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SILICON IP
MEMORY CONTROLLER: LPDDR5 CONTROLLER

Manages the interface between the processor and LPDDR5 memory, optimizing data transfer
speed, power efficiency, and memory access latency.

For sales, please contact info@xtremesilica.com
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OVERVIEW

The LPDDR5 (Low Power DDR5) controller is designed for energy-efficient
memory performance in mobile and embedded devices, such as
smartphones, tablets, and laptops. It offers a significant improvement over
its predecessors by providing higher data transfer rates and reduced power
consumption. With data rates starting from 5500 MT/s and extending
beyond 6400 MT/s, LPDDR5 enables faster data access and smoother
multitasking while maintaining lower power draw. Key features include
enhanced power-saving modes, improved burst length for better data
efficiency, and support for multiple memory banks to reduce latency. This
makes LPDDR5 ideal for applications that require both high performance
and long battery life, supporting advanced functionalities like high-resolution
displays, Al processing, and real-time data handling.

KEY FEATURES

Increased Data Transfer Rates

« Higher Bandwidth: LPDDR5 offers data rates starting from around 5500
MT/s (megatransfers per second) and going up to 6400 MT/s or more.
This higher bandwidth supports faster data access and improved
performance for demanding applications.

Power Efficiency

. Lower Operating Voltage: LPDDR5 operates at a lower voltage of 1.05V,
compared to LPDDR4X’s 1.1V. This reduced voltage helps lower overall
power consumption, which is crucial for extending battery life in mobile
devices.

. Enhanced Power Modes: The controller supports advanced power-
saving features, including deep power-down modes and low-power idle
states, to optimize energy use during periods of inactivity.

Improved Burst Length

« BL16 (Burst Length 16): LPDDR5 increases the burst length to 16,
allowing more data to be transferred in each memory cycle. This
improvement enhances data throughput and reduces latency compared
to LPDDR4’s burst length of 8.

Dual-Channel Architecture

« Multiple Channels: LPDDR5 memory can be organized into multiple
channels, which helps increase the effective bandwidth and reduce
latency by allowing simultaneous access to different memory areas.

Fine-Grained Refresh

« Selective Refresh: LPDDR5 introduces fine-grained refresh mechanisms
that enable more efficient memory refresh operations, targeting specific
memory banks rather than refreshing the entire memory array. This
reduces the refresh overhead and improves overall performance.
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0On-Die ECC (Error-Correcting Code)

. Data Integrity: LPDDR5 incorporates on-die ECC to correct single-bit
errors and detect multi-bit errors, ensuring higher reliability and data
integrity within the memory chip itself.

Improved Prefetching and Command Encoding

. Efficient Data Access: LPDDR5 supports enhanced prefetching
techniques, which allow the memory controller to fetch data more
efficiently, reducing latency and improving overall system
responsiveness.

« Command and Address Encoding: Improved encoding methods help
maintain signal integrity and reliability in data transmission, which is
crucial for high-speed operations.

Higher Capacity Support

« Increased Density: LPDDR5 supports higher density memory
modules, allowing devices to integrate more memory without
increasing physical size. This is beneficial for applications requiring
large amounts of memory, such as high-resolution video processing
and multitasking,.

Enhanced Thermal Management

« Thermal Control: LPDDR5 includes features to manage heat
generation more effectively, which helps maintain performance
stability and longevity in compact, high-performance mobile devices.

Advanced Training and Calibration

« Signal Integrity: The controller performs advanced training and
calibration processes to ensure optimal signal integrity and
performance at high data rates, adapting to variations in
manufacturing and operational conditions.
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LPDDR5 Controller Applications

Smartphones
. LPDDR5 controllers provide high data rates for gaming and video
editing, enhancing performance and app loading while extending
battery life through reduced power consumption.
Tablets
. Tablets utilize LPDDR5's high bandwidth and low power
consumption for efficient multitasking and high-resolution media
playback, enhancing gaming and media streaming.
Laptops
. LPDDR5 in laptops provides high-speed data access for graphic
design and video editing while enhancing performance, power
efficiency, and battery life for portability.
Wearable Devices
. LPDDR5's low power consumption extends battery life in

smartwatches and fitness trackers, while its high-speed access
improves AR glasses' performance.

LPDDR5 CONTROLLER ARCHITECTURE

O tremesilica

Embedded Systems

. LPDDR5 controllers enhance real-time data processing in industrial
applications and provide efficient performance for medical devices.

High-Resolution Cameras

. LPDDR5 supports high-speed data transfer, which is essential for
handling high-resolution images and videos in digital cameras and
camcorders, enabling faster processing and storage.

Consumer Electronics

- Memory controllers enhance image quality in TVs and monitors, while
LPDDR5 enables efficient processing in low-power home automation
devices like smart hubs.

Automotive Systems

« LPDDR5 enables high-resolution displays and real-time data
processing in infotainment systems while supporting the performance
needs of ADAS for image processing and sensor data handling with
energy efficiency.
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