU LED indicator (D1)

semicands cbor T
| 1824-0:-02-ra¢  SCL/PCSH
- - SDA-PCa ¥

g1y - AREF &
J =aaRl g TR %f' . GND %
- Fm E
o C SN2 eTP2 T L) SCKoPBS ®
<" REF@ . ®7TP3 P17 REESR. oo pEs @
-k
Ry e P4 MOS1.PB3 &

JTAG connector (J1) S = . nanopower -

ce L= 8-rd

- a—

p g:j" b $tox2 ss.pE2 €

= i i
DQ P8 PBi

& GN czc_?_"i. : PEO ®
& GN[=' 1p10 gi- L= ; o E
& uIN i H PODF R

s cf:g - PDC €
B PCOY™R3 15 N PSS
€ PC1.vDe R4 PERS
®rC2 PD3 @
O PC3 p02Q
0 2C4 PDI O

) .lldtﬂ'lﬁl g P06

Figure 13: Host MCU JTAG connector
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4.2 Assembly

After setting up the DevelopmentKit hardware, please follow the steps below to connect the accelerometer
and temperature sensor, which are both required to run the standard example:

1. Connect the accelerometer to the DevBoard using the PMOD 3 SPI connector as shown in Figure 14.

2. Connect the temperature sensor to the DevBoard using the PMOD 4 12C connector as shown in
Figure 14.

»

SEGGER

www.segger.com
Target

JHPe gy
0
£

PHOD MCU & 5 & & 6 & 17 lIL!

-

1K RO
nanopower T

1824-00-02-0ns | SCLAPCHH

4 NC - . " e » )
< Ti2 ¥ % poxpes T o
,gie““ o ) i 1130/»91":)““ o
! o N
: e 1,083y -
™ :Wua-m - E‘M: R10g (g : x
i 3 W] [eomzof—CON & «
2 80< 1m0 e i o) -
+UIN H ; g bo | Vo
hedind T ugme o P0G pos | JLP2
@ PCOHEN A3 i 9 pos ez
P 504 | Cernte |
03 |
O 0w
T e
O E o=

qualﬂ_ﬂl@ﬂﬁ?
p9:z DIO8 \
S S ko ci
R 5 50 G R TITZ TaT4Te TS . C1047 130 109 s

Crie Jpg4 OKOUT
» 010203040506 -_-L.'ut]l

Figure 14: DevBoard with the accelerometer and temperature sensor connected
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4.3 Displaying logs through a terminal emulator

The log output from the host MCU can be displayed in a terminal emulator such as PuTTY. Start the terminal
emulator software and connect to the COM port being used with the following UART settings:

» Baud rate: 115200;

* No parity;

* No flow control.

8 data bits;
1 stop bit;

ﬁ PuTTY Configuration

Cateqary:

- Teminal

- Keyboard
- Bell
- Features

= Window

- Appearance
- Behaviour
- Translation
- Selection

- Colours

= Connection

- Data

- Proocy

- 55H

- Serial

- Telnet

- Rlogin

- SUPDUP

About Help

Cptions controlling local seral lines

Select a serial line

Serial line to connect to
Corfigure the serial line
Speed (baud)

Data bits

Stop bits

Parity

Flow control

Com4

115200
8

1

None

MNane

Figure 15: Connecting the COM port in the PUTTY terminal emulator

Cancel
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* Note that it might be necessary to reset the DevBoard by pressing the RESET (S5) button to restart
the nPZero and host MCU to get the COM device to be displayed in the terminal window correctly.

E& COM4 - PuTTY - O *®

Figure 16: DevBoard recognized as COM4 displayed in PuTTY
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4.4 Testing the pre-programmed example

Once the DevKit is assembled and the UART terminal is configured as described in the previous sections,
reset the DevBoard and verify that the example is running as expected:

» Afterreset D2 should be lit, while the log output from the host MCU should be printed to the terminal
as shown in Figure 15.

After a couple of seconds the host MCU should be disconnected, and D2 turned off.

* The two sensors should be polled repeatedly, indicated by D5 and D6 blinking.

After seconds to minutes the host MCU should be woken up again, repeating the process from the
top.

If one of the sensors were triggered, the respective temperature or accelerometer readings should
be printed to the log.

4.5 Building and flashing the example code

This section details how to download, compile and flash the example from scratch, allowing you to change
the code if needed.

This includes essential steps for developing software for the STM32 host MCU using the STM32CubelDE,
which is the Integrated Development Environment for the STM32 MCU. It is a comprehensive development
platform that simplifies the MCU configuration and programming processes. Follow these steps to import
the source code in the STM32CubelDE:

1. Download STM32CubelDE from https://www.st.com/en/development-tools/stm32cubeide.html

2. Open STM32CubelDE.

3. Login to your myST account by going to Help > STM32Cube updates > Connection to myST

workspace_1.19.0 - STM32CubelDE - o8 X
File Edit Source Refactor Navigate Search Project Run Window Help

-l @ Q @

= O 5 Outine X © BuldTargets =g

workspace. There s no active editor that provides an outine.

CleShiftsL

Connection to myST
(Check for Target Selector Device Database Updates.
Check for Embedded Software Packages Updates

About STM32CubelDE

[£1 Problems X ] Tesks (2 Console [[] Propertes = O G BuildAnslyser X 2= Static tack Anslyzer (@) Cyclomatic Complesity “$§ =0

Description ) Resource Path Location Type Fiermory Regrons| Memory Detal|

Region Startaddress  End address Size Free Used Usage (%)

Oitems sel lected

Figure 17: Entering ST account

4, Download the example code and nPZero Driver API from
https://dev.nanopowersemi.com/nPZero_Driver_API.html
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5. Open the project file shown in Figure 18 by double clicking it.

npz-driver-stm32-main x [ - “ S
<« ap (6] O > - npzdriver-stm32-main > Searchnpz-c  Q
® New & i8] m & ® w M Sort = View (B Details

