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All major suppliers and automakers have deployed anti-peeping screens which have been seen

in cars

Automotive display has become a hotspot major automakers compete for to create personalized and differentiated
vehicle models. To improve users' driving experience and meet their needs for human-computer interaction, vehicle
display technology keeps updating and iterating.

From the product releases at major exhibitions, it can be seen that main panel manufacturers, Tier 1 suppliers and
automakers have introduced privacy screens, transparent displays, foldable/rollable (flexible) screens, lifting/sliding
screens, and light field screens, as well as multiple innovative display technologies such as integration of display
and interior and integration of display and lighting. Display technology is rapidly evolving from LCD to OLED,
MiniLED and MicroLED. These technologies will change the conventional display and interaction modes.

All major suppliers and automakers have deployed anti-peeping screens which have been seen in cars.

In some cars equipped with a co-pilot seat display, it is inevitable that the driver is disturbed and distracted by the
content displayed on the screen or its light when driving. The vehicle display capable of anti-disturbance can
effectively prevent the driver from being distracted by screen information and light, while providing entertainment
services for the front seat passenger, further ensuring driving safety. At present, vehicle display Tier 1 suppliers such
as Continental, Visteon and Marelli, and panel manufacturers like LGD, BOE, and TCL CSOT have released such
products for anti-peeping display in the car and higher driving safety.
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Continental Switchable Privacy Display

Continental Switchable Privacy Display - Sight Comparison

between Privacy Mode and Public Mode
Switch Kay

Continental Switchable Privacy
Display integrates two unique
backlights into a 12.3-inch screen.
A simple touch on the switch key at
the bottom of the copilot seat
screen enables switching between
the Privacy and Public modes. This
smart privacy display is expected
to be rolled out in 2024.

Privacy Mode Public Mode

L<1% @)

Source: Continental

n.s.‘re.‘nn.‘.. www.researchinchina.com report@researchinchina.com 3

www.researchinchina.com



Summary of Some Models with Privacy Screens on Market

Summary of Some Models with Privacy Screens on Market

Model Time To Market Installed Solution
Rising R7 Sept. 2022 The copilot seat szr::i; :dupts an anti-peep BOE

MBUX Superscreen, an ultra-wide front display, is
equipped with LGD's Switchable Privacy Mode

New Mercedes- (SPM), a viewing angle control technology to
Benz E-Class Jul, 2023 control the copilot seat screen’s viewing angles to LGD
Cars prevent the driver from being distracted by the

content an the screen. This mode dims the screen
and thus blocks the driver's sight.

The 10.9-inch front

Tobel hed i passenger display

i Q6 e- o belaunched in  pas Active Privacy

AudiQGetron  “chinain 2024 Mode  with  anti-
peep function.

2024 Xpeng G9 Sept. 2023 BOE

Source: ResearchinChina
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Exterior interaction is evolving towards the lighting + display integration

Of course, this concept of anti-peeping for privacy protection isn’t just seen in exhibits. Rising R7, a model launched on
market in September 2022, has such anti-peeping design of the copilot seat screen for the safety of the driver. In addition,
new Xpeng G9, new Mercedes-Benz E-Class cars, and Audi Q6 e-tron to be available on the Chinese market in 2024 are
already equipped with anti-peeping screens.

Exterior interaction is evolving towards the lighting + display integration.

As vehicle intelligence speeds up, automotive lighting has also entered the era of intelligent lighting featuring unbounded
interaction and cross-domain integration. In addition to the lighting function, intelligent vehicles also introduce display
functions into lights using new intelligent headlight technologies such as DLP and Micro LED, allowing lights to have
more interactions with the driver. There is a trend towards the display + lighting integration, enabling human-vehicle
interaction inside and outside vehicles, vehicle-vehicle interaction and vehicle-road interaction.

