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Bluetooth Low Energy

Background, Technology and Market Overview
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Background - What We Bring to Bluetooth Low Energy

Industrial Solutions Division - Experience & Expertise

Ultra-Low-Power Miniaturization Analog Front End/DSP Software Tools

Based on 20+ years Advanced, low-noise sensor Comprehensive Software
developing DSP systems for interfacing and actuation, Development Kits with
hearing aids and wearable signal conversion, and SEIGELES B Heels Ul
e processing enable rapid application
development
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Market Trends and ON Semiconductor Expertise

Societal Trends Resultant Actions What ON Semi Brings

ek
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Focus Markets and Application Areas

- 2021 2025E CAGR

Units 16MU 65MU 32%

AUTOMOTIVE™

Remote Keyless Entry
Tire Monitoring
Battery Monitoring
Connected Car

INDUSTRIAL
. o Smart Buildings/ Cities
Patient I\.Ilomtormg Lighting/ Appliances
Drug Delivery QL0 Metering
Life-Critical Devices Surveillance

Asset Tracking
2021
|| 2021 | 202 | oo T == | = | em
Units 310MU 530MU 11%

Units 363MU 900MU 18%

DATATRANSFER

Smartphones
Wireless Charging
Wearables

- ProvimityDevies ErmEraEs
11%

* Trackers Units 941M 1.46B

Source: IHS iSuppli, Strategy Analytics, Databeans, TSR, Gartner, Corporate Marketing, BLE SIG Market Study 2021 (a
*Automotive AEC-Q100 RSL15 to be available in 2022 Confidential |
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The ON Semiconductor Bluetooth Low Energy MCU Family
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RSL15 Secure Wireless MCU

Part of the ON Semiconductor Bluetooth Low Energy Family

(

D

o~

\

~ ™~

RSL10 WLCSP

2.3x2.3

Includes antenna, power
management, filtering,
passive components

Certified to Bluetooth and
regional standards

RSL10 System-in-
Package (SiP)

6x8

= @ N
Qualified for consumer Designed for applications All-in-one solution for Wettable flank-plated
and medical applications where space is critical easiest design in QFN

AEC-Q100 qualified
(Grade 2)

Higher temperature
range (-40 to +105°C)

RSL10

Automotive QFN

& ™~
Qualified for industrial

IOT applications, smallest
QFN -

~

Tx7
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RSL15 Technical Overview - Block Diagram

RSL15 High-Level Block Diagram

Power Management Unit
LDO, Buck Converter

RSL15 Key Attribute

BLES5.2
(excl. LE Audio)

Customer Benefit

Long Range (Coded PHY)
Faster firmware over the air
(FOTA) upgrades

Less Rx/Tx time =>
reduced power

Antenna o GPIO (15x)
Interface TrustZone Reduced number of
GPIO Wakeup (4x) I | RF Bal t t
BLE5.2 nterna alun, ext. components
RF PHY . <500ppm RC Oscillator* Reduced overall
ULP Data Acquisition High Speed SAR ADC BoM cost
System (for Smart
Sense) Temp sensor
_ Reduced overall
PWM (5x) Built-in PMU BoM cost
2-wire JTAG (1.2Vv-3.3V VBAT Typ), . .
DAC DIO Multiple sleep modes Optimized for lowest
Arm® Cortex®-M33 Interface power consumption
FPU, DSP Extensions SPI (2 SPI Switch
Oscillators 64 kB RAM + 16kB (2x), Q Mux | _
32KkHz XTAL Baseband 12C (2%) Security Life Cycle M.anagemer?t for
48MHz XTAL (Secure Debug, Secure manufecturing memt. incl
I;((J:_SFI;SVZ UART Keys, CryptoCell, No unauthorized access to
EXT CLK CryptoCell™-312 284/512 kB Flash TrustZone) proprietary source code
- Comparator
Industry-recognized
. OMA GP Timers (4x, 24bit) Arm Cortex-M33 microcontroller core

Pulse Counter

processor

CMSIS-packs with
numerous samples

*Specifications for single-crystal operation to be released in Q4’21

9 7/15/2021
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RSL15 Value Propositions
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RSL15 Value Propositions

1 2 3 4

Industry Leading General Industry’s Lowest Power Latest in Embedded Latest in Bluetooth Low
Purpose Microcontroller Flash-based Secure Security with Root of Trust Energy with Long Range
with Easy to Use SDK Bluetooth Low Energy and Localization
MCU
| | : |
ULPMark™-CoreMark | G‘L" | ; el 3 3
oI L ; E Low Power : : Non-Trusted Trusted ’ >>> <<< )
E DAC RSL15 Coded PHY
S
N Acquisition Q‘i: ’ | 1 ‘ |
LS SAR | and 4 stloning - customar
110 ADC Decision | ;
R Making -
General Purpose MCU Low Power with Sensor Modes Security Bluetooth Low Energy 5.2

