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Automotive Cockpit SoC Research: Automakers quicken their pace of buying SoCs, and the

penetration of domestic cockpit SoCs will soar

Local Cockpit SoC Mass Production in China
Mass production of local cockpit SoCs is accelerating, and the P
localization rate will reach up to 25% in 2030. : : . :
Vendor Cockpit SoC Shipments in 2023 Production Model
Chinese electric vehicle makers are quickening their pace of X9 XU X9HP By the end of 2023, SemiDrive JGE(?L;ESSILSD;%’ SON;: -ﬁoeg%’ E’gﬁg:ia
i i i i SemiDrive : ’ ’ had shipped over 1 million - , 11990/, 11990 S,
purchasing domestic chips, so as to lessen their dependence X9SP. etc. it SoC VX6, Nissan Sylphy, BAIC BJ60 and
on imported chips. According to the informal goals, it is COCKPIT 50L5. Changan CS75PLUS.
expected that the overall penetration of homemade automotive o _
hips il bo ncreased o ighe tan 20% n 2025, and sale- | e g St LKACO ik Com g Lo
owned gnd prlvate .aut_omakers will be encouraged to purqhase cockpit SoCs. 1 inEIuding Geely and FAW for 20+ models.
domestic chips. This is undoubtedly a great boon to Chinese
cockpit SoC vendors. In 2023, AutoChips shipped over  Joint-venture auto brands, e.g., Volkswagen,
AC8015 1 million AC8015 SoCs, with Toyota, GM and Ford; Chinese independent
According to ResearchInChina's statistics, China's local cockpit the total shipments hitting nearly auto brands, e g, SAIC, FAW, GAC,
SoCs took a just about 4.8% share of the Chinese passenger AutoChips 3 million units. Changan, Geely, Chery and Dongfeng.
car market in 2023. Driven by policies and technological S ullv liahted g
maturity, it is conceivable that the penetration of domestic Hccessiully fighted up an
. ) . . AC8025 designated by 2 international -

cockpit SoCs will further rise, up to 25% in 2030. OEMs

. . . Several models in cooperation with Huawei,
At present, local cockpit SoC vendors are in the rapid Huawei Kirin 990A ) e.g.. AITO M7, M9 LUXEED S7, Avatr 11,
development phase, speeding up the launch and mass and Avatr 12
production of new pr_odt_Jcts. _thg a few Ioc_al cockpit SoQ UNISoC A7870 In mass production SAIC (possibly)
vendors such as SemiDrive, SiEngine, AutoChips and Huawei ] _
have achieved large-scale mass production and covered much Rockchip RK3588M Mass-produced GAC (possibly)
more passenger car models. Source: RessarchinChina
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SemiDrive’s X9 family

SemiDrive’s X9 family of intelligent cockpit products R ; :

covers entry-level to flagship-level cockpit application SEmIDEIVE 5 X9 INECINOEIM COCKP Ik SOLT dyout

scenarios, for example, cluster, IVI, cockpit domain X958 X9Sp

control and cockpit-parking integration, meeting e bt

diverse needs, with shipments of over one million ATOPS NeU FoPs ey

pieces, rich mass production experience and mature -*KEH 206G X9HP

ecosystem. Anars et
WOGFLOPS HOGFLOPS

Automakers like SAIC, Chery, Changan, GAC, BAIC ?WE X9M

and Dongfeng Nissan all have mass-produced 40GFLOPS BGFLOPS

models equipped with X9 SoC. Many leading

automotive software ecosystem partners inside and DY Rl et HTCRARTE AR

troller/ it-park

outside China, such as AliOS, QNX, Unity, Kanzi, QT, S i ﬁﬂgm?.fnm i

Tinnove and CalmCar, have completed adaptation on

SemiDrive X9. Now SemiDrive is China’s first and the

only c:ip csmparéyséhal.t thas entered QNX's board 223 SomiDrive

support package ( ) lst. Source: SemiDrive
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Major Players’ Cockpit SOC Products

In 2023, SiEngine mass-produced Longying No.1 SoCs for Geely Lynk & Co 08/06 and other models. With total shipments of 200,000
units in 2023, the product was designated for more than 20 models.

