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BARROT

g
®

20+ years Bluetooth &Wi-Fi Bluetooth SIG associated member.

development experience ® Outstanding Contributor award.
5 ® Bluetooth technology main committer (5 global specifications
companies (Headquarter: Beijin
P ( d ling) announced).

® Commercially prominent Bluetooth stack.

270+ employees, 60% R&D ® | eading automotive short-range wireless turnkey solution provider.

® Global technical support abilities, supporting global customers in

30 oI Japan, Korea, Germany, USA and etc.
+ local & global distributors




Automotive =y

Qualcomm, NXP, MTK strategic.
partner for global Automotive market.
Offering modules, stack, algorithms,
test, certification, consultant and
turnkey solution.

Integrated by Automotive OEM and
Tierl and embedded in billions.
vehicles sold worldwide, spanning
cars, trucks, and two-wheelers.

Main customers: Tierl and OEM.

{

)

Global major commercial Blaetooth stack IP
provider.

Running on the mainstream operating systems
(Windows', Linux, Android'", FreeRTOS) and
is smoothlysecompatible with a wide range of
SoC platforms. .

Broadly adopted in billions devices of
Automotive, twe-wheeler, industrial, medical
and consumer applications.

QOffering audio codec and audio algorithms.
Main customers: Tierl and OEM, industrial and

consumer customers.

loT

hnical Services

Ultra low energy.

Supporting fast speed data transfer
and multiple connections.

China operator supply chain supplier.
Offering chipset, modules, turn-key
solutions and Chip-on-board design.
Main customers: solution design

house, end product OEM.

\

Manufacturing {o}

IATF16949 qualified.

Pass global OEM and Tier1s’ audits.
3300m* Area with automatic SMT
linex2, module capacity 2KK/month.
Automatic test environment and
equipment.

Consecutive investment on product

quality improvement.
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Beijing Enterprise Tech. National Little Giants Xiaomi Vela Ecosystem  Bluetooth SIG Associated Member
Center Enterprise Partner Sparklink Member
ICCE Member
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Bluetooth Stack, RF Transceiver, Audio algorithm

e

www.barrot.com.cn




World Leading Bluetooth Stack : BARROT® Stack

Bluetooth Stack, LE Audio, Mesh are BQB gualified

Full Profiles Full.Platform High Quality

»  Support from Bluetooth v2.1 to v6.0, from > Support mainstream Bluetooth chipsets. » 150 Patents.

BR/EDR to LE.

> Support mainstream CPU cores: 8051, Arch, Lower layer close-coupling, higher layer

>  Mesh stack. modulation design.
) ARM, MIPS, RISC-V, X86. _ )
>  LE Audio stack. >  High performance, low power consumption.
. o ™|
>  Support audio codec: e Suppgrt_mamstream OS: Windows™, Linux, >  Lessresources requirements, core stack
SBC\AAC\LDAC\LC3\LC3 plus \ Android™, FreeRTOS, ThreadX, NONE-OS and Flash < 80KB, RAM < 10KB.
etc.

Audio algorithms "

> ECNR (Echo Cancelation Noise Reduction)
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SRCACTLG Ipiue

aSen/SCD

Basic Rate/Enhanced Data Rate(BR/EDR)

XN D N

System SDK

Tirnaer Chrivar

Wotchdog Driver

GPID Driver

PCMN 25 Diviwer

ADCIDAL Driver

12C 5P Drlver

UARTIUSE Dirived
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Codec: LC3, LC3 plus
Isochronous Channel

Multiple steaming ( support up to 31

separate unicast isochronous streams)

A AURACAST

se Caze= Profiles
Generic Audio Framework

BAP )|

BLE HZT LFCAP

LE Audigrduiti-Stroam Audio
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Classic Bluetooth Audio: sending all audio  |E Audio: separately sending audio steam to

steams to leaf headphone and it transfer to  two headphones

right one.

BARROT®LE Audio Stack Architecture
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Simultaneously broadcasting multiple audio steaming, no
limitation of receive headset number.



Audio Algorithm for In-Car a

. : . Automatic gain control
Echo cancellation Adaﬁf;;/::odlr:(;(r:]téonal Noise suppression Equalization & *})
P range control
Mic Input Bluetooth
X
Eoriun-carhandsfree calling noise reduction
* Road, engine, and wind noises suppression
« Rear passenger voices suppression
» Voice enhance
. Automatic volume & Automatic gain control & L . :
Loudspeaker correction o Equalization Noise suppression I:
equalization range control
S k tput
i Bluetooth

RX



Carplay&Android Auto

Supports all mainstream car

connectivity/mobile screen mirroring protocols, T,
addressing compatibility issues across ' A ) M
multiple brands of mobile phones. . | &

One single software package to accomplish Auto Carlife HiCar CarLink
integration adaptation and development.

