MEMORY INTERFACE
PRODUCTS

The only complete provider of all memory interface
products for DDR5 servers and client DIMMs
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Renesas Memory Interface Products shown in blue.

Memory Interface Products

As the industry leader for over 20 years and the only full system solution supplier of memory interface products for DDR5
modules, Renesas offers a wide array of JEDEC-compliant registered clock drivers (RCD), client clock driver (CKD), data
buffers (DB), power management ICs (PMIC), temperature sensors, and SPD hubs to meet the tight timing budget requirement
of dual in-line memory modules (DIMM).

With a focus on low power, high performance, and thorough validation through each new generation of memory technology,
Renesas has established its position as the unquestioned market leader in memory interface solutions.

DDR5 Solutions

For DDR5 RDIMM, MCR DIMM, LRDIMM, NVDIMM, UDIMM, SODIMM, gaming DIMM, and memory interface products for
server and client memory down applications.

DDR4 Solutions
For DDR4 RDIMM and LRDIMM.

DDR3 Solutions
For DDR3 RDIMM and ECC UDIMM.

I3C Intelligent Switches and Expanders

For memory and control plane expanders to improve signal integrity and performance on server motherboards.



DDR5 Solutions
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DDR5 memory is projected to double the bandwidth of DDR4, and as with previous generations of DDR memory, Renesas' devices are leading the
market in performance and reliability. Renesas has a complete family of ICs to develop high-performance DDR5 RDIMM, MCR DIMM, LRDIMM,
NVDIMM, UDIMM, SODIMM, gaming DIMM, and memory interface products for server and client memory down applications. Renesas’ portfolio
includes power management ICs (PMICs), SPD hubs, registered clock drivers, temperature sensors, data buffers, and I°C re-driver and expander
products. Renesas' family of DDR5 and I3C expander ICs enables the next generation of server and client DIMM as well as server and client
motherboard solutions to efficiently scale to greater performance, density, and reliability while reducing overall system power.

Renesas also offers an industrial temp DDR5 RCD that supports temperatures as low as -40°C and as high as 105°C for DDR5 industrial
temperature dual inline memory modules (DIMMs) and memory-down applications.

With a deep history of delivering industry-leading memory interface chipsets for all DDR generations, Renesas' devices will provide reliable
performance to meet the most demanding enterprise and data center applications.

Product Lineup

Part Number Function Description Supply Voltage (V)
5DB0148 DDR5 Data Buffer Data Buffer for DDR5 Memory Modules 1.07-1.17
5RCD0148 DDR5 Gen 1.0 Server RCD DDR5 Register Command Address up to 4800MT/s 1.04-1.16
P8900 DDR5 Server PMIC PMIC for DDR5 RDIMMs and LRDIMMs J=30
P8910 DDR5 Server PMIC PMIC for DDR5 RDIMMs, LRDIMMs and NVDIMMs 3-36
P8911 DDR5 Client PMIC PMIC for DDR5 RDIMMs, LRDIMMs and NVDIMMs 4.25-55
RG5C172 DDRS Client Clock Driver EA[;F;?oE\:i%r:)tV\E:r:OCk Driver for UDIMM, SODIMMs, Over Clocking DIMMs and 107 =117
RG5D188 DDR5 MDB MDB for DDR5 MCR DIMM 1.07-1.17
RG5R188 DDR5 MRCD MRCD for DDR5 MCR DIMM 1.07-1.17
RG5R256 DDR5 Gen 2.0 Server RCD DDR5 Register Command Address up to 5600MT/s 1.06—1.16
RG5R364 DDR5 Gen 3.0 Server RCD DDR5 Register Command Address up to 6400MT/s 1.06-1.16
SPD5118 SPD Hub for DDR5 Memory Modules | SPD HUB for DDR5 Memory Modules 3-36

TS5111 Temperature Sensor Temperature Sensor for DDR5 Memory Modules 1.7-198




DDR4 Solutions
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Renesas' DDR4 registered clock driver, data buffer and temp sensor make up the industry’s first complete chipset for DDR4 registered dual inline
memory modules (RDIMMSs) and load reduced dual inline memory modules (LRDIMMSs). With DDR4 data rates climbing to 3.2Gb/s and higher, the
clear advantages afforded by RDIMM and LRDIMM as a speed-scalable memory technology are expected to drive adoption across a broad array of
memory-intensive computing and storage applications.

