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Automotive Display Research: Penetration Rate of OLED, Mini LED and Other Innovative 
Display Technology Increased Rapidly

With the penetration of new energy and intelligent driving vehicles,
the trend of large-screen and multi-screen displays in vehicles is
becoming more and more obvious. In addition to the central
control and instrument screens, new products such as HUD,
passenger display, rear entertainment display, electronic rearview
mirrors and transparent A-pillars have also been added in the
cabin, and the installation volume of automotive display screens
has ushered in rapid growth.

OLED, Mini LED, Micro-LED is the evolution direction of
automotive display technology

At present, the market penetration rate of the mainstream
technology a-Si LCD in the automotive display market continues to
decline. On the one hand, OEMs deploy LTPS-LCD in high-end
models, and on the other hand, they step up the deployment of
innovative technologies such as OLED, Mini-LED, and Micro-LED
for mass production and installation.
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OLED

Compared with LCD, although OLED priors
in strong ductility, wide color gamut, high
brightness, pure color, and mature technology,
the penetration rate in the automotive display
market is still less than 1%. Due to the
influence of OLED luminescence
characteristics, in addition to cost issues,
there are technical difficulties such as yield,
burn-in and service life, which hinder the
rapid development of OLED screens in the
vehicle field.
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Mini LED

Generally, in the automotive display market, Mini
LEDs use direct-type backlights, which combine
the advantages of OLED and LCD, such as long
service life and do not have the burn-in problem.
Compared with OLED, Mini LED backlights have
higher yield, lower cost, and obvious advantages
in mass production. In terms of display
performance, Mini LED's overall brightness,
contrast, power consumption, and curved display
are better than traditional side-entry backlight
displays. Mini LED backlight displays have higher
cost-effective advantages, so they are widely
recognized by OEMs, and the willingness of
OEMs to use Mini LED backlight displays is
becoming stronger and stronger.
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Micro LED

Micro LED integrates the advantages of LCD
and OLED, with high image quality, low energy
consumption and long life. However, its
manufacturing process is difficult, the production
cost is high, and the technology is not yet
mature. Although it appeared at the exhibition at
high frequency, it is far from meeting the mass
production requirements. Therefore, it can only
be used as a reserve technology for Automotive
Display in the short term, and it still needs to be
developed and broken through.
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AR-HUD leads a new mode of in-cabin display interaction

The core of the development of intelligent
cockpit is how to realize natural and
reasonable human-vehicle interaction. After
the intelligent car enters the stage of
human-machine co-driving, AR-HUD will
become a bridge for the interaction
between people and vehicles.
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Rising Auto R7"AR-HUD + Parking Theater" Interaction Design  

The Rising Auto R7, launched in Sept. 2022, adopts an in-
cabin display that combines a triple screen and AR-HUD.
The triple screen is integrated by a 10.25-inch Mini LED full
LCD instrument, a 15.05-inch AMOLED flexible center
control screen and a 12.3-inch Mini LED co-pilot
entertainment screen, which can realize multi-screen linkage.
For example, the co-pilot entertainment screen mainly
provides entertainment applications for the co-pilot user, but
during the trip, the co-pilot user can also set the navigation
on the co-pilot screen to avoid the driver's distraction. After
the navigation setting is successful, the display screen in the
middle will automatically display the corresponding map
navigation, and the AR-HUD will also absorb the navigation
information to make road instructions at the same time.

The AR-HUD of Rising Auto R7 provides immersive
experience of giant-screen cinema when parked and
charging. Through the video application software in the
automotive Infotainment, the AR projection screen can
project the video content into the AR-HUD for viewing. At
present, this equivalent 70-inch large frame size currently
only supports the main driver. A user needs to park the car in
viewing mode, and adjusts the seat height at the same time.
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New supply model for OEM + panel (module) manufacturers

With the improvement of the software capabilities of the OEMs, the
trend of separation of software and hardware is becoming more and
more obvious. OEMs has begun to develop its own cockpit main
engine, IVI and software platform. The business model of in-vehicle
panel and module supply will change, and gradually form a new
supply model of "OEM + panel (module) manufacturer". Therefore,
Tier1 offering the traditional cockpit display will face challenges.

Panel (module) manufacturers will gradually play the role of on-
board display module Tier1. Typical manufacturers include Tianma,
BOE Varitronix, Truly International, Innolux Display, etc. Panel
manufacturers can directly provide OEMs with integrated packaging
module products. In addition to traditional central control instruments,
panel (module) manufacturers and OEMs will further cooperate to
explore transparent window display, very narrow frame on-board
display, flexible OLED, 3D curved display technology, AR-HUD,
OLED tail lights, etc.

For example, AUO Corporation and Innolux Display directly provide
full mini LED backlight display modules to American OEMs;
Samsung Display works closely with Audi to develop OLED products;
Tesla leads the procurement of key display components and
designates display module manufacturers for packaging. In the next
step, panel suppliers will strengthen their partnerships with
automakers and provide next-generation display technologies.
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