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Cockpit SoC research in 2023: Can X86 solutions returning to cockpit SoC challenge the

“ARM+Google” mobile solution?

This report highlights the research on the products and As a core selling point of smart cars, high-performance SoC products have become a
plans of 9 overseas and 8 Chinese cockpit SoC vendors, focus in the next-generation cockpit layout.
and the installation of cockpit SoCs by more than 30
OEMs, and explores some of key issues, including: According to the statistics, in 2022 smart cars in China were installed with 7.005
million cockpit SoCs, a year-on-year upsurge of 44.9%, of which Qualcomm's cockpit
OIn terms of configuration data of high-end cockpit SoCs boasted the highest installation, up to 3.039 million units, or 43.4% of the total.
SoCs in vehicle models, who play a dominant role in
of major OEMs? 8,000 pp—
7,000
O What Qualcomm's next-generation cockpit SoC
SA8295 can bring to vehicle intelligent cockpits? o
5,000 W
O Can X86 server/PC solutions returning to cockpit SoC 4,000 _ -
challenge the "ARM+Google" mobile solution? 1000
O How cockpit SoCs can be localized to replace foreign A
ones? VoK
O What added value cockpit SoCs with high performance -t a ¥
and high computing power can bring to smart cars? Note:

@ Smart cars in the chart refer to passenger cars with L2 and above driving assistance
functions;

O In the trend for cockpit and driving integration, how
cockpit SoC will evolve?

& Cockpit SoC sales = smart car sales * single-vehicle SoC usage;

& Sales data in the chart are insurance data.

Source: ResearchInChina
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Qualcomm & SemiDrive & AMD

In 2022, described as the first year in which Qualcomm SA8155P
started production and was mounted on cars, both emerging
carmakers (NIO, Xpeng, Neta, Weltmeister, etc.) and conventional
automakers (BMW, Ford China, GM, Great Wall, GAC, Geely,
Chery, etc.) spawned car models with Qualcomm 8155 chips. Even
it was proposed that the chips of NIO, ZEEKR 001, Ford Mach-E,
Voyah FREE and other models were upgraded to Qualcomm 8155
for old customers to make them more satisfied.

Qualcomm's next-generation cockpit SoC SA8295P is also
production-ready. At present, multiple suppliers such as Bosch,
Desay SV, Thundersoft and PATEO have begun to create cockpit
solutions based on Qualcomm 8295 so as to answer the needs of
the fast-growing smart car market; Jidu’s first model carrying this
chip was announced to be mass-produced in 2023. It is known that
some models of Great Wall, GAC and Xiaomi among others will
also be equipped with this chip.

There is no doubt that Qualcomm has made a great success in the
cockpit field, and its chips have even become a selling point for
smart cars. The blue ocean market cockpit SoC becomes another
arena following mobile phone SoC, having attracted quite a few
chip vendors to set foot in. As well as Qualcomm, players also
include international giants like MediaTek, Samsung and Nvidia,
Chinese startups such as SemiDrive and SiEngine, and non-
automotive chip vendor AMD.

Among them, SemiDrive’s X9 Series is one of the cockpit products
making the fastest progress in mass production in China. In July
2022, SAIC Roewe's 3rd-generation Roewe RX5/Super Hybrid
eRX5 equipped with X9 Series intelligent cockpit chips started pre-
sale. In addition, the X9-based models of automakers like Chery
and Changan Auto also have been mass-produced and launched
on market. At present, SemiDrive X9 has been designated for
dozens of blockbuster models, fully covering local and joint venture
auto brands, emerging carmakers and world-renowned
automakers.

