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INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL PRODUCTS. NO LICENSE, 

EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED 

BY THIS DOCUMENT. EXCEPT AS PROVIDED IN INTEL’S TERMS AND CONDITIONS OF SALE FOR SUCH 

PRODUCTS, INTEL ASSUMES NO LIABILITY WHATSOEVER AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED 

WARRANTY, RELATING TO SALE AND/OR USE OF INTEL PRODUCTS INCLUDING LIABILITY OR WARRANTIES 

RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, 

COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT. UNLESS OTHERWISE AGREED IN WRITING BY INTEL, 

THE INTEL PRODUCTS ARE NOT DESIGNED NOR INTENDED FOR ANY APPLICATION IN WHICH THE FAILURE OF 

THE INTEL PRODUCT COULD CREATE A SITUATION WHERE PERSONAL INJURY OR DEATH MAY OCCUR.  

 

Intel may make changes to specifications and product descriptions at any time, without notice. Designers must 

not rely on the absence or characteristics of any features or instructions marked “reserved” or “undefined.” Intel 

reserves these for future definition and shall have no responsibility whatsoever for conflicts or incompatibilities 

arising from future changes to them. The information here is subject to change without notice. Do not finalize a 

design with this information.  

 

The products described in this document may contain design defects or errors known as errata which may cause 

the product to deviate from published specifications. Current characterized errata are available on request.  

 

Intel, the Intel Atom family of processors, Intel® 82801HM I/O Controller Hub [include any Intel trademarks 

which are used in this document and the Intel logo are trademarks or registered trademarks of Intel Corporation 

or its subsidiaries in the United States and other countries.  

 

Enhanced Intel® SpeedStep Technology: See the Processor Spec Finder at http://processorfinder.intel.com or 

contact your Intel representative for more information. Enabling Execute Disable Bit functionality requires a PC 

with a processor with Execute Disable Bit capability and a supporting operating system. Check with your PC 

manufacturer on whether your system delivers Execute Disable Bit functionality. 

 

*Other names and brands may be claimed as the property of others. 

 

Copyright © 2010. Intel Corporation. All rights reserved. 
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1 Introduction 

 
 
The Embedded Intel® Atom™ N450, D410 and D510 Processors are built on 45-
nanometer Hi-K process technology. These low-power IA-32 microarchitecture 
compliant processors are specially designed for a new class of embedded products. 
Included in these processors is an integrated memory controller (IMC), integrated 
graphics processing unit (GPU) and integrated I/O (IIO) (such as DMI) on a single 
silicon die. This single die solution is known as a monolithic processor. The N450 and 

D410 processors are Single Core (SC) processors while the D510 processor is a Dual 
Core (DC) processor. 
 
The processors are designed for a two-chip platform as opposed to the traditional 
three-chip platforms (processor, GMCH, and ICH). The two-chip platform consists of a 
processor and a south bridge which enables higher performance, lower cost, easier 
validation, and improved x-y footprint. The south bridge paired with processors is the 
Intel® 82801HBM I/O Controller Hub (ICH8M). 
 
This addendum addresses pairing the Intel® AtomTM N450, D410 and D510 Processors 
with the ICH8M. This document supplements or overrides the Intel® Atom™ N400 
Series Processors Datasheet – Volume 1, and Intel® AtomTM D400 and D500 Series 
Processors Datasheet – Volume 1. For all information not contained in this document, 
please refer to the latest version of the Intel® AtomTM N400 Series Processors 
Datasheet – Volumes 1 and 2, and the Intel® AtomTM D400 and D500 Series 
Processors Datasheet – Volumes 1 and 2.  

1.1 Reference Documents 

Document Document 
No./Location 

Intel® AtomTM N400 Series Processors Datasheet – Volumes 1 
and 2 

Contact local Intel field 
representative to get the 
latest revision of this 
document. 

