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infineon
loT-AdvantEdge™ Core Strengths &—/

CONNECT COMPUTE CREATE
connectivity with best-in- loT-optimized MCU solutions that Flexible, open-architecture platform
class range and interoperability; deliver , enabling designers to craft unique,
delivering excellent consumer , and data intelligence at loT systems from a
experience the edge, while enabling engaging comprehensive menu of preconfigured

human-machine interfaces building blocks
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(infineon

loT-AdvantEdge™ Solves Critical loT Design Problems

\ - >
Connectivity Security HMI Low Power
(_Betting proqlucts to work seamless_ly ina Compliance with emerging Aesthetically attractive industrial Operating on low power for long periods
field of multiple wireless technologies; privacy and security design enabled by state-of-the-art HMI Heat dissipation
dual-band Wi-Fiand BT requirements ; ; i
Addressing environmental issues

Ease-of-Use Integration Cloud Monetization
Making technology plug-and-play Making disparate technologies work Secure, scalable device management Enhanced profitability through reduced
Behind-the-scenes software updates together seamlessly with easy on-boarding supporting major support costs

platforms or in-house servers .
Secure lifecycle management enables

Voice commands and other simple
feature upgrade/maintenance

interfaces
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WI-Fi loT Architectures and Portfolio




Tnfineon
Wi-Fi Product Portfolio &_/

| 43364 | 43455 | 4373/ 4373E
1 SB 1x1 11n \ | DBixlllac+BT5.0 P DB 1x1 11ac + BT5.2
SDIO SDIO/SPI USB/SDIO/PCle

L 43439 L

_________ — SB 1x1 11n + BT5.2 . . 3 X

: 4343W/43438 5/' SDIO/SPI 54590 Coming in 2H’21:

1 SB 1x1 11n + BT5.1 DB 2x2 1lac + BT 5.1

I SDIO/SPI | PCle/SDIO 2x2ax DB + BT5.2
/ 43012 \ 54591 Coming in 2022:

ULP DB 1x1 11n + BT5.1 DB 2x2 1lac, RSDB, BT5.1
\ SDIO/SPI WLBGA/WLCSP / PCle/SDIO 1X1aX DB + BT52
—
43903 43907 54907
SB 1x1 11n + 160-MHz R4 1x1 DB 11n + 320-MHz R4 1xlac DB + 320-MHz R4

Wi-Fi

Infineon’s Wi-Fi portfolio provides high-
performance, flexible connectivity for Linux,
Android, and RTOS. Many of the Wi-Fi +
Bluetooth combos are supported on Infineon’s
WICED Wi-Fi and ModusToolbox Software
Development Kits (SDK) which provide code
examples, tools and development support.

Wi-Fi +Bluetooth Combos

Infineon’s Wi-Fi and Bluetooth combos use production-ready,
fully-certified Wi-Fi + Bluetooth combo modules based on both
Linux and RTOS based platforms. Many of the Wi-Fi +
Bluetooth combos are supported on Infineon’s WICED Wi-Fi
and ModusToolbox Software Development Kits (SDK) which
provide code examples, tools and development support for
easier and faster development.
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o _ _ Iﬁneon
Wi-Fi 10T Device Architectures

Architecture 1
»  External Host MCU or MPU running WWD/WHD
> Radio only wireless module

MPU / A-Class > Lowest cost partner module option

Processor Host > Good MCU flexibility
(3 Party)

Pros

Partner Module Wi-Fi C
ons

|
©

i Moderate design complexi
Running WWD/WHD I Blleless ’ gn complexity
and Customer Radio O »  External platform support required

Application
PP Bluetooth / Examples

Bluetooth LE
> Laird Connectivity Sterling-LWB5+
(CYW4373E)

> Murata 1LV (CYW43012)

MCU Host (PSoC 6
or 3" Party M-Class

Partner Module

Running WWD/WHD IFX Wireless
and Customer Radio
Application

®

Bluetooth /
Bluetooth LE
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i

Wi-Fi 10T Device Architectures

Architecture 2
»  System/Applications Processor
> Interfacing with integrated Partner Module containing MCU Host (running WWD/WHD) + Radio

Pros
System / Applications > Easiest to design in

Processor (3rd Party) > Good MCU flexibility

Cons

Partner Module
> Highest cost partner module

Running .
IFX Wireless > Larger module footprint
Customer e

App||cat|0n 6 or 3" Party M-Class)

Examples

Bluetooth /
Bluctoot L E »  Azurewave AW-CU427 (PSoC 6 +

CYW43438)

> Laird Connectivity Sterling-EWB
(STM32F412 + CYW4343W)

2021-02-04 restricted Copyright © Infineon Technologies AG 2021. All rights reserved.



