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Practicalities

Duration: 50 min presentation, 10 min Q&A

Questions are encouraged!

= Please type questions on the top of the right sidebar

= All questions are anonymous

= Try to keep them relevant to the topic

The chat on the bottom of the right sidebar is not

anonymous, and it should not be used for questions.

Go to DevZone if you have more questions

A recording of the webinar will be available D e V Z 0 n e

together with the presentation at

webinars.nordicsemi.com/on-demand



http://webinars.nordicsemi.com/on-demand

© Nordic Semiconductor

What is Power Management?

Power Inputs Power Outputs
DC Power Supply Regulated Power
Battery power P MI C Regulated Power
Battery charging Regulated Power
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Next Generation Power Management
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Customer reguirements drive complexity

= Reset and recover functions

Long battery life

Fast charging

Accurate battery level over
temperature

Unboxing ready to use




So you'll need...

H++-m+ +m=

Charger Power Fuel External Hard
|IC Regulation Gauge Watchdog Reset IC



_this!

nPM1300
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NPM1500

Unregulated 2.3 - 55V

System
USB Power Regulator

” [ | Power Lost
200 mA
A Buck 10-33V
HEN 800mA DC/DC .
- Linear Converter Load Switch or

. Charger 10-33VLDO
Ultra-high Unigque system _ | w/ Ship Mode _
efficiency management — and Thermal 200 mA Load Switch or

features Charge Buck 10-33VLDO

DC/DC
Converter 1.0-33V

Current
Control

Battery Pack
Hard Reset

2 Power and
System SDA

Management [ Digital

5 GPIOs

Accurate,
ultra-low-power
fuel gauge

3 LED Drivers




We took care of the complexity..

PMIC Charger  2xBuck 2xLoad Fuel External Hard
IC DC/DC Switch Gauge Watchdog Reset IC
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..SO you don't have to
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Which one do you prefer?

Still lacking a lot of functionality...
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NPM1500

A quick overview
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Power Management

i) A

Two buck Two load Battery USB-C input Ship mode Fuel gauge
converters switches charger compatible
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System Management

0 G of @ /A

Recovery from Hard reset Hibernate Watchdog Power Loss
failed boot timer warning
?? L
Tok 0 i
30
5x GPIOs 3x LED Drivers Configurable USB-C CC-pins

through TWI
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The most intelligent PMIC on the market

| .
O Failed boot reCoOvery - Power cycle devices that hang before the watchdog is enabled
‘ , Hard reset - Use one or two buttons to power cycle a frozen device
z .
e-9°7 Hibernate - rRuna timer at nA currents until it's time to wake up

WatCthg timer - adds an extra layer of protection

Power Loss Wa miﬂg - Get to know when the power is about to fail

> &



# nPM PowerUP

ACTIONS ~

| Open Serial Terminal 4 ‘

| Reset Device ‘

| Record Events ‘

FUEL GAUGE S
Active Battery Model

LP302535 (272.8 m, ~
| Write Battery Model ‘

| Profile Battery ‘

SETTINGS ~

Reporting Rate 2000 ms

—e

DASHBOARD

Fuel Gauge

Load Switch/LDO 1

Vouroot

LDO

CHARGER REGULATORS

Enable @)
97.1%

Time to empty  147hr 11min

Enable )

Load Switch

1v

SYSTEM FEATURES PROFILES GRAPH

Batlery Status

Voltage 414V
Current OmA
Temperature 26.60°C
Charging Mode N/A

Load Switch/LDO 2 Enable ()
LDO Load Switch
Veunsez v

NPM PowerUP

srow sioe raneL (@D

Power management at your fingertips

FEEDBACK ABOUT

Charger Enable @ ~
VTERM 36 v
—e

lewe 32 ma
[

BUCK 1

VJLT'

Software

Enable @)~

BUCK 2

Software




© Nordic Semiconductor

Quality of life for everyone!

No need to write code No need to study datasheets

For the Hardware Designer For the Software Developer
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Fase-of-use

$ PM PowerUP v0.9(
P A eour L]
— L2
o . T
e |- = —_—t -
Auto LA Auto -
=
m
off 2 off -
[

Configure — Export — Implement




% nPM PowerUP v0.9.0 — O X

nPM1300 Evaluation Kit 4 DASHBOARD CHARGER REGULATORS SYSTEM FEATURES PROFILES GRAPH FEEDBACK ‘

m B338733D77157646 - ABOUT .
Fuel Gauge Enable @) Battery Status Charger Enable @) ~
Voltage 422V Vieru 42 v

87.1 0/0 Current —173 mA O
Time to full Ohr 27min Temperature 24.70°C lone 404 mA

f Charging Mode Constant Voltage ®

Enable Recharging [ @)

Irerm

10% v

VTR\CKLE_FAST

Fuel gauge a

NTC thermistor

Highly accurate and easy to use 10kQ

II

SHOW SIDE PANEL . CLEAR LOG OPEN LOG FILE AUTOSCROLL LOG ® SHOW LOG




Fuel gauge at room temperature

State of Charge Prediction
T
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SOC (%)
8 & 3 8
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~— Voltage-based lookup table
nPM 1300 Fuel Gauge
—Coulomb Counter Reft

o

Instantaneous SOC estimation Error
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~— Voltage-based lookup table Error
nPM1300 Fuel Gauge Error

Error (%)
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Fuel gauge accuracy with large temp swings

SOC (%)

Temperature (°C)

-20

State of Charge Prediction
\ T

~— Voltage-based lookup table
nPM 1300 Fuel Gauge
—— Coulomb Counter Ref

Instantaneous SOC estimation Error

Voltage-based lookup table Error
nPM 1300 Fuel Gauge Error

Battery Temperature
1

\_

Battery NTC

Time (Hours)



Fuel gauge principle

nPMI300 Host SoC

Current
monitor

| Fuel Gauge
Algorithm
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Nordic fuel gauge system

nPMI300 Nordic SoCs & SiPs

Measurements: Fuel gauge SW:
- Current - Algorithm

- Voltage - Battery model
- Temperature

nPMI300-EK + nPM-PowerUP App Battery
nPM-FG Board - Battery Measurements Model
.json file

- Battery Model Extraction
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summary
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Unigue system management features

Easy-to-use, code-free development software

The ideal companion to Nordic SoCs and SiPs
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Get on It

#] Sign up for more webinars at webinars.nordicsemi.com
#2 Get tech support and join our community at devzone.nordicsemi.com

#3 Find out more about our products and services at nordicsemi.com

NORDIC

SEMICONDUCTOR
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