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Power
source

The nPZero G1S is a powaving IC that can significar
reduce power consumption in sendmaised systems

U Fits between the power source and the MCU (hos
and sensors (peripherals)

U Power cycles the MCU and peripherals
using dedicated power switches

& Temperature fr\‘ 3-axial

Sensor accelerometer

U Handle sensor communication on behalf of the M«
U Wake up the MCU based on configurable triggers ——> power line

—> config/data line



System Overview, Power Switches
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U 10 mA MCU power switch

U _4x 1 mA peripheral power
switch

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



nanopower

semiconductor

System Overview Digital Core and Interfaces

i0F nPZero
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MCU (host)
¥4 VDD

. U Configurable state machine

Power Source

U “Automatic communication
with peripherals over SPI
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System Overview Clocks and Timers

Power Source

I

32.768 kHz .1

1.5-3.6 VRIS
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Clock sources:

U Internal 10 Hz clock
ANo external crystal required

U Internal crystal oscillator
AHigher timing accuracy

A Option to output clock
signal on CLK_ OUT

Individual timers for MCU
and peripherals
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System Overview, ADC

{FnPZero Al Optimized for low current
consumption
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System Overview, SRAM

®
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To find more nPZero technical resources, Vvisit:
https://nanopowersemi.com/npzeropower-savingic
. https://dev.nanopowersemi.com/

Nanopower AS, all rights reserved 8
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SW_HP

The nPZero has 3 operation states:

Operation
CLK_OUT control

U Standby- MCU in control- waiting &

I’C

for configuration

/ : / ADC Peripheral Peripheral
U “Idle -timekeeping conjf_ 2) o 51 comms

U Polling - fetching sensor data

ADC_EXT SW_LP[1-4] INT[1-4]

Nanopower AS, all rights reserved 10



nPZero system states
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There are different power consumption levels for the nPZero and other system components depending ¢
the state of operation and the nPZero configuration

Standby

nPZero
Standby
|12C slave

Peripherals
Power
configurable

Shutdown

nPZero
Idle
12C off

Peripherals
Shutdown
configurable

MCU

Shutdown

Polling

nPZero

Polling
12C master

Smart Sensing

_______________________________________________________________________________

Nanopower AS, all rights reserved
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States within a system

MCU / PSWHP | MCU typical mode Peripherals / PSWLF

Active
Standby Configurable

Slee it | | |
on P nPZero waiting for configuration and idle (power off by default)

Lovv_power Command

Idle
nPZero counting time for next
operation

Configurable
(power off by default)

Shutdown Smart

(power off) Sensing Polling
Sensor powered on, configuration
read sensor value or interrupt inpt

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

U InSmart Sensingiode the nPZero manages the system and power cycles the sensors, according to the
configuration set by the MCU.

Nanopower AS, all rights reserved




System typical current usage

3 000

2 500

2 000

1500

. Current (1A)

1 000
’ 4
’ P K2
~ 500

Standby

values shown here are merely illustrative, power usage

varies for each application, system and operation conditid

Polling

mnPZero = Peripheral’MCU

“anopower AS, all rights reserved
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Systemtypical current usage
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Standby Polling

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

¢ mnPZero m Peripheral’MCU
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, R <&
nPZero typical current usage during operation

@
5 000

500

GA)

Current
o1

values shown here are merely illustrative, power usage MCU ==nPZero —.Jherals
varies for each application, system and operation conditid

uanopower AS, all rights reserved 1)



nanopower

semicon ductor

To find more nPZero technical resources, Vvisit:
https://nanopowersemi.com/npzeropower-savingic
. https://dev.nanopowersemi.com/

Nanopower AS, all rights reserved 16
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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

CLK_OUT

ADC
config [2]

___/___

ADC_EXT

Nanopower AS, all rights reserved

SW_HP

Operation
control

@z

Peripheral
mgmt. [4]

O

SW_LP[1-4] INT[1-4]

nanopower

semiconductor

I°C

Peripheral
comms

---= SPI
T
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nPZero system clock sources

The nPZero uses an uHmv powerl0 Hzoscillator by default

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

System clock frequencies can be configured D@25 Hz up to 16 Hiepending on the
division and clock source