ACB8015, AutoChips’ entry-level cockpit SoC, has been shipped 3 million units in total, while the company's mid-to-high-end cockpit SoC
AC8025 has been designated by two international OEMs and will come into mass production in 2024.

In line with the diversity of the automotive market, Chinese cockpit SoC companies also keep developing new products to adapt to the
booming cockpit market and meet customer demand.

Just recently, SemiDrive launched X9H 2.0G, a new product in X9 SoC family. As an upgraded product of X9H, X9H 2.0G is developed
for mainstream infotainment systems, and adopts a 16nm automotive-grade process, with the main frequency rising from 1.6GHz to
2.0GHz, the CPU compute of 45KDMIPS and the GPU compute of 140GFLOPS, catering to the increasing computing power
requirement of cockpit infotainment systems and helping automakers further optimize cockpit experience.

While improving the performance of Cortex-A, X9H 2.0G is equipped with more Cortex-R cores. It has 3 pairs of dual-core lockstep
Cortex-R5F, compared to X9H with 2 pairs. With a built-in high-performance HSM engine and an independent safety island, it complies
with ASIL-B functional safety standards. More high-security lock-step Cortex-R cores allow for deployment of fast RVC/AVM, safe
display and other functions. In addition, X9H 2.0G has a built-in lightweight NPU, which can accelerate Al applications such as voice
recognition and DMS.

n.s..reilncil.. www.researchinchina.com report@researchinchina.com 4
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SemiDrive X9H 2.0G

Block Diagram of SemiDrive X9H 2.0G
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Source: SemiDrive

X9H 2.0G integrates high-performance VPU and supports 4K video
encoding/decoding. It integrates rich video input/output interfaces, including
MIPI DSI/CSI, Parallel CSI and LVDS. Also X9H 2.0G supports multiple
memory interfaces (such as LPDDR4/4X, eMMC, QSPI and SDIO), high-
speed interfaces (such as Gigabit Ethernet, PCle3.0, and USB3.0) that
support the TSN protocol, SPDIF and 12S audio interfaces, and general
peripheral interfaces (such as 12C, SPI, ADC and UART). It also enables
body CAN FD network access.

X9H 2.0G and other products in the X9 family maintain the hardware Pin-To-
Pin compatibility and software compatibility, and can use SemiDrive’s
reference design and mass production experience to greatly reduce R&D
investment in switching and upgrading and accelerate the mass production
process.

So far, X9H 2.0G has been designated by multiple OEMs, including
independent and joint venture brands. The models involved will be
mass-produced and rolled out as soon as late 2024.
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Qualcomm rules the roost in the high-end cockpit SoC market with the pattern of‘one
superpower and several powers”. Facing the intelligent cockpit market worth RMB100 billion
and driven by introduction of vehicle Al foundation models and 3A games into cars, cockpit
chip players such as Intel, NVIDIA, MediaTek, and AMD have also begun to make efforts to
seize a larger market share.

Starting from 2024, cockpit SoCs will see a new market melee, and the battle for the next
hegemon will officially kick off.

MediaTek: partnered with NVIDIA to lay out 3nm cockpit SoCs to challenge Qualcomm's
dominance.

In March 2024, MediaTek, which features the most cost-effective cockpit SoCs, together with
Nvidia, a dominant leader in intelligent diving SoC field, announced four new automotive
SoCs within its Dimensity Auto Cockpit portfolio: CX-1, CY-1, CM-1, and CV-1. Based on a
3nm process (the most advanced for cockpit SoC), the SoCs integrate a state-of-the-art
ARM v9-A system and NVIDIA’s next-gen GPU accelerated Al computing and NVIDIA RTX
graphics. The Al-enabled Dimensity Auto Cockpit platform runs large language models
(LLMSs) in the car. To help lower bill-of-material (BOM) costs, the Dimensity Auto Cockpit CX-
1, CY-1, CM-1, and CV-1 chipsets are highly integrated with built-in multi-camera HDR ISP

and audio DSP to enable multiple functions such as AR HUD and electronic rearview mirrors.