In recent two years, AMD has begun to make layout in the
intelligent cockpit field, challenging Qualcomm's dominance. Tesla
is the first to apply AMD chips to its cockpit systems, and in the
future the full range of its models will use AMD’s chips. In August
2022, AMD and ECARX forged a strategic partnership in which
ECARX will assist AMD in global promotion. In late 2022, GAC
also announced the ADIGO Park Metaverse cockpit based on
AMD’s chip.
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At the CES 2023, Smart showcased its newest intelligent cockpit
computing platform co-built with ECARX. This platform utilizes
AMD Ryzen? Embedded V2000 Processors and AMD Radeon?
RX 6000 Series GPUs, delivering CPU compute up to 400K
DMIPS, four times higher than Qualcomm 8155, the current
mainstream cockpit chip on market. The digital cockpit will offer
advanced computing power and stunning game console-grade
visual graphic rendering capabilities, including full 3D human-
machine interaction interface, ultra-high definition 4K multiple
displays and 3A high-end gaming entertainment. The models
based on this computing platform are scheduled to be mass-
produced and launched on market in 2024.

Source: Smart

As cars become more intelligent, intelligent cockpits provide ever more configurations. In particular, the production and installation of
emerging technologies such as 3D engine, vehicle games, XR/VR, and Metaverse enable smooth cockpits. User experience requiring
high-performance cockpit SoCs further drives up the demand for high-performance, high-computing power products like Qualcomm
8295 and AMD’s chips, which have become a focus of major suppliers and OEMs in their next-generation cockpit layout.
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The pace of replacing foreign cockpit SoCs with the homemade quickens, which are

expected to be produced in quantities and mounted on cars in 2023.

Facing the huge intelligent cockpit SoC market,
the new products of China’s local cockpit chip
vendors have offered significant improvements in
recent two years. An array of homegrown cockpit
SoC vendors have emerged, including Huawei,
SemiDrive, Rockchip, AutoChips, SiEngine,
UNISOC and Allwinner Technology, and have
rolled out a range of intelligent cockpit SoC
products for the low-, mid- and high-end markets,
aiming at a faster pace of localization.

Some Homemade Cockpit SoC Products in China

Company Rockchip SemiDrive | SiEngine UNISOC AutoChips
Model RK2588M xou | Draggn 5“9'3 A7870 AC8025H
Process gnm lanm inm Gnm -
Mumber of Cores B 14 8 8 8

1x A7 @

4xAT6@2.2Ghz dx AT @ 2.7GHz; 3x A 6% A5542%A7
CPU-Architecture + 14x455 2.4GHz; 4% Ao @ 642 *R5F

4xA55@1.7Ghz ASD 2.3GHz; 4x

ASS@ 2.0GHz
CPU-Main
Frequency 2.2Ghz 2.0Ghz 2.4Ghz 2.7Ghz =
CPU Compute
(DMIPS) 100K 100k a0k Q3K 60K
GPU- Architecture |Mali G610 MC4 - -
GPU Compute
(GFLOPS) 512 300 00 120
NPU (INTS TOPS) [ 1.2 a8 8 1.2
. i AEC-Q100 i ) AEC-Q100

Automotive Grade AEC-Q100 ASIL-B AEC-Q100 AEC-Q100 ASIL-B
Planned SOP Early 2023 2021 2023H1 2022 Early 2023

Source: ResearchInChina
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SemiDrive’s X9 Series

SemiDrive’s X9 Series, an automotive-grade intelligent cockpit chip, In addition to cockpit chips, SemiDrive’s
integrates high-performance CPU, GPU and Al accelerator, as well as products also include intelligent driving,
video processor, meeting the rising demand of new-generation automotive central gateways and high-performance
electronic cockpit applications for great computing power and abundant MCUs. In 2022, the shipments of
multimedia features. X9 enables "one chip supporting ten screens” SemiDrive’'s four major product series
(generally 3 to 4 chips are required), covering all cockpit functions such as totaled over one million pieces. As
dashboard, center console, electronic rearview mirror, entertainment, concerns automotive certification,
DMS, 360° surround view + APA, and speech system. SemiDrive has passed ISO 26262

functional safety production process
certification, AEC-Q100 reliability

Lit. SemiDrive certification, 18026262 functional safety
& certification, and the certification by the
Four chips in one enable the car State  Cryptography  Administration,

becoming China’s first automotive chip
company to acquire the four certificates.