Tnfineon
Wi-Fi loT Device Architectures &—/

Architecture 3

> Wireless Partner Module contains single-chip, Infineon Wi-Fi SoC that runs WWD/WHD
> Potentially could be used in Architecture 1 as well with separate

Pros
> Easy to design-in with single chip

Partner Module
> Low cost

Wi-Fi
. Cons
IFX Wi-Fi SoC: (‘)
Networking MCU/MPU Host Running

_ _ > Potentially limited interfaces and
WWD/WHD, Wireless Radio . . -
. application capability

MCU/MPU Running Customer
Application

Bluetooth / > Murata 1PS (CYW54907)
Bluetooth LE
> Murata 1GC (CYW43907)

2021-02-04 restricted Copyright © Infineon Technologies AG 2021. All rights reserved.



PSoC 6 MCU Portfolio Tnfineon

Ultra-Low-Power | Flexibility | Hardware-Based Security and Root of Trust

PSoC 61 Line PSoC 62 Line PSoC 63 Line PSoC 64 Line
Ultra-Low-Power and Ultra-Low-Power, Dual-Core, and High-Integration Wired/Wireless Ultra-Low-Power. Dual-Core. “Just Works” Secured Host MCU Series
High-Performance MCU Series High-Performance MCU Series Connectivity MCU Series : .
CY8C61xA CY8C62xA
Arm Cortex-M4 Arm Cortex-M4 & Arm Cortex-M0+ CYBO64xA CYSOC64xA
2MB/1MB! 2MB/1IMB Arm Cortex-M4 & Arm Cortex-MO+ Arm Cortex-M4 & Arm Cortex-MO+
DAC?, QSPI3, FS-USB*, SDHC®, DC-DC DAC, QSPI, FS-USB, SDHC, DC-DC 2MB/1MB 2MB/1IMB
Secure-Boot MCU AWS Standard Secure MCU
CY8CH1x8 CY8CE2x8 Secure Flashboot, CY Secure Bootloader, A$|'\:/| _'ﬂrtw TF;de/_ ;sAAF/;m
Arm Cortex-M4 Arm Cortex-M4 & Arm Cortex-MO+ “M integrated wi
g 1MB/512KB 1MB/512KB
% DAC, QSPI, FS-USB, SDHC, DC-DC DAC, QSPI, FS-USB, SDHC, DC-DC CYBO6447B2I-D54
— Arm Cortex-M4 & Arm Cortex-M0+
iy CY8C61x7 CY8C62x7 CY8C63x7 1MB/288KB
= Arm Cortex-M4 Arm Cortex-M4 & Arm Cortex-M0O+ Arm Cortex-M4 & Arm Cortex-MO+ Secure Flashboot, CY Secure Bootloader
— 1MB/288KB 1MB/288KB 1MB/288KB MbedOS, AFR, fRTOS Support
'g DAC, QSPI, UDB®, FS-USB,DC-DC DAC, QSPI, UDB, FS-USB, DC-DC DAC, QSPI, UDB, BLE, DC-DC
@
8 CY8C61x6 CY8C62x6 CY8C63x6
c Arm Cortex-M4 Arm Cortex-M4 & Arm Cortex-M0+ Arm Cortex-M4 & Arm Cortex-M0+ CYB06447BZI-BLD53
© 512KB/128KB 512KB/128KB 512KB/128KB, 1.71-3.6V Arm Cortex-M4 & Arm Cortex-M0+
é DAC, QSPI, UDB, FS-USB,DC-DC DAC, QSPI, UDB, FS-USB, DC-DC DAC, QSPI, UDB, BLE, DC-DC 1MB/288KB, BLE
o Secure Flashboot, CY Secure Bootloader
hw MbedOS, AFR, fRTOS Support
[} CY8C61x5 CY8C62x5
o Arm Cortex-M4 Arm Cortex-M4 & Arm Cortex-M0+
512KB/256KB 512KB/256KB
QSPI, UDB, FS-USB,CAN FD’, SDHC QSPI, FS-USB, CAN FD, DC-DC, SDHC CY8B064x5
Arm Cortex-M4 & Arm Cortex-MO+
- 512KB/256KB
CcQ221 CQ221
CY8C61x4 - CY8Ce2x4 Secure Flashboot, CY Secure Bootloader
Arm Cortex-M4 Arm Cortex-M4 & Arm Cortex-M0+ MbedOS, AFR, fRTOS Support
256KB/128KB 256KB/128KB
QSPI, FS-USB,CAN FD, 2x ADC QSPI, FS-USB,CAN FD, 2x ADC
1 Flash KB/SRAM KB) 4Full-Speed USB 7 Controller Area Network Flexible Data-Rate Concept  Development ~ Sampling  Production
2 Digital to analog convertor 5 Secure Digital Host Controller Status E E E
3Quad-SPI 6 Universal digital block — programmable logic E

Availability

2021-02-04 restricted Copyright © Infineon Technologies AG 2021. All rights reserved. v
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CYWA43012 Wi-Fi/Bluetooth Radio
and PSoC 6 MCUs