The Dimensity SoCs can reduce BOM cost, offer high computing power and low power
consumption, and have flexible Al architecture and high scalability. They can cover several
vehicle segments from premium to entry-level. They are planned to be mass-produced and
installed in vehicles in 2025.

This is a new challenge posed by MediaTek and Nvidia to Qualcomm, so to speak. They will
leverage MediaTek’s market share and customer resources in the cockpit market and
Nvidia’s high-performance Al technology and brand to seize a share in the cockpit market.

MediaTek MediaTek MediaTek MediaTek MediaTek

Cémerrigy St Chmisslily futo
"

Dernensity Auto [emermity Auto Dimensity Aute
Coclpat y = :

MEDIATEK + <ENVIDIA

Enabling the Al Cockpit of the Future

Familiar Software

Platform Conversational Al

Great

MNatural User Interface Entertainment

3D Spatial

Personalized & Secure Sensing

Source: Nvidia
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Intel SDV SoC Family

Intel: Driven by Al foundation models, Intel officially
announced its return to the cockpit market, and plans to
put Al PCs on vehicles

At CES 2024, Intel announced plans to drive the
company’s Al everywhere strategy into the automotive
market, focusing on SoCs for intelligent cockpits, electric
vehicle (EV) energy management and open automotive
chip customization. Intel launched the first generation of
the SDV SoC family. It is expected to restore the glory of

Apollo Lake which prevailed in the high-end cockpit
market. Upto Power ) ‘L Indept ‘

1" 1" : Displays
The product integrates Intel's Al acceleration technology, Integration Up to 8K Qualified
supports 12 applications such as camera-based driver <
and occupant monitoring, electronic mirrors, high-
definition video conference calls and PC games, and can Source: Intel

run in multiple operating systems simultaneously. In
order to reduce the cost as much as possible, it seems to
compete with AMD V1000 series or Qualcomm SA8155.
Geely’s ZEEKR brand will be the first OEM to use Intel’s
new family of SDV SoCs in 2024.
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AMD: launched V2000A, a new-generation high performance
automotive product which outperforms Qualcomm 8295.

AMD, the PC chip giant that entered the cockpit market through Tesla,
also works on SoC. At the beginning of 2024, AMD introduced the
Ryzen™ Embedded V2000A Series processor. Built on 7nm process
technology, ‘Zen 2’ cores and high-performance AMD Radeon Vega 7
graphics, the AMD Ryzen Embedded V2000A Series processor
provides a new class of performance. It delivers high-definition
graphics, with enhanced security features and automotive software
enablement through hypervisors in addition to support for Automotive
Grade Linux and Android Automotive. The V2000A Series is designed
for gaming. For the cockpit market that more highlights entertainment
experience, it is undoubtedly a high-end series with both high
performance and high cost performance. It will be first installed on
Smart models.

The CPU performance of V2000A is about 360-370kDMIPS, 88%
higher than the previous V1000 series, and much higher than
Qualcomm SA8295P.

