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High Speed Interface: USB 4.0

High-speed data transfer rates of up to 20 Gbps, doubling the bandwidth of USB 3.1 for faster
performance and improved connectivity.

For sales, please contact info@xtremesilica.com



OVERVIEW

USB4.0 is the latest iteration of the Universal Serial Bus protocol, offering
high-speed, versatile connectivity for modern devices. As a Silicon IP,
USB4.0 provides pre-designed, reusable modules that allow seamless
integration into custom chip designs, reducing development time and cost.
This IP supports advanced features like multi-protocol tunneling, power
efficiency, and backward compatibility with USB 3.x and Thunderbolt. It is
ideal for use in high-performance systems, enabling faster data transfer,
improved resource sharing, and robust compatibility with existing USB
ecosystems. USB4.0 Silicon IP empowers developers to create cutting-
edge devices that meet the demands of modern computing and
connectivity.

KEY FEATURES

High Data Transfer Rates

USB 4.0 supports speeds up to 40 Gbps. Silicon IP enables efficient
data transmission for bandwidth-intensive applications such as high-
resolution video and bulk data transfers.

Dual-Lane Operation

USB 4.0 utilizes dual-lane operation for optimized throughput. Silicon
IP ensures lane negotiation and stability for reliable performance.

Backward Compatibility

USB 4.0 works with USB 3.2 and USB 2.0 devices. Silicon IP
manages legacy compatibility, maintaining interoperability with older
standards.

Thunderbolt 3 Integration

USB 4.0 adopts Thunderbolt 3 technology, enhancing performance
and versatility. Silicon IP implements protocol tunneling for smooth
operation across devices.

Dynamic Bandwidth Allocation

USB 4.0 dynamically allocates bandwidth for connected devices.
Silicon IP optimizes allocation to prioritize critical data flows.

Power Delivery (PD) Support

USB 4.0 supports up to 100W power delivery. Silicon IP ensures
robust power management, enabling fast charging and device
operation.

Multi-Protocol Tunneling

USB 4.0 supports PCIe and DisplayPort tunneling. Silicon IP
facilitates seamless integration of these protocols for diverse
functionalities.

Efficient Resource Sharing

USB 4.0 enables resource sharing among devices. Silicon IP ensures
smooth communication and reduces overhead.

Integrated Security Features

USB 4.0 incorporates encryption and authentication mechanisms.
Silicon IP enforces these features to protect data and prevent
unauthorized access.

Optimized for Low Power Consumption

USB 4.0 is designed for energy efficiency. Silicon IP minimizes power
usage during idle and active states for sustainability.
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USB 4.0 APPLICATIONS

High-Performance Computing Systems

USB 4.0 provides rapid data transfer and connectivity for computing
tasks. Silicon IP ensures smooth integration for processors and
motherboards.

Smartphones and Tablets

USB 4.0 offers fast charging and high-speed data transfer. Silicon IP
supports compact designs for modern mobile devices.
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Embedded Systems in IoT Devices

USB 4.0 enables high-speed communication in IoT hubs and
devices. Silicon IP provides scalable integration for various IoT
solutions.

Medical Imaging and Diagnostics

USB 4.0 handles high-resolution imaging data in real-time. Silicon
IP ensures secure and rapid communication for medical equipment.

Industrial Automation

USB 4.0 connects sensors and systems in automation. Silicon IP
ensures reliable data transfer and power delivery in rugged
environments.

Consumer Electronics

USB 4.0 enhances connectivity for devices like smart TVs and
cameras. Silicon IP ensures interoperability and high performance
across various consumer products.

USB 4.0 ARCHITECTURE

External Storage Devices

USB 4.0 supports high-speed external drives for bulk data transfer.
Silicon IP ensures compatibility and performance for SSDs and
portable storage.

Display Interfaces

USB 4.0 enables high-resolution video output via DisplayPort
tunneling. Silicon IP ensures seamless integration with monitors
and projectors.

Virtual Reality (VR) and Augmented Reality (AR) Systems

USB 4.0 supports high-bandwidth requirements for VR/AR. Silicon
IP ensures low latency and reliable data flow for immersive
experiences.

Gaming Consoles and Accessories

USB 4.0 connects consoles to peripherals with high-speed
communication. Silicon IP ensures responsiveness for controllers
and storage devices.

AHB/AXI Slave AXI Master

TMU Control 
Adapter

USB Device Controller

USB4 UP Adapter

Transport Layer

Logical Link ControllerSideband
Controller

Registers

3rd Party IO 3rd Party USB v4 PMA

SBTX SBTX 40/80 bit PIPE 5.1 SERDES I/F

32/64 bit 64/128 bit



XtremeSilica Technologies Private Limited
494, 2nd Floor, CMH Road, Indiranagar,
Bengaluru, Karnataka 560038 India
www.xtremesilica.com
info@xtremesilica.com
+91 79932 79934