1 (H zowipowe r
osctolrl a

Syste
cl ocl

SCLEEBTATU
SCLEEL SCLEI V SCLEI ¥ N
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nPZero ADC sampling rate

The ADC sampling rate is by default derived fronsystem clockor 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 fror625 to 16 Hz or 64 Hz to 1024relpectively

When the external ADC channel is enabled the sampling of each channel is halved

Sytent | o ADC

sampling
clock

3Z7T6BHzZ

XO

ADCLISEL SCLEEL

Nanopower AS, all rights reserved 20
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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 nominaB2.768 kHzignal

To enable the crystal oscillator, an external crystal needs to be connected to the XTAL]
and XTALZ2 pins

The clock output frequencies can be selected from 32 kHz dolvkHa

327 6BHzZ
XO

CLIOUT

X OCL KOWT V

Nanopower AS, all rights reserved 21
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To find more nPZero technical resources, Vvisit:
https://nanopowersemi.com/npzeropower-savingic
. https://dev.nanopowersemi.com/
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Power can be always on, or periodic

SP1 or 12C serial protocols can be used

to configure and read data

Each peripheral has a power switch
which can supply up tbmAdirectly, or

a logic output to drive an external
power switch

Fourpolling modesre available

CLK_OUT

ADC
config [2]

___/___

ADC_EXT

Nanopower AS, all rights reserved

SW_HP

Operation
control

@z

Peripheral
mgmt. [4]

O

SW_LP[1-4] INT[1-4]
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I?C

Peripheral
comms

---> SPI
T
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nPZero trigger conditions

The trigger for each peripheral can be eitheesternal
interruptor a comparison between the data from the
peripheral and sethresholds

Default trigger area

There are two thresholdomparemodes:

Over-threshold

U Default trigger areavalue is above or equal to the over |
threshold, or below or equal to the undémeshold Inverted trigger area

Under-threshold

U Inverted trigger areavalue goes below the ow#inreshold
and above the undethreshold Default trigger area

Nanopower AS, all rights reserved 25
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Poll Mode O

Periodically initialize via I12C or SPI, read sensor value, and compare against threshold

S WH P

|
sw.p__f |
!

I NI T }

\ RE AD

SDA G

t wait
Compare read value

The nPZero will periodically power up the peripheral, wait for some time (defitied Jpyand send initialization commands via 12C or SPI.
Following a second delay (definedgit) the nPZero will read the value of the sensor.

After the values are read, they are compared against the set thresholds, and if exceededyaigalkggered and the hostpswered up.

Nanopower AS, all rights reserved 26
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Poll Mode 1

Periodically initialize via 12C or SPI, wait on sensor interrupt until timeout, read sensor
value, and compare against thresholds

) —
&S —
SDA tinit QS t wa i PEA )

| NT \

Compare read value

The nPZero will periodically power up the peripheral, wait for some time (definiedt Joyand send initialization commands via 12C 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 exceededyaigalggered and the hostpswered up.

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

Nanopower AS, all rights reserved 27
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Poll Mode 2

Periodically initialize via 12C or SPI, trigger on sensor interrupt until timeout

SW_HP /
swip | |
SDA tinit Wl twait
INT /

The nPZero will periodically powgs the peripheral, wait for some time (definedtloyt), and send initialization commands via 12C or SPI.
Then the nPZero will wait for a peripheral interrupt to be asserted, at which point the device is triggered and thewestdup.
If the peripheral does not assert an interrupt within a certain amount of time (defin@ealty, then the peripheral is powered off.

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

Nanopower AS, all rights reserved 28



nanopower

semiconductor

Poll Mode 3

Trigger on sensor interrupt

SW_HP /
SW_LP /
twait
INT /

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

If the peripheral is in periodic powen then the nPZero will periodically power up the peripheral and wait for a peripheralpnto be
asserted, at which point a wak is triggered and the host is powered up. If the peripheral does not assert an interruptvadrtain

amount of time (defined biwait), then the peripheral is powered off.
This mode can be used with simple peripherals which do not need any setup.

Nanopower AS, all rights reserved YA
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To find more nPZero technical resources, Vvisit:
https://nanopowersemi.com/npzeropower-savingic
. https://dev.nanopowersemi.com/
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