11 7/15/2021 Confidential
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Value Proposition #1: Best Performing General Purpose MCU

RSL15 is the best performing general purpose microcontroller

Top Performance score at 60.87 ULPMark™-CoreMark

Vendor
Clear Hardware \Fﬂfnﬂm Energy, Fixed Voltage Energy, Best Voltage Date

[]  EtaCompute ECM3531 RevA Cortex-M3 v 60.022v[332] 79.33.0v[34.3] 90.622v([34.3] 2019-05-01 =]
D Dialog Semiconductor DA14531 rev AD MO+ W 46.7 1.8v[40.3] 435300 [40.3] 52.018v[40.3] 2019-09-26
[J  sTMicroelectronics STM32U585 RevB Cortex-M33 Ny 35.618v[627] 54.6307[62.7] 58.2 18v[62.7] 2021-02-16
D STMicroelectronics STM32L452 RevY Cortex-M4 vy 23422v[269] 19.33.0v[267] 23.522v[163] 2019-02-25 E M B‘ E D D E D M I C R O P R O C E S SO R
[[] DialogSemiconductor DA14585rev AC MO N N 22 .918v[37.4] 22 430v[37.4] 257 18v[37.4] 2019-09-27 B E N CH M ,I':E.R K CON SO RT| U M
[]  sTMicroelectronics STM32L412 Rev A Cortex-M4 Ny 17.2 18v[269] 22.63.0v[80.8] 29.422v[80.8] 2019-02-25 ) )
: . B Note: RSL15 will be added to EEMBC website after launch
[0  sTMicroelectronics STM32L552 RevA Cortex-M33 < 13.9 128v[429] 18.4 3.0V [93.6] 20.7 18V ([93.6] 2019-02-25

ULPMark™-CoreMark EEMBC benchmark of active mode computational efficiency for general purpose microcontrollers

An EEMBC Benchmark

Note: More EEMBC benchmarks coming soon

12 7/15/2021 Confidential w
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Value Proposition #2: Power Consumption During Advertising

col

1 Connectable Advertising:

« Connected advertising performed approx. every
100ms (or 10 times per second) on 3 channels as per
BLES.2 Specification

e 6 [oplim

nt ()

START ACQUISITION

 Peak Rx current 2.9mA

 Peak Tx current 4.3mA

e Average current of ~69uA

* Total energy consumption of 246uJ
e @3V Supply, DCDC mode

SELECTED TIME FRAME

Single Connectable Advertising Event

« Connected advertising event on 3 channels as per
e o | | :‘ BLES.2 Specification
 Peak Rx current 2.9mA
 Peak Tx current 4.3mA
e Average current of ~1mA during event
* Total energy consumption 22uJ
e @3V Supply, DCDC mode

7/15/2021 @
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Value Proposition #2: Low Power Modes

FIFO full interrupt,
Run mode empties FIFO to RAM

/
S

» Sleep - lowest power mode
« Standby - low power with faster wakeup time
* |dle - low power with fastest wakeup time

 Smart Sense - low power mode to run the SAR ADC
to continuously sample and store sensor data at
very low system level power consumption

_m
S

Smart Sense mode

continuously reading ADC, filling FIFO

14 7/15/2021 Confidential
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Value Proposition #3: Security - Life Cycle States (LCS)

Flow through possible Life Cycle States

LCS_PROD

Production Signature
& Energy Harvasting
Signature written

\ﬁ
LCS_EH

Note: Life Cycle State
transitions are one way!

Energy Harvesting
Signature Revoked

LCS_CM

) 4
J

Chip Manufacture
details written to device
& LCS flags written

|

k.
LCS_DM

5

Device Manufacture
details written to device
& LCS flags written

|

LCS_SE

Debug Certificates

Y

Debug Certificates
with RMA bits enabled

with RMA bits enabled

15
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Life Cycle States are used to manage the security needed
during the various states of a product

Security does not need to be enabled during initial engineering
development

Security can then be added gradually as the product changes
hands - and end up being fully secure when shipped to the
consumer

Energy Harvesting State (LCS_EH)
This is the default state upon delivery from ON
Semiconductor - it allows the fastest boot to
accommodate energy harvesting devices as security is
disabled by default

Chip Manufacture State (LCS_CM)
This state allows provisioning of keys, setting up root of
trust and generating encryption keys - typically done to
create a first, secure bootloader

Device Manufacture State (LCS_DM)
Similar to Chip Manufacture State, this state allows
provisioning of keys, setting up root of trust and
generating encryption keys - typically done to create a
second, secure bootloader

Secure State (LCS_SE)
This is the state used when shipping a device to a
customer - no one can alter the content of the device
without appropriate authentication

RMA State (LCS_RMA)
This is the state used if devices are returned from the field
to enable troubleshooting




E¥ Command Prompt — O X

Two components to make use of RSL15 security features: | cc [-h] {eh,icv,0em,secure, rma, trust, util} ...