AMD RYZEN™ EMBEDDED

V2000A

Mext Automotive APL for IVI Applications
Featuring High-performance “Zen2" x86 CPU
And AMD Radeon™ Graphics Cores

4K Dual AEC-Q100 10

At Cuinlifiod

Years Planned

Arailability

AMDD
Venprttes v i

Source: AMD
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Qualcomm SA8295

Qualco_mm: with_SA8295 widely used in vehicles, work to deploy the next- Main Models Equipped with Qualcomm SA8295, as of March 2024
generation cockpit SoCs
Brand Model Launch/SOP Cockpit SoC

It must be admitted that with 8155 Qualcomm has become a king in the Jiyue Jiyue 01 October 2023 Qualcomm SAS295
F:ockplt SoC markgt, too domlnant to §hake. Since October 2023, SA8295P, ZEEKR 001 FR October 2023 Qualcomm SA8295
its fourth-generation cockpit SoC w_|th a 5nm process, has been mass- ZEEKR 007 December 2023 Qualcomm SA8295
produced and mounted on models like Jiyue 01, New Mercedes-Benz E- ZEEKR 2024 ZEEKR 001 Eebruary 2024 Qualcomm SAB295
Class and Galaxy E8. As of March 2024, over 20 models had been ZEEKR MiX A _3024 Qual SAS295
announced to be launched on market with Qualcomm SA8295. Meanwhile, ! pr ualcomm
Qualcomm's fourth-generation SoC 8255 has also been production-ready, Mercedes-Benz Mercedes-Benz E-Class December 2023 Qualcomm SA8295
and it will first land on Neta L. Xpeng Xpeng XS (MPV) January 2024 Qualcomm SA8295

Geely Galaxy Galaxy ES January 2024 Qualcomm SAB295

Li MEGA (MPV) March 2024 Q“a'ﬁgﬁngigafeggig':?"

In addition to automotive-grade products, Qualcomm is also a major supplier = (2024 L) Series (L7 ai pe B 5795 and Cual
applying consumer-grade chips to cockpits. BYD is a major customer of its Li Auto SR CEr e ' pa. and \ualcomm
csgs):.lrr?er-gra de Cocgkpit chipsp P J L8, L9) el s Sl SA8295 (high performance version)
In 2023, BYD launched a new high-end brand named Yangwang. The first LG iR Sl SenSin SaniR0s (Rafoomm SABZ95
model Yangwang U8 carries a 4nm 5G high-performance cockpit chip Leapmotor L el C MencieNo3 CgEicomm SA53%
customized in cooperation with Qualcomm, presumed to be Snapdragon 8+ Leapmotor C16 ~To be pre-sold in April 2024 | Qualcomm SA8235 (possibly)
Gen1 (SM8475). The chip boasts 16GB RAM and LPDDR 5X memory, and Full range of 2024 models (ES8, | .ivered in March 2024

ECV, ESE, ECE, ETAT)

also integrates 5G baseband technology, with the fastest download rate of

1G/second. It is 100% compatible with the Android ecosystem, and its 2024 ET5 ~To be delivered in April 2024 Qualcomm SA8295
configuration is comparable to the top-class tablet PCs unveiled in 2022. NIO 2024 ET7 ~To be released in April 2024

Cockpit SoCs are being launched at an ever faster pace, close to the 2024 ES7 ~To be delivered in May 2024

consumer market. NIO ET9 ~To be launched in Q1 2025 Qualcomm SAS8295
To follow the trend towards cockpit-driving integration, in 2023 Qualcomm ONVO L60 ~To be launched in May 2024 Qualcomm SA8295
unveiled Snapdragon Ride Flex family of SoCs, high-performance cockpit- Xiaomi su7 ~Launched on March 28, 2024 Qualcomm SA8295
driving integration products, all with a 4nm process and Al compute not IM Motors IM L6 ~To be launched in H1 2024 Qualcomm SA8295
lower than 2000TOPS. This family can act as a bridge between new and old Jiyue Jiyue 07 ~To be launched in 2024 Qualcomm SA8295
solutions and reduce the sunk costs of iteration for automakers. It is Neta Auto Neta L ~To be pre-sold in April 2024 Qualcomm SA8255

expected to be mass-produced in 2024.

