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Sub-1GHz

Best range, up to 20km
15 years battery life
Star or mesh netw ork
Grid, BA, and more

First TRX in market
Firstintegrated IC in market

amazonsidewalk
S

Secure IP access from
crow d sourced netw ork
No need to build

gatew ays

Get started kit available

Leading IC vendor

€ Bluetooth

Best in class BLE
Low cost

Low pow er

Star or BLE mesh

First BLE chip in the market
First XTAL free chip

CEY wam

73 zigbee

* Robust low pow er

mesh for smart home
and buildings

* Sub1GHz arriving!

Leading wireless innovation for 20 years

Scalable solutions for all applications

s matter

* Unifying standard for

reliable connectivity

» Targeting smart home
» Tl development kit

available

Wif)

CERTIFIED
Best loT Wi-Fi solution
Most robust in the
market
Best in class security

N

Long range mesh for
large netw orks
Frequency hopping
interference tolerance

ZB board from the beginning
Driving ZB over Sub1GHz

In the alliance from the beginning.
Source code contributor

First WiFi loT chip in the market
First IC vendor with modules

Tl owned SW stack

THREAD

* IPv6 base mesh
protocol for home and
building automation

* Flexible netw ork

In the alliance from the
beginning

MuHi-protocol

¢ Best in class multi-

band solutions

(DMM)

SW defined radio enable the

space

Proprietary
and other

Use our Tl MAC15.4
stack or build your
ow n protocol from
scratch

MIOTY, 6LoWPAN,
w MBUS and more
Automotive solutions
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Wireless technology In smart grid & energy
Zigbee o ]

|

wBMS in commercial ESS
T115.4 Stack

Prop RF
BLE
WiSUN
Copgéhntrator WF|/BLE
[ “Sub1G OFDM/GFSK .. St
WBMSinESS i BLE »:-., .
-'- / Col eor '&""-
\‘ Collector .~ .
RLLLE > :..- )
‘o) ._-,"- “&‘é ' WiFi/Mesh
PR e BLE/Mesh
»  E-Meter
WSMS / :---lllllllll‘ Zigbee
TI15.4 Stack
.  Generation'y ProP RF
P . e pannst’ WiSUN

EV Charaing Point Micro Solar Inverter
9'ng Residential ESS
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DC/DC
Optimizer

Fast Wired/Wireless
Shutdown Comms

Micro inverter block diagram

DC/AC
Inverter

Breaker
Box

HEMS - FKEHER

fots

B

ARG
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https://www.ti.com.cn/tool/cn/LAUNCHXL-CC1352P

FR? —TIREES !

o (2 1 m BE B BN
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TR E
RV OTA (28D B 58 3 A1Hr 2L 804 56 o

- NIV ER N
IPv6. RCMPV6. RPL. 6LoWPAN. EAP-TLS. 802.11i.
802.1X
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Sub-1GHz | KW 2l s E

5

B E R=NEE D

o WRORERAE T i RS e ] Sk
o DNEFEAR I 1E) 2 A i T S B0 5 B AR SR

HERSS /4

+ CC131x F1 CC135x Launchpad ™ JF& B (12 &

&3 TEXAS INSTRUMENTS



5 WSMS #E47 K PHEE AL 2 25

2 /|~ CC1352P7 LaunchPad {E N i AR 28 5 A i — 70

BeaglePlay 1E i1 5t % Hi#s (HEMS)
M Tl.com T % SDK

Sub-1GHz MK [ 2%

KFHBESE bR

-4 ——:

I Web 1 i %?Eﬁj

PR W fpd A s

gum—

CC1352P7

A

1L

H

A LLE BLE W E

&3 TEXAS INSTRUMENTS


https://www.ti.com.cn/tool/cn/LP-CC1352P7
https://www.ti.com.cn/tool/cn/BEAGL-PLAY-SBC
https://www.ti.com.cn/tool/cn/download/SIMPLELINK-LOWPOWER-F2-SDK/7.10.00.98
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https://www.ti.com.cn/zh-cn/applications/industrial/grid-infrastructure/solar-energy/overview.html
https://www.ti.com/lit/ab/swra808/swra808.pdf
https://e2e.ti.com/support/wireless-connectivity/sub-1-ghz-group/sub-1-ghz/f/sub-1-ghz-forum