ICW Wi-Fi PL Product Update: (in’ffneon
CYW43012 - DB 1x1 11n/1lac + BT 5.2

| Key Features / Value Propositﬁé

Wireless Connectivity Family | CYW43012
= 802.11n and 802.11ac-friendly - MCS8 (256-QAM) for 20 MHz channels

= 802.11ac explicit beamformer support WLAN Subsystem
= Best-in-class power consumption in active and power saving modes with MCU offload
= SDIO for WiFi with HCI over UART/SPI or embedded Bluetooth host stack in ROM

= Integrated IPv4/ IPv6 network stack on-chip

= Operating temperature range: -20 to +70C

= Support for both RTOS and Linux/Android (A-Class) host designs

Arm® Cortex® M3

SRAM SDIO 3.0

| Target Applications 2
Advanced On-Chip Coexistence 3-Wire GCI3
= Wearables, Smart Home products and Portable Audio devices BT/WLAN Interfaces
Coexistence 2-Wire SECI?

= All Smart consumer products where maximum Battery Life is required
= |oT Edge Nodes where basic 802.11ac AP/Router compatibility is required

| Development Kit

2.4 GHz

Bluetooth

= |FX Kit: CY8CKIT-062S2-43012 (PSoC 62 + Murata 1LV) — Now

= IFX Kit: CYW9P62S1-43012EVB-01 (PSoC 62 + CYW43012 Integr. Module) — Now
= |FX Kit: CY8CKIT-064B0S2-43012 (PSoC 64 Secure Boot + Murata 1LV) — Now

= |IFX Kit: CY8CKIT-0640S2-43012 (PSoC 64 AWS MCU + Murata 1LV) — Now Bluetooth Subsystem
= Embedded Artist Murata 1LV M.2 Module Card (EAR00323, Linux) — Now

| Module Availability Update

Azurewave (AW-AM497): Production: Now (Started Jan ‘21)
Murata Type 1LV (LBEE59B1LV): Production Now (Started Jan ‘19)

2021-11-02 restricted Copyright © Infineon Technologies AG 2020. All rights reserved.



Infineon

;

CYW43012 Wi-Fi/BT Radio ULP 28nm Design with Enhanced Deep Slee

RECEIVE — TRANSMIT
. ~
50% W power consumption 25% W power
than existing 40nm 802.11n products consumption than
existing 40nm

70% W power consumption 802.11n products
than existing 40nm 802.11ac
products

Smmy LOW POWER

80% W Sleep power consumption than existing 40nm
802.11n products

50% to 60% W Idle & Ready Mode power consumption
than existing 40nm 802.11n products

CYW43012 is a game-changer!

restricted



Power Consumption: CYW43012 vs Existing 40nm 11n (Infineon

~50% power savings in 2.4GHz DTIM 1 & DTIM 3
~46% power savings for 2.4 GHz RX (MCS7)
~28% power savings for 2.4 GHz TX (MCS7)

BA DDIO Total Power
6 8 0 . Consumption from
. : Ba Battery (mW)**
Radio Off 0.0035 0.08
SLEEP, |IEEE Power Save, Inter Beacon 0.0058 80
2.4GHz DTIM 1 1.05 74 3.928 0.447 93.0 1.795
2.4GHz DTIM 3 0.35 86 1.432 0.156 88.0
Rx MCS7 HT20 41 12 140.4 21 375
Tx MCS7 HT20 18dBM = 260 (15 dBm) 15 936.0 187 1400
Rx MCS7 HT20 = — — 215 770 78.940
Tx MCS7 HT20 18dBM = — — 265 1600 957.200

**Assuming 3.6V VBAT direct from battery and 1.8V VIO from a 90% efficiency external buck connected to 3.6V battery

2021-11-02 restricted



ICW MCU PL Product Update: PSoC 6-2MB (CYSCH2xA)

(infineon

Key Features / Value Propositions

= High-performance PSoC 6 device ideal as an IoT Host MCU. Large on-chip memory (2048 KB Flash,

1024 KB SRAM) with dual core CPU for running Edge Compute + Secure + Cloud connected applications

= Features 2 Secure Digital Host Controllers that can be configured as a SDIO interface to be used with

Infineon Wi-Fi/Bluetooth Combo Radios (CYW4343W/8, CYW43012 currently with more coming)

= Industry leading CapSense as well as Dedicated Audio processing hardware blocks

= Upto

102 GPIOs. 16 Smart I/Os to integrate external digital logic.

Target Applications

= Smart Home, Wearables, |oT Gateways

= Home Appliance HMIs, Audio Processing,

= Potential applications where Wi-Fi and Sensor Fusion and/or ML is required

Development Kit

= PSoC 62 + CYW43012 Pioneer Kit (CY8CKIT-062S2-43012)

o

o

o

o

Arduino compatible headers — connect to sensors, graphics shields
CapSense touch buttons and slider

