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Disclaimers

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 fithess for a particular
purpose, merchantability, or infringement of any patent, copyright or other intellectual property
right. Intel products are not intended for use in medical, life saving, or life sustaining applications.
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 Intel® Server Board S3420GP 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 Corporation server boards contain a number of high-density VLSI and power delivery
components that need adequate airflow to cool. Intel's own chassis are designed and tested to
meet the intended thermal requirements of these components when the fully integrated system
is used together. It is the responsibility of the system integrator that chooses not to use Intel
developed server building blocks to consult vendor datasheets and operating parameters to
determine the amount of airflow required for their specific application and environmental
conditions. Intel Corporation cannot be held responsible if components fail or the server board
does not operate correctly when used outside any of their published operating or non-operating
limits.

Intel, Pentium, Itanium, and Xeon are trademarks or registered trademarks of Intel Corporation.
*Other brands and names may be claimed as the property of others.

Copyright © 2011 Intel Corporation
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Intel® Server Board S3420GP TPS Introduction

1. Introduction

This Technical Product Specification (TPS) provides board specific information detailing the
features, functionality, and high-level architecture of the Intel® Server Board S3420GP.

In addition, you can obtain design-level information for specific subsystems by ordering the
External Product Specifications (EPS) or External Design Specifications (EDS) for a given
subsystem. EPS and EDS documents are not publicly available and must be ordered through
your local Intel representative.

1.1  Chapter Outline

This document is divided into the following chapters:

= Chapter 1 — Introduction

= Chapter 2 — Server Board Overview

= Chapter 3 — Functional Architecture

= Chapter 4 — Platform Management

= Chapter 5 — BIOS User Interface

= Chapter 6 — Connector/Header Locations and Pin-outs
= Chapter 7 — Jumpers Blocks

= Chapter 8 — Intel® Light-Guided Diagnostics

= Chapter 9 — Design and Environmental Specifications
= Chapter 10 — Regulatory and Certification Information
= Chapter 11 — Regulatory and Certification Information
= Appendix A — Integration and Usage Tips

= Appendix B — Integrated BMC Sensor Tables

= Appendix C — POST Code Diagnostic LED Decoder

= Appendix D — POST Code Errors

» Appendix E — Supported Intel® Server Chassis

= Glossary

= Reference Documents

1.2 Server Board Use Disclaimer

Intel Corporation server boards contain a number of high-density VLSI and power delivery
components that need adequate airflow to cool. Intel ensures through its own chassis
development and testing that when Intel server building blocks are used together, the fully
integrated system meets the intended thermal requirements of these components. It is the
responsibility of the system integrator who chooses not to use Intel developed server building
blocks to consult vendor datasheets and operating parameters to determine the amount of
airflow required for their specific application and environmental conditions. Intel Corporation
cannot be held responsible if components fail or the server board does not operate correctly
when used outside any of their published operating or non-operating limits.
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2. QOverview

The Intel® Server Board S3420GP is a monolithic printed circuit board (PCB) with features
designed to support entry-level severs. It has three board SKUs: S3420GPLX, S3420GPLC,
and S3420GPV.

2.1 Intel’ Server Board S3420GP Feature Set

Table 1. Intel® Server Board S3420GP Feature Set

Feature Description

Processor Support for one Xeon® Processor 3400 Series or Intel® Core™ Processor i3-500
Series or Intel® Pentium® Processor G6950 in FC-LGA 1156 socket package.

= 2.5 GT/s point-to-point DMI interface to PCH
= LGA 1156 pin socket

Memory Two memory channels with support for 1066/1333 MHz ECC Unbuffered (UDIMM) or
ECC Registered (RDIMM) (Intel® Xeon® Processor 3400 Series only) DDR3.

Intel® Server Board S3420GPLX and S3420GPLC
= Upto 2 UDIMMs or 3 RDIMM (Intel® Xeon® Processor 3400 Series only)
per channel
= 32 GB max with x8 ECC RDIMM (2 Gb DRAM) and 16 GB max with x8
ECC UDIMM (2 Gb DRAM)
Intel® Server Board S3420GPV
= Upto 2 UDIMMs or 2 RDIMM (Intel® Xeon® Processor 3400 Series only)
per channel

» 16 GB max with x8 ECC UDIMM (2 Gb DRAM) and 16 GB max with x8
ECC RDIMM (2 Gb DRAM)

Chipset Intel® Server board S3420GPLX
=  Support for Intel® 3420 Chipset Platform Controller Hub (PCH)
=  ServerEngines* LLC Pilot Il BMC controller (Integrated BMC)
=  PCI Express* switch
Intel® Server board S3420GPLC
=  Support for Intel® 3420 Chipset Platform Controller Hub (PCH)
=  ServerEngines* LLC Pilot Il BMC controller (Integrated BMC)
Intel® Server board S3420GPV
= Support for Intel® 3420 Chipset Platform Controller Hub (PCH)

1/0 External connections:

= DB-15 video connectors

=  DB-9 serial Port A connector

=  Four ports on two USB/LAN combo connectors at rear of board.
Internal connections:

=  Two USB 2x5 pin headers, each supporting two USB 2.0 ports (Only one
header for Intel® Server board S3420GPV)

=  One 2x5 Serial Port B header (Intel® Server board S3420GPLX and
S3420GPLC)

= Six SATA Il connectors

= One connector supports for optional Intel® Remote Management Module 3
(Intel® Server board $3420GPLX)
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Feature Description
Add-in PCI Card, PCI Intel® Server Board S3420GPLX
Express* Card = Slot1: One 3.3V/5V PCI 32 bit/33 MHz connector.

= Slot2: One PCIl Express* Gen1 x4 (x1 throughput) connector.
= Slot3: One PCIl Express* Gen1 x8 (x4 throughput) connector.
=  Slot4: One PCI Express* Gen2 x8 (x4 throughput) connector.
=  Slot5: One PCI Express* Gen2 x8 (x8 throughput) connector.
=  Slot6: One PCI Express* Gen2 x16 (x8 throughput) connector.
Intel® Server Board S3420GPLC/ S3420GPV

= Slot1: One 3.3V/5V PCI 32 bit/33 MHz connector.

=  Slot3: One PCI Express* Gen1 x8 (x4 throughput) connector.
= Slot5: One PCIl Express* Gen2 x8 (x8 throughput) connector.
=  Slot6: One PCI Express* Gen2 x16 (x8 throughput) connector.

System Fan Support Five 4