Wireless Connectivity Solutions

Enabling reliable and secure loT Wi-Fi systems‘
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Wi-Fi | World class reliable Wi-Fi solutions

about TI's test strategy

It just works anywhere & It is built to last

RELIABLE
WI-FI°

THAT JUST

WORKS

Validation of
robustness, stability,
and functional features
to

Achieve reliable

wi-fi connection

"
288 .'

230+ Access points

\- w0 3 N
ﬂma“l‘J ﬂ / Ensures
Wil ol Iz ﬁ_/ dependable

'... _\ ,‘“ LL/ Y/ worldwide

= | & connectivit
I "l 'l » j-»,; f y

}’*r,
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https://training.ti.com/connect-wi-fi-test-lab-tour
https://www.ti.com/lit/pdf/swra686
https://training.ti.com/wi-fi-portfolio-built-last
https://training.ti.com/connect-wi-fi-test-lab-tour
https://www.ti.com/lit/pdf/swra686

Wi-Fi Architectures | A solution for each IoT end node

4 MPU )

Linux A

\ CC33xx Driver ‘

Easily add Wi-Fi 6 & BLE
to any Linux system

4 MCU )

Application

Networking /
BLE Stack

CC33xx Driver

\ RTOS J

| coemen
T
| co o |
ros |
o2

Lowest cost to add Wi-Fi 6
& BLE to an MCU

MU )

Application

T

CC35xx

Add full networking
connectivity to any system

All-in-one MCU, cloud
connectivity
solution
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Wi-Fi Wireless

@
g

Wi-Fi | Product overview e

TIWi-Fi4 (802.11a/b/g/n) TI Wi-Fi 6 (802.11 ax) for Industrial IoT Zyears WL g,
Reliable performance and embedded security Cutting edge, flexible, affordable g&%ﬁ%ﬁ%%%ﬂ;ﬁ

Easierto Use
RF certified modules, SDK
examples Cloud agents

Companion Devices

MCU

WL 1835MOD WL 1837MOD 2 .
;,.VALIB_HJZ-,Slax},gllg)OI,DWPAs 2.4GHz, 22 MIMO/MRC, WPA3 X 2.4/5GHz, 2x2 MIMO/MRC, WPA3 CC3301 CC3351 BT/BLE COEX options
BT5.1 (BT + BLE) y —~ BT4.0 (BT + BLE) BT5.1 (BT + BLE) -
{, Coexl ) F *. B 1! " B LT O Bay B oLk P ——
G Secure File system
e FIPS
WL1801MOD 2 WL 1805MOD 2 WL1807MOD CC3300 CC3350 %
2.4GHz, 1x1 SISO, WPA3 2.4GHz, 2x2 MIMO/MRC, WPA3 P 2.4/5GHz, 2x2 MIMO/MRC llax, 2.4GHz 1lax, 2.4/5GHz 5GHz band support
. B | E‘E E‘E B E +6GHzin Wi-Fi 6
: ﬁ Bluetooth LE support
Available Now Available Now @ Wi-Fi 6. 802.11ax
CC3220SF CC3230SF CC3235SF W 105C support
s 2oz NNRES g%’ESHéAM IMB & %
256kB. RAM| + IMBFlas| 256kB' RAM + 1MB Flas! + IMB Flash v CC3501 4 CC3551
F ASAB A% 1lax, 2.4GHz, BLE 5.4 1llax, 2.4/5GHz, BLE 5.4 @ Ti Module
B i ﬁ Matter support
Low Power
CC3220R & S CC3230S CC3235S Al 1A
24chz 250, TR 2oty CC3500 % CC3550
256kB RAM 256kB RAM 256kB° RAM 1lax, 2.4GHz llax, 2.4/5GHz
J Sampling
Released Pre-production