External Excelon F-RAM nonvolatile memory

PSoC 62 hosts the low power CYW43012 radio in the Murata 1LV module

Availability Update

Silicon

Production: Now -> (started April ‘20) Kit Production: Now -> (started 2019)

CYBC62xA

MCU Subsystem

arm

Cortex -M4
with SP FPU
150-MHz

|-Cache 8KB

arm

Cortex -M0+
100-MHz

|-Cache 8KB

SRAM
1024KB

Flash
2048KB

Crypto

DMA
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GPIO x8
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TCPWM
x32

GPIO x8

GPIO x8
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PSoC 6: Purpose-Built for the 0T

Infineon

i

Emerging loT devices require increased processing and security without a power or cost penalty

Limited
Processing Capacity

Expensive,
High-Power Consumption

Long Battery Life
More Data Processing
Security

Application Processors Microcontrollers

Infineon’s PSoC 6 portfolio bridges the gap between application processors and standard microcontrollers

>
>
>
>

150-MHz and 100-MHz dual-core Arm® Cortex®-M4 and Arm Cortex®-M0+ ultra-low-power 40-nm architecture

Industry-leading ultra-low-power design that consumes as little as 22-yA/MHz in active power mode?!

Best-in-class flexibility with wired and wireless connectivity options, software defined peripherals and industry-leading CapSense®
Integrated, hardware-based Trusted Execution Environment (TEE) with secure data storage

*Linked terms are defined in the Glossary
1 Power specifications are based on the Arm Cortex®-M4 CPU

2021-11-02
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PSoC 6: Ultra-Low-Power 10T Solution (Infineon,

Digital Analog Clock
Peripherals | Peripherals Sources
Available Available Available

Code
Execution

Wake-Up Wake-Up
Sources

Power Mode Current Consumption

5.82-mA @ 150-MHz (LPY)

Active (M4 Y Al Al Al - ;
ctive (M) 1.43-mA @ 50-MHz (ULP?) es
. 3.43-mA @ 100-MHz (LP)
Active (MO+ Y Al Al Al - -
ctive (M0+) 0.75-mA @ 25-MHz (ULP) es
Low-Power Active (M4) 380-pA @ 8-MHz Yes All All 8-MHz IMO?® - -
Deep-Sleep 7.0-pA No WDT*, SCB® gg”;@agaéoéa 32-kHz ILO® C‘Uvngﬁ‘_ragg_'scacpéo' 10-ps, 100-ps®
Hibernate 300-nA No No Comppg;{ator, No Comparator, GPIO, RTC 500-us

The PSoC 6 MCU Architecturel® reduces energy consumption without sacrificing performance with:
> Dynamic voltage and frequency scaling enabling both performance- and power-critical processing
> Adual-core architecture, where the Cortex®-MO0+ can be used as an offload engine for power efficiency, allowing the main Cortex®-
M4 core to sleep
> An ultra-low-power system, where the Cortex®-M4 consumes 22-uA/MHz and the Cortex®-M0+ consumes 15-pA/MHz

PSoC 6 sets a new, industry-leading low-power benchmark for today’s loT devices

1 Low-power active mode (1.1-V operation) 4 Watchdog timer serial communications 7 Brownout detect 10 Built on a 40-nm ultra-low-power process,
2 Ultra-low-power active mode (0.9-V operation) block 8 Internal low-speed oscillator providing the lowest power, most flexibility, and
3 Internal main oscillator 5 Serial communications block 9 Low-power active and active modes, most secure architecture for the l1oT

S Power-on-reset respectively

2021-11-02 restricted
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Tnfineon
Wi-Fi: IEEE 802.11 Power Save &—/

» Power Save with Poll (PS-Poll)

TIM with data for STA

< DTIM=3 >
Beacon?
1
AP |_‘H/ with TIM4\H
L B >
STA listening to Beacon @ DTIMS
DTIM Interval \
2 [1 ¢ N
\\

\ |
PS-Poll from / Data for STA

STA

1 Access Point provides infrastructure for other Wi-Fi devices to connect to a wired network

2 Station is any device capable of using Wi-Fi protocol

3 Beacon is a periodic frame (102.4 ms) transmitted by the AP broadcasting the network capabilities and traffic information
4 Traffic Indication Map in a beacon frame indicates whether a station has data buffered for it or not

5Delivery TIM in a beacon frame indicates whether the presence of multicast or broadcast data for the STAs in the network

2021-11-02 restricted Copyright © Infineon Technologies AG 2020. All rights reserved.



Wi-Fi: IEEE 802.11 Power Save

» Power Save without Poll

AP

STA

Infineon

;

TIM with
<« DTIM =3 > data for STA1
Beacon
With TIM
Slave listening to Beacon @ DTIM Null frame from
DTIM interval i : STA with PM
) / blt set
L

Null frame from / \ Data for

STA with PM STA
bit cleared

restricted Copyright © Infineon Technologies AG 2020. All rights reserved.



