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mioty : ease evaluation



What are key LPWAN parameters | want to
evaluate ?

Power consumption profiles

v

Range tests

R




What do | need when evaluating
LPWAN?

Software framework

Application layer
Sw stack

PHY layer

\ o~ 4

Commercial gateways

B \odules Radio

sensors Server/ dashboards
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STMicroelectronics Solutions (end-node)



STMicroelectronics solutions and mioty support @ mioty

CMO+ @ 64MHz
256KkB flash /32kB RAM

LoRa Radio IP
Dual core CM4 / CMO+

m 256kB flash / 64kB RAM
: - LoRaWAN®
' m|0ty Wireless sensors =
Class Z only ' .
® . mioty
DMS Radio + stack
Transceiver & transmitters evolution ®
) =LY =
' mioty
State-of-the art Class Z & A
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Mioty evaluation stack & ST Nucleo kit

mioty alliance — download page

 Evaluation stack running on Nucleo-WL33CC1 kit

* Mioty-alliance download page :
 Enhance loT with LZE mioty® Evaluation Stack for STM32WL3x

Nucleo-WL33CC1 kits

mioty Evaluation stack

()
- STM32WL3x RN STM32WL33CC MCU (868/915MHz)

STM System-On-Chip STM32WL3x Any mioty gateway

NUCLEO-WL33CC1 development board with

X Download Software at LZE Product Page

Ly
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https://mioty-alliance.com/projects/lze-mioty-evaluation-stack-for-stm32wl3x/
https://mioty-alliance.com/projects/lze-mioty-evaluation-stack-for-stm32wl3x/
https://mioty-alliance.com/projects/lze-mioty-evaluation-stack-for-stm32wl3x/
https://mioty-alliance.com/projects/lze-mioty-evaluation-stack-for-stm32wl3x/

Mioty evaluation with ST kit

complete setup summary

= ' mioty

KEY FEATURES

MIOTY PHY libraries by Fraunhofer

« MIOTY Class Z & Class A support
«  STM32WL33 Sub-1Ghz RF SoC

Ultra Low Power LPWAN Cortex-M0+

¢ 22mATx @ +14dBm/ 5.6mA Rx
1.4pA Deepstop mode with RTC

- % o® ow -‘,
Tmo ®° >N CN2
MB18010
.
=
H

*  Up to 256kB flash / up to 32kB SRAM
QFN32 & QFN48 package

-

2 ‘l'; q
KEY APPLICATIONS
N U C LEO'WL33CC1 MIOTY end-node applications
Wireless sensors

Smart Metering & loT

=
IS 77 ~ Fraunhofer
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Mioty evaluation with ST kit

mioty Weptech gateway with local dashboard

« Evaluation setup :
* Nucleo kit STM32WL3x + evaluation binary file available on mioty-alliance webpage
 Weptech gateway + embedded dashboard
« Class Z (Tx-only) + class A (Tx & Rx)

Connections with mioty gateway (+ local dashboard)

Uplink Downlink

Received Uplink Data

EUI Cnt Time RSSI SNR eqSNR Profile Mode Type Data
57-4c-33-33-43-43-00- 38  2022-12-14 510 250 198  eu868 ulp  70-b3-d5-67-70-0f-00-  Temperature: 36 - it e — I 8
01 13:31:16 b1 °c - B SnLTTES % 8
- P Wiz FE
. EFTIEEN Ve
. - m LR Y
Feiimi e iwis | T
- " . > :;" [E—
mioty® Gateway AVA - WEPTECH elektronik GmbH Button #1
Uplink only Red
2 AN #0 LED
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https://www.weptech.de/en/mioty-gateway-ava.html
https://www.weptech.de/en/mioty-gateway-ava.html
https://www.weptech.de/en/mioty-gateway-ava.html
https://www.weptech.de/en/mioty-gateway-ava.html
https://www.weptech.de/en/mioty-gateway-ava.html
https://www.weptech.de/en/mioty-gateway-ava.html

Technical evaluation — what can |1 do ?



Fraunhofer booth

A —_ Demo Embedded Word #25

| @ ity mioty connections between halls / range possibilities
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Power consumption check (mioty end-node)

ST device for power consumption measurements

 STLINK-V3PWR :
« STLINK-V3PWR | Tool - STMicroelectronics

@A« A= C€ w |
s

muu & - E

i i% :

C o - \
w3 . ﬂ;f' TN =
" - R e .
Ly - g2 a ' A.-'A(Té:‘.:d‘:"é}\.j"'l. -

; ,"..’ .xe. ‘o
| |
‘— JP2 & JP1 removed, GND from CN12 connector. 5. Change SW1 to left (not the
’l default position)
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https://www.st.com/en/development-tools/stlink-v3pwr.html
https://www.st.com/en/development-tools/stlink-v3pwr.html
https://www.st.com/en/development-tools/stlink-v3pwr.html
https://www.st.com/en/development-tools/stlink-v3pwr.html
https://www.st.com/en/development-tools/stlink-v3pwr.html
https://www.st.com/en/development-tools/stlink-v3pwr.html

