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BLE 5, Long-Range? I\/Ieshlng and Dual-Band Wi-Fi

What are these and what are they for?

/
Moshe Yeshurun, Technical Sales Manager -I—e| it



BLE Spectrum and Channels — 2.4GHz

Frequency Hopping

Frequency Hopping

Others are Data
Channels

Charnel 33
(2480 MHz}

BT Classic has 79 1MHz channels

BLE (Bluetooth Low Energy) has 40 2MHz Channels
BT/BLE and Wi-Fi 802.11b/g/n share the same spectrum
BT/BLE use frequency hoping for data channels

Adveitising channels are fixed and in-between Wi-Fi
ncn-overlapping channels (1,6,11)

Advertisement channels are unidirectional and are used
to establish connections

Data communications use FHSS - Frequency Hoping
Spread Spectrum (each piconet hops at 1600 times/sec)

BT v1.2
(“Classic”) 1Mb/s 1MHz
il 3Mb/s 1MHz
(“Classic”)
BLE 4.0 1Mb/s 2MHz
BLE 5 .125/.5/1/2 oMHz

Mb/s




Bluetooth Connected Topology (Piconet)

Host MCU
P, PP
TOPOLOGY
(Low power interface
‘\ / with UICP possible)
CENTRAL UAR
PERIPHERAL DEVICE PERIPHERAL B — j Smartphone
pevice | €= | prone TasLer, | €= oevice . - _l
COMPUTER) 4 o CentraIFIrmware -
« - g — [
PERIPHERAL PERIPHI:";\T_I
Application Specific Profile Terminal /0
DEVICE DEVK_E I Peripheral — Central / Peripheral —

Terminal 1/0

BLE devices/modules can be Peripheral only, Peripheral or Central, or Concurrent
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BLE 5

Increased Bandwidth: Up to 2x bandwidth of Bluetooth 4.2 with Low Energy
New 2Mb/s Rate

Broadcasting channel improvements: 8x the broadcasting message capacity over
Bluetooth 4.2

Advertising extensions mitigates this potential issue &y advertising on the 3 advertising
channels as previously, but the data to be sent is cri an agreed non-advertising channel

BLE Long Range
Introduced new 125Kb/s and 500Kb/s raies

Utilize CRC and forward error correcticri {FEC)
Transmits additional overhead to date to enable finding and correcting errors
500KDb/s rate improves SNR by €¢B with a 2x theoretical range improvement
125Kb/s rate improves SNR by 12dB with a 4x theoretical range improvement
Requires hardware/phy change from BLE v4.2
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BLE 5 Mesh

Managed flood-based message relay approach
(multipath, no routing table)

Low-Power Nodes (sleepers)
Power constrained nodes may use the low-power feature.
Low-power nodes (LPNs) work in conjunction with friend nodes ® ® ®

Friend Nodes

Friend nodes store incoming messages and security updates =] & @ @
destined for LPNs

Relay Nodes
Relay nodes receive and retransmit messages

Proxy Nodes

Proxy nodes enable transmitting and receiving mesh messages e ) & @
between GATT and Bluetooth imesh nodes
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Dual Mode - Bluetooth 4.2 Low
Energy and Bluetooth Classic
(BR/EDR) capable

Networking stack required on Host
(always needs a Host)

Industrial temperature range
Telematics

Remote sensor hub/gateway
Commercial/industrial/medical
POS printers/scanners

Wireless audio applications

Dual mode (without audio) host
stack available for license from

BIueMod,T%iL87l series modules are ideally suited for industrial and commercial applications

Telit 1oT Bluetooth® Application Summary

[ BlueMod+SR50 &

Software
Upgrade

to Mesh BLUEMOD+S50

Single Mode — Bluetooth &= low
energy

NFC pairing, ANT capable

s Telit

Networking stack integrated on
moduie

Industriai temperature range

Teiminal I/O and LUA versions
available

Interface to Smart Phone &
cable replacement

Remote sensors or
hub/gateway

Commercial/industrial/medical

r'l/'elit
BLUEMOD+S42M

Single Mode - Bluetooth
V4.2 low energy

Two versions
Low Cost peripheral
Peripheral with sensors

Bluetooth stack integrated
on module

Extended Commercial
Temperature Range

Interface to Smart Phone &
cable replacement

Consumer products

Sensors




Telit loT BT Module Summary

Feature/Parameter

Bluetooth Version

Bluetooth Classic
Other Modes/Functions

Terminal /O (concurrent
to GATT operations)