Wi-Fi: Host offloads
Functionalities executed by WLAN device (CYW43012) on behalf of host

)

Host MCU

Application

_ARP requests . Host offloads

(infineon

WLAN Device

WLAN Firmware

-Packet Filters

NS

-TCP KeepAlive pings
|

-ARP requests
-Packet Filters
-TCP KeepAlive pings

v" More time for Host in low-power mode

restricted Copyright © Infineon Technologies AG 2020. All rights reserved.



Infineon

;

Wi-Fi: ARP offload
> Address Resolution Protocol (ARP) — Maps device IP address to its MAC address

ARP Ping without offload ARP Ping with offload
WA
Host in low ARP Cache
power mode hit
T ARP request ARP request
- 4 Network - Network
Host processing sending sending
ARP ping ARP response ARP Ping Host in low ARP response ARP Ping
request L > power mode
-
T
ARP Cache
miss ARP t
— ARP request - reques Network
b sending
il Host processing ARP Ping
ARP ping ARP response _
request ARP Cache
ADD ARP response
T »
. | T

2021-11-02 restricted Copyright © Infineon Technologies AG 2020. All rights reserved.



Tnfineon
Wi-Fi: ARP offload &—/

> ARP Offload
ARP Ping without offload ARP Ping with offload

ss701
DS Makers & Moasurements (7). @ Dadosaol  Ranges.  Avloscar Dy & & DS Morkers & Moasssmarss (7). @ @adosaon  manges.  aoscae Dy & &
7 o Measurements Between Markers P o Measurements Between Markers
Time Time
| == = Min Avg Max Peak to Peak Charge / Eneray. i Min Avg Max Peak to Peak Charge / Eneray
 A-PSoC6 -54.375 yA 8.546033 mA 18.213985 mA 18.26836 mA 53.691uAh ~ A-PSoC6 -44.775 A 24.31 pA 109.353 A 154.128 pA 125nAh
n A-43012 -6.069 A 2.183826 mA 62.420908 mA 62.426977 mA 13.72pAh 3 | A-43012 1.775 yA 1.637722 mA 61.728463 mA 61.726688 mA 8.387 A h

BTG - (LT S g e sy S

2.183826 mA f 1.637722 mA 43012
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Wi-Fi: Packet Filter Offload

(infineon

» Packet Filter — Block unwanted network traffic

Offload with discard filter for Ping packets

Application Layer
...---.---.---.---.-1.--------..
ol HTTP - Network
0 SSH DHCP P_Ort Number : Ping packet sending a
0 TFTP Filter 0 Host in low discarded Ping
[] FTP 0 power request
..------------------1.---------
' IP Type ' 1
. Filter ' ARP ping >
: TCP ubpP ICMP : —~ forwarded to host

Network Layer ? Hostin Active mode sending a
'.--.----------.---.0--.------ processing ARP ARP Pin
' Ether Type ¢ ping request > °
0 . 0 ARP ping
0 IP ARp |Filter (] - response from
: : host

2021-11-02
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Infineon

(f\

Wi-Fi: Packet Filter offload

> Packet Filter — with minimal filters enabled (DHCP, ARP, 802.11x, DNS)

ARP Ping from Network Ping (ICMP) from Network

L pe 68 Bk Distosos  Lep @ P sop B Bamlage | oocor A wes -ax L B R Teb  Odelos  lep @) of seps B Dl . coor (e -ax
] 4

\

¥ \wwmh | R HM S IR R R
INANAERTARTRATRRINAIY

1o wewnasul

6wy
>

A R ~azor U LI".'.""J'F‘.J I 'Mu'l ‘i‘lkh‘.‘u“v‘h‘ T e A f,l'!:'l S R ‘L”.!".f:‘éﬂ'!,! o T