Source: ResearchinChina
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Amid the needs for cost reduction, high computing power and high integration, chiplet

technology is often mentioned in the cockpit SoC market

In the evolution of intelligent vehicles, automotive chips,
especially high-compute automotive SoCs, constantly
make breakthroughs in performance and cost. On the one
hand, advanced processes are improving, with the great
potential to catch up with consumer chips. On the other
hand, chiplet technology creates new possibilities.

As advanced processes iterate to 5nm and 3nm, Moore's
Law gradually slows down, and the development costs and
difficulty of advanced processes increase day by day. Yet
not all chip vendors can spread the high R&D costs
through multiple large-scale application markets as Nvidia
and Qualcomm. In this regard, the semiconductor industry
has begun to expand new technology routes in an attempt
to continue Moore's Law, and the concept of chiplet was
thus proposed.

In high-compute automotive SoC fields (such as cockpit),
starting from 2023 multiple companies have said that they
will deploy the next generation of high-performance SoCs
using chiplet technology.

Major Chip Vendors Will Adopt Chiplet Technology to Lay

out Automotive SoCs

Vendor SoC Description SOP
This product will be built with chiplet technology, and
based on Intel's brand-new open chiplet platform.
1st . . . Mass
) Through Intel's Universal Chiplet Interconnect Express, the S
Intel Generation - ; - - \ - production in
SDV SoC third-party chiplet can be integrated into Intel's automotive 2024
products, breaking from the traditional model of using
monolithic SoCs.
Dimensity 3nm process I‘\I}:Ir?:ﬁsfggg
. Auto Cockpit Develop and integrate NVIDIA GPU, NVIDIA Al and ’
MediaTe I~ - . 3 . and to be
K Portfolio: CX- graphics computing IP, and achieve high-speed mass-
1, CY-1, CM- interconnect between the main chip and GPU chiplet .
1. and CV-1 based on chiplets produced in
' . 2025
The SoC is oriented to high performance applications.
Chiplet technology will be used to create a flexible
platform that can be customized to meet various
5th requirements for each use case.
. The new platform will offer multiple processor sets from | To be launched
Renesas Generation ; !
R-Car SoC entry-level to higher-end models. in 2024

Integrate a variety of IPs such as Al accelerators and IPs by
partners and customers into a single package.

Give users the option to customize designs according to
their needs.

Source: ResearchinChina
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Amid the needs for cost reduction, high computing power and high integration, chiplet

technology is often mentioned in the cockpit SoC market

At the beginning of 2024, Intel launched the first SDV SoC family
built on chiplet technology. Through Intel's Universal Chiplet
Interconnect Express, the third-party chiplet can be integrated into Intel Built the Industry’s First Gpe" Chlplet Autnmotwe Platfnrm
Intel's automotive products, breaking from the traditional model of i ———_ P ————————————————
using monolithic SoCs. Based on the chiplet architecture, Intel can First Open Chipl

provide a customized computing platform, that is, the chiplet
designed by OEMs is integrated with Intel's CPU, GPU and NPU to rate Custom [P
satisfy the diversified computing power combinations of the OEMs. 3
In terms of 3D packaging, Intel will work with Interuniversity Choose 3 Party Chiplets
Microelectronics Centre (IMEC) to ensure the packaging
technologies meet the rigorous quality and reliability requirements of Your Choice! Any Node!
the automotive industry. '

Automotive Grade

Intel's open chiplet platform strategy eliminates the risk of vendor
lock-in for automakers and promotes competition and innovation in
the market, but it needs to convince automakers to adopt its SoCs Source
to build a strong ecosystem and succeed in the automotive industry.

: Intel

In the 3nm automotive SoC design on which MediaTek and NVIDIA work together, the high-speed interconnect between the main chip and the GPU chiplet
is realized using chiplet technology.

In January 2024, 12 Japanese automakers, components manufacturers and five semiconductor companies formed Advanced SoC Research for Automotive
(ASRA), aiming to develop more efficient next-generation automotive SoCs using chiplet technology, build automotive chiplet technology by 2028 and install
SoCs in production vehicles in 2030.
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