ATSAMA5D27-WLSOM1 Power Consumption in Different

Modes A\ MicrocHIP
AN5242

Scope

This application note describes the current consumption measurements made on the SAMA5D27 Wireless

SOM1 (ATSAMA5D27-WLSOM1) module mounted on the ATSAMA5D27-WLSOM1-EK1 (DM320117), its evaluation
kit.




1. Hardware Set-Up

The figure below illustrates the hardware architecture and the position of voltmeters for the
measurements performed on the ATSAMA5D27-WLSOM1-EK1 board in revision "Rev3".
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2. Software Set-Up and Commands
2.1 Software Set-Up

The Linux® image used for the tests, named "linux4sam-buildroot-sama5d27_wlsom1_ek-
graphics-2020.04.img", is available on linux4sam.org at the following link: linux4sam-buildroot-
sama5d27_wlsom1_ek-graphics-2020.04.img.bz2.

2.2  Software Commands
To activate various interfaces, the following commands are used:
+  For Wi-Fi® activity:

modprobe wilc-sdio

wpa_supplicant -Dnl80211 -iwlan0 -c/etc/wpa_supplicant.conf &

wpa_cli -iwlan0 -p/var/run/wpa_supplicant add_network

wpa_cli -iwlan0 -p/var/run/wpa_supplicant set_network 2 ssid ""IPERF_TEST"'

wpa_cli -iwlan0 -p/var/run/wpa_supplicant set_network 2 key_mgmt WPA-PSK

wpa_cli -iwlan0 -p/var/run/wpa_supplicant set_network 2 psk "12345678"

wpa_cli -iwlan0 -p/var/run/wpa_supplicant select_network 2

udhcpc -iwlan0 &
iperf-s-i 1-w 512k & (At WLSOM terminal)
iperf-c192.168.1.3 -i 1 -t 300 -w 512k (At PC terminal)
+ For Ethernet activity:
- ping 192.168.1.2 &
+ For SDCard Read/Write activity:
- sh sdcardtest.sh &
* For USB Host Copy activity:
- sh copy.sh &
* For OLED activity:
- sholedtest.sh &
* For Heart Beat activity:
- python hr_click_board.py &
+ For LCD activity:
- shlcdtest.sh &
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3. Current Consumption Measurements

3.1 Current Consumption Measurements in Linux Environment

Table 3-1. Current Consumption in Linux Environment

Wi-Fi +
BEFORE . - ETHERNET +
Wi-Fi - Wi-Fi +
BOOT. Wi-Fi + USB HOST +
MODULE OFF QE)TOE? LINUX | ACTIVITY ETHERNET EESARD * | SDCARD +
Not Started Channel 6 | ACTIVITIES | pcqyyyrips | HEART BEAT +
ot Starte OLED + LCD
ACTIVITIES
'g(/DD—MA'N @ 60.5pA 162 mA 207 mA 208 mA 244 mA 250 mA
Current IVDDBU @
Consumption 3.3V 13.8 A 10-1 pA 101 kA 10-2 1A 10TwA oA
MEDV3@ o ma 121 mA 131 mA 1.48 mA 7.94 mA 7.95 mA
;VEVD—MA'N 3025uW 810 mW 1035 mw 1040 MW 1220 mW 1250 mw
Power PVDDBU @
oo motion | 53¢ 4554uW  3333pW  3333uW 3366 pW  3333uW 3333w
PYODV3E@ o mw 3993mW  4323mW  4884mW  26202mW 26325 W

3.2 Current Consumption Measurements In Backup Modes

Table 3-2. Current Consumption in Backup Modes

Backup Mode
Backup Mode W/ Self Refresh ULPO Mode ULP1 Mode Idle Mode

IVDD_MAIN @

5y 58.9 pA 82.6 mA 59.8 mA 58.4 mA 58.7 mA
Current
Consumption IVDDBU @ 3.3V 13.6 pA 9.6 A 13.7 A 6.2 PA 6.3 pA
2/3DVD—3V3 @ 44.5 pA 5.34 mA 870 pA 780 pA 800 pA
g\\;DD—MAIN @ 294.5 pwW 413 mW 299 mW 292 mW 293.5 mW
Power
Consumption PVDDBU @ 3.3V 44.88 pW 31.68 pW 45.21 pW 20.46 pW 20.79 pw
;\g?/D_3V3 @ 146.84 pwW 17.62 uyW 2871 pW 2574 pwW 2640 pW
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4. Revision History

A January 2024 Initial version
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Microchip Information
The Microchip Website

Microchip provides online support via our website at www.microchip.com/. This website is used to
make files and information easily available to customers. Some of the content available includes:

* Product Support - Data sheets and errata, application notes and sample programs, design
resources, user's guides and hardware support documents, latest software releases and archived
software

+ General Technical Support - Frequently Asked Questions (FAQs), technical support requests,
online discussion groups, Microchip design partner program member listing

+ Business of Microchip - Product selector and ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Microchip sales offices, distributors and factory
representatives

Product Change Notification Service

Microchip’s product change notification service helps keep customers current on Microchip
products. Subscribers will receive email notification whenever there are changes, updates, revisions
or errata related to a specified product family or development tool of interest.

To register, go to www.microchip.com/pcn and follow the registration instructions.
Customer Support
Users of Microchip products can receive assistance through several channels:

« Distributor or Representative

+ Local Sales Office

+ Embedded Solutions Engineer (ESE)
+ Technical Support

Customers should contact their distributor, representative or ESE for support. Local sales offices are
also available to help customers. A listing of sales offices and locations is included in this document.