Intel® AtomTM D400 and D500 Series Processors Datasheet – 
Volumes 1 and 2 

Intel® AtomTM N450, D410 and D510 Processors with Intel® 

82801HM I/O Controller Hub Platform Design Guide 
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2 Direct Media Interface (DMI) 

 
The Intel® AtomTM N450, D410 and D510 Processors are paired with the ICH8M via 
the DMI interface which supports 4 lanes in each direction with a signaling rate of 20-
Gbit/s (5-Gbit/s per direction) point-to-point. The processor’s DMI interface is 
configured to a x4 link width to support the ICH8M.  
 
The highlighted signals in Table 1 are marked “reserved” in the Intel® Atom™ N400 
Series Processors Datasheet – Volume 1, as the document caters for pairing the 

processor with the Intel® CG82NM10 PCH chipset which requires a x2 configuration on 
the DMI interface. Refer to Table 1 for the pin assignment and use in conjunction with 
the pin assignment table in the Intel® AtomTM N400 Series Processors Datasheet – 
Volume 1. 

Table 1. Additional Pineview-M DMI Signals for x4 Configuration  

Pin Name 
Pin 

Number Type Dir. 

DMI_RXP_0 F3 3GIO_CTC_rx I 

DMI_RXN_0 F2 3GIO_CTC_rx I 

DMI_TXP_0 G2 3GIO_CTC_rx O 

DMI_TXN_0 G1 3GIO_CTC_rx O 

DMI_RXP_1 H4 3GIO_CTC_rx I 

DMI_RXN_1 G3 3GIO_CTC_rx I 

DMI_TXP_1 H3 3GIO_CTC_rx O 

DMI_TXN_1 J2 3GIO_CTC_rx O 

DMI_RXP_2 K2 3GIO_CTC_rx I 

DMI_RXN_2 J1 3GIO_CTC_rx I 

DMI_TXP_2 K3 3GIO_CTC_rx O 

DMI_TXN_2 L2 3GIO_CTC_rx O 

DMI_RXP_3 M4 3GIO_CTC_rx I 

DMI_RXN_3 L3 3GIO_CTC_rx I 

DMI_TXP_3 M2 3GIO_CTC_rx O 

DMI_TXN_3 N2 3GIO_CTC_rx O 

NOTE: The shaded cells represent the pins reserved in the Intel® Atom™ N400 Series 
Processors Datasheet. 

Intel® Atom™ D410 and D510 Processors support the x4 DMI configuration by default.  

Note:  The XDP_RSVD[9] pin on either Intel® AtomTM N450, D410 and D510 need to be 

floating to support the x4 DMI configuration.  
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3 System Memory Support  
This chapter describes the memory supported and validated on the Intel® AtomTM 
N450, D410 and D510 processor for the Embedded Intel® AtomTM N450, D410 and 
D510 Processors with Intel® 82801HM I/O Controller Hub platform.  
 

 One channel of DDR2 memory (consists of 64-bit of data lines): 

o Maximum of two SO-DIMMs with Raw Card-A or Raw Card-C format 

 Memory DDR2 data transfer rates of 667 MT/s 

 I/O Voltage of 1.8 V for DDR2 

 Non-ECC, unbuffered DDR2 SO-DIMMs only 

 512-Mb, 1-Gb and 2-Gb DDR2 DRAM technologies supported 

 Maximum of 2-GB memory capacity supported 

o Maximum 1-GB memory capacity on one SO-DIMM or Memory Down 

 Memory organizations: 

o Two SO-DIMMs 

o One SO-DIMM and One Memory Down 

o One SO-DIMM only 

 Up to 32 simultaneous open pages (assuming 4 Ranks of 8 Bank Devices) 

 Partial Writes to memory using Data Mask signals (DM) 

 On-Die Termination (ODT) 

 Intel® Fast Memory Access (Intel® FMA): 

o Just-in-Time Command Scheduling 

o Command Overlap 

o Out-of-Order Scheduling 

 Support memory thermal management scheme to selectively manage reads 
and/or writes. Memory thermal management can be triggered by either on-die 
thermal sensor, or by preset limits. Management limits are determined by 
weighted sum of various commands that are scheduled on the memory 
interface. 
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