E3

InPotadmmaei vl i el (RT3 Gediwwiay B0C Microcantraliar
i o
FTH Jal

Source: SemiDrive

“Esaarﬂnlnﬁlllla www.researchinchina.com report@researchinchina.com 6

www.researchinchina.com



Rockchip’s RK3588M

RK3588M, Rockchip's newest intelligent cockpit
flagship chip, adopts 8nm process and integrates the
octa-core CPU architecture composed of quad-core
A76 and quad-core A55. It features single-screen 8K
display capability, 8K video decoding and encoding,
native six-screen display interfaces, 6 TOPS NPU,
native 2-channel TypeC, and dual-channel 16-
megapixel ISP + at least 12-channel camera, and
provides multi-system software including Android,
Linux and QNX (Hypervisor), with high computing
power, low power consumption, strong multimedia
and abundant data interfaces.

LP4(Z133MHz) thacrstical bandwiath: 14G8ps |

Bl | (stacimum smpponed display resoimon: |
| (HOMUDRY |

i | Nabive suppat fod T daplay mlﬂ.h{lm;l!

' Buppor for wp o I8.channel camarca inguts !

Based on ultrahigh performance computing,
Rockchip RK3588M enables "one chip supporting
multiple screens”, that is, a single RK3588M chip can
simultaneously drive multiple screens including in-
vehicle infotainment system, LCD instrument panel,
electronic rearview mirror, and rear headrest screens.
In addition, it also supports 360° surround view
algorithm, enhanced image display, multiple audio
and visual algorithms, to build a reliable intelligent
network system, bringing users scientific interaction
experience.

Source: Rockchip
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In the trend for cockpit and driving integration, cockpit SoC is evolving towards central

compute SoC.

As intelligent driving technology matures, intelligent
cockpits play an ever bigger part, and cockpit and
driving integration becomes a development trend. In
the fusion of cockpit, intelligent driving, power,
chassis, and body domains, the functions of some
domains can be integrated into a high-performance
computing unit first, then more functional domains
can be gradually aggregated, and finally, a central
computing model is created.

At present, major suppliers such as Bosch, ZF,
Desay SV, EnjoyMove Technology, ThunderSoft and
SemiDrive have embarked on layout of central
computing platform solutions.

Release
Time

SoC Solutions for Cockpit and Driving Integrated Computing
Platforms of Major Suppliers

Company

Product

SoC Solution

Function

Driving and parking integration

Planned SOP

Central Computer  |Advanced Fusion SoC intelligent cockpit and advanced ~2025
intelligent driving
Cockpit Driving Chip with higher computing - .
Sept. 2022 Bosch Fusion 1.0 power and functional safety Eeaallesb gl
Coc_kpit ParﬁngQualcomm chip Cod(_pit and parking integrated 3024
Fusion 2.0 solution
Cockpit Parking ey icomm 8155 APA and RPA integrated cockpit ~2023
Fusion 1.0
adapt to SoCs from
Proal Highdifferent suppliers and run/Support domain-based ADAS
Jan. 2023 ZF Performance multiple operating systems|infotainment, and body control -
Computing Platform |in parallel, with AI computefunctions on different boards
up to 1500TOPS
\ZXD Cockpit Driving Cross-domain deep integration
Dec. 2022 |SAIC Z-ONE [ntegrated - of intelligent cockpit and 2025
Computing Platform intelligent driving domains
SemiDrive:  Central
i Computing SemiDrive XS+W9+GOSupport  cockpit, gateway and _
e Semiblsire rchitecture 1.0chips intelligent driving functions
(SCCA 1.0}
Choose 1 or 2 Journey 5
chips Meet the computing needs of
EnjoyMove High  PerformanceAl compute of 256TOPS wehicles in intelligent driving
Jun. 2022 Technol Computing ClusterSelect different MPUs and| telligent - | -
ogy 8 intelligen center  console
Solution XCG Genl MCUs  to create Bintelligent cockpit, stc
customized hybrid :
computing cluster platform
Full Stack Cochpit, S g 5 8
Banma L “gemiDrive X9 chip + AlIOSMeet the needs for cockpit
Hovianse Zhixing ?"!wr‘lrgt:;dsoﬁngCyber driving and parking functions S0
The software integrates core
functional domains, e.d.
intelligent  cockpit, intelligent
Aurcra  IntelligentMvidia Orin+  Qualcomm|driving, and connectivity] -
Apr. 2022 | Desay SV Computing Platform |[SAB295 +A1000, etc. services gl
Realize  scalable  computing
power, configurable functions
and upagradeable experience
Cockpit and
2022  [ThunderSoft AUtonomous Drivinge, oo e s70sp Cockpit and autonomous driving 5554
Domain Fusion domain fusion
Products
Multi-system  integration, 3D
HMI interaction, full-stack
smartphone  integration, on-
demand customization, flexible
Jan. 2023 ThunderSoftE-Cockpit 7.0 Qualcomm SAB295P configuration, etc. 2024