Generic GATT Interface

Host Interface
Other Peripherals, 1/10

Antenna Option(s)
Operating Voltage
Temperature Range
Size

Status

BL871E2

Bluetooth v4.2, dual
mode

BR/EDR, HCI

X

Peripheral or Central

Server or Client
UART
PCM, I2S
Integrated
2.2-4.8V
-40 - +85°C
9.7 x10.1 x 2.5mm LCC

Production

Note: Depends on Host
Stack Capabilities

BlueMod+S50

Bluetooth 5, single
mode

n/a

NFC pairing, ANT

Feripheral or
Central

Client
UART
I12C, SPI, ADC, GPIO
Integrated, Pin
1.7-3.6V
-40 - +85°C
17 x 10 x 2.6mm LGA

Production

BlueMod+S42M
Bluetooth v4.2, single
mode
n/a

3 axis accelerometer,
T°/Humidity sensors
(optional)

Peripheral

Server
UART
I2C, SPI,GPIO, ADC
Integrated
1.8-3.6V
-20 - +70°C
17 x 10 x 2.6mm LGA

Production




Telit IloT BT Module Summary - continued

BlueMod+S5 BlueMod+S42

Feature/Parameter BL871E2 0 M

lislo2lf 212 10 4 (8 later SIW) i

Connections

I ARM® Cortex™-M4F ARIV®Cortex™-MO

Application CPU n/a @ 64MHz @ 53MHz
64K SRAM 80K SRAM

RAM n/a 512K Flash 256K Flash

Deep Sleep Current 1pA LZUA 0.2pA

3 Channel Advertising @

Current e 2l

Rx Sensitivity -95dBm -93dBm -93dBm

Tx Max Output +12dBm +5dBm 0dBm

Depends on GATT, Terminal I/O,

Software Features Host Stack AutomaEcL)JnA /0, and GATT, Terminal /O

CE, FCC, IC, SRRC,NCC, CE,

Certifications CE, FCC, IC (TELIC) (FCC/IC)




Wi-Fi Spectrum and Channels — Single and Dual Band

Wi-Fi 20MHz Channels @ 2.4GHz
The Wi-Fi Spectrum: 2.4GHz

CHANNEL

Yy : YoYu ¥

2.4 GHz 2.4 835Gz

2.4GHz/Single Band Overlapping Channels

Lhannets
, | 2 3 4 & @ 7 & % 101112 13 14
24126k 2.437GH2 2.4626Hz

FREQUENCY

The Wi-Fi Spectrum: 5GHz | 2402°GHz Pe—22 MHz—|

515 525 535 5470 5.72% 582 2a0%mbae
G [ GHz Ghz (e

T
Terdre of Channel 3 s .:-1I-.=:frrl'|; l:rh:;l_l'.r'
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UNN-1 UNE-2 UN-2e DFS UNI-3
DFS

S0UrcR: www. tomshoraware.com

Wi-Fi 40,80, and 160MHz Channels @ 5GHz

/ [ ]




Wi-FiI Standards and Rates

* 5GHz has % the range as 2.4GHz (for same signal processing)
* 5GHz is also less able to penetrate walls
* The higher the data rate (fixed bandwidth) the shorter the range (lower sensitivity)

Signal strength

reducas with distance

Distance (d)

a0 smitter et ver
QAM

(Quadrature Amplitude Modulation)
#MQ-& iy 802.11a 5GHz DSSS\‘6-54Mb/s 20MHz
i :@a 802.11k 2.4GHz 1-11Mb/s  gg.0am  22MHz
**"‘* 802.11q 2.4GHz 6-54Mb/s / 20MHz
162WQJXQ|§/| 802.11n 6.5-72Mb/s 20MHz
Garrer OFDM 802.11n 13.5-150Mb/s 40MHz
D | Ovien i) | 802.11ac i 29.3Mb/s-433Mb/s 80MHz
802.11ac 58.5-866.7Mb/s 160MHz

256-QAM



Wi-Fi Configurations and Modes
Wi-Fi Star Network

S |
AP (access pomt) p —
Always on @

STA (Stati on) Sends out b'eacon:s. typically every 100ms) @ “‘;{t@,

g| Buffer data for staiions Compuer

Ck?eplf o - Sets/determines the Wi-Fi channel (Stations)

eeKs ea_mqns( -Polling) Provides Cpen, WPA/2 Personal or Enterprise security
Sleeps again if no data

Group Member
(ie a station)