18
—
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CC3551E Multiband Wi-Fi 6 & BL

Latest connectivity standards for loT
= Wi-Fi6:802.11 ax @ 2.4GHz and 5GHz
= Single stream 20MHz channels
= OFDMAfor efficient traffic in congested network
= Trigger frames, Target Wake Time (TWT) for better power management
= Vpa=3.0-3.6v,Vs=1.8v, Vio=1.8/3.3V
Integrated Bluetooth Low Energy 5.4
= 2M MAC/PHY, long range support, Low power beacon mode & locationing
Integrated Coexistence support for 2.4GHz radios
= Integrated coexistance algorithm manages Wi-Fi & BT5.4 communication
= Available 3-Wire PTA Coex interface for external Thread/Zigbee radio
Excellent RF performance
= Tx output power: +20dBm;
= RXx Sensitivity: -99dBm @ 1Mbps
= Throughput: 20Mbps (UDP)
Integrated ARM Cortex M33 @ 160MHz
= Fully dedicated MCU for applications development
= Execution from external flash (XIP) and optional extemal RAM
= Integrated Peripherals
= ~1.1 MB of embedded SRAM
Advanced Security features include
= ARM® TrustZone, WPAS3, integrated HW cryptos, secure boot, IP protection
= On-the-fly decryptionsupport on XIP interface
= Key management, trusted execution, OTA support, anti-rollback protection

Small packages pin-to-pin compatible across CC35xxE

= |C: 7X7 QFN56; Modules: (folows IC release)
= Extended temperature range: -40 to 105C

E 5.4 Wireless MCUs

Applications MCU Wi-Fi & BLE Core

Wi-Fi
MAC/
Modem

Pwr Amp
Pout = +20dBm

Arm® Cortex™
M33 — 160MHz
Arm® TrustZone

- 2.4 GHz / 5GHz Wi-Fi / BLE RF

RAM (APP), Cache
Fast QSPI+XIP+OTFD
SWD/IJTAG

Up to 38 10s
2x SPI

Battery Monitor 2 x UART

2xl12C
Temp Sensor

AES

T

SDIO 2.0
12-bit ADC

8 x General Purpose timer / PWM

(CTR, CCM, GCM) SD / MMC

CAN 2.0

]

Py}
(@}

M

>

SHA 2/3 TRNG

Watchdog

CRC 16/32§ ECC, RSA

3-wire PTA Coexistence

Secure Key Storage LE XTAL

10 MUX
1.8/3.3 VIOs

Enhanced Security

Secure
Debug

Security Manager LF OSC

SW IP
Protection

Secure
OTP

Secure
Boot

Device
Identity

Part Number 2.4GHz WLAN SISO 5GHz WLAN SISO BLES.4
CC3550E v v
CC3551E v v v

Sampling
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Tl Low Power Connectivity
2.4Ghz IND & PE

£3Bluetooth” &2 zigbee % matter FHREAD

amazonsidewalk Proprietary  Multiprotocol
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2.4 GHz Ind and PE | Portfolio

Protocol Memory (riash/ Ram)

2048 kB / 256 kB
1536 kB / 256 kB
1024 kB / 296 kB P CCasTx10 |
1024 kB / 162 kB
704 kB / 152 kB* 1025
9 @ 768 kB / 96 kB
('f 512kB /64 kB
itk 512kB /36 kB
:
352kB /88 kB*
352kB /40 kB

D@ seise o
2s08 12816 LTI

128 KB / 28 kB* | cc2640 |
— CC2652xSIP
Modules CC2651R3SIPA
“BLE wtock in ROM MO+ M3 Mt b mé COrteX®
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CC2340R5(3) | Device Overview
Preliminary proposal * Clock Management: 32kHz
Crystal-less Op*