Technical support is available through the website at: www.microchip.com/support
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Product Identification System
To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales

office.
PART NO. X X XX XXX
T e
Device Tape and Reel Temperature Package Pattern
Option Range
Device: PIC16F18313, PIC16LF18313, PIC16F18323, PIC16LF18323
Tape and Reel Option: Blank = Standard packaging (tube or tray)
T = Tape and Reel(")
Temperature Range: | =-40°C to +85°C (Industrial)
E =-40°C to +125°C (Extended)
Package:? ]Q = UQFN
P = PDIP
ST =TSSOP
SL =S0IC-14
SN =S0IC-8
RF = UDFN
Pattern: QTP, SQTP, Code or Special Requirements (blank otherwise)
Examples:

« PIC16LF18313- I/P Industrial temperature, PDIP package
+ PIC16F18313- E/SS Extended temperature, SSOP package

Notes:

1. Tape and Reel identifier only appears in the catalog part number description. This identifier is
used for ordering purposes and is not printed on the device package. Check with your Microchip
Sales Office for package availability with the Tape and Reel option.

2. Small form-factor packaging options may be available. Please check www.microchip.com/
packaging for small-form factor package availability, or contact your local Sales Office.

Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip products:

« Microchip products meet the specifications contained in their particular Microchip Data Sheet.

+ Microchip believes that its family of products is secure when used in the intended manner, within
operating specifications, and under normal conditions.

« Microchip values and aggressively protects its intellectual property rights. Attempts to breach the
code protection features of Microchip product is strictly prohibited and may violate the Digital
Millennium Copyright Act.

+ Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its
code. Code protection does not mean that we are guaranteeing the product is “unbreakable”.
Code protection is constantly evolving. Microchip is committed to continuously improving the
code protection features of our products.

Legal Notice

This publication and the information herein may be used only with Microchip products, including
to design, test, and integrate Microchip products with your application. Use of this information

in any other manner violates these terms. Information regarding device applications is provided
only for your convenience and may be superseded by updates. It is your responsibility to ensure
that your application meets with your specifications. Contact your local Microchip sales office for
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additional support or, obtain additional support at www.microchip.com/en-us/support/design-help/
client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS". MICROCHIP MAKES NO REPRESENTATIONS
OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY

OR OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR
PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR
CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR

ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO
MICROCHIP FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer's risk,

and the buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages,
claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise,
under any Microchip intellectual property rights unless otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, Adaptec, AVR, AVR logo, AVR Freaks, BesTime,
BitCloud, CryptoMemory, CryptoRF, dsPIC, flexPWR, HELDO, IGLOO, JukeBlox, KeeLoq, Kleer,
LANCheck, LinkMD, maXStylus, maXTouch, MediaLB, megaAVR, Microsemi, Microsemi logo, MOST,
MOST logo, MPLAB, OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, PolarFire, Prochip Designer,
QTouch, SAM-BA, SenGenuity, SpyNIC, SST, SST Logo, SuperFlash, Symmetricom, SyncServer,
Tachyon, TimeSource, tinyAVR, UNI/O, Vectron, and XMEGA are registered trademarks of Microchip
Technology Incorporated in the U.S.A. and other countries.

AgileSwitch, ClockWorks, The Embedded Control Solutions Company, EtherSynch, Flashtec, Hyper
Speed Control, HyperLight Load, Libero, motorBench, mTouch, Powermite 3, Precision Edge,
ProASIC, ProASIC Plus, ProASIC Plus logo, Quiet-Wire, SmartFusion, SyncWorld, TimeCesium,
TimeHub, TimePictra, TimeProvider, and ZL are registered trademarks of Microchip Technology
Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut,
Augmented Switching, BlueSky, BodyCom, Clockstudio, CodeGuard, CryptoAuthentication,
CryptoAutomotive, CryptoCompanion, CryptoController, dsPICDEM, dsPICDEM.net, Dynamic
Average Matching, DAM, ECAN, Espresso T1S, EtherGREEN, EyeOpen, GridTime, IdealBridge,

IGaT, In-Circuit Serial Programming, ICSP, INICnet, Intelligent Paralleling, IntelliMOS, Inter-Chip
Connectivity, JitterBlocker, Knob-on-Display, MarginLink, maxCrypto, maxView, memBrain, Mindi,
MiWi, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, mSiC, MultiTRAK, NetDetach, Omniscient
Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, Power MOS IV, Power MOS 7, PowerSmart,
PureSilicon, QMatrix, REAL ICE, Ripple Blocker, RTAX, RTG4, SAM-ICE, Serial Quad 1/0, simpleMAP,
SimpliPHY, SmartBuffer, SmartHLS, SMART-LS., storClad, SQI, SuperSwitcher, SuperSwitcher Il
Switchtec, SynchroPHY, Total Endurance, Trusted Time, TSHARC, Turing, USBCheck, VariSense,
VectorBlox, VeriPHY, ViewSpan, WiperLock, XpressConnect, and ZENA are trademarks of Microchip
Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

The Adaptec logo, Frequency on Demand, Silicon Storage Technology, and Symmcom are registered
trademarks of Microchip Technology Inc. in other countries.

GestlC is a registered trademark of Microchip Technology Germany Il GmbH & Co. KG, a subsidiary
of Microchip Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.
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Quality Management System

For information regarding Microchip's Quality Management Systems, please visit
www.microchip.com/quality.
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