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RISC-V Display
Connectivity Subsystem
(DCS)

Modern display links have evolved into complex
communication systems requiring continuous management of
authentication, topology, link training, and runtime error
recovery. Traditional implementations rely on host processors
and operating systems to manage these functions, creating
reliability and security dependencies between the display
interface and the application processor.

The Trilinear RISC-V Display Connectivity Subsystem (DCS)
introduces a dedicated display control domain. A tightly
integrated RISC-V processor supervises DisplayPort interfaces,
content protection engines, and compression hardware,
enabling autonomous operation independent of host
software availability.

The subsystem separates the display control plane from the
video data plane. The host configures display intent, while the
DCS executes link behavior, policy management, and
protocol compliance.
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AT A GLANCE:

Integrated 32-bit RISC-V
control-plane processor
supervising display connectivity

Silicon proven across multiple ASIC
and FPGA processes with third-party
PHY partners

Supports 1, 2, or 4 pixels per input
cycle (up to 16K resolution per
source)

1.62-20 Gbps link rates (DisplayPort
1.4a compliant at 8.1 Gbps)

SST and MST operation with topology
discovery and management

Real-time HDCP 1.4 / HDCP 2.3
authentication

Integrated Display Stream
Compression with Forward Error
Correction

Optional eDP 1.5 including Panel
Replay support

Deep color and HDR support up to
16 bits of color

External PHY interface (7 nm to
65 nm ASICs and FPGA targets)

Autonomous link management
independent of host processor
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SW - Trilinear HDCP Authentication Stack

SW - Trilinear MST Topology Management Stack

SW - Trilinear DisplayPort Link Policy Maker
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Figure 1: Example of Implemented subsystem

TRILINEAR TECHNOLOGIES
STANDING THE TEST — EVERY TEST, EVERY TIME
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Architecture Overview

The Display Connectivity Subsystem is a programmable
display management processor surrounded by hardware
accelerators and communication peripherals.

Subsystem Components:

® RISC-V Control Processor

¢ DisplayPort Transmitter / Receiver

¢ HDCP Authentication Engine

e DSC Encoder / Decoder

¢ Embedded Secure Key Memory

¢ Interrupt Controller

¢ AHB-4 System Bus and APB-4 Peripheral Bridge
o AUX, I12C, SPI, and JTAG interfaces

The display engines operate as managed peripherals
attached to the RISC-V control processor rather than
host-managed devices.

DisplayPort Interfaces

The subsystem integrates DisplayPort transmitter and
receiver cores supporting both source and sink
configurations.

Each instantiation supports:

e MST virtual device management

e HDCP 1.x/2.x content protection

¢ Bandwidth allocation and payload control
® Hot-plug event handling

RISC-V Control Processor

At the center of the subsystem is a high performance, low
gate count 32 bit embedded RISC V processor capable
of operation up to 450 MHz (technology dependent). The
processor implements the RV32IMC configuration
including compressed instructions and integer multiply
support.

The processor executes Trilinear display management
firmware including link policy, authentication handling,
and topology management. An interrupt based
scheduler enables operation with or without a real time
operating system.

Key capabilities:

¢ Autonomous link training

¢ Authentication state handling

¢ Fault detection and recovery

¢ Runtime configuration management
® Host command interface execution

Display Stream Compression (DSC)

An integrated DSC encoder/decoder compresses video
streams by 2x-3x with near-lossless quality.

Compression enables:

¢ additional video sources on an MST link

¢ reduced link rates for improved signal integrity
® [ower power consumption

The RISC-V processor configures and manages
compression operation without host intervention.

HDCP Engine and Secure Key Memory

The hardware HDCP engine performs encryption and authentication operations for both HDCP 1.x and HDCP 2.x
protocols. A dedicated on-chip SRAM stores sensitive key material.

Key data is never exposed on external pins and is accessed only by the authentication firmware.

This architecture simplifies key management and ensures secure operation across system resets and runtime events.

TRILINEAR TECHNOLOGIES
STANDING THE TEST — EVERY TEST, EVERY TIME.
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Software Stack Overview

Trilinear HDCP Authentication Stack

The HDCP 1.x and 2.x protocols each require the
calculation of the initial private key by both the
source and sink of the video stream. The
derivation of this initial key is collectively known
as the authentication process.

Trilinear has proposed the adoption of our
complete authentication stack that has been
successfully deployed by other customers,
tested for compliance, and verified to operate
with the HDCP Engine hardware. The software
stack can support source, sink and branch
devices.

MST Topology Management Stack

The Multi-Stream Transport (MST) protocol that
is a part of the DisplayPort 1.4 and 2.0 standards
requires a process known as topology discovery.
This process is executed each time a device is
connected or disconnected from the system and
can dynamically reconfigure based a customer’s
specific implementation without the need to
write custom software for each system.

Through the DisplayPort AUX channel, the
source device collects information about each
attached device, provides topology
management and performs the task of payload
bandwidth allocation for each stage of the link.
The software stack includes support for sink
devices as well as source devices.

TRILINEAR TECHNOLOGIES
STANDING THE TEST — EVERY TEST, EVERY TIME.

DisplayPort Link Policy Maker

Since the system solution includes an
embedded 32-bit processor and the ability to
load and execute code, it would improve the
functional usage of the silicon to provide the
ability to control more system peripheral such
as the DisplayPort Transmitter or Receiver.

For the HDCP authentication process, the
embedded processor would
authentication the link, then remain idle for the

run once to

remainder of the time until a system reset, or
authentication event is required. Instead of
having a processor that is idle, other customers
have chosen to implement the DisplayPort
core management software on the embedded
processor.

This creates a self- contain DisplayPort solution
and removes the software burden on other
system link policy maker
software includes device capability discovery,
link  training, link  configuration  and
management as well as the ability to quickly
respond to exceptional events on the link.
Since the HDCP authentication process and
the DisplayPort link training process will never
operate  simultaneously, the embedded
processor is capable of easily handling both
cases.

resources. The

Software Stack Memory Requirements

Software Stack Code Size |Data Size
HDCP Authentication — Full stack 128K 32K
HDCP 1.x/2.x — Transmitter Only 95K 20K
HDCP 1.x/2.x — Receiver Only 95K 20K