Current (pA)

Power consumption check (mioty end-node)

« mioty Class A — Transmission & Reception

00000

Conso LEDs

class A (Tx & Rx)

Time (s)
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I
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Power consumption check (mioty end-node)
peak & average current of mioty connection

 Summary of measurements

Connection part | Number of Tx Burst duration Burst Active “idle” current complete Average current
burst current (between duration
bursts)

20ms 50mA 3mA 4,34 seconds 8,9mA
1st Rx 9 56ms 13.5mA 3mA 1,96 seconds 5.8mA
2" Rx 18 56ms 13.5mA 3mA 3.73 seconds 5.7mA
overall 18.8 seconds 5.2mA
18t Tx 560 ms
15t Rx 504 ms
2"d Rx 1008 ms

Ly
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Power consumption check (mioty end-node)
what we can expect from silicon technology

* Using system-On-Chip ST silicon implementation — deterministic figures
22mA @ +14dBm

5,6mA with best Rx sensn‘/vn‘y

Connection part | Number of Tx Burst duration Burst Active “idle” current complete Average current
burst current (between duration
bursts)

20ms 22mA 4 34 seconds
18t Rx 9 1.4pA 1,96 seconds
56ms 5.6mA
2nd Rx 18 3.73 seconds

E overall 18.8 seconds
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RXx sensitivity evaluation of mioty Rx @ end-node
RF link budget based

+ RF link budget MIGTY =

Getting started @ Dashboard Mode Jase Station Uplink Downlink End Points Blueprints Info

Received Uplink Data

« Symetric Link budget

o 1 4d B m EUI Cnt Time RSSI BENR eqSNR Profile Mode Type Data Format
57-4c-33-33-43-43-00- 38  2022-12-14 510 P50 19.8  eu868 ulp  70-b3-d5-67-70-0f-00-  Temperature: 36 0
01 13:31:16 b1 °C

« Using downlink dashboard

Getting started @ Dashboard Mode Base Station Uplink Downlink End Points

Auto Acknowledgment Off ~

Demo Application

End Point EUI LED Color
42-42-42-42-42-42-42-00 E]IE

57-4¢-33-33-43-43-00-0 For downlink select right buttons E]IE

® Downlink data scheduled.

Ly
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Rx sensitivity evaluation of mioty Rx @ end-node
Hardware setup based on RF attenuators and anechoid chambers

« HW setup |
é:
i
X 2
I
Mioty gateway (SMA connector) anechoid box Variable RF attenuator
ﬁs A ex \ /Z”d Anechoid box \ Downlink

A4

e telegram
‘1 ; ';:g_;;} verification

\ 4
mioty RF RF Ly with LEDs
gateway attenuator attenuator b
©
T PBZ2 button for
‘ \ / k / Class A
’l connection
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Rx sensitivity evaluation of mioty Rx @ end-node
verifications of Fraunhofer lab results

« Rx performance summary :

Rx sensitivity @ end-node (Nucleo-WL33CC1) Rx sensitivity @ Gateway
using Nucleo-WL33CC1 end-node

200 Telegrams 1000 Telegrams
1ﬂﬂ _ﬁ ‘.\_\_\__

100 A

PER [%]

W
i DL Payload B UL Payload
S -$- ACK X —$— 10 Bytes
“\ & 19 Bytes —— 245 Bytes
801 \ —&— 115 Bytes B0 1
*
E —8— 235 Bytes
\‘\

60 A \\ - B0 -
N £
A -3
78]
o

40 A i‘\ 40 A

\
\
20 A 30
S N P AP 0 ——t—— ——r——————— A0 PER & e
D L 1 1 1 L L ﬂ L Ll L) L] i ] T
-137 -136 -135 -134 -133 -132 -131 -130 -129 —-139 —138 =137 —136 -135 —134 =133 —-132
RX Power [dBm] R Powrer [dBm]
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Mioty ecosystem for technology evaluatlon — with ST kit
e prrEm— checklist
* |V|I0ty end-node \/

* Mioty evaluation stack

\ \M|ro Edge by Miromico

Ava by Weptech

) (Q\

» mioty Gateways solutions

« Range & traffic verifications v

\‘4

* Mioty end-node power
consumption

« Tx & Rx performances

Ly
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mioty® Gateway AVA - WEPTECH elektronik GmbH
https://miromico.ch/en/products/details/miro-Edge-Core

Thank you

© STMicroelectronics - All rights reserved. ‘ I

The STMicroelectronics corporate logo is a registered trademark of the STMicroelectronics
group of companies. All other names are the property of their respective owners. life.augmented
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