,rma,trust,util}

1) Command line PC application RSLSec . e eiiable Sacurity runcetons
 Creation of keys :
e Signing of applications
* @Generation of keys, hashes and certificates IR
 Manages LCS and secure debug “h, --help show this help message and exit

F?.
util Utility helper operations

-h] {update,revoke,unlock,relock} ...

2) Embedded application on RSL15
« Communicates with RSLSec
* Performs specific lifecycle transition

optional arguments:
-h, --help show this help message and exit

16 7/15/2021 Confidential
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Value Proposition #3: Security - Documentation

ON Semiconductor®

Step-by-step guides to get started
With RSLseC and make use Of Security User’s Guide ~ weacas
RSL15 Security reductn RSLSec eh update [-h] [--out CUT] [--target TARGET] [--write]

Context for Secure Operation of [-—sccid SOCID] [-—key KEY KEY KEY KEY]
[--ndcu NDCU NDCU NDCU NDCU]

C:\Development\RSLSec>rslsec eh update -h

v

RSL15 Devices
Device and Life Cycle States Update the LCS EH configuration
Security Tool Support

optional arguments:
I Getting Started

-h, --help
Overview ——-out OUT )
. -—-target TARGET
Software Installation ——write

Secure Boot Flow

Hardware Set Up --key KEY KEY EKEY EKEY

RSLSec PC-Based Tool

RSLSec Common

Options RSLSec Common Options
EH State Configuration And Some RSLSec command options are common to more than one mode of the device, These are indicated in the help sec
Secu re Trusted Usage where they are mentioned, but for clarity, are also documented below.
Bootloader Application Overview —target
Using LCS_EH Features in The --target option defines the device with which the utility is communicating. For RSL15, this ¢
RSIL Sec because the default is a standard 512 K device, which is appropriate for RSL15.
Updating a device —out

This specifies the file to which any loadable packages are written prior to being downloaded to a d«

Unlocking a device o . " - ! .
this is used to dump iHex formatted files; however, it can also contain other output data depending

* Authenticates * Authenticates * Only fully Relocking a device of the command.
secure application’s authenticated [T —— it
bOOtloader S certificate a ppl ications can Exampies forLCSTEN Where the RSLSec command is used to update a device, this option causes the write to happen. If1
certificate execute RoT Secure Mode omitted, any expected generated package files are created but the attached device is not updated.

Configuration And Usage flag is omitted to prevent accidental device updates.

7/15/2021 Confidential
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Value Proposition #3: Security - CryptoCell-312 and TrustZone

* True random number generator (TRNG)
e Standard encryption accelerators
e Support for a wide range of encryptions algorithms, including:
e AES 128/192/256
e SHA
 PKI Support (RSA/DSA)
e Elliptic Curve Cryptography (ECDH/ECDSA)
« Message authentication (CMAC/HMAC)

e Secure boot embedded in hardware ROM
 Hardware based Root of Trust using secrets stored in dedicated hardware
 Multiple roots of trust (ICV/OEM)
 Managed life cycle model

* Secure key storage

e Secure debug (controlled using certificates)

e Support for trusted execution environments by the incorporation of Arm TrustZone

18 7/15/2021 Confidential
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Value Proposition #4: Real-Time Localization Systems Use Cases and Concepts

AoA Method

Localization Use Cases

Asset Tracking & Monitoringl L Industrial Automation ] [ Smart Buildings ]
’ AGA/

Energy Efficiency
Enedfl Viermilli3i

'—%
==n

Bluetooth direction finding using angle of arrival (AoA)

AoD Method

Localization Concepts

AoD
» Trilateration - localization based on RSSI - supported by RSL10/15 - /
* Angle of Arrival (AoA), Angel of Departure (AoD) - supported by RSL15 &\%
* Phase-based (HADM)- localization based on phase difference between ﬁ
transmitted and received (reflected) signals - not supported by RSL10/RSL15

Bluetooth direction finding using angle of departure (AcD) "
19 7/15/2021 Confidential Images courtesy of Bluetooth SIG
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Value Proposition #4: Localization Enablement

. 1Q Inf i
/RSL15 TAG Device \ / RSLL5 Locator Device | USRT” e pera“te%\ > renninal

Continuous To(r;ﬁrﬁanzzl)on Application IQ Streaming Application IQ Information Format
. X | $1Q LocatorlD | BeaconID | Timestamp |
CTE Information t Calculated IQ Information
BLE 5.2 Stack (Firmware) BLE 5.2 Stack (Firmware) I83] | Qs3] | 182] | Q82] | ===+ | O] Qlo]
3 3 RF Phase, AGC Information k Y )
RSL15 Physical Layer RSL15 Physical Layer Input to customer’s own angle calculations
and localization algorithm