sasonal IR AR W!fm bR i NC[mm&!v."m\wm.‘..m:.ww:uw:‘lu;-lwtﬁn;;u]mm

g w62 B sme 15612 nge 35016 rr 15008 0015 55015 om0nte oo oo oisos o200
I Mokers & oremnts ) © Pmwsmn mem. | Anosow T | & & S s s ) @ Famsan  rumges o || & &
Y Massuramerts Batwasn Morkars ¢ Measurements Botween Markers
Time 31153275 8 4=27.193385 5 58.34666 Time 40.221082 5 A=34.482954 5 01:14.704036
hed Min g Max Peak ko Paak Charge / Energy iz Min Avg Max Peak to Peak Charge / Energy
A-PSaCH 24.051 -45.953 pa 7.633471 maA 18.248715 mA 18.294678 mA 57.661 p h 25.625 ] APSoCh 24.76 45,223 uA 24.235 A 96.89 uA 142.113 A 232 nA 22,768
B A-43012 2.355 A, -3.425 pA 2.803969 mA 56.083351 mA 56.006777 MA 21.18 Ak 2.396 A ] A-43012 2441 uh 1,982 A 2.025852 mA 34.576516 mA 34.573534 mA 19.405 s h 2.363 uA
S5/ Duston OXOSA0 Paics: 1UKA52 rs ) MisvMan Fie datalogdaladlaly| . Thgger Data Lo FunDutien = Sowrce  MS3SA — Sef v Dusion ODROS0) Peicd: 100357 s [ Minyhax e dtalogulatad?.llg . Trgger Dats Log un Dtton ~ | Source 115850 =
cumurs AN gmsop R, s AL -dsogiuaz | FORMRRA —
-ﬂ O v ] O [6) @ -ﬂ Dty M B B v [ O ) @[] e s
lll B wm[] O somar [ Olomy() @ . . Ill !l Bom[-) OG- @ [ . .
@ samv (7] B(somail] Bserv[7] @sonws(x) @ @[] @somw /7] @sorws[*] @isomwi[x) @ ave 7]

Host wakes up to service the Host does not wake up during
0)
request 74 A)‘ ping requests
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Wi-Fi: TCP Keep Alive

» TCP Keep Alive — Maintain active TCP connection without interrupting the host

Host establishes
a TCP client
connection

Host in low
power mode

TCP KeepAlive
requests from host

2021-11-02

H

-

TCP message
exchange

WLAN

TCPKA request

TCPKA response

TCPKA request

TCPKA response

HH  HTH H

-

A

_|

restricted

Wake up Host

Incoming TCP Traffic,
TKO timeout or invalid

Network

| Network |
-

response

-

Host establishes
a TCP client
connection

Network
hosting the
TCP Server
Host in low
power mode

-

TCP message
exchange

WLAN

Configure TCP '—J

KeepAlive
offload

TCPKA request

Infineon

;

Network

TCPKA response

-t

hosting the

TCPKA request

TCP Server

\

TCPKA response

<

Wake up Host

Copyright © Infineon Technologies AG 2020. All rights reserved.

Incoming TCP Traffic,
TKO timeout or invalid

response




Tnfineon
LPA: Performance Data &—/

Enable host wake, Enable ARP offload and Suspend

Wi-Fi ARP offload 10.6 mA 1.6 mA (84%)
network stack
Enable host wake and minimal set of filters — ARP,

Wi-Fi Packet Filter Offload DNS, DHCP, 802.11x security — to establish a Wi-Fi 7.7 mA 2.0 mA (74%)
connection

Wi-Fi TCP Keep Alive Enable host wake and TCP KeepAlive Offload with a o

Offload Keep Alive interval of 3 seconds 19.5mA Sl I RER),

1 All use mbed-os-example-wifi code example for adding the particular LPA feature

AWS loT example — 80%-§

2021-11-02 restricted Copyright © Infineon Technologies AG 2020. Al rights reserved.
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Low Power Assistant




infineon
ModusToolbox® AnyCloud Stack L/

MQTT
A Low Power
S Socket Connection Assist Hosted
ecure sockets Manager (LPA) Bluetooth S
(WCM) LE e%%‘?r
LwlP (WICED emuvin Serial Cans
API) Flash apoense
USB (including
IDAC and
WHD ADC)
Mbed TLS FreeRTOS kemnel
HAL
PDL
Wireless libs PSoC 6 libs

2021-11-02 restricted Copyright © Infineon Technologies AG 2020. All rights reserved.



LPA: Overview

power features without any additional API calls from the user

2021-11-02

Using ModusToolbox Configurator

| crceampaon | o

|
falog-Routing

Pou ¥ B I
V] sl RESOUIEE Name(s)
BT Co
Power
BT
V| Wi-Fi
Ready
.
Ready

restricted

System |4 |»
Y B Name
Resource -
| CYWA30L200WKWBG | «
V| Det

+| Power - Parameters

Value

Wi-Fi - Parameters

7) Configuration Help

7) Enable

@ Host Device Interrupt Pin

7) Enable

?) Enable MQTT TLS Filter

7) Enable MQTT Filter

?) Enable Filter Cor

?) Enable Filter Configuration

7) Add Minimal Set of Keep Filters

3 X

OB FE

v
ICP PA[1] (WL_HOST WAKE)  +
= ;
J

Copyright © Infineon Technologies AG 2020
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Self-aware firmware that detects configurations automatically and enables appropriate low-

Supports multiple platforms such as Mbed OS and FreeRTOS (AnyCloud)
GUI-based configuration for ease of use

Supports low-power configuration for PSoC 6 MCU, Wi-Fi and BT

Using Code

file Edit Source Refactor Navigate Search Project Run Window Help

v e
et Pr.
%
psocémake ~
psoc6pd!

retarget-io
secure-sockets
TARGET_CY8CKIT-06252-430
COMPONENT_BSP_DESIG!
GeneratedSource
& > cycig_capsense.c
% > cycfg_capsenseh
& > cycfg_docks.c
% > cycfg_docks.h
i» cycfg_connectivity_ wifi
5 cyctg_connectivity, wifi
& > cycfg_noticesh
¢ > cycfg_peripherals.c
@ > cycfg_peripheralsh
¢ > cycfg_pins.c
# > cycfg_pinsh v

Writable

. All rights reserved.