Renesas also offers an industrial temp DDR4 RCD that supports temperatures as low as -40°C and as high as 105°C for existing DDR4 applications.
Through flexible I/0 control, timing and voltage calibration, and control register programmability, the Renesas DDR4 registered clock drivers and
data buffers enable faster data rates at higher densities on all JEDEC® defined DDR4 LRDIMM and RDIMM topologies. DIMM topology
configuration and DRAM information are stored in Renesas' temperature sensor EEPROM.

With a deep knowledge of memory interface chipsets based on successful chipset introductions for all DDR generations, Renesas’ devices will
provide reliable performance for your application.

Product Lineup

Part Number Function Description Supply Voltage (V) SDRAM Type
4DB0232KD Data Buffer Data Buffer for DDR4 Memory Module | 1.2, 1.14 - 1.26 DDR4 up to 3200
4RCD0124K Register + PLL DDR4 Register Clock Driver (RCD) 1.2 DDR4 up to 2400
4RCD0229K Register + PLL DDR4 Register Clock Driver (RCD) 1.2 DDR4 up to 2667
4RCD0229K Register + PLL DDR4 Register Clock Driver (RCD) 12 DDR4 up to 2667
4RCD0232K Register + PLL DDR4 Register Clock Driver (RCD) 1.2 DDR4 up to 3200




DDR3 memory offers significant advantages in power, bandwidth, capacity, and reliability versus previous generations of memory technology.
Renesas offers both Register/PLL and temperature sensor products for the DDR3 memory module market.
Fully compliant with all JEDEC specifications, the Renesas DDR3 Register/PLL is an essential building block for advanced memory subsystems in

applications such as servers, workstations, and communications equipment.
DDR3 RDIMMs and ECC UDIMMs all require the use of a temperature sensor with an integrated SPD. Renesas offers digital temperature sensors

with accuracy up to +£0.5°C typical, that is designed for memory modules demanding the highest level of temperature readout.

Product Lineup

Part Number Function Description Supply Voltage (V) Temp. Range

SSTE32882KB1 Register + PLL (Low Power) | Low Power DDR5 Register + PLL 1.25,1.35, 1.5 0 to 70°C
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I3C Intelligent Switches and Expanders
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Renesas has a family of control plane (I°C) switches and expanders to significantly improve signal integrity and performance in a wide variety of
applications, including CPU/BMC/DIMM management for servers and data centers.

Renesas control plane (I°C) switches and expanders enable intelligent management of CPU, BMC, DIMM, and other peripherals with significant
performance and power benefits over other serial communication interfaces with easy-to-use bidirectional signaling capabilities in a small
footprint.

Product Lineup

Part Number Function Description Supply Voltage (V) Temp. Range | Package Type = Lead Count
RG3M47B12 | I3C 2:4 Intelligent Switch | I3C 2:4 Intelligent Switch User-configured 3.3 -40 to 85°C VFQFPN 28
RG3M48B12 | I3C 2:4 Intelligent Switch | I°C 2:4 Intelligent Switch Pre-configured 3.3 -40 to 85°C VFQFPN 28
RG3M87B12 | I°C 2:8 Intelligent Switch | I°C 2:8 Intelligent Switch User-configured 43 -40 to 85°C VFQFPN 28
RG3M88B12 | I3C 2:8 Intelligent Switch | I3C 2:8 Intelligent Switch Pre-configured 3.3 -40 to 85°C VFQFPN 28
IML3112 I3C 1:2 Bus Multiplexer | 1:2 I3C Expander 1.8 -40t0 125°C | DFN 8
IMX3102 I3C 2:1 Bus Multiplexer | 2:1 I°C Expander 1.8 -40t0 125°C | DFN 8
IMX3112 I3C 1:2 Bus Multiplexer | 1:2 I3C Expander 1.8 -40t0 125°C | DFN 8
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the
design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described
in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. Nollicense, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export, manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.

5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse

engineering
6. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the product's quality grade, as indicated below.
"Standard" Computers; office equi testand audio and visual equipment; home electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.

"High Quality": Transportation equipment (automabiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including
but not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING RENESAS
ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE, HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND ALL RESPONSIBILITY OR LIABILITY
ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH RESPECT TO THIS DOCUMENT AND ANY RELATED OR
ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, "General Notes for Handling and Using Semiconductor Devices" in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified
by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products
outside of such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high
reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility
of bodily injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to red fire control and
treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and ical, you are for eval the safety of the final products or systems manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use

of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your

noncompliance with applicable laws and regulations.

Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations

and by the of any countries asserting jurisdiction over the parties or transactions.

12. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

4. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) ~ “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)
SALES OFFICES

Refer to "http://www.renesas.com/" for the latest and detailed information.
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