AOA Tx j/ANT GPIO[0:3] AOA Rx ]LANT

\_ N\ )
01

\/\/\/\/ Antenna Board 2

Single 250kHz Continuous Tone I s |
I j . 15
N\ \
0 1 2 15 ’ ®
Phase shifted 250 kHz Continuous Tone
Localization Commands: Design Comments:

GAPM_PER_SYNC_IQ_SAMPLING_CTRL_CMD

GAPM_PER_ADV_IQ_REPORT_IND . .
GAPM_PER_ADV_CTE_TX_CTL_CMD ¢ Antenna boards with RF-mux not offered by ON Semi but

can be purchased from www.corehw.com or others

GAPC_CTE_TX_CFG_CMD
GAPC_CTE_RX_CFG_CMD
GAPC_CTE_REQ_CTRL_CMD
GAPC_CTE_RSP_CTRL_CMD
GAPC_CTE_IQ_REPORT_IND

20 7/15/2021 Confidential
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. Method to physical connect antenna board to RSL15
EVB will vary and software may need to be adapted



http://www.corehw.com/

RSL15 Software Development Kit

Rapid End Application Development

21 7/15/2021 Confidential
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RSL15 EVB - ‘Out-of-the-Box’ Experience

* Clean design for improved ease of use
* Connects to RSL15 Central mobile app out of the box
« CR2032 coin-cell battery holder

.

£l 21

PuUEL R

ble_periph_server
D5:BB:FF:22:11:94

Maodel for control

ONO'ONO NS FT

Battery

Temperature

m

S v

S

DEBUG-EN
LD

€l

' 9|
OF 5
g

e Eeeel
5 ION

RSL15
o, EVB Vi.1

@‘1\' ON Semiconductor
15-02-2021

LED

Button

@ Pressed
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RSL15 Software Ecosystem Overview

ON Semiconductor IDE

Download at www.onsemi.com/rsl15 armekeiL
Download i RSL15 Documentation Package Start here. Getting Started Guide, Developer's Guide and detailed firmware and hardware documentation —— Sea rCh a b I e HTM I_ d OCS

A

Includes support for Keil uVision®

Download ¥ ON Semiconductor IDE Installer Eclipse-based ON Semiconductor IDE

'\ )

Download i R5L15 Firmware Package R5L15 CMSIS-Pack containing drivers, libraries, and sample code and 5DK release notes M O b| |e a p p d OW n |Oa d S
* Android - RSL15 Central, RSL FOTA
Download i R5LSec PC application to manage device security features, lifecycle states and the manufacturing provisioning process ° |OS - RS |_ 15 Ce ntra | , RS |_ FOTA

App source code available by request

J

Download # BLE Explorer PC application that acts as a Bluetooth central to your peripheral device (requires RSL10-USBO0O1GEVK)

< Update Firmware

Download # RF Tools PC application to help test, tune and validate Bluetooth Low Energy RF PHY performance

Visit the Community Forums to learn more and join the conversation.

UpdateAppimage - 11.25kB/s

23 7/15/2021 Confidential
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http://www.onsemi.com/rsl15
https://play.google.com/store/apps/details?id=com.onsemi.central
https://play.google.com/store/apps/details?id=com.onsemi.fota
https://apps.apple.com/us/app/rsl15-central/id1562731670
https://apps.apple.com/us/app/rsl-fota/id1477779771

The Firmware Developer’s Journey

) RSL10 Bluetooth Low Energy Explorer (COM16) ﬁ" community Forl.lms
Setup ?
Scan E:] Clear Sort Connect Disconnect Encrypt  Discover Services Update Parameter Update Firmware

Info Services

@ Generic Access (1800)

=

ble_periph_server_bond
D5BB:FF22:11:94 ‘ -49 \D ON Semiconductor
Bonded:Yes Connectable:Yes

€3 Bluetooth’

