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SILICON IP
VIDEO: HDMI

Enables high-quality transmission of audio and video signals between devices, widely used in TVs,
monitors, and home theater systems.
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OVERVIEW

HDMI (High-Definition Multimedia Interface) is a widely used digital
interface standard that transmits high-quality audio and video signals
between devices. Developed to simplify connections in audio-visual
equipment, HDMI supports various formats, including standard, high-
definition, and ultra-high-definition (UHD) resolutions, making it ideal for
televisions, monitors, projectors, and home theater systems. The interface
carries both audio and video data over a single cable, reducing the need for
multiple connections while minimizing signal degradation. HDMI also
features CEC (Consumer Electronics Control) for device interoperability, ARC
(Audio Return Channel) for sending audio back to a receiver, and HDR (High
Dynamic Range) for enhanced color and contrast. Since its introduction,
HDMI has become the standard for consumer electronics, enabling
seamless connectivity and improved multimedia experiences across diverse
devices.

KEY FEATURES
High-Quality Audio and Video
« HDMI supports high-definition (HD) and ultra-high-definition (UHD)
resolutions, providing exceptional audio and video quality, including
support for 4K and even 8K video formats.

Single-Cable Solution

- HDMI transmits both audio and video signals over a single cable,
simplifying connections between devices and reducing cable clutter.

Audio Return Channel (ARC)

« This feature allows audio to be sent from the television back to an AV
receiver or soundbar, eliminating the need for a separate audio cable
and enabling a streamlined setup.

Consumer Electronics Control (CEC)

. HDMI CEC allows interconnected devices to communicate with each
other, enabling users to control multiple devices with a single remote
control, enhancing usability and convenience.

Deep Color and High Dynamic Range (HDR)

« HDMI supports advanced color formats, including 10-bit, 12-bit, and
HDR, which deliver richer colors and improved contrast, enhancing the
viewing experience.

Multiple Audio Formats
« HDMI can transmit various audio formats, including uncompressed

multi-channel audio, Dolby TrueHD, and DTS-HD Master Audio,
providing an immersive audio experience for users.
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HDCP (High-bandwidth Digital Content Protection)

« HDMI incorporates HDCP to protect digital content from unauthorized
copying, ensuring secure transmission of protected media.

Enhanced Audio Return Channel (eARC)
« An upgrade to ARC, eARC supports higher bandwidth and advanced
audio formats like Dolby Atmos and DTS, ensuring high-quality sound
transmission for modern audio systems.

Support for 3D Video

« HDMI can transmit 3D video signals, allowing for the enjoyment of
3D content in compatible displays and systems.

MIPI APPLICATIONS

Home Entertainment Systems

. HDMI is the standard connection for televisions, Blu-ray players,
gaming consoles, and sound systems. It allows users to enjoy high-
definition video and surround sound with minimal setup and cabling.

Computers and Monitors

« Many computers and monitors utilize HDMI connections for high-
resolution video output, enabling seamless integration of desktop
PCs, laptops, and external displays in office and gaming
environments.
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Gaming

. HDMI is essential in gaming consoles such as PlayStation and Xbox,
enabling high-definition graphics and audio playback while supporting
features like 4K resolution and high dynamic range (HDR).

Smart TVs and Streaming Devices
« HDMI is the primary connection for smart TVs and streaming devices
(like Roku and Amazon Fire Stick), allowing users to stream content in
high quality from various online platforms.
Projectors
« In educational and business settings, HDMI is commonly used to

connect laptops and media players to projectors, delivering high-
quality presentations and video displays.

HDMI ARCHITECTURE
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Automotive Applications

« Many modern vehicles incorporate HDMI ports to connect mobile
devices and display content on the car's infotainment system,
enhancing the in-car entertainment experience.

Virtual Reality (VR)

. HDMI is used in VR headsets to deliver high-definition video and
audio, providing immersive experiences in gaming and simulation
applications.

Broadcasting and Media Production
« HDMI is widely used in professional video equipment, including

cameras and switchers, allowing for high-quality video capture and
streaming in broadcasting and live event production.

HDMI Architecture

SoC Logic

HDMI TX Controller

+ HDCP Encryption

HDMI TX Controller

HDMI RX PHY :
+ HDCP Encryption

SoC Logic

Verfication IP

IP Subsystems

IP Prototyping Kits and IP Software Development Kits
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