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Introduction to the nPZero NPZG1S
System Overview
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The nPZero G1S is a power-saving IC that can significantly 
reduce power consumption in sensor-based systems

ü Fits between the power source and the MCU (host) 
and sensors (peripherals)

ü Power cycles the MCU and peripherals                                   
using dedicated power switches

ü Handle sensor communication on behalf of the MCU

ü Wake up the MCU based on configurable triggers

nPZero's purpose within a system
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System Overview ς Power Switches
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ü 10 mA MCU power switch

ü 4x 1 mA peripheral power 
switch

ü Optional digital control 
allows the usage of external 
MOSFET/switch for higher 
current requirements



System Overview ς Digital Core and Interfaces
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ü Configurable state machine

ü Automatic communication 
with peripherals over SPI               
or I2C

ü Configurable wakeup 
triggers, based on sensor 
values



System Overview ς Clocks and Timers
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Clock sources:

üInternal 10 Hz clock

ÅNo external crystal required

üInternal crystal oscillator

ÅHigher timing accuracy

ÅOption to output clock 
signal on CLK_OUT

Individual timers for MCU 
and peripherals



System Overview ς ADC
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ü Optimized for low current 
consumption

ü 2 channels
ÅInternal input connected to 

powersource

ÅExternal input for simple analog 
sensors

ü 6-bits

ü 10 to 1024 Hz sampling rate



System Overview ς SRAM
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128B SRAM block

ü Peripheral configuration 
commands

ü General data storage 
(retained while MCU off)
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To find more nPZero technical resources, visit:
https://nanopowersemi.com/npzero-power-saving-ic
https://dev.nanopowersemi.com/
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Introduction to the nPZero NPZG1S
Power Modes



nPZero states of operation

The nPZero has 3 operation states:

ü Standby - MCU in control - waiting 

for configuration

ü Idle  - timekeeping

ü Polling  - fetching sensor data
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Smart Sensing

Standby

nPZero system states

There are different power consumption levels for the nPZero and other system components depending on 
the state of operation and the nPZero configuration
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States within a system
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MCU / PSWHP MCU typical modes nPZero Peripherals / PSWLP

On

Active
Standby

nPZero waiting for configuration and idle 
command

Configurable 
(power off by default)

Sleep

Low-power

Off
Shutdown 
(power off)

Smart
Sensing

Idle
nPZero counting time for next 

operation

Configurable 
(power off by default)

Polling
Sensor powered on, configuration, 
read sensor value or interrupt input

On

ü In master mode the MCU can configure the nPZero, read sensor data, and run the main application as required. 
When suitable it can hand over control to the nPZero and set the system into Idle mode. 

ü In Smart Sensing mode the nPZero manages the system and power cycles the sensors, according to the 
configuration set by the MCU. 



System typical current usage
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values shown here are merely illustrative, power usage 
varies for each application, system and operation conditions



Systemtypical current usage
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values shown here are merely illustrative, power usage 
varies for each application, system and operation conditions



nPZero typical current usage during operation
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values shown here are merely illustrative, power usage 
varies for each application, system and operation conditions
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To find more nPZero technical resources, visit:
https://nanopowersemi.com/npzero-power-saving-ic
https://dev.nanopowersemi.com/
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Introduction to the nPZero NPZG1S
System Clock Modes



nPZero system clock

The system clock is the  
heartbeat of the nPZero

The system clock is used to 
keep track of time between 
poll events, global timeouts 
and ADC sampling
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nPZero system clock sources

The nPZero uses an ultra-low power 10 Hz oscillator by default

The system clock can instead be sourced from a crystal oscillator for higher precision 
timekeeping

System clock frequencies can be configured from 0.625 Hz up to 16 Hz depending on the 
division and clock source
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nPZero ADC sampling rate

The ADC sampling rate is by default derived from the system clock, or alternatively from the 
Crystal Oscillator

Depending on the clock source selected, the system clock or the crystal oscillator, the ADC 
sampling clock frequencies can go from 0.625 to 16 Hz or 64 Hz to 1024 Hz respectively

When the external ADC channel is enabled the sampling of each channel is halved
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Purpose of the nPZero CLK_OUT pin

The crystal oscillator clock can be routed externally via the CLK_OUT pin which will 
output a nominal 32.768 kHz signal

To enable the crystal oscillator, an external crystal needs to be connected to the XTAL1 
and XTAL2 pins

The clock output frequencies can be selected from 32 kHz down to 1 kHz
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To find more nPZero technical resources, visit:
https://nanopowersemi.com/npzero-power-saving-ic
https://dev.nanopowersemi.com/
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Introduction to the nPZero NPZG1S
Peripheral Management



nPZero peripheral management principles

ü Power can be always on, or periodic

ü SPI or I2C serial protocols can be used 
to configure and read data

ü Each peripheral has a power switch 
which can supply up to 1mA directly, or 
a logic output to drive an external 
power switch

ü Four polling modes are available

Nanopower AS, all rights reserved 24



nPZero trigger conditions

The trigger for each peripheral can be either an external 
interrupt or a comparison between the data from the 
peripheral and set thresholds

There are two threshold-compare-modes:

üDefault trigger area - value is above or equal to the over-
threshold, or below or equal to the under-threshold

üInverted trigger area - value goes below the over-threshold 
and above the under-threshold
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Poll Mode 0

Periodically initialize via I2C or SPI, read sensor value, and compare against threshold
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The nPZero will periodically power up the peripheral, wait for some time (defined by tinit), and send initialization commands via I2C or SPI. 

Following a second delay (defined by twait) the nPZero will read the value of the sensor.

After the values are read, they are compared against the set thresholds, and if exceeded, a wake-up is triggered and the host is powered up.

SW_HP

SW_LP

SDA tinit twait
INIT READ



Poll Mode 1

Periodically initialize via I2C or SPI, wait on sensor interrupt until timeout, read sensor 
value, and compare against thresholds
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The nPZero will periodically power up the peripheral, wait for some time (defined by tinit), and send initialization commands via I2C or SPI. 

Then the nPZero will wait for a peripheral interrupt to be asserted, before reading the sensor values.

After the values are read, they are compared against the set thresholds, and if exceeded, a wake-up is triggered and the host is powered up. 

If the peripheral does not assert an interrupt within a certain amount of time (defined by twait), the peripheral is powered off.

SW_HP

SW_LP

SDA tinit twait
INIT READ

INT



Poll Mode 2

Periodically initialize via I2C or SPI, trigger on sensor interrupt until timeout
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The nPZero will periodically power-up the peripheral, wait for some time (defined by tinit), and send initialization commands via I2C or SPI.

Then the nPZero will wait for a peripheral interrupt to be asserted, at which point the device is triggered and the host is powered up. 

If the peripheral does not assert an interrupt within a certain amount of time (defined by twait), then the peripheral is powered off.

This mode can be used with peripherals that support internal comparison against set thresholds.



Poll Mode 3

Trigger on sensor interrupt
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If the power switch is always on, the nPZero will wake asynchronously when a peripheral interrupt is asserted.

If the peripheral is in periodic power-on then the nPZero will periodically power up the peripheral and wait for a peripheral interrupt to be 

asserted, at which point a wake-up is triggered and the host is powered up. If the peripheral does not assert an interrupt within a certain 

amount of time (defined by twait), then the peripheral is powered off.

This mode can be used with simple peripherals which do not need any setup.
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To find more nPZero technical resources, visit:
https://nanopowersemi.com/npzero-power-saving-ic
https://dev.nanopowersemi.com/
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