& Components [] Reiolue @
Software Components Sel.  Variant Vendor Version Description
W RsL1S ONSemiconductor ARM Cortex-M33 48 MHz, 64 KB RAM, 20 KB ROM
& BLE BDK OMSemiconductor 1,17.2 _ RSL10 BLE stack implementations for BDK based applications.
€ Board Support BDK 2.0 APls ., ONSemiconductor 1.17.2 , Board Support package for loT shields based on CMSIS-Driver APls. -
& CMSIS Cortex Microcontroller Software Interface Components Bul/d your
~ s CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifications
& CAN (AP]) 120 , CAN Driver API for Cortex-M . .
% Ethemnet (AP]) 210 , Ethernet MAC and PHY Driver API for Cortex-M A /Ica tlon
% Ethernet MAC (APT) 210 , Ethernet MAC Driver API for Cortex-M /n te ra ted pp
@ Ethernet PHY (AP]) 210 , Ethernet PHY Driver AP for Cortex-M
< Flash (&P} 220 , Flash Driver API for Cortex-M
@ 12C (4P)) 230 , 12C Driver AP for Cortex-M B 1 |d
& MCI(AP]) 230 , MCI Driver AP! for Cortex-M Sa/ , ,p/es i U I yO U r
@ NAND (API) 230 . NAND Flash Driver API for Cortex-M . .
& SAI(AP) 110, SAI Driver API for Cortex-M W' a p p I | Cat| on
v @ SPI(API) 220 , SPI Driver APl for Cortex-M Ire/ess L h
@ Custom O ARM 230 , Accessto #include Driver_SPLh file and code ter- hd ea rn OW t f
v sPl source ONSemiconductor B.1.1-40  SPI Driver for RSL1S On O p O
& USART (API) 230 ', USART Driver API for Cortex-M Sam /es BLE Sleep
% USE Device (42]) 220 USB Device Driver API for Cortex-}* ’ Sam p | e COd e
% USB Host (4P1) 220 , USB Host Driver AP| for Cortex FOTA t
& WiFi (API) 100 , WiFi driver y e C .
& Device Startup, System Setup . [) M a ke a B L E . L] FO I | OW th e
& RS FreeRTOS ARM 1020  FreeRTOS Real Time S | nte ra Ct as a .
& Utility Generic softwar Ing e .t gu Id e to get
Function without complete started
o B u. without syste m

7/15/2021

*|oad
‘blinky’
sample
onto EVB

Samples

.StartHere e Focus on a

single
function
such as
uart or
sleep

worrying
about sleep

e Tune BLE

parameters
for your
application

Confidential
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https://www.onsemi.com/forum/c/connectivity/bluetooth-low-energy/14

Firmware Samples

£7 ble_advertiser_DF (RSL15 Evaluation Board) % Copy | BLE Advertiser Directional Finding Sample Code

f; ble_central_client (RSL15 Evaluation Board) & EE ~ BLE Central Client Sample Code

%2 ble_central_DF (RSL15 Evaluation Board) {€ Copy  BLE Central Directional Finding Sample Code

f; ble_peripheral_cntl_priv (RSL15 Evaluation Board,] m BLE Peripheral Server Controller Privacy Sample Code
&2 ble_peripheral_DF (RSL15 Evaluation Board) & Copy | BLE Peripheral Directional Finding Sample Code

f; ble_peripheral_server (R5L15 Evaluation Board) i EE | BLE Peripheral 5erver Sample Code

%ol ble_peripheral_server_sleep (R5L13 Evaluation Bo i EE | BLE Peripheral 5erver Sleep Sample Code

&2 ble_peripheral_server_standby (RSL15 Evaluation m BLE Peripheral Server Standby Sample Code

° b/e_ * samp | es for BLE conn eC'UV'ty 2 ble_radioADC_IQ (RSL15 Evaluation Board) € Copy . BLE Radio ADC and IQ Sampling Steaming Sample Code

f; ble_scanner_DF (RSL15 Evaluation Board) m BLE Scanner Directional Finding Sample Code
&2 blinky (RSL15 Evaluation Board) & Copy | Blinky Sample Code
. . . o . : r
° * m p p h | d &% blinky_fota (RSL15 Evaluation Board) & Copy | Blinky FOTA Sample Code
— c SIS e rl e ra rlve rS f; bootloader (RSL15 Evaluation Board) i EE Bootloader Sample Code
€2 calibratelib_sample (RSL15 Evaluation Board) [ Copy . Calibratelib Sample Code
&2 CC312_AES (RSL15 Evaluation Board) r ~ AES Sample Code
e sh mode and standby_mode t mod mpl sty .
S eep_ 0 e a n S an — 0 e Or Ower O e Sa es £ CC312_AES_256_CTR (RSL15 Evaluation Board) AES-CTR Profiling Sample Code
£5 CC312_CCM (RSL15 Evaluation Board) & Copy | CCM Sample Code
AT - i :
. e CCI2_CMAC (RSL15 Evaluation Board) i EE CMAC Sample Code
° 00312* fO I C ryptO Ce I |‘312 enc ry pt| on sam p I es §2 CC312_ECDH (RSL15 Evaluation Board) & Copy | ECDH Sample Code
$J CC312_ECDSA (RSL15 Evaluation Board) & Copy | ECDSA Sample Code
&2 CCI2_HMAC (RSL15 Evaluation Board) % Copy . HMAC Sample Code

° SwImn 7-race for p i nt| ng an d |Ogg| ng €2 CC312_HMAC_Interleaved (RSL15 Evaluation Boa (@ Copy . HMAC Interleaved Sample Code

&9 CC312_QuickStart (RSL15 Evaluation Board) & Copy | Crypto Quick Start Sample Code