Enable fusion of low-speed
driving assistance and cockpit]
domains, and support 360%
surround  view and  smart

parking

Source: ResearchInChina
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Desay SV & Bosch

Aurora, Desay SV’s intelligent computing platform product, Bosch's intelligent cockpit and driving fusion hardware solution
integrates the Nvidia Orin, Qualcomm SA8295 and Black Sesame combines displays (about 7 screens), cameras, microphones,
A1000 chip hardware, with total compute up to 2000TOPS. It also and speakers of the intelligent cockpit on a single SoC, and
packages CPU, GPU and Al hardware by atomic operation for the also integrates radar, camera and other sensors required for
sharing of compute. As for software, it integrates such core intelligent driving. The central computing task is executed by
functional domains as intelligent cockpit, intelligent driving, and the universal computing module in the domain control unit, and
connected service. the redundancy design is based on a MCU.

Bosch Cockpit and Driving Integrated Solution Design
Desay SV's Intelligent Computing Platform Product - Aurora

FUHE“DI’I . Intelligaent b v Intelligent " f Connected v
| g
H H cockplt domain driving domadn gervice domain
application ot L 9 —A I . ;

Function

i i Functissts. Function B Function C Function D
atomization - o unetion

Hardware CPU GPU Al

.’Itﬂl‘ﬂiz.?ltiﬂl‘l virtuaiization wirtualizatien wirtualzstion

A1000

Source: Desay 5V

Source: Bosch
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Supercompute chips

In the long run, with continuous breakthroughs in chip performance Moreover, Qualcomm also announced that several auto brands have selected
and technology, when automotive EE architecture enters the age of Snapdragon Ride Flex for their next-generation platform designs. The first
"central computing”, cockpit and intelligent driving chips are Snapdragon Ride Flex SoC is sampling now for an expected start of
expected to fuse, and eventually form a single high-performance production beginning in 2024.

chip-driven model. In current stage, Qualcomm and Nvidia among
others have unveiled next-generation central computing SoC
products to adapt to the booming smart car market. Snapdragon Ride Flex

Qualcomm Snapdragon Ride Flex

At the CES 2023, Qualcomm introduced Snapdragon Ride@ Flex
SoC, its latest SoC product divided into three levels of Mid, High and
Premium, of which the most advanced Ride Flex Premium SoC,
coupled with external Al accelerators, delivers the comprehensive Al
compute of 2000TOPS. The Flex SoC is engineered to support
mixed-criticality workloads across heterogenous compute resources,
and based on supercompute SoC and service-oriented architecture
(SOA) to enable digital cockpit, driver assistance, autonomous
driving and telematics and other functions in distributed domain
control architecture.

Source: Qualcomm

It is conceivable that around 2025, supercompute chips will enter the pre-installation cycle, and the central compute + zonal control architecture will be in the
critical phase of starting production on large scale.
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