] Name Date modified Type Size
~ Today
P [ nPZero_Hostlaunch 15 LAUNCH File 1KB
[0 nPZero_STM32_Hostioc 15/08/2025 13:10 10C File 5KB
| [5) ReaDME 15/08/2025 13:10 WD File 4K8
[ STM32L053CBUX FLASH.Id 15/08/2025 13:10 LDFile KB
cproject 15/08/2025 13:10 CPROJECT File 2%K8
ol gitignore 15/08/2025 13:10 Git Ignore Source . KB
[ .muproject MXPROJECT File 9KB
project PROJECT File 2KB
settings File folder
Core File folder
Documentation File folder
Drivers 15/08/2025 13:10 File folder
12items  Titem selected 1.19K8 E [m}

Figure 18: Opening the project file

6. To create a run configuration for an nPZero project, right-click on nPZero_STM32 project name in
Project Explorer view and select Run As > STM32 C/C++ Application as indicated in Figure 19.

workspace_1.19.0 - nPZero_STM32_Host/README.md - STM32Cube|DE
File Edit Source Refactor Navigate Search Project Run Window Help

[She | ® R~ . ErE v @O B (@ v E. [Che
[y Project Explorer X 8% T 8 = 8 [{READMEmd x = B = Outline X (@ Build Targets
v 5 - f s SER [ . . There is no active editor that provides an outline.
> &) Includes ew > 2 1[J¢/Documentation/nPZero.png "nPZero STHI2")<br>
~ GoInt 3
@ Core © e 4 This repository provides demonstrations on how to use the **nPZero Driver APL** with the STH32 microcontroller platform, focus:
r e Gpenin New Wind: ’
> (= nPZero_ini pen in Mew Window 6 ## APT Driver Overview

v @ Sic Show In AltShift-W > The **nPZero Driver** provides a comprehensive APT for interfacing with the nPZero IC. It can be used on any hardware platform

» @ mainc & The driver also includes a Hardware Abstraction Layer (HAL) for I2C operations, which can be customized to match specific hard
U B st B copy culeC o
10 ## Executing Code Examples with the nPZero Driver
> [ stm32iC 11 This project utilizes the **nPZero Driver** to execute the following functionalities
> [ syscalls 3¢ Delete Delete 12
>[4 symen source 3 135 - The Peripheral Mode examples demonstrate communication usin
> B system 14 - These examples show how to comunicate with the temperature sensor connected via the 12 interface, which is bundled witl
> > Startup 15 . . .
> (& Drivers Rename. R 16 - The ADC examples illustrates how to configure the internal and external ADC channels

> = Documentati 18 These examples demonstrate the necessary procedures for initialization, configuration, and data exchange required for sensor i
nPZero_Host,
nPZero_STM:
¢ README.mdl

i STM321053C

## Hardware Requirements
This project is designed to be executed on the STM32L@53CBUS processor. In order to run, flash and debug the code you will neec
Build Project

Clean Project You will also need the following PCBs which are included in the nPZero Genl Development Kit (Devkit)

Refresh F5 - nPZero DevBoard

- STM320653C8 Host MCU (Bundled with Devkit)

- Temperature sensor AMS6212 (Bundled with Devkit)
- Segger 3-LTNK Debugger

Close Project

Build Configurations > 0 #% Setting Up and Developing for the STM32 MCU Host
Build Targets > .
. 2 This section outlines the essential steps to develop, program, and debug an STH2 MCU host using STM32CubeIDE and to set up UAF
index > 3
S "= *'og Up the nPZero Project in STM32CubeIDE:
O Runas > 15TMB2 C/C++ Application
45 DebugAs 5 beIDE | (https:/ /mm. st. com/en/development -tools/stn32cubeide. html)
Run Configurations... Ject into STH32CubeIDE
Team > 35 - o to rite > Import > Existing Projects into lorkspace
Compare With > 9 - Click Next

- Click Browse and navigate to the root directory of this project

- Ensure that the root directory is selected and the project appears in the "Projects” list

- Click Finish
- Configure Code Exampl:

- “Use the nPZero Configurator to configure code examples for peripherals and ADC functionalit
- Modify the Main File

- “open the “Core >Src >main.c’ File from Project Explorer view in STM32CubelDE

- Insert the code generated by the nPZero Configurator into the ‘main.c’ file in the project directory
S - Compile and Flash the STH32 MCU Host

- To create a run configuration for the nPZero project:
- Right-click on the nPZero_STH32 Host project name in the Project Explorer view and select Run AsSSTM32 C/CH+

Restore from Local History.

& Convertto Cov
5 Run C/Cr+ Code Analysis

Configure >

o

Propeties. At Enter

I#] Problems X | Tasks [ Console (7] Properties Y 8 = O |mBuild Analyzer X
0 errors, 1 warning, 0 others

tatic Stack Analyzer (@) Cyclomatic Complexity

Description Resource Path Location Type oy R Memery Detals
> & Wamings (1 item)
Region Startaddress  Endaddress  Size Free Used

[T nPZero_STM32_Host

Figure 19: Run the code example in STM32

- Edit Configuration dialog will be opened.
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7. Go to the Debugger tab and select SEGGER J-LINK as a debug probe as presented in Figure 20.

Edit Configuration [m] X

Edit launch configuration properties —

Mame: nPZeroSTM32

[ Main %F Debugger| [+ Startup k. Source| [T Common

GDE Connection Settings

© Autostart local GDB server Host name or IP address  localhost
(D) Connect to remote GDB server  Port number 2331
Debug probe  SEGGER J-LINK b

GDE Server Command Line Options

Show Command Line
Interface

©sSWD (OJTAG Initial Speed 4000 ~  kHz (] Use specific J-Link /N

Device STM32L053C8

Reset strategy Type 0: Mormal -

JTAG Scan Chain

Auto Manual 0
Serial Wire Viewer (SWV) RTOS Kernel Awareness
Enable [C)Enable RTOS Proxy J-Link
2,007 Driver settings
Limit SWO clock ThreadX
auto detect cortex_mD
2332
60000
Misc
[[J Use J-Link script file Search Project...  Browse...
B Enable live expressions
(8 Verify flash download
I
Revert Apply

Figure 20: Setting up J-Link as debug probe
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 Note that the host MCU needs to be powered when the STM32CUBE application is being flashed
into the host, as indicated by the MCU LED indicator D2 on the DevBoard. MCU can be powered
off, if it has been disabled by the nPZero previously.