The intelligent light information interaction system gives vehicle lights social attributes, and allows them to carry and
display much more information and directly show "the vehicle’s emotions" and the driving intent towards pedestrians. For
example, the Intelligent Social Display Marelli exhibited at CES 2024 provides new opportunities for illumination and
communication via light, on and around the vehicle. This technology is developed to support vehicle-to-x communication
while giving OEMs the freedom to customize messages.
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Marelli Intelligent Social Display

Marelli Intelligent Social Display

The Intelligent Social Display can indicate when the car is in
autonomous mode, signal driver intent, and communicate to
pedestrians with messages such as “safe to cross” when
approaching an intersection or crosswalk.

There are many integration options available with the Intelligent
Social Display. Automotive OEMs are integrating the displays into
the front and side of the vehicle, offering on-demand functionality
and customized patterns for safety and socializing. Use cases for
integration in the rear include using symbols to convey
environmental scenarios such as a traffic jam, accident ahead, or

unsafe driving conditions. g

Marelli is in series production with two Chinese automakers with

mid-resolution displays integrated into the vehicle front. For s ":'
integration within the rear lamp or trunk surface, a second --..;.'5:.
generation of high-resolution displays based on mini-LED i

technology is in development and can also achieve homologated
lighting functions.

.* _—

MARELLI

Source: Marelli
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DLP lights of IM L7

In IM L7’s case, the DLP lights of IM L7 are equipped with HASCO
Vision’s digital signal light ISC system, namely, "intelligent interactive
taillight" which is actually a DLP technology supplement for the
headlights. The Interactive Signal Communication (ISC) technology

allows for display of information to front and rear traffic participants such IM L7 ISC Intelligent Interactive Display
as vehicles and pedestrians in the form of images and texts, for example, The front ISC system displays ISC Interactive Taillight Display
when DLP prompts the front pedestrians to go first, the rear display area Sy wcons

will show "please give way to pedestrians passing".

The personalized custom light interaction function enables the custom
taillight effect, displaying different colors and patterns according to user’s
mood. Combining DLP and ISC, IM L7 transforms car lights from
function-defined scenarios to scenario-defined functions, that is,
manufacturers only provide basic lighting hardware which is then
upgraded over the air (OTA) when producing cars. As autonomous
driving and V2X develop, all traffic participants have new interaction
needs. The intelligent light information interaction system can support in-
depth OTA updates.

IM L7's ISC intelligent interactive taillight packs Tl TLC6C5748-Q1, an
automotive 48-channel LED driver. Through controlling the highly
integrated independent LED pixels, it drives a total of 5,000+ LED units
in the front and rear of the car, and enables 255 levels of individually
adjustable brightness two-color control. Moreover, the adoption of an
LED direct drive solution reduces much power consumption of the ISC
module, thereby ensuring that IM L7 can have a longer cruising range.

Source: IM Motors
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Comparison between Some Intelligent Light Information Interaction Display Products

Comparison between Some Intelligent Light Information
Interaction Display Products

+ The matrix interactive taillight applies RGEB display to enable the interaction between the car
and the outside world, and support more diverse and detailed communication in the future;

* The tailight design complies with automotive AEC-Q standards to ensure compliance and
safety. It delivers. high brightness and contrast to enhance recognition capabilities and driving

safiaty

_.--"""""P

AU Optronics’ Interactive Matrix Rear Light

* This is an ultra-thin rear combination lamp with the glowing body only 8mm thick. It not onky
saves much energy compared with the existing taillights, but enables customized styling
opportunitias with a Smart Glass cover, providing technical possibilities for surface light source
designs of conventional structures;

« The Digital FlatLight allows car owners to personalize the effect of lighting the taillight
according to their needs. For the entire tailight 15 composed of independently controlled maltrix
LEDs, it is also easy to create dynamic effects.

* The functions of the interactive smart communications (ISC) technology include but are not
limited to displaying light interaction information, smart light nawvigation for reminding
pedestrians, width display luminous blanket guidance, and smart lighting with eye movement;

= The use of ISC technology allows for independent control on the brightness of the pixel units,
The pixel combination enables graphics/characters/animation display. 1SC technology makes
the car lights evolve into high-brightness “displays”, and uses animation editing tools for free

HASCO Vision's |SC Lighting creation.