OEMs, Tierls, and solution companies choose
functionalities according to requirements, with
support for customization.

Supports automatic switching between
Mainland China and overseas, enabling the
corresponding version based on system
language.

Supports independent OTA updates and
remote fault diagnosis, enabling rapidly
function upgrade and fix issues.

Users can effortlessly switch between different
mobile phones for connectivity and screen
mirroring functions with a simple button press.




2022 Outstanding IOP Contributor
presented by Bluetooth SIG

Barrot experts listed in white paper as
spec contributor
https://www.bluetooth.com/learn-about-
bluetooth/feature-enhancements/le-

audio/le-audio-specifications/

Bluetooth Technology Committer

Award Ceremony

Bluetooth SIG 2022 award announcement:

https://www.bluetooth.com/specifications/working-groups/awards/

The Bluetooth SIG visits BARROT HQ

The Bluetooth SIG CEO Neville Meijers & CMO Ken Kolderup
visit BARROT Beijing HQ in October,2024..



4 BARROT® Stack IP 5 %

The BARROT® stack, a commercially prominent Bluetooth stack IP, powers the wireless ecosystem for
wearables, smart homes, and connected cars. It is Bluetooth v6.0 BQB qualified (QDID: Q338614) and licensed
to numerous Fortune 500 companies globally. Integrated into Xiaomi Vela, the BARROT® stack operates in
hundreds of millions of devices, including smart watches, smart bracelets, TWS earbuds, smart speakers, smart
home appliances and etc.. Furthermore, it is embedded in over billions vehicles sold worldwide, spanning cars,
trucks, and motorcycles across China, Japan, ASEAN, Europe, and North America.
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Chipset Design

www.barrot.com.cn



Bluetooth Chipset >N

2019 2020 2021 ) 2022 ) 2023 2024 2025 2026
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Independent Design

Independently design other modules,
including pad, PLL,
Analog, RF, baseband, wiring, memory,

Using chip foundry standard Designing based on an open
library units (totally free, without RISC-V processor kernel (totally
free, without intellectual property

intellectual property issues)
issues) controllers and etc.

Mass production Burning and testing with self- Assembly and Testing Tape Out
owned machines



Bluetooth Dual Mode Architecture 3

Support Bluetooth v5.4

Processor
(32bit, 96 MHz)

Power Management Unit Clock & Reset Unit
High integration
Flexible configuration of working

Bluetooth Dual-mode
Baseband + Modem

Bluetooth RF USB Controller USB PHY

mode: SOC or HCI

PCM
Rich 10O interfaces Interface N
QSPIwith Cache SP1 Flash
. ] < Interface
Multiple connections < =
&) UART * 2
0 (%2}
Multiple protocols & ‘J @
(=
oM.oMo ©
Flexibility PWM 5 SPI Master
(e 0]
£
9]
2
\ GPIO 12S Slave

Support OTA ..:.., Timer * 8
\



Bluetooth Low Energy SoC Architecture

Support Bluetooth v5.4
: : : CPU & MCU GPIO
Compatible with 2.4G proprietary Mo
(32bit, 64MHz) .
protocol 2 AGHz RF Bluetooth subsystem
Antenna (Radio/Modem/Base
High integration o SPI
_ Memory User Interface !
Simple BOM (ROM/Flash/RAM) UART
Rich IO interfaces ADC
Multiple connections Clock Gen
PLL/Crystal OSC QDEC

Multiple protocols

Flexibility

Support OTA 32M Crystal & 32.768K
Crystal



Automotive & =

Auto grade turnkey solution (Module + Stack + Algorithm)

www.barrot.com.cn



Automotive Offerings

Modules BARROT® Stack
Automotive grade modules, Support Bluetooth v6.0 and LE Audio to. meet
including Bluetooth modules, Automotive handsfree calling, multimedia
Bluetooth+Wi-Fi5/6/6e/7 entertainment and data transfer seenarios.

Certificates Technical Support
BQB, IOP, AEC-Q104, FCC/IC, CE, Technical support through the entire project
TELEC, EMC/EMI, SRRC, WFA, lifecycle, including documents, evaluation Kkit,

Wireless Carplay, Android Auto, HiCar design review, test, certificate, consultants.