8. To ensure the host MCU is enabled, connect the testpoint VBAT (TP30) and VCC (pin 6) of the PMOD
MCU connector (J17) to enable the host, as shown in Figure 21.

9. Just before flashing press the RESET (S5) button on the DevBoard to restart the nPZero and the
host.

10. When the flash operation is completed, remove the connection between VBAT (TP30) and VCC (pin
6) of the PMOD MCU connector (J17).

PMOD MCU connector (J17, piné)

VBAT (TP30)

nanopower
sen iconductor

1924-01-01-RAS

73 yeAT

Figure 21: Enabling host MCU during flashing
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5 Custom Project

To create a new custom project from scratch, please go through the steps described below. This chapter
can also be used as a guide for adapting an existing project for use with the nPZero. In this case, simply
skip the steps in part 1. Project Setup of the 'STM32 System settings’ subsection and start instead at part 2.

Configure 12C of the same subsection.

5.1 STM32 System settings
1. Project Setup

 To start a new project, go to File > New > STM32 project.

[T workspace_1.18.0 - STM32CubelDE - o X
File Edit Source Refactor Navigate Search Project Run Window Help
New Alt+ShifteN > [6 Makefile Project with Existing Code - M=K ] Q | EOE
Open File... [ C/Ce+ Project = O 5= Outline X = 8
(3 Open Projects from File System.. STM32 Project T
d ST & oc] 2 There s na active editor that provides an
Recent Files > [ STM32Project from an Existing STM32CubeMX Configuration File (ioc) outline.
[ STM32 CMake Project
9 Project..
9 Source Folder
9 Folder
[¢ SourceFile
[ HeaderFile
[ File from Template
@ Class
9 Other.. Ctrl+N
Convert Line Delimiters To >
L Import.. ~fr= 0 @B £5 @C |gP x = O
5 Export.. % 8
No operations to display at this time.
Properties Alt+Enter
Switch Workspace >
Restart
Exit

&

Figure 22: Creating a new STM32 project

 Select the desired STM32 device
STM32L053C8U6.
oo

Target Selection
Select STM32 target or STM32Cube example

or board. As demonstrated below, the selected board is

JMPU Fiters
BE O st % by
Commercial [STMs2L053C8Us v STM32L0 Series
Part Number %
STM32L053C8U6 Ultra-low-power Arm Cortex-M0+ MCU with 64 Kbytes of Flash memory, 32 MHz CPU, USB, LCD |
Q O] -
UnitPrice for 10KU (USS): 1.0563
RETIVE ‘
PPRODUCT INFO v Productis in mass production UFQFPN 48 7x7x0.55 mm
Segment 7 The power STM32L053x6/8 incorporate power of the universal serial bus (USB 2.0 crystal-less) with the high-performance Arm® Cortex®-M0+ 32-bit RISC core operating at a 32
Senes Wiz frequency. a memory profection unit (MPU), high-speed embedded memories (up to 64 Kbytes of Fiash program memory. 2 Kbytes of data EEPROM and 8 Kbytes of RAM) plus an extensive range of enhanced JOs
and peripherats
Line > The STM32L053x6/8 devices provide high power efficiency for a wide range of performance. It is achieved with a large choice of internal and external clock sources, an internal voltage adaptation and several low-power
Marketing Status > The STM32L053x6/8 devices offer several analog features, one 12-bit ADC with one DAC. two ultra-low-power comparators, several timers, one low-power timer (LPTIM), three general-purpose 16-
P N bit timers and one basic timer, one RTC and one SysTick which can be used as timebases. They also feature two watchdogs, one watchdog with independent clock and window capability and one window watchdog based
8 on bus clock.
Packsge N Moreover, the STM32L05316/8 devices embed standard and advanced communication interfaces: up to two 12C, two SPIs, one 125, two USARTS, @ low-power UART (LPUART), and a crystal-less USB. The devices offer up
1o 24 capacitive sensing channels fo simply add touch sensing functionality to any application.
Core > The STUIRD1 NSAAIA A1<h inrlir A reaLfime rinck 2N 2 Set of harkun reASters fhat remain nowsred in Standhy mode
Coprocessor >
MCUSIMPUS List: 3 tems  Expor
MEMORY v =
STM32L053C8US STM32L053C8UX  Active 1.0563 UFQFPN 48 7x7x... 64 kBytes Bidytes 3 320z
Flash =64 (kBytes) STM32L053C8UED STM32L0S3CE  STMILOSICAUx  Actve 1.0563 UFQFPN 48 7x7x... 64 kBytes & kBytes ki 320z
o STMZ2L053C8UTR STM32L053C8Ux Active 1.0563 UFQFPN 48 7x7x . 64 kBytes 8 kBytes 7 2Nz
EEPROM = 2045 (Bytes)
2048
RAM Total_= 8 (kBytes)
RAM =8 (kBytes)
B
CCMRAM =0 (iBytes)
0
<8 Net> i Cancel
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* Click Next.
 Enter the project name to set up the project.

[ sTM32 Project o X

Setup 5TM32 project

Project
Project Mame: nPZeroSTM32
[CJUse default lecation

Location: CASTA\NPZeraSTM32_repository

Options

Targeted Language

OcCc Oc++

Targeted Device Usage
Targeted Binary Type

© Executable () Static Li brary

Targeted Project Type
© 5TM32Cube () Empty

@ < Back Mext = Finish Cancel

Figure 24: Project setup

« Click Next to open Firmware Library Package Setup page.

[ sTM32 Project a X

Firmware Library Package Setup
Setup 5TM32 target's firmware

Target and Firmware Package
Target Reference: STM32L053C8Ux

Firmware Package Name and Version: STM32Cube FW_LD m

Firmware and Software Package Repository
Lecation:
C:A\ST\Repositories

See Firmware Updater' for settings related to package installation

Code Generator Options
() Add necessary library files as reference in the toolchain project configuration file
Copy all used libraries into the project folder

© Copy only the necessary library files

@ Next > Finish Cancel

Figure 25: Firmware library package setup

NPZ-G1S-DK-UG-V1.05 User Guide 25
Nanopower Semiconductor AS, www.nanopowersemi.com


http://www.nanopowersemi.com

nPZero G1S DevKit User Guide

* Click Finish to create the project.
« As aresult, the following dialog is displayed. Click Yes.

m Open Associated Perspective? X

Device Configuration Tool editor is associated with Device Configuration Tool
perspective. Do you want to open this perspective now?

