
DDR PHY (OPHY)
OPENEDGES’ Memory Subsystem integrates interconnect (OIC), memory controller (OMC), and PHY (OPHY) IPs to enhance 
system performance and efficiency. OPHY IPs feature a state-of-the-art mixed-signal architecture that addresses DRAM 
integration challenges in high-performance and low-power environments. Using this advanced architecture, timing and 
voltage margins are maximized to address impedance and clock phase drift while minimizing the interruption of traffic. With 
programmable timing at the OPHY boundary, OPHY IPs offer a high level of flexibility combined with a high level of analog 
precision, allowing memory controllers and DRAMs to communicate with low latency read and write operations. 
Designed with subsystem and system-level considerations in mind, the OPHY IPs feature built-in power management 
logic and an advanced PLL design for aggressive power state management and optimal system power usage. The tight 
integration with the OPENEDGES memory subsystem enables ActiveQoS bandwidth and latency control, ensuring maximum 
performance of SoC memory subsystems. Additionally, OPHY IPs are engineered to minimize package substrate layer and 
PCB layer requirements, making them ideal for cost-sensitive applications such as consumer edge devices, digital set-top 
boxes, TVs, SSD controllers, and application processors. 
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Key 
Features

Compliant with PHY Standards
• JEDEC compliant with LPDDR6/5x/5/4x/4
• Compliant with the DFI interface

Flexible Configuration
• LPDDR6: 24-/48-bit data width per channel 
• LPDDR5x/5/4: 16-/32-bit data width per channel 
• Multiple DFICLK: CK: WCK ratios
• Up to 2 ranks with Tx and Rx channel equalization

Maximum Data Rates
• Up to 14400 Mbps for LPDDR6 (planning)
• Up to 10667 Mbps for LPDDR5X  
• Up to 4266 Mbps for LPDDR4X/4

Programmable State Machine (PSM)
• Efficiently supports multiple LPDDR standards while reducing the area

Multiple FSPs and the LP States
• Supports up to 3 frequency set points (FSPs)
• Supports multiple low-power states for system power optimization

Key 
Advantages

Configurability with Flexible Applications
• Allows configurable channel and floorplan connection to different DRAM package types and lane ordering
• Requires minimal package substrate/PCB layer enabling PHY usage in low-cost applications
• Achieved ISO 26262 ASIL-B

Performance
• Hardware-based training with SW flexibility
• Periodic training
• Programmable PHY boundary timing for low read/write latency
• Fast switching between FSPs
• Incremental Training

Capacity
• Enables 2-rank support to maximize capacity with channel equalization and fast timing adjustment circuits

Power
• Power-saving modes with a variety of exit times
• Multiple voltage domains to optimize voltage vs frequency
• Fast low power mode switching suitable for a wide range of SoC applications
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<Figure 1: OPENEDGES DDR OPHY in 2-channel, 4 rank configuration >
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About OPENEDGES Technology, Inc.
OPENEDGES is the world’s leading provider of total memory subsystem IP, offering network on-chip interconnect, DDR memory 
controller, and DDR PHY as a single vendor. Founded in 2017, OPENEDGES has established a reputation for delivering IP with 
exceptional efficiencies in power consumption, area, and DRAM optimization. Our integrated IP solutions are market-proven and 
silicon-proven, featuring advanced architectures and proprietary technologies that enable customers to streamline their design and 
verification processes. 

DDR PHY 
Availability

Process Node (nm) DDR Type

4 LPDDR6/5X
5 LPDDR5X/5/4X/4
6 LPDDR5X/5/4X
8 LPDDR5X/5/4X
12 LPDDR5X/5/4X/4
14 LPDDR4X/4
16 LPDDR5X/5/4X/4
22 LPDDR4

DDR PHY 
Deliverables

Hard & Soft IP
• GDSII, LEF, LVS, timing models, etc.
• Verilog behavior models and encrypted RTL
• Synthesis and STA constraints
• Example test benches

Documentation
• PHY Technical Reference manual
• Implementation, Package, and PCB design guidelines
• Physical Verification reports
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