Algorithms

Codec: SBC, AAC, LDAC, LC3,
LC3 plus

Audio algorithm

Positioning

Channel Sounding

Mesh



Charging Pile

DHU
(Digital Cockpit
HeadUnit)

GPS Tracking
Recorder

Automotive Ecosystem

DVR

7 )\

Copilot Entertainment

Rear-Seat
Entertainment(RSE)

® 6 0 o L IR 2R R 2 *

* 6 o o

Turnkey Solutions

Bluetooth handsfree calling and
multimedia entertainment
Bluetooth multiple connections
Wi-Fi wireless display

Wi-Fi multiple hotspots
RKE/PKE

Technical Abilities

Wireless stack

Bluetooth/Wi-Fi coexistence
Wi-Fi STA/AP/P2P concurrency
Handsfree calling&multimedia
steaming/audio algorithms
GATT/LE data transfer

Multiple connections
Positioning

RF tuning/antenna design



Platform Adaptability >

Craicomm: QM 215, S84 75, MaMEY 3D, MEMBYED, MSMERDSE, MDOMPRDT Siengine: SE1000
Snopdrogon 6125, 6155, 8155, 8256, 295, 8397 NVIDIA; Jetson TX2, Nang
Sunplus: SPHES100, 6110, B368-U, 8368-C, B368-P, 8368-PD, 5000 ASR: 1806, AMT&30, HVI00
MTH: MT 27125, 2712h, 2735, B431, B666, B&T6, 8475, B678 Quectel: SCA0, AG3I5, SCZ00R
Telachips Dolphin3, Delphing, TCCB97X, TCCBO30 NovaTek: NT98321, NTP8323
SemiDrive: X9M, X9E, X9H, XPHP. X9s, X9HP, G7, V9 Ambarelic: A12, GY28,
AutoChips: ACB227, ACBO1S, ACB025 Renesos: RéCar-
Rockchip: RVII0F, RV1126, PX3, PXS LeadCare; LETEE1
Intel Malibou Lake, Apalio Fullhang MEo630
STM: AccordoB, STM32 SiiansQ9enBss
MorningCare: CX7101 Cualeomn AlWinner: T3
Simecom: SIM7600 \ ITE: 9566, 9868
MEP: iMXs, B, RT L . Benilelve & CAMD: V2A46
Linisoc: ATRTO ; 4 4 Prirnall
Mster: 8339 . iTE 4 mockchia. | Newell
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android

Android(version
4.4/6/7/8/9/10/11/12/13/14)

L‘l'nllx

Linux (version 2.60 ~ 5.15)

(FRT SJ :.'?'-ra.’:’.'
Xiaomi HyperOS




. Typical Applications




: Typical Applications

-

<T-box +Car key> < Rearview mirror>

<GPS dashcam> <after-market> <1-DIN/2-DIN machine>




2 Two-wheelers =
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@) Electronic Bike meter

@) Motorcycle meter



Bluetooth Modules Matrix

- Bluetooth 5.1 Bluetooth 5.2 Bluetooth 5.3 Bluetooth 5.4

i480e

e CSR8670

e 13.7x21.3x1.7mm
e Dual MIC

SoC i1121e-s

¢ QCC3021

e 19.8x14.8x3.2mm
¢ UART,USB

e Single MIC

HCI

(Software
ECNR algorithm
or hardware

DSP)