Remember my decision

T

Figure 26: STM32CubeMX perspective opening

« When the project is created, the following STM32CubeMX perspective is opened with a window
for configuring the peripherals.

Help

0-Q-ig-if-Fl-ODG-D>- O Q im| R
[ nPZeroSTM32i0c X 2 &
Pinout & Configuration Clock Configuration Project Manager Tools

Vv Software Packs v Pinout

i STM32L053CBUX_FLASHIA

v = /]
- T
J categories | A~ |

System Core
Analog
Timers.

Connectiity

Security

>
>
>
>
Mutimedia >
>
Computing >

>

Middleware and Software Packs

STM32L053C8Ux
UFQFPN48

[0} M Q = ] Q | Unused GPIOs:

&

Figure 27: STM32CubeMX

2. Configure 12C

¢ Under the Connectivity, select 12C1.
« Choose 12C in Mode drop-down list.

 Set the 12C mode to 12C (Standard Mode) and configure the 12C frequency to 100 kHz in
Parameter Settings as depicted in Figure 28

« Choose PB6 for SCL and PB7 for SDA as the pins for 12C1 in GPIO Settings.
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D

- 8 x
Fie Edit Novigate Serch Project Run Window
R R~ G HE-0 Qi FroT OS] Q s RO
& ProjctBiplorer X 5% 7 § = O [OrnzerosTMioc X =n
[ PZeroSTMER 1 P ZerosTHE2 repostor) [ PP —

> ) Includes

> @ Core

Clock Configuration Project Manager
 Software Packs
Q| - @ 12C1 Mode and Configuration 15 Pinout view Systam visw

O PzerosTM3zioc
s STM32L053CBUX FLASH.d

q
’
NIEE g <y
29
Analog > 5 g
Timers >
Connectiity v

Reset Configuration

Mutimedia > [Configure the below parameters
o = 1 © o °
Secuity > =t
~ Timing configuration
Computing N 12C Speed Mode Standard Mods
12C Speed Frequency (KHz) 100 STM32L053C8Ux
Middleware and Software Packs > :‘TI'T“'“'["‘E)J :z:
all Time (ns
Coeficient of Digital Fiter 0 UFQFPN48
Analog Fitter Enabed
Timing 0x000006
~ Slave Features
Clock No Stretch Mode Disabled

General Call Address Detection Disabled
Primary Address Length selec... 7-bit
Dual Address Acknowledged  Disabled
Primary slave address

O 0 = A1) Q || Unused GPIOS: @
Figure 28: Configure 12C
3. Configure UART
« Under Connectivity, select USART2.
* Set USART2 mode to Asynchronous mode.
 Adjust the parameter settings as shown in Figure 29.
[ workspace_1.13.0 - Device Configuration Tool - STM32CubelDE - a8 x

Fie Et Nevigate Seach Project Run Window Help
C-HG®-8-& LI S0 R N A RS A A =11 ] Q ‘g|RO
R Projectirplorer x BB Y § = 8

;€8 Drvers Clock Configuration Project Manager

[ npzercsTzzioc  Software Packs ~ Pinout
s STM32L053CBUX FLASH.d

USART2 Mode and Configuration inout vis System view

a
»
Syetom Cors N Wode [Rsynchronous 9] < 4
Hardware Flow Control (RS232) Pisable V] 2
Analog ’ 0 Hardware Flow Control (RS485) 88
Timers >
Connectivty v
vizct
2c2
LPUART1
SPI

sPi2 Reset Configuration

[Configure the below parameters

ql A > © L]
Muimedia > | Basic Parameters
Baud Rate 115200 Bits/s
Security 14 Word Length 8 Bits (including Parity)
Party None
Computing >

StopBis 1 STM32L053C8

~ Advanced Parameters

mhmo e p—— UFQFPN48

Middieware and Software Packs >

Single Sample Disable
v Advanced Features
Auto Baudrate Disable

TXPin Active Level Inversion  Disable

x
RXPin Actve LeelImrsion Disable o

Data Inversion Disable 14

TX and RX Pins Swapping Disable §

Overrun Enable

DA on RX Ertor Enable -

et il Doa bod e —| T

Figure 29: Configure UART

NPZ-G1S-DK-UG-V1.05 User Guide 27
Nanopower Semiconductor AS, www.nanopowersemi.com


http://www.nanopowersemi.com

nPZero G1S DevKit User Guide

4. Configure GPIO LED toggling

« Select pin PA12 and configure it as GPIO_Output to control the LED.

[ workspace_1.18.0 - Device Configuration Tool - §

0e - 8 x
Fle Edt Novigste Sench Project Run Window Help
o-Eels-4-6 G- 0-Q-is il F- Q i@
B Projctbplores X 2% T § = B [ rezeosTaioc X -5
[ nPZeroSTMA2 i rZeroSTH32 repositor) [ Y

