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Introduction

IDT offers two integrated processors that incorporate a RISC CPU core, memory controller, PCI bridge,
and other generic peripheral modules on a single die. These processors are:
U RC32334, packaged in a 256 pin ball grid array (BGA) package and supporting a maximum system
bus frequency of 75MHz.
D RC32332, packaged in a 208 quad flat pack (QFP) package and supporting a maximum system bus
frequency of 66MHz.

With the exception of bus frequency, the on-chip SDRAM controller logic on the two RC3233x integrated
processors is identical.

This application note provides information on board architecture, signal routing requirements, and
system loading requirements that should be followed when designing an SDRAM-based memory
subsystem capable of operating at the maximum speeds indicated above.

Architectural Design

IDT recommends that for maximum SDRAM speed all SDRAM control and data signals be directly
connected to the RC3233x. All other memory devices should be placed behind buffers. The system clock
should be used to drive all of the memory interfaces in the design through a clock driver with adequate drive
strength for the signal loading present in the system. The output clock (output_clk) was not designed for
driving the SDRAM circuitry. Accordingly, this output clock does not meet the setup and hold criteria
required by external SDRAM devices. Use the system clock instead (cpu_masterclk).

IDT can provide information from the 795334 and 79S332 evaluation boards which are designed to
support the maximum system bus frequencies.

The SDRAM board architecture is depicted in Figure 1.
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Figure 1 SDRAM Board Architecture

Signal Routing

All signals going to the SDRAM, address, data, and control signals should be kept as short as possible.
The trace lengths should also be matched as close as possible.

SDRAM Loading

In order to support maximum speeds, reasonable SDRAM loading constraints must be followed. In
particular, IDT recommends that for 75MHz operation no more than four discrete SDRAM chips be used. It
is acceptable to use a SODIMM or DIMM, provided it does not contain more than four chips.

For 66MHz operation, no more than eight discrete SDRAM chips should be connected. SODIMMs with
up to eight chips may also be used. DIMMs are not recommended, even at this slower speed. However, if
DIMMs are used, they should contain a maximum of 8 chips. For example, if two DIMMSs are used, each
DIMM should contain no more than four chips.

Itis possible to use more than eight SDRAM chips or very large DIMMs. However, if the loading exceeds
the above recommendation, users should buffer all of the control, address, and data lines accordingly.
Because of the extra delay associated with this, higher system speeds are not achievable. To calculate
maximum possible system speeds for specific designs, users should review the RC32334 Data Sheet on
IDT's RC32334 web page* and the data sheets for the buffers and other devices being used.

* http:/www.idt.com/products/pages/Processors-PL100_Sub221 Dev453.html

RC32334 20f2 February 22, 2001



IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

© 2025 Renesas Electronics Corporation. All rights reserved.


https://www.renesas.com/contact-us
https://www.renesas.com

	Introduction
	Architectural Design
	Figure 1 SDRAM Board Architecture

	Signal Routing
	SDRAM Loading
	Application Note AN-260
	SDRAM Architecture, Signals, and Routing
	By Paul Snell