Lisasi
= ay

i1188-se

Cagose
s ©

e 10x10x1.6mm

CSR8811A12
15x12x2.1mm

i1531-s

@ Bluetooth data: ATT,GATT

11595-s

i1662e-s

RTL8762
13.7x16.6x2.5mm
Long Range

i1581e-s @

QCC5181
21.3x13.7x2.5mm
Dual MIC
LE Audio

11552-s

BR8051A12
10%10%2.6mm

e Y25Q4

QCA8695
14x18mm

CYWw88310
14x18mm

6 Classic Bluetooth Audio

e LE Audio

B
i

e Y25Q4

11647e-s

o KW47

e UART, CAN, LIN, SPI
e SE

e CS

i11572-s 6

e CYW89072
e 10x10x2.4mm

Automotive

Planning Planning, not released

Note: UART is supported by default



Wi-Fi only

1421-sul
RTL8821CS-VI
10x10x2.6mm
SDIO

Bluetooth 5.1

i1559-spul @

CYW88459
22.7%x20.2x2.6mm

UART, PCle

Dual Band 2.4G and 5GHZ
2x2 MIMO

Single MAC

WiIi-FI5 Modules Matrix

11465-sp

QCA6574A-1
23.4x19.4x2.3mm

UART, PCle

Dual Band 2.4G or 5GHZ
802.11ac 2x2 MIMO
Single MAC

Bluetooth 5.2

i11495-sp

QCAB595

23x23x2.9mm

UART, PCle

Dual Band 2.4G and 5GHZ
802.41n 1x1 SISO +802.11ac 2x2
MIMO

Dual MAC

Bluetooth 5.0

i1465-s . L&

QCAB574A-3
23.4x19.4x2.4mm

UART, SDIO

Dual Band 2.4G or 5GHZ
802.11ac 2x2'MIMO
Single MAC

Bluetooth 5.3

BC2521-s
BC2521-sul

RTL8821CS
12x12x2.4mm
UART, SDIO
1x1 SISO

11421-si

RTL8821CS
17x17x2.6mm
UART, SDIO
1x1 SISO
IPEX socket

i1433-sp <

CYwa88373

22x22x2.3mm

UART, PCle, SDIO

Dual Band 2.4G and 5GHZ
1x1 SISO

Single MAC

Bluetooth 5.4

11421-sw

RTL8821CS

16x16x2.6mm

UART, SDIO

Dual Band 2.4G and 5GHZ
1x1 SISO

Single MAC



WiIi-Fi6/6e Modules Matrix

Wi-Fi 6e
11496-sp BC2652-sp
e QCA6696 e RTL8852BE
e 23x23x2.9mm § e 15x13x2.0mm
Bluetooth e UART, PCle e 2x2 MIMO
5.2 e Dual Band 2.4G and 5GHZ ° UART, SDIO
® 2x2 2.4G ax + 2x2 5G ax
e Dual MAC
P N NI
11568-sp @ i1570-sp L@ | i1569-sp (3} 11893-5p o
e QCA6688 e CYW88570 e QCA6698 e AW693
| e 23x23x2.9mm e 23.4x19.4x2.4mm e 23x23x2.9mm e 23x23x2.9mm
Bl t th e UART, PCle e UART, PCle e UART, PCle e UART, PCle
uetoo o e EeE 246 end e Dual Band 2.4G and 5GHZ e Tri-band 2.4G+5/6GHz e Tri-band 2.4G+5/6GHz
5.3 5GHZ e 1x12.4G ax + 2x2 5G ax ® 2x2 2.4G ax + 2x2 5G/6G ax .« 20 5G/6(3' ax + 1x1 2.4G ax
. o 2x2 2.4G ax + 2x2 5G ax Single MAC o el e Dual MAC '
e Dual MAC
i1890-sp L@ i1508-sp 1@ i1811s L@ i1821-sp © =
e AW690 e 88Q9098 e AWG611 e MT7921
e 23x23x2.9mm e 23x23x3mm e 17.4x16.7mm e 23x23x3.3mm
e UART, SDIO e UART, PCle e UART, SDIO e UART, PCle
e Dual Band 2.4G and 5GHz e Dual Band 2.4G and e Dual Band 2.4G and e Dual band 2.4G and 5GHZ/6GHz
e 1x15G ax + 1x1 2.4G ac or 2x2 SGHz 5GHz e 2x2 2.4G ax + 2x2 5G/6G ax
5G ax ®  2x25G ax + 1x1 2.4G ac e 1x1 SISO e Dual MAC
Bluetooth e Dual MAC o 'Dual MAC
>4 i1852-sp < Litssosw @ [ BC368s-s
e RTL8S52 e AIC8800D80I | e AIC8800D40
o 16x14x2.4mm Ny e 16x16x2.4mm il . e 12x12x2.4mm
. UART. PCle e UART, SDIO, USB e 1x1 SISO
e Dual Band 2.4G and5GHZ e Dual Band 2.4G and 5GHZ e UART, SDIO Note: BC2652-sp and BC3688-s have no shield covers by default,
o 2x2 2.4G ax + 2x2 56 ax ° Ldax but can be added according to requirements.
e Single MAC * Single MAC



Bluetooth
53

e
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Wi-FiI7 Modules Matrix

i1887-sp |\ @

QCAB787AQ

23x23%x2.9mm

UART, PCle

Tri-band 2.4G + 5/6GHz

2x2 2.4G be + 2x2 5G/6G be
Dual MAC

|1879'Sp Planning
e AW790

e 23x23mm

e UART, PCle

t' ALl

e

y

Wi-Fi 7

11897-sp e

QCAB6797AQ

23x23x2.9mm

UART, PCle

Wi-Fi 7(6GHz) HBS

Tri-band 2.4G + 5/6 GHz

2x2 2.4/5G be +2x2.5G/6G be
Dual MAC

|1894'Sp d Planning
o AW794

e 23x23mm

e UART, PCle

BC1776-sp

QCC2076
23x23x2.9mm
2x2 MIMO
UART, PCle

11825-sp

MT7925

23x23mm

UART, PCle

BC1776-M2

e QCC2076
22x30x2.9mm
2x2 MIMO
UART, PCle
IPEX

Y26

Y25



& Leading automotive solution provider strongly ‘&-directly
supported by world leading chipset manufacturer