GvOvQvs -

®
cycfg_connectivity wifi.c -
#include "cycfg_connectivity_wifi.h" 4 u
#define CYCFG_ARP_OL_ENABLED (1u)
static arp_ol_t arp_ol_6_ctxt; s

static const arp_ol_cfg_t arp_ol _cfg @ =
{
.awake_enable_mask = CY_ARP_OL_FEATURE_AWAKE_

.sleep_enable_mask = CY_ARP_OL_FEATURE_SLEEP_
.peerage = CY_ARP_OL_PEER_AGE_8,

| BT cy_pf_ol_cfg_t cy_pf_ol_cfg 0[] =
[eu] = {.feature = CY_PF_OL_FEAT_LAST},
siatic const ol_desc_t ol_list_o[] =
[eu] = {"ARP", &arp_ol_cfg_e, &arp_ol_fns, &

[2u] = {NULL, NULL, NULL, NULL},
b

const ol _desc_t *cycfg get_default ol list(void) Vv
< >
Smart Insert 1:1
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LPA: Features

> Supported features —
— MCU Low Power
— Wi-Fi and Bluetooth Low Power
— Wi-Fi Address Resolution Protocol (ARP) Offload
— Wi-Fi Packet Filter Offload
— Wi-Fi TCP Keepalive Offload
> AnyCloud 1.0 support and later
— LPA v2.0.0 and ModusToolbox 2.1 and later
>  Mbed OS support
— LPA v1.0.0 and Mbed OS 5.14.2 or later
> Provides Quick Start Guide for features supported
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LPA Walkthrough Demo
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Bl Quick Pa... | (%)= Variables & Expressio.. 9g Breakpoi...

& Search Online for Libraries and B5Ps
Q Refresh Cuick Panel

* LPA_DEMO (CYSCKIT-06252-43012)

@, Build LPA_DEMO Application
«f Clean LPA_DEMO Application
* Launches
% LPA_DEMO Debug (JLink)
‘-t'pi LPA_DEMO Debug (KitProg3_MiniProgd)
0 LPA_DEMO Program (JLink)
Q LPA_DEMO Program (KitProg3_MiniProg4)
Q Generate Launches for LPA_DEMO

* Tools

B& Library Manager 1.2
¥ 9
B Blueteoth Configurator 2.20 (new configuration)

B CapSense Configurator 2.10
4

=

|

Library Manager 1.2
Settings  Help

Directory: |C:ﬂ.Jsers,{SmithGraham,DocumenIs,fCusbomerDatafrutronikﬂ.PA_DE‘u'ID

Project: | C:Users /SmithGraham /Documents /CustomerData frutronik/LPA_DEMO

Active BSP: | CYSCKIT-06252-43012

|Enter filter text |?
E Libraries |
Mame “ Shared Version

& mtb-pdl-cat1 v Latest 2.X release

i psectemlp v Latest 2.X release

@ recipe-make-catla v Latest 1.X release

b PSoC & Middleware
~ WiFi Middleware libraries
@ aws-iot-device-sdk-embedded-C |v
AWS-loT-Device-5DK-Port
command-console
I connectivity-utilities v
HTTP-Client

vi_beta release

Latest 1.X release
Latest 2.% release
Latest 3.% release
Latest 1.X release

v v

2 hwlp v Stable 2.1.2 release
[ﬁ mbedTLS v Stable 2.16.7 release
v MOTT v Latest 2.X release

Ot Latest 3.X release
[ﬁ secure-sockets Latest 2.X release

<

SmartCoex Latest 1.% release

ht‘tE-server Latest 1.X release

Click "Update™ to make these changes on the project:

LPA: add Latest 3.X release shared

LPA

LPA is Low power assistant middleware library which provides easy way to configure and
use low power features of Cypress devices.

Version details: Latest 3.X release

INFO - Multiple versions of freertos requested. Keeping version release-v10.0. 1 and discarding version latest-v10.X.
INFOQ - You have specified to use “freertos release-v10.0. 17, There is a newer version available.