£ CC312_RSA (RSL15 Evaluation Board) & Copy | RSA Sample Code

§ CC312_SHA (RSL15 Evaluation Board) & Copy | SHA Sample Code

§2 CC312_TRNG (RSL15 Evaluation Board) & Copy | TRNG Sample Code

€3 CC312_TRMG_Self Test (R5L15 Evaluation Board) [€¢ Copy - TRNG Self Test Sample Code
f; dma_driver (RSL15 Evaluation Board) i EE . DMA Driver Sample Code

&2 flash (RSL15 Evaluation Board) 4 Copy | Flash Sample Code
f; hardfault_handler (RSL15 Evaluation Board) i EE . HardFault Handler Sample Code

&2 hci_app (RSL15 Evaluation Board) id» Copy | BLEHCISample Code
2 i2c_cmsis (RSL15 Evaluation Board) & Copy  12C CMSIS-Driver Sample Code

&% Isad (RSL15 Evaluation Board) & Copy | LSAD Sample Code

4] print_device_info (R5L15 Evaluation Board) i EE . Print Device Info Sample Code

f; sleep_mode (RSL15 Evaluation Board) & EE ) Sleep Mode Sample Code

Q,‘- spi_cmsis (RSL15 Evaluation Board) i EE | SPI CMSIS-Driver Master Sample Code
f; spi_master_cmsis (RSL15 Evaluation Board) m SPI CMSIS-Diriver Master Sample Code
&2 spi_slave_cmsis (RSL13 Evaluation Board) m 5P1 CMSIS-Driver Slave Sample Code
f; standby_mode (RSL15 Evaluation Board) i EE ) Standby Mode Sample Code

f; swmTraceExample (R5L13 Evaluation Board) i EE . SwmTrace Sample Code

f; timer_driver (RSL15 Evaluation Board) i EE ~ Timer Driver Sample Code

f; timer_free_run (R5L15 Evaluation Board) & EE ~ Timer Free Run Sample Code

f; trustzone_non_secure (R5L15 Evaluation Board) i EE ~ Trustzone non-secure Sample Code
f; trustzone_secure (RSL15 Evaluation Board) i EE | Trustzone secure Sample Code

€2 uart_cmsis (RSL15 Evaluation Board) id» Copy  UART CMSIS-Driver Sample Code

25 7/15/2021 Confidential
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Easy-to-Use Development Tools T E—

COM Port No available ports v Command Type:  ®V1

Refresh COM Ports

Test Type: © Transmit

Baud Rate: 115200 v ® Reset Enabled

* Free Eclipse-based ON Semiconductor IDE for RSL10 and RSL15

Device:

Open

e Support for Keil development environment

e Convenient CMSIS-Pack with code generation wizards e — e

Continuous PER:

Slot Duration

* Fully searchable HTML documentation
Recewed PER —

« RF Testing Tool for antenna development as well as pre-certification [ —_—
assessments

Version: 1.0.0.66
RF Testing Tool

i= CMSIS Configuration Wizard

26

CMSIS Configuration Wizard

7/15/2021

Option Yalue
RF Qutput Power Configuration O
USARTD (Universal synchronous asynchronous receiver tr (]
12C0 (Inter-integrated Circuit Interface 0] O
w 5PI0 (Serial Peripheral Interface 0) [Driver_SPI0]
w 5PI0 auto configuration
Mede selection master 1
Speed selection inaeine
C|DCkFD|EI’It}I raster ss unused
Word size
SPI0_MOS| Pin | et Welcome to the RSL15 documentation topics!
SPI0_MISO Pin slave == hw controlled
SPI0_SSEL Pin slave s5 sw controlled
SPI0_SCLK Pin &
Speed selection 150000
SPI0 GPIO Low Pass Filter DISABLED RSL15 Introduction
SPID GPIO Drive Strength Level 1 J
SPI0 GPIO Pull Selection Weak pull-up | RSL15 is an ultra-low power secure Arm® Cortex®-M33
SPID DMA contral processor-based Bluetooth Low Energy 5.2 wireless MCU,
i k 5 designed for connected smart devices in industrial, medical
SPI1 (Serial Peripheral Interface 1) [Driver_SPI1] and consumer applications. The comprehensive yet easy-to-
GPIO Cenfiguration use Software Development Kit (SDK) provides sample applications that demonstrate the

hardware’s capabilities to enable security with the Integrated 10T Cybersecurity Platform,
acquire sensor data in SmartSENSE mode, configure the build-in power management, and
utilize Bluetooth Low Energy features.
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BLE Explorer - PC Application with RSL10 USB Dongle

* Acts as a BLE central device to your RSL15 peripheral application under development
* Visualizes data, logs the wireless interactions and even displays beacon data
* Discovers peripheral services and performs FOTA