-
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2023 Qualcomm Automotive
Summit

Barrot Technology Co.ltd.
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Partner & products direct links
to NXP website

N)Oﬂ: 3 \_ M-
. . 2024 Qualcomm Automotive
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Two-wheelers Successful Stories
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& Industrial Applications

<Two-wheelers> = <TV & Live Streaming>

<Camera>




< Industrial Applications =
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<Energy Storage System>



loT

Turnkey solution(Chipset/Module/COB design +
Firmware + Algorithm)

www.barrot.com.cn




loT Offerings >

Chipsets & Modules Firmware & SDK Tu_rnkey SO|U'.[IOI’1
Bluetooth dual-mode Embedded firmware with AT.commands via Chlp-OQ-board design N
Bluetooth Low Energy Ny Work with SoC platform for joint

SDK for 2" development F development
Embedded algorithms, including Mesh, RF tuning
AOA, Findmy, iAP2, and many others

O —

Chipset working as main controller

Certificates Technical Support
BQB, IOP, FCC/IC, CE, TELEC, Technical support through the entire project
EMC/EMI, SRRC and many others lifecycle, including documents, evaluation kit,

design review, test, certificate, consultants






Typical Application Turnkey Solution

<Car Peripherals>

SRS S LT S R




Typical Application Turnkey Solution

<Dongle & Transmitter> <Portable Power Station>

~




Dual-mode

Low energy

Bluetooth Modules Matrix

BR2551e-s

¢ BRB8051A01

e SPP,HID, HOGP, iAP2, ATT, GATT
e 15x12x1.8mm

¢ UART, USB

o 3XLE+ 7xSPP

e Master\slave

¢« OTA

e CE, KCC, TELEC, BQB, SRRC

Bluetooth 5.1

BR2602e-s

« BR1002

e ATT, GATT, HOGP
e 15x12x2.5mm

e Ceramic antenna

o UART

e Master\slave

¢ OTA

Bluetooth 5.2

BR2551e-ul

¢ BR8051A01

e SPP,HID, HOGP, iAP2, ATT, GATT
e 15x12x2.5mm

o UART, USB

o 3XLE+ 7xSPP

o Master\slave

« OTA

BR2602e-u?2

o/ BR1002

e ATT, GATT, HOGP
e 15x12x2.5mm

¢ PCB antenna

e UART .
o Master\slave o
e OTA .

e BQB, FCC,CE

Note: Connect to MCU via UART using AT commands defined in the programming manual.

12552-s

BR8052A01

SPP,HID, HOGP, iAP2, ATT, GATT
12.45x10.41x2.1mm

UART

2XLE+ 2xSPP

OTA

Bluetooth 5.4

i2616e

BR1601A02

ATT, GATT, HOGP, MESH
15x12x1.8mm

UART

PCB antenna

Master\slave

OTA

i2616e-s
o BR1601A02

e 15x12x1.8mm
o UART

e Master\slave
« OTA

e ATT, GATT, HOGP, MESH
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Manufacturing

www.barrot.com.cn



Factory Certification
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Manufacturing Processes
PCB Solder Paste Solder Paste SMT SMT

-'

A0 o > 4

F \V

~



Manufacturing Processes
PCB Solder Paste Solder Paste SMT SMT

-'

A0 o > 4

F \V

~



, - A
Manufacturing Processes y 4

Automatic taping Automatic PCBA flatness inspection Automatic Test
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TOM: sTotal*"Quality Management

Problem . .
Solving (RMA) Total Quality
Culture
Continuous
Improvement . Zero Defect
Performance

Application
&Reliability

Lessons Learn
Database
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R&D

New product overall test
RF power consumption test
HW/SW full function test
HW/SW compatibility test
Audio test

MP

Frequency calibration test
RF power test
Full.function test
PCBA flatness test

ROBUST

AEC Q-104
Environmental reliability test
Mechanical reliability test
Weldability test
ESD test

QUALS

BQB
Wi-Fi
FCC/IC
CE
TELEC
SRRC
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We ensure gvery piece and every change traceable
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Addréss: A1009, Block A, Jia Hua Building, No.9 Shangdi

] . 3rd Street, Haidian District, Beijing

A% w Email: marketing@barrot.corh.cn

Technical Support: support@barrot.com.cn
Website: www.barrot.com.cn
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