* Integrated BALUN

Consumption
« Standby current <800nA
(RTC, RAM retention)
¢ Radio Rx 5.3mA, 3V
* Tx @0dBm, 3V, 5.1mA
* Tx @4dBm, 3V, 7.7mA
* Awerage Radio currents, TX
@0dBm, 3V
*1s CONN : ~6UA
+1s CONN ADV : ~10uA

Peripherals

* 1XUART, 1xSPI, 1x12C
« WDT, RTC, 1xTimers
Security: AES-128

Radio

+ 2.4GHz RF Transceiver

« Bluetooth LE 5.3, 1M, 2M PHY
« TX output power: up to +8dBm
* RX sensitivity: -97dBm, 1Mbps

¢ Cortex MO+, 48MHz

« 512kB Flash, 64kB RAM
* On-chip dual image OAD
* ROM serial bootloader

5128 Fash

_ e
Low Power
64kB SRAM Comparstos

12%8 System ROM

FWR & CLX Mgmt

Package & Temperature

« 5x5 QFNA40 (26 GPOIs)
« WCSP (810s)
« Tj -40 to 125C

* non-central roles
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CC2755x10| Device Overview

Matter, Multiprotocol

BLE 5.3, BLE Mesh, DF
IEEE 15.4 Zigbee, Thread
Prop 2.4GHz, Fast mode
2.4GHz Transceiver

TX pow er: +10dBm, +20dBm
RX sensitivity: -96dB, 1Mbps

Cortex CM33, 96MHz
Al Accelerator

1MB flash, 162kB RAM
Onchip dual image OAD
Secure ROM Boot

Packages & Temperature

WCSP (31 GPIOSs)
QFNA40 6x6 (23 GPIOs)
Tj -40°C to 125°C

upto IMB Fash
U h0 16265 RAM

348 System ROM

Crymo
Aceserdors

Confroser

Low Power
Comparaon

System BOM Optimization

24GH2 | °
son

Clock Management: 32kHz
Crystal-less Op*
Integrated BALUN

Low Power

Standby current ~1.1uA
(RTC, Full RAM retention)
Radio Rx ~6.1mA

Radio Tx 0dBm ~7.5mA

Security

HSM Secure key storage
TRNG, Crypto HW: AES, SHA,
PKA

TZ-M SW isolation

loT Physical Security

PSA, SESIP L3 certified

Periperhals

Serial Comm.

2xUART, 2xSPl, 1xI2C

Digital modules:

WDT, RTC, 4xTimer, I2S

Analog modules:

1x COMP, 12-bit ADC

*except BLE central roles
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wBMS
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Wireless BMS | Why Wireless? — more Versatility!

Robust, low latency Protocol
Unique wireless protocol that complies with
ISO21434 and provides a cabel replacement
solution.

Scaleable netwrok size
Up to 32 nodes with a single main
Dual-main support can be added for further

nodes and throughput.

Flexible Appliction Layer

Open approach to allow customer customization
and differentiated IP development

Common interface for Wired and Wireless

Over The Air Updates
Allows OTA (Ower The Air) software
updates and continues software updates.
Interchangable communication
@ Wired or Wireless with multi-protocol radio
Supporting TI's WBMS of Bluetooth standard for 2n
life. Allows platform level flexibility.

&3 TEXAS INSTRUMENTS



Wireless BMS | Why Wireless? — more Versatility!

Open and Flexible Software Layer
OTA enabled for continues

Improvements Lower total vehicle weight, therefore
higher driving range
Cost and time reduction during the
manufacturing (more automation)

Enables a highly modular and
flexible BMS architecture

Minimize mechanical failures of
connectors, cables and wiring
harness

&3 TEXAS INSTRUMENTS
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Wireless BMS 2.0 | Innovation Elements o