— o R R EE Em EE e Em e Em o EEm o o e e o e o e o e o o

15-02:2021 ;

Ua _ T4
CS:T’T- lUl

: I

035438417 INFO Service with UUID 1800 not found
03:54:38.417 INFO Genenic access senice not found
03:54:38.417 INFO Service with UUID '1808" not found
03:54:38.417 INFO Devicelnformation service not
03:54:38.417 INFO Service with UUID "180F not found
03:54:38.417 INFO Eattery service not found p \
\ 03:55:49.444 INFO New peripheral found: (70 name) /

i logtewt w0 - y

~

, -’ S 4 \
(D BLE Explorer (COMS) \ S 1 5 1 1 1
;) R . /- RSL15 peripheral application
Setup | 7 /
\
! Scan E__‘ Clear Sort Connect Disconnect Encrypt  Discover Services  Update Parameter  Update Firmware \ | |
l . Info | |
ble_periph_server -- I | |
| D588FF22119¢ M -37 O ON Semiconductor Mame ble_periph_server
BondedNe Connectable:Yes Address D5:8B:FF:22:11:94 (Random Static) 1 I 1
| Bonding 1
1 State Ready | | :
I RSSI =37 I I
Advertisement 1 1 |
I Flags 0606 {LE General Discoverable Mode, BR/EDR Mot Supported) 1

Complete Local Name ble_periph_server | |
| p I
I Manufacturer Specific Data Company Identifier: ON Semiconductor (0x0362) ] I I
I Manufacturer Specific Data Company Identifier: ON Semiconductor (0x0362) 1 1 |

|
1 Connection | |

Parameter Interval:7.50ms Latency:0 Timeout:500ms 1 1 |
1 Security Mode:1 Level:1 - No security (No authentication and no encryption) 1
1 Data Length RX:251Bytes TX:27Bytes | | : L I
1 ATT MTU 2 | | _@;:‘ ON_Semiconductor)

Phy RX:1Mbps T:1Mbps 1
| ! : |
I : : I
| ! : |
I : : I
| ! : I
1 : : I
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Bluetooth Low Energy Success Stories
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RSL15 Use Cases

Smart Industr
With corresponding success stories based on RSL10 Y

Electronic tags, data logging,
worker safety, machine monitors

Smart Building
Electronic access badges, vending

machines, smoke alarms, HVAC systems Smart City

People & asset tracking, door access control,
fleet management, equipment control

1 &y Trackable tags for real-time location
i 1 ' ON Semi solution selected for:
Smart lock R R!‘kﬁ = HB L » Brand reputation
ON Semi was selected for: Ml &l % F : * High accuracy and reliability
e Best-in-class power consumption &,‘, S 1 e Ultra-low power consumption

* Easy connectivity to smartphone

e Excellent customer support )
Beacons for contact tracing and Healthcare loT

Reasons for selecting ON Semi:
* High performance processing

* Increased accuracy and reliability .
« Double the battery life of previous solution Low/No-Power Connected Devices

Circuit breakers, light switches,
utility meters, thermostats

Smart Industry
Electronic tags, data logging,
worker safety, machine monitors

Wireless testing & reporting
for commercial equipment
Customer selected ON Semi for:
* Ultra-low power consumption

Energy harvesting light control
Reasons ON Semi was selected:
e Allows for smartphone control

- Small size and high quality . Eliminates need for wiring from switch to light
- Timely responses from support team Switch can be p!aced anywhere, no battery or
- FOTA (Firmware-over-the-Air) capability wall power required
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RSL15 Ordering Information
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RSL15 Ordering Information

. RSL15 iOS and Android Apps
 Two P/Ns available:

» NCH-RSL15-284-101Q40-ACG (284kB Flash)
»  NCH-RSL15-512-101Q40-ACG (512kB Flash) RSL15 Device

 Evaluation board:
e RSL15-EVB (come with 512kB Flash)

* Eval boards & samples available directly from
ON Semi and also via distributors

RSL15 EVB
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RSL15 Product and Design-in Support
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Support and Collateral at www.onsemi.com/RSL15

Links to resources will be live on launch date

/ Data Sheet / Docs Package / User Manual /Evaluation Board\
Click Here Click Here Click Here Click Here