= The first automotive Mini LED display tailight released by Mind Optoelectronics in 2023 adopts
the “millimeter-level dot matnx light control® technology for high-definition user-defined smart
screen graphic display. It supports the application of vehicle interactive display, and intuitively
reminds other traffic participants of traffic safety.

Mind Optoelectronics” Automotive
MiniLED Display Taillight

Source: ResearchIinChina
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The front cabin cluster + center console discrete layout is mainstream, and there is still a trend

towards large and multiple screens.

Since Tesla adopted the 17-inch large Layout of Front Row Display in 2023 New Models (Part) in China

center console display, car center
consoles have entered the era of large
screens. Since then, sundry designs have Integrated
begun to emerge, such as horizontal D';E!a?
screen, vertical screen, dual display, triple =

display, and integrated display.

In terms of some new models launched in
China in 2023 and 2024, 24 in total here,
the front cabin discrete cluster + center
console layout is still mainstream. Wherein,
there are 3 models using the single display
solution (center console screen), namely,
Changan NEVO AQ07, Changan Deepal S7

- Discrete
and ARCFOX aT5; 15 models using the Cluster +
discrete solution, such as ZEEKR 009, Center
new NIO ES6, GAC Hyper GT, Denza N7, Console

Geely Galaxy L6 and ZEEKR 007; 4 63%
models using multi-screen display design,
namely, Rising F7, 2024 New Voyah
Dreamer, Haval Fierce Dragon MAX and
Kia EVS5; only two models using an
integrated through-type display, namely,
Jiyue 01 and Geely Galaxy ES8.

Source: ResearchlnChina
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Installation of Front Display in Some Models Launched in 2023

Installation of Front Display in Some Models Launched in 2023

Model I Time To Market Installation Picture

. . . 10.25-inch narrow-stripe LCD cluster + 13.2-inch
Vehicle displays serve as a medium for human- Geely Gaiaxy L8 Sgn, A vertical center console screen

vehicle interaction. The booming intelligent
vehicles have put forward new requirements for
vehicle displays which then already become a Luxeed ST Nov. 2023 12.3-inch cluster screen + 15.6-inch center console
hotspot major manufacturers compete to deploy. pozcc.

Vehicle displays are no longer restricted to
conventional positions and shapes such as BYD Song L Dec. 2023 10.25-inch LCD cluster + 15.6-inch center console
center console and cluster. The cockpit also adds - pg

a range of new application scenarios such as
HUD, copilot seat screen, rear entertainment FEEKR 007 Dec. 2023 13.02-inch cluster screen + 15.05-inch center console
screen, electronic  rearview mirror, and S

transparent A-pillar.
10.25-inch cluster screen + 17.3-inch center console

) . ) . Xpeng X9 Jan, 2024 Srreal
In the future, vehicle displays will tend to provide
better display effects and more precise human- . R
. . . . L-Inc mmgra Isplay, with no
ComPUter Interactlon, |ntegrate more fu nctlons, Jiyue 01 Jan. 2023 fragmeptatiun. no blocking and no spl'n:ing_.wﬂh 95%
and fuse with interiors. Multiple innovative NTSC high color gamut and 10000:1 ultrahigh contrast
features such as privacy protection and The 45-inch BK integrated through-type display
: H : . . integrates cluster, center console, and copilol seat
transpareqt .dlsplay will bring I'IC.h.el' experiences TS J— ik DN b i Tueseimsi sibing
for safe driving and comfortable riding. o ' mode on the market, it has one screen spanning from
the driver's deat to the copilot seat, and each area of
the screen can be operated independently.
Changan NEVO ADT Sept. 2023 15.4-inch floating center console screen

Source: ResearchinChina
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