> &) ncludes

> @8 Core

> 3 Drivers

Clock Configuration

Project Manager

[ rezerosTMEZ 00 ~ Software Packs ™ Pinol
[l STM32L053CBUX FLASHIA

USART2 Mode and Configuration

% Systam view
' i
System Core N Mode [Asynchronous ~] P
Hardware Flow Control (RS232) Disable — 3 3
Analog > (0 Hardware Flow Control (RS485) 88
Timers >
Connectity v
v et
12c2
LPUARTY
SPI1
sPI2 Resst Configuration
UsARTH
use
Configur the below parameters- ]
a 7 1o o °
Multimedia >  Basic Parameters
N Baud Rate 115200 Bits/s 3_L
Secuity Word Length 8 Bits (including Parity) GPIO_Input
Parity None GPIO_Output
Computing > GPIO_Analog
Bt ' STM32L053C8Ux EVENTOUT
itonte an St acks > ereesPeamotrs s Gro exmz
Ot Samping 16 Samples usarT2_T< |3 UFQFPN48
Single Sample Disable
© Advanced Features ?
Auto Baudrate Disable -~
TXPin Actve Levl Inversion  Disable 5
RXPin Active Level Inversion ~ Disable: o
Data Inversion Disable g
TXand RXPins Swapping Disabie 3
Overnn Enable
DDMA on RX Error Enable . .
MSB First Disatle { Q W d Q || Unused GPIos
—
&
* Under System C lect GPIO
ndaer Sdystem Core, selec .
* Adjust the GPIO configuration for PA12 as shown in Figure 31.
I workspace_1.180 - evice Coniguation Too - STM32CubelDE - 8 x
Fle Edt Navigste Serch Projct Run Window Help
B -HRP-&-BIVidi%-0-QArigf-if-F-oPe-0- |0 Q g|@m
& Proctbploner X ©% 7 § = O [oneZerssTRioc X =a
] PZeroSTM32 (in nPZer Rl nPZeroSTMS: inout & Configuration
> 8 Includes
365 Core .
> & Do Pinout & Configuration Clock Configuratiol Project Manager
O rezerssTM32oc  Software Packs v Pinout
1% STM32L053CBUX_FLASH.Id
Q| @ GPIO Mode and Configuration
L - B I
¥
System Core v
: 33
DVA a9
2 c-io S
e (Group By Perpherals -
Rec © GPI0
vss
Ts¢
WWDG Search Signals
1 Show only Modified Pins
B - =" 5 oGP0 016210 modelGeI0 Pul s, st ode | User Labe |_tioes |
Anslog PAI2 nla High  Output P... No pullu... Low nla Host_Led Host Led
Timers >
Connectity >
Muttimedia >
Security >
Computing ’ STM32L053C8Ux
Middleware and Software Packs > PA12 Configuration UFQFPN48
GPIO output level IHigh ~]
P10 mode (Output Push Pul 7] 5
=)
GPIO PullupPuldovn o ullup an o pul-doun o &
E
Maximum output speed [Low <]
User Label Fiost_Led .
- 4 v Inusec s:
‘ = Q Unused GPIO: 7
Oitems seected

&

Figure 31: Configure GPIO for LED toggling
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5. Press Ctrl+S to generate the project, and then click Yes.

Do you want to generate Code?

[_] Remember my decision

Figure 32: Generate source code

6. As a result, the following dialog is displayed. Click Yes.

This action can be associated with C/C++ perspective. Do you want to open this
perspective now?

|_| Remember my decision

Figure 33: Open C/C++ perspective

7. Include the nPZero Driver APl in the project. If the Driver is already downloaded, follow these steps:
* Go to File > Import > General > File System, as illustrated in Figure 34.

port a

Select \
) . - . P |
Impert resources from the local file system into an existing project. g 5 |

Select an import wizard:

type filter text

w (= General
@. Archive File
=% Existing Projects into Workspace
[} File System
W Import ach System Workbench for STM32 Project
Import an Existing 5TM32CubeMX Configuration File (ioc)
E Import Atollic TrueSTUDIO Project
Impert STM32Cube Example
[T1 Preferences
[} Projects from Folder or Archive
> = C/C++
3 [ Install
» [= Run/Debug
5 [= Team

':?3' < Back Mest = Finish Cancel
Figure 34: Import nPZero Driver API

* Click Next.
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» Import the nPZero Driver API resources from the local file system into the created project
choosing Drivers folder in the project, as shown in Figure 35 and then click Finish.

E mport O
File system ———
Import reseurces from the local file system. :-’r. ,ff
il
From directory: | CA\Driver\npz-driver-stm32-main\Drivers\nPZero_Driver v| Browse...
v @ (= nPZero_Driver
> @ Inc
> @ Src
Filter Types... Select All Deselect All
Into folder  nPZereSTM32/Drivers Browse..,

Options
[] Owverwrite existing resources without warning
B Create top-level folder

Advanced = >

@' < Back Mext = Cancel

Figure 35: Import file system

8. Go to Window > Show View > Other > Project Explorer as shown in Figure 36 to see some of the
project files and folders.

[ Show View O *

type filter text
5 Project Explorer
[ Properties
4y Search
J=| Tasks

|B5 Templates
[ Welcome

> (= C/C++

» [= Connections

» [= Debug

v [= Device Configuration Tool
E Qutputs

» [= FreeRTOS

» [= Help

» [= Make

> (= SWV

Figure 36: Project Explorer view
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[ workspace

File Edt Source

Nevigate Seach Project RunWindo
A IR R ST ) i
[ Project Explorer X a8
« [ nPZeroSTM32 (in nPZe:
> &) ncludes
v @ Core

=B [@mane X
ository 1 /% UseR

> (6 stm320 hal msp.c
> (8 stm32baitc

> (8 syscalsc

> (8 sysmem.c

> [ system stm32oocc

[ zerosTM32ioc
s STM32L053CBUX FLASH.d

[5] Problems 2] Tasks

Figure 37: Project Explorer
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N Header */

 Hain program body

D Console % [[] Properties
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9. Now, the nPZero Driver APl is present in Project Explorer, as shown in Figure 37.

a

Q | @m

= O g ouine X ©BuidTargets £ R © %k § = O

o mainh
F+ SytemClock Configioid) void
o mainfveid) - int
o SystemClock Configlvoid): void
o Eror_Handier(void) : void
A assen aied(uintt ', uint32.): void
) Buld Analyzer X | 22 Static Stack A.. (@) CyclomaticC.. = O
T

Mermory Regions| Memory Detils

Region

Stataddress  Endaddress  Sie
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5.2 nPZero IC configuration

1. Open the nPZero Configurator, in Global Configuration window set Host power switch mode to

Logic output (High when host enabled) as shown in Figure 38.