Bluetooth® 5.2 Wireless MCU RSL15 Evaluation and 8
. Development Board n
Product Preview - Subject to Change ' User’'s Manual I w
RSL15 -
VRSLD b 2wz tow por secne A Cones® A3 EVBUM2757/D 2
processor-based Bluetooth Low Energy 5.2 wireless MCU designed ON Semiconductor” ON Sesik % 5
fox comnecied smart devices in industial, medical and conswmer ew orgenicom INTRODUCTION v ansemi com Q
applications. The comprahensive, yet sasy-(o-use Sofrware 4
: : Purpose (<}
f;’;:ﬁ::i:mnm P'Kb’:es nsmv‘;::vﬂc'lq;m'sml:: 1’:15 ‘manual provides information on the hardware configuration EVAL BOARD USER'S MANUAL 2
e cpabiiies o exdie scarty i
b a0 use f the RSL1S Evalution and Development Board

et T Cobeseruty Paom, segue e dts 8 Q o b s Do Do e o £V &

anSENSE mote, contigue e bull-n pover mamzgeme g osgasd 1o b used with the RSLLS Saftvare development ki, 1 i
e Blastoot Lo ey aneo s, 04p intcnded for evlaaing e performance 30d capabliis of RSLIS,
Key Features CasE ssscR and for developing software applications for this device. The Software
« Bhoeioot Low Energy 5.2 Cerifiedwith ey Featues: NARGING DIAGRAM Development Kit  avalabe t s s com sl

« U 10 10 simulizneousconsscions NG Conventions

+ Long Rasge (Coded PHY) RsL1z I ment and pin names are shown in

 2-Mbit PHY Ao aci ACE

(High Speed)
 ngle of Amival (AoA) and Angle of Departure (AoD)
. ing Extensions
. Ehnetosth L
Energy specifications ncluding 5.1, 50,42, 41 0 40
 Time—of-Flight (ToF) Feane (o Exhanca Localization.

Manual Grganization
“The RSLS Evalustion & Development Board User Guide contains

the following sections:

© “Introduetion” describes the puspose of this manusl, explains how

et DEBLUG-EN

WL = Waberlat
ol

« High Ressluton RSSt0 Suppert RSSL- based Loalizason Ve the manual s organizec, and peovidean it of saggested reading for BRFS
Azorithen: W= ok sk more information. 5
L 77
« Ul Porwer Opeation: Ne: oot o b et cetiond ¢ Boud Design ad Ovevien” i s v of e
+ Slaep Mode (GFIO Wakeup) (3 3 V VBAT: 4014
 SiepMode (oGt RIC e Steg) @ 3V OFDERING NFORMATION o ~Contigation”provides el formaion st h Evlusion e
VBAT: 55 4. i e e omaionenpege el ‘and Development Board. This chater contains information on the
4 Anlog Peripheral following topics:
o Reman Actie o Monitor and Exemal + Astommate switching pov ugply ]
‘Sensors at a Very Low System-level Power Consumption oo O Sencd e e  SEGGER® J-Link” on-boasd Debug Port RSL 1 5
+ Contizuous ADC Operation in Smar'SENSE Mode with Wakenp

e RSL15 Documentation Package: ? ol o 7

Key Faatures trirued
+ Pl Tx Curment O @Bim Oupu Power @3V VBAT 46mA o e
+ Non-Comnectable Advertising at 55 Intervals @ 3 V VBAT: ‘Two Flash Memary Sizes Available, H H
L0uA (Average) ket ° Further Reading
o v 3 (NCH-RSL15-284-101Q40-ACG) For any technical information not covered in this manual, refer to
+ Conmectable Adverising at 5 s Intervals @ 3 V VBAT: LluA or 312 EB Flash he followingd N
Py . the following documens.
+ e Sommny (BLE Mode, 1 s 55 NCH-RSLIS-512-101Q40-ACG)  The scarchabls HTML documentation

e oy (BLE Mt 2 4 m i sl * Developer’s guide L1 o s Deeipos B S

s, EVB Vi.1

A" .
ON Semiconductor
# 02-2021

VBAT

H3DOD3S <‘

wodeBBas mmm

ABojouyde) . un-f

[ e o e e e s B ———— N -
: Data Rate of 62.5 Ebps to 2000 kpbs ) L2V-36VVRAT ) . The be found m cica
iy o e TN s ¢ Firmware reference manual - ey
H:mqumsmnmknuaime Components p— CEE[ _a_] ']U\
Y zement, Secure Key Management, and Application * Single Crystal Operation Possible s ‘ A
o e v o i * Hardware reference manual P st A
R2
o RiTe

(v ! P * And more ... e ' P e “
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http://www.onsemi.com/rsl10
https://www.onsemi.com/pub/Collateral/RSL15-D.PDF
https://www.onsemi.com/rsl15
https://www.onsemi.com/pub/Collateral/EVBUM2757-D.PDF
https://www.onsemi.com/support/evaluation-board/rsl15-evb

ON Semiconductor Community Forums for RSL10 and RSL15

on Community Forums

www.onsemi.com/forums

Explore Knowledge Base
articles and FAQs
Start a new topic or respond to
a thread to share your insights

Share ideas, firmware and
design solutions

Collaborate with ON Semi SMEs
and customers

Search for specific topics
or products

Filter by connectivity type to find
exactly what you’re looking for

Log in with your MyON account

to contribute A
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