Keep-Alive

"‘\ Rejoining
RF (Subl+
802.15.4)
e ‘ Key Refreshment

Channel Usage
Encryption

2M GFSK PHY
Second Life

Determinism
Time slotting
Frequency Hopping

Leading wirelessinnovation for 20+ Years g 1y ivstruments



Wireless BMS | Value Proposition

: Most affordable solution
Rel | abl ean d S__ecu red * Lowest IC and system cost
* 99.999% network reliability * Open and royalty free software
* Functional safety & Cyber security CAL4 certified * Flexible configurations

System

£2121
17111)

Ready to Market

TTITS * Prowven solution, tested on running systems
+ Meeting requirements for Automotive and ESS
solutions

Smart Edge

+ Battery passport
+ Store and track cell data
* Smart sensor integration

@ Supply Resilience
* Internal manufacturing investments
supporting a geopolitical dependable

capacity strategy

Multiple operational modes
3 * Manufacturing & Diagnostics

+ Testing/Production
* Integration, Shipping, Low power modes.

292922
{
eddddd

Various Sensor Integration

+ Single design with multiple BMIC support
* Pressure/Temperature/Gas sensors integration

=
K] =
=
g £
S I
g S
c (o4
- ©
z :
o >
g g
= =]
=] ()
o
n

+ Single or Multi Main configurations
+ Daisy chaining for multi-cell support
* Flexible radio configuration for BLE or WBMS

‘}k Scalable Solution
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EV HV wBMS System Block Diagram

. e <~ " - T
0, i
99.999% network reilability i Battery Pack |
! ] _csun l | Scaleable channel count &
| sec===lf  wwewo | ME | network size
{{- } cc2662R | BQ79Bxc Cellsense i £
1 75 .......g Cell balance) =z i ‘
,,,,,,,,,,,,,,,,,,,,,, | S ‘
| | ! B ‘
pe [ o 2% 3 1 oum T
i MCcU 1 1 5 = |
:| comL sPlor sPlor i [ Tt Temp/GPIO . | ) .
| L UART : ('l- | cc2662R BQ7osix Cellsense| || £ 1 Network ‘Keep alive’ reverse
| } -j) i = eemeeif b —_ B ! and forward wakeup
: CC2662R 3::1' : i g : : i
N\ 4 } | csu #1 ! |
‘ _ | ‘ g —unz |
bsiey o) | "TetE o | WOE O
(({' 1 cc2662R BQ7oBer Collserse| | I | Battery passport
r 1 \ 4 R e | i infomration storage
| ~ |
‘ !
| |

Collect network statistics collection,
Set network configuration and settings

Flexible sensor integration support

&3 TEXAS INSTRUMENTS



I3 TEXAS

INSTRUMENTS

© Copyright 2024 Texas Instruments Incorporated. All rights reserved.

This material is provided strictly “as-is,” for informational purposes only, and without any warranty.
Use of this material is subject to TI's Terms of Use, viewable at Tl.com



ERFRNRREH
THERHFREEEARNTEMELE (8FRER ) . RUTAR (8F2E)1) . MARHEMRTTEN, METE, R22EEMEMER ,
FRIEXAREETREEMATRERNER , SFETR T EH Y., EREARFENER SR FRIBEME =5 MR=RNHERIE
XEFRAEER T @B RITORETRAREA, SFBTREUTE2HRE : (1) HNENNARFESEN TIF R, (2) ®it. B
EHMREHNEA |, (3) BRENNABRZEMMEUAREAEMIERZS, FERE, KERHMER,
XLEFRRMELE  BFZTEH, TI BRENTRXLERRATHARETFEARN TI ~ROMA, FPENXERRHTHBEFHRER.
BEREAEMEM TI DIRFRNBEFAE=F DR, ENEFBRZREXERFNEATY TI REARERNDEARE, B/E, K
K, HENKES , T HEBEFAR.
THRENTRZ T HEERRR ticom LEMBARAZRT FREMHEMEAZTOHIR. T REXERRATLT RIUARMESNER
THEX TIFREARHERNERIIBRETFH.
Tl 33 H B BT RER M E M H AR T RS & .

BRZF it : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024 , EMN{XES (TI) 7]


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com