¥ nPZero Configurator - v1.2.1

File View RecentWorkspaces Semings Help
Registers

Addr  Name val

[0x00] SLEEP_RST |0x00

[ox01] ID 0x60

[ox02] STAL ox01

[0x03] STA2 0x00

[0x04] PSWCTL  [0x20

[ox0s] SYscFG1  |0x00

[0x06] SYSCFGZ  |ox00

[0x07] SYSCFG3  |Ox0E

[0x08] TOUT_L  [OxFF

lox09] TOUT_H  [OxFF

[0%0A] INTCFG 0x55

[0x10] CFGPL 0x00

[ox11] MODP1  [0x00

[ox12] PERPL_L  |0x02 - i
[0x13] PERPLH | 0x00 P
[0x14] NCMDP1  |Ox00 fensR
[0x15] ADDRP1  [0x00 . e
[0x16] RREGP1 0x00 !
[0x17] THROVP1_L [0x00 WG
[0x18] THROVP1_H [0x00 e
[0x19] THRUNP1 L [0x00 TR
[0x1A] THRUNP1 H [0x00 TR
[ox1B] TWTP1  [0x00 o
[oxic] TCFGPL  [ox00

[0x1D] CFGR2 0x00

[ox1E] MODP2  [0x00

[0x1F] PERP2_L  |0x02 i aal
[0x20] PERP2_H  |0x00 gl
[ox21] NCMDP2  |0x00 ez
[0x22] ADDRP2  |Ox00 .
[0x23] RREGP2  |0xQ0 o
[0x24] THROVPZ_L |0x00 TrROVRLL

Configuration

Global Configuration
Host power switch mode
System clock divider
System clock source
ADC clock divider

Internal ADC channel trigger as wakeup
source

External ADC input sampling (ADC_IN pin}
Wake up on any or all triggers

Host wakeup timeout (ticks)

Interrupt pin configuration

10 pull-up strength
Internal 12C pull-ups
Clock out configuration

Peripheral 1
Configuration preset
Peripheral on in normal mode
Power mode

Peripheral 2
Configuration preset
Peripheral on in normal mode
Power mode

Peripheral 3
Configuration preset
Peripheral on in normal mode
Power mode

Peripheral 4
Configuration preset
Peripheral on in normal mode

Power mode

Logic output (High when host enabled
Disabled

Slow oscillator (10 Hz)

System clock (10 Hz)

[] Enable

[] Enable

Any trigger

1.82 hours || 65535

1: Low Strength ¥ | | 2: Low Strength

3: Low Strength ¥ | | 4: Low Strength
Normal

Auto (disabled in sleep)

Disabled

] ]
[ Enable

Disabled

[[] enable

Disabled

[] Enable

Disabled

[] Enable

Disabled

v

= [m] X

Generated code

/* USER CODE BEGIN He
=
srsssrssrssassensan
* @file :
* @brief :
B .
@attention

* Copyright (c) 2e2:
* All rights reserwe

This software is ]

in the root direct
* If no LICENSE file

sexsEesrszsssEEsEam.
=

/* USER CODE END Hea:
/* Includes =
#include "main

/* Private includes -
/* USER CODE BEGIN Ir

#include "../../Drive
#include /.. /Drive
#include /.. /Drive
#include /.. /Drive
#include "../../Drive

#include "stm321@x¢_t
#include <stdio.h>
/* USER CODE END Inc]

/* Private typedef --
/* USER CODE BEGIN P1

/* USER CODE END PTD
/* Private define ---
/* USER CODE BEGIN PL
/* USER CODE END PD *

/* Private macro ----
/* USER CODE BEGIN Pi

/* USER CODE END PM *

/* Private variables
12C_HandleTypeDef hi:

UART_HandleTypeDef hi

/* USER CODE BEGIN P\

Template:

Commands:

Default {sTM]

Figure 38: General configurations

2. Set configurations for the connected sensor in the appropriate peripheral section depending on the
type of sensor.

The accelerometer is configured as follows:

« The accelerometer can be connected to the PMOD 1 or PMOD 3 SPI connector. So, for example,
for Peripheral 3 configuration, go to Load > LIS2DW > (SPI) Sample every second, wake on X
axis > OK as depicted in Figure 39.

 Set Polling period for a desired value, e.g. 1 second.
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Preset Details
Basic: (SP1) Sample every second, wake on X axis.
Pin Description

Active high interrupt
y - Showing how to configure the LIS2DW sensar in SPI mode,

Active low interrupt ) - - .
° and configure the device to wake on X axis activity.

Environmental:
ASE212
Periodic read with wakeugp
HDC2080
Periodic read with wakeugp
Mation:
Ls20wW
{12C) Periodic read, wokeup on X axis
(SPI) Sample every second, wake on X a,
Accelerometer
Accelerometer_updated
Accelerometer_updated?

| oK ‘ | Cancel |

Figure 39: Loading Peripheral Preset for the accelerometer

The temperature sensor is configured as follows:

In Global Configuration section set Internal 12C pull-ups as Auto (disabled in sleep).

» The temperature sensor can be connected to the PMOD 2 or PMOD 4 12C connector. So, for
example, to configure Peripheral 4, go to Load > AS6212 > Periodic read with wakeup > OK as
demonstrated in Figure 40.

« Set Polling period for a desired value, e.g. 2 seconds.
 Turn off switches 2 and 3 on the S1 DIP switch on the temperature sensor board.

I Load Peripheral Preset = a x
Preset Details
Basic: Periodic read with wakeup
Pin Description

Active high interrupt —
Read the temperature periedically every 10 seconds, and

Active low interrupt
? wake up on temperature threshold.

Environmental:
AS6212
Periodic read with wakeup
HDC2080
Periodic read with wakeup
Mation:
Ls2DW
{12C) Periodic read, wakeup on X axis
(SPI) Sample every second, wake on X a.