Eile Edit View Help

CY8C624ABZI-S2D44 | CYW43012COWKWBG

“nter filter text...

dYyeml4sRb

infineon

Wi-Fi - Parameters (=]ES
‘Enterfiltertex‘t." _{i| [t}

esource

Name(s) Personality

Name

Value

-

D BT Coex |coex_0_bt_0 |

* Power

[ ler |bt_U_p0wer_U |
Wi-Fi|wifi_0_power 0 | WiFi-1.0 ~ |

g Quic.. =Varia.. € Expr.. 9 Brea.. =

rs

S e SRR
Q LPA_DEMO Program (KitProg3_MiniProg4)
‘ Generate Launches for LPA_DEMO

~ Tools
ﬂ Bluetooth Configurator 2.20 (new configuration)
@@ CapSense Configurator 3.10
B8 CapSense Tuner 3.10
@8 Device Configurator 2.20 ——
Device Firmware Update Tool 1.30
Power Estimator 1.2
@@ QsPI Configurator 2.20

Library Manager 1.2

~ Documentation

(2) Configuration Help

Open Low Power Assistant Documentation

¥ Host Wake Configuration

(7) Enable

(2) Host Device Interrupt Pin

# | Pa[1] (CYBSP_WIF_HOST_WAKE)

(@) WiFi Device Interrupt Pin

= GPIO_0 (WL_HOST_WAKE)

~ ARP Offload
(7) Enable
(7) ARP Offload Feature(s) Peer Auto Reply -
() Snoop Host IP From Traffic When ARP Offload Enabled | |
(2) ARP Offload Cache Entries Expire After (s) 1200
¥ AWS MQIT Filters
(%) Enable MOITT TLS Filter
(2) Enable MQTT Filter O
~ MQTT TLS Filter Configuration
@ Filter ID =0
(7) Action Keep -
(?) When Active (% Always
(2) Protocol TCP hd
7 Source Port hd
(@) Port Number = 8883
~ Packet Filters
(z) Add Minimal Set of Keep Filters ]
() Enable Filter Configuration 0
(2) Enable Filter Configuration 1
(2) Enable Filter Configuration 2
(7) Enable Filter Configuration 3
(2) Enable Filter Configuration 4 M
(2) Enable Filter Configuration 5 O

]|

Wi-Fi - Parameters | Code Preview

2020-04-17 restricted
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Getting Started &_/

AnyC|OUd Code Design

+  Stack—-LPA 4+ Examples  + Application
MQTT.. Notes

! | |
Murata Type

2 TOOIbOX > HOW GREAT AN219528
1 LV m O d U I e ® DEVELOPERS GEI- IT DONE PSoC 6 MCU Low-Power Modes and Power Reduction Techniques

@ Create winning products in record time with the best
loT solutions for connectivity, processing, and sensing.

To a6 AN227910
eamg |ow-Power System Design with CYW43012 and PSoC 6 MCU

Anzie Author: Meenakshi Sundaram Ravindran
power Associated Part Family: CYW43012, CYSC62xx
codee

Associated Code Examples and Application Notes: see Related Documents
More code examples? We heard you.

To access an ever-growing list of hundreds of code examples, using either ModusToolbox™ IDE or
PSoC* Creator™, visit our Gt

fub repository. You can also expiore the Cypress video training library
. e
A, Cypress Semiconductor Corporation
" P AN227910 describes how to use CYW43012 and PSoC 6 MCU to design a low-power connectivity solution for loT
e "

applications The 28-am radio combined with 2 40-nm PSoC 6 MCU enables an ultra-low-power platform for loT

applications. This appécation nate provides an overview of low-powsr modes and features in the CYW43012 device

and describes various techniques such as host offioad features 1o optimize power consumplion in the System.
assisted with Cypress’ Low Power Assistant tool
itHub
GitHu Pioned repasioris —

[ Code-Examples-for-ModusToolbox-Software

PSoC® 62S2 Wi-Fi BT Pioneer Kit

2021-11-02 restricted Copyright © Infineon Technologies AG 2020. All rights reserved.
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Resources

|F

Download the App Note Low Power System Design with CYW43012 and PSoC 6 MCU

PSoC 6 MCU
Learn About the Products CYW43012 Wi-Fi/Bluetooth Radio
loT-AdvantEdge: Power Efficient Solutions Page

ModusToolbox 2.2 Software Environment
Low Power Assistant Library

Get the Software

AnyCloud LPA examples
Mbed OS LPA examples

Download Code Examples

Join the Infineon

. Community home page
Community

2021-11-02 restricted Copyright © Infineon Technologies AG 2020. All rights reserved.


https://www.cypress.com/documentation/application-notes/an227910-low-power-system-design-cyw43012-and-psoc-6-mcu
https://www.cypress.com/products/32-bit-arm-cortex-m4-cortex-m0-psoc-6
https://www.cypress.com/products/wi-fi-bluetooth-combos
https://www.cypress.com/solutions/power-efficient
https://www.cypress.com/products/modustoolbox-software-environment
https://cypresssemiconductorco.github.io/lpa/lpa_api_reference_manual/html/index.html
https://github.com/cypresssemiconductorco?q=example-anycloud-lpa&type=&language=
https://github.com/cypresssemiconductorco?q=mbed-example-offload&type=&language=
https://community.cypress.com/welcome
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Q&A
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