Group Member




Telit loT Wi-Fi Application Summary

Production, Available Modules

Small Size & Low Cost Effective & Line Powered
Power - a
) X =  b/g/n Single Band  b/g/n Single Band
Single Band &
Low Power (sleeps very well) GS2200M GS2101M
Good Range Battery powered sensors (secure web Smart energy, lighting and appliances
Cost effective clients)
: ) Always connected devices and video
CIOl_Jd ready — homekit, AWS-IoT, Smart locks, access control (PS Polling)
deviceWISE ltra 3 T brid
ra low power video oT bridge
A lot of stack content and value W PowE -
30Mb/s UDP throughput Ultl’a’LOV\{ power networking for Host Industrial Applications — Pumps, etc
MCU’s (vic AT Commands) . .
Networking for Host MCU’s (via AT
HomekXKit, AWS-IOT, deviceWISE Commands)
surport

HomeKit, AWS-IOT, deviceWISE
support

« Standalone and cellular solution companions
» Pair up with Telit LE910C1 (Catl) and ME910 (CatM1/NBIoT)
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Telit loT Wi-Fi Application Summary

Modules in Development

MCU & Cellular
| - AT commands to LE910C4/C1 Standalone Dual Bang

:} . /b/om DualBand\. WE866C3 adds hotspot capability ~ Modp, 2

WEB66C3-P

» a/b/g/n Dual Band

Telit it

WE866C3

Networking stack always on Host

* BT/BLE 4.2
BT Audio

Linux/Android Host MCU Companion
LE910C4/C1 LTE Cellular Companion

SDIO interface, high throughput
applications (200Mb/s)

Security panels including video
Video bridges/gateways
Pocket/mobile routers

Medical devices — ultrasound, patient
monitoring, EKG/ECG

Telematics

Remote sensor hub/gateway

WES8G66E4

foie - BLE5.0

1080p60, 4K HD Cameras
POS scanners and printers
Medical devices

Smart buildings, Smart energy
Industrial applications

BLE sensor bridge/gateway

Dual band networking for Host MCU'’s
(via AT Commands)

HomeKit, AWS-IOT, deviceWISE
support




Telit IoT Wi-FI Module Summary

Feature/Parameter WES866C3 GS2200M GS2101M WEB66E4

Single Band 802.11b/g/n v 4 v v
Dual Band 802.11 a/b/g/n v X X v
802.11ac 4 X X X
BT/BLE BT/BLE 4.2 X X BLE 5.0
Companion/Standalone High Speed
(AT Commands) Companion 2l el Eel
— SPI/UART/ SPI/UART SPI/UART
Wi-Fi Interface SDIO TS sDIO SDIO
UART, SPI

2x St {master/slave), 2x SPI (master/slave),

2y UART, SDIO, GPIO, 2x UART, SDIO, Gplo, _(master/slave),

Peripherals, I/O Sbio PWM, 2C, 125, ADC PWM, I2C, Sigma Delta églc?zA%g&zléﬁj
(16bit), ITAG ADC (16bit), JTAG PWM, ITAG
Antenna Options Pin, Integrated u.fl, Integrated u.fl, Integrated Dual Pin
Temperature Range -30 - +85°C -40 - +70°C -40 - +85°C -40 - +85°C
Size 13 x15mm LGA 13.5x17.9x 2.2mm 18 x 25x 2.7mm 15 x 19mm LGA
Status Samples Production Production Development
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Telit 1o T Wi-Fi

Feature/Parameter
AP Mode, STA Mode
Concurrent AP/STA Mode
AP Stations

Wi-Fi Personal and
Enterprise Security

Application CPU
Application Security
UDP Throughput
Tx Output at 1Mb/s

Software Features

Certifications

WEB866C3
v
v

10

v

n/a
n/a
200Mb/s
19dBm

WLAN
(companion)

In development,
samples available

GS2200M
v
v

16

v

ARM CM2
TLS 1.2
20mh's
15dBm

REST, CoAP,
MQTT,

Websockets,

Discovery,

JSON, XML,
HomeKit

CE, FCC, IC,

RED, TELEC,
Wi-Fi

GS2101M
v
v

16

v/

ARM CM3
TLS 1.2
30mb/s
16dBm

REST, CoAP,
MQTT,
Websockets,
Discovery,
JSON, XML,
HomeKit

CE, FCC, IC, RED,
TELEC, KCC(MIE),

Wi-Fi

Module Summary - continued

WEB8G66E4
v

10

v

ARM CM4F
TLS 1.2
30mb/s
19dBm

REST, CoAP,
MQTT,
Websockets,
Discovery,
JSON, XML,
HomekKit

In development
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