Accelerometer
Accelerometer_updated
Accelerometer_updated?

| oK ‘ | Cancel |

Figure 40: Loading Peripheral Preset for the temperature sensor

Applied configuration changes will be represented accordingly in nPZero Registers and Generated
code windows as demonstrated in Figure 41 as an example.
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W r#zeco Confguator -v121
e Vew hecetWorksaces St el

Registers

Addr  Name

[0x00] SLEEP_RST [0x00

[ox01] 1D
(0x02] sTA1
(0x03] 5782
[ox0a] PSwCTL
[0x05] SYSCFG1
0%06] SYSCFG2
[0807] S¥SCFG3
ox08] TOUT_L
[0x09] TOUT_H
[0X0A) INTCFG
(ox10] crop1
foxa1] MoDPL
fox12] PERPL_L
[0x13] PERP1_H
{ox14] NCMDPL
[ox15] ADDRPL
(0u16] RREGP

[0x17) THROVP1_L [0x00
[0x18] THROVP1_H [0x00
[0x19] THRUNP1_L [0x00

[0x1A] THRUNP1_H 0x00

(0x18] TWTP1
(ox1c] TerGPL
[0x1D] CFGP2

[0x1E] MODP2
(0x1F) PERp2_L
(0x20] Pep2_t
[0x21] NCMDP2
[0x22] ADDRP2
(0x23) RREGP2

ox2a] THROVP2_L [0x00

10251 THROVP2_H 0x00

val

0x60
ox01
0x00
0x20
0x04
0x00
ox0E
OxFF

OxFF
0x55
0x00
0x00
ox02

Configuration

Configuration preset

Peripheral o in normal mode

Power mode
Peripheral 3

Configuration preset

Peripheral o in normal mode

Pouer mode
Wake on peripheral
Sensortype

Poling mode
Pouer switch mode
Interrupt pin mode
Comparison mode

Sensor datatype

0x00

0x00

0x00

0x00

Swap registers
SPImode.

Poling period

0x00
0x00

G
o
0x00

oo e
o v

Number of bytes
5P read bytes number

Data threshold

it el
ox00 [ i eyt
. = oy tme
0x00 "DE-?:E

o

e oataunit

EEEE

] Enatie
Disabled
=
] Enatie

Periodic power-on
[ enable

Onc @ sp

Periodic ntialization, read data, compare against threshold.
Pover switch

Interrupt input (actve high)

nside

16-bit signed integer

[ enable

[ Enable

[ Enable

Clock polarty 0, clock phase O

1005 |10
o000
ose

2B

1S

~1000- 1000

100ms /160
X2000/32768

[ me

Figure 41: Configuring Peripheral connector for the accelerometer

« For the APl implementation, make sure that Template for the generated code is set as Default

* Press Save as and choose the same folder where STM32IDE project is located (Project name >

(STM).

Generated code

/* USER CODE BEGIN Header */
o

- gfile : main.c
* Gorief : Main program body

* gattention

* Copyright (c) 2023 STHicroelectronics.
* ALL rights reserved.

* This softuare is licensed under terms that can be found in the
“ in the root directory of this softuare component.
“ If no LICENSE file comes with this software, it is provided A¢

/* USER CODE END Header */
7% Includes
#include "main.h”

/* Private includes

#include

#include "stm321exx_hal.h"
#include <stdio.h>
/* USER CODE END Includes */

/= Private typedef
/* USER CODE BEGIN PTD */

/* USER CODE END PTD */
/% Private define

/* USER CODE BEGIN PD */
/* USER CODE END PD */

/* Private macro
/* USER CODE BEGIN PM */

/* USER CODE END PH */

/* Private vardables -----------=z=zzssss-ommmmmoemezssieooos
12¢_HandleTypedef hizel;

UART_HandleTypeDef huart2;
/* USER CODE BEGIN PV */
/* USER CODE END PV */

/* Private function prototypes ---ssssssssssssssssssseesoooooos
0id_SvstenClock Confis(void):

Template: [oensma | Optons: [] i zeo s Commands: ][]

Core > Src), replace the existing main.c file as shown in Figure 42.

3. After the saving main.c file, the custom project can be flashed in the same way as instructed in
subsection 4.5 ‘Building and flashing the example code"’.

ﬁ Save As

« > v 4 = ST » nPZeroSTM3Z_repository » Core » Src v O Search Src el |
|
Organise « MNew folder = - (7]
£y Home Name Date modified Type |
El Gallery | main 12/08/202512:53 C Source File
| stm32i0iec_hal_msp 12/08/2025 12:53 C Source File |
|
| stm32i0e_it 12/08/202512:53 C Source File
Deskti » . |
8 Desktop | syscalls 12/08/2025 12:53 C Source File |
& Downloads * | sysmem 12/08/2025 1253 € Source File
ﬁ Documents * moe ST manT an as - o |
| . |
File name: | main o
Save astype: Csource file (.c) ~ |
|
|
A Hide Folders Save Cancel
Figure 42: Saving main.c file
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6 Health, Safety and Environmental Notices

Qualified personnel
The nPZero G1S DevKit is designed for use by qualified personnel only.
A qualified person is defined as someone with the necessary education or
experience to recognize potential hazards and take appropriate measures to
minimize the risk of injury to themselves and others.

Qualified
personnel only

Power specifications

A PS1-class (IEC 62368-1) power supply delivering less 15 W is required to
power the nPZero G1S DevKit.

upto15W
power supply

Hot surface warning
During a fault condition, accessible surfaces may reach high temperatures.

> 6 I®

Danger hot surface
Contact may
cause burns

Electrostatic discharge (ESD)
The nPZero G1S DevKit is sensitive to electrostatic discharge. To prevent
damage, operate the device in an ESD-safe environment, such as a properly
equipped laboratory.

Use in ESD-safe
environment

Environmental care
Do not dispose of electronic waste in regular household bins. Please recycle

at designated centers where available. For more information on recycling,
contact your local authority or retailer.

=0 I®
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7 Terms of Use

By using this documentation, you agree to comply with Nanopower Semiconductor’s terms and conditions
of use. Please note that these terms may be updated or modified at any time without prior notice.

7.1 Liability disclaimer

Nanopower Semiconductor AS reserves the right to make changes to its products at any time and without
notice, to enhance reliability, functionality or design. The company assumes no liability for any issues
arising from the application or use of any products or circuits described in this documentation.

Nanopower Semiconductor makes no representations or warranties, either express or implied, regarding
the accuracy or completeness of the information contained herein. The company shall not be held liable
for any consequences resulting from the use of such information. In cases of inconsistency, ambiguity, or
conflict within Nanopower Semiconductor’s documentation, the Datasheet shall take precedence.
Additionally, Nanopower Semiconductor AS retains the right to make corrections, improvements, and
other modifications to this document at any time and without prior notice.

7.2 Definitions and Acceptance

By using nPZero G1S Development Kit or related materials provided by Nanopower Semiconductor AS
(collectively, the "Evaluation Board”), you ("You”) agree to be bound by these Evaluation Board Terms of
Use (the "Agreement”). If You do not agree, You must not use the Evaluation Board. Your use constitutes
acceptance of this Agreement. If You are using the Evaluation Board on behalf of a company or other legal
entity, You represent and warrant that You have the authority to bind such entity to this Agreement, and
“You" shall refer to such entity.

7.3 Ownership and Intellectual Property

All right, title, and interest in and to the Evaluation Board, including all associated intellectual property
rights, remain with Nanopower Semiconductor AS and/or its licensors. You may not remove any copyright
or other proprietary rights notices on the Evaluation Board without prior written authorization from
Nanopower. Except as expressly set forth in this Agreement, no license, express or implied, is granted
under any patents, copyrights, trade secrets, or other intellectual property rights of Nanopower. Subject
to the terms of this Agreement, Nanopower grants You a limited, non-exclusive, non-transferable, non-
sublicensable, revocable license to use the Evaluation Board solely for evaluation, testing, and development
purposes in accordance with subsection 7.4.

7.4 Purpose and Permitted Use

The Evaluation Board is provided solely for evaluation, testing, and development of Nanopower products
in a laboratory or research and development environment. The Evaluation Board shall not be, in any
case, directly or indirectly assembled as a part in any production of Yours as it is solely developed to
serve evaluation and testing purposes and has no direct function and is not a finished product. The
Evaluation Board is not a finished product and is not intended for consumer, household, medical, safety-
critical, military, aerospace, or automotive use unless expressly authorized in writing by Nanopower. The
Evaluation Board is not qualified for reliability, safety, or regulatory compliance and has not undergone
the same testing as production products.

7.5 Prohibited Uses

You shall not use the Evaluation Board in production systems, commercial products, or for resale. You shall
not sell, lease, sublicense, distribute, modify, reverse engineer, decompile, or disassemble Nanopower
Semiconductor AS Evaluation Board Terms of Use (April 2026) Page 2 of 3 the Evaluation Board or any
related software or firmware, except to the extent such restriction is prohibited by applicable law.

NPZ-G1S-DK-UG-V1.05 User Guide 36
Nanopower Semiconductor AS, www.nanopowersemi.com


http://www.nanopowersemi.com

nPZero G1S DevKit User Guide

7.6 Safety Responsibilities

You acknowledge that the Evaluation Board may present electrical, mechanical, or other hazards. You are
solely responsible for safe handling, use, and compliance with applicable safety standards. Nanopower
shall have no responsibility for damages resulting from improper or unsafe use.

7.7 Software and Firmware

Any software or firmware provided with the Evaluation Board is licensed, not sold, on a non-exclusive,
non-transferable, and non-sublicensable basis solely for use with the Evaluation Board. All software and
firmware are provided "AS IS” without warranties of any kind.

7.8 Regulatory Compliance

You are responsible for ensuring compliance with all applicable laws, regulations, and directives, including
but not limited to EMC, radio, and environmental regulations. The Evaluation Board may not be certified
for regulatory compliance. You shall not use, export, re-export, or transfer the Evaluation Board, directly
orindirectly, in violation of any applicable export control or sanctions laws or regulations, including those
of the European Union, Norway, and the United States. Without limitation, You shall not use the Evaluation
Board in connection with the development, production, or use of nuclear, chemical, or biological weapons,
missile systems, or in any other prohibited end-use, nor provide access to any restricted or sanctioned
persons or entities.

7.9 Warranty Disclaimer

Nanopower warrants only that it has the right to make the Evaluation Board available. TO THE MAX-
IMUM EXTENT PERMITTED BY LAW, THE EVALUATION BOARD IS PROVIDED "AS IS” AND ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, AND NON-INFRINGEMENT, ARE DISCLAIMED. YOU WARRANT THAT YOU UNDER-
STAND THE DANGERS OF HANDLING AND USING ELECTRICAL MECHANICAL COMPONENTS, SYSTEMS,
AND SUBSYSTEMS. YOU ASSUME ALL RESPONSIBILITY AND LIABILITY FOR ANY IMPROPER OR UNSAFE
HANDLING OR USE OF THE EVALUATION BOARD BY YOU, YOUR EMPLOYEES, AFFILIATES, CONTRACTORS,
AND DESIGNEES.

7.10 Limitation of Liability

To the maximum extent permitted by law, Nanopower shall not be liable for any indirect, incidental, special,
or consequential damages, including loss of profits, revenue, or data. Nanopower’s total aggregate liability
arising out of this Agreement shall not exceed the amount paid for the Evaluation Board, or EUR 10,
whichever is higher.

7.11 Indemnification

Nanopower Semiconductor AS Evaluation Board Terms of Use (April 2026) Page 3 of 3 You agree to defend,
indemnify, and hold harmless Nanopower Semiconductor AS and its affiliates from any claims, damages,
losses, or expenses arising from Your use of the Evaluation Board in violation of this Agreement.

7.12 Governing Law and Jurisdiction

This Agreement shall be governed by and construed in accordance with the laws of Norway, without regard
to its conflict of law principles. The courts of Norway shall have exclusive jurisdiction.

7.13 Severability

If any provision of this Agreement is held unenforceable, the remaining provisions shall remain in full force
and effect.

7.14 Waiver

Any failure to enforce a provision of this Agreement shall not constitute a waiver of future enforcement.
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7.15 Independent Contractors

Nothing in this Agreement creates any partnership, joint venture, agency, or employment relationship
between the parties.

7.16 Survival

Provisions which by their nature should survive termination shall survive.

7.17 Waste and Recycling (WEEE)

Nanopower Semiconductor fulfills its obligations as a producer under applicable EU WEEE legislation. End
users are responsible for disposing of the Evaluation Board through appropriate collection and recycling
channels and shall not dispose of it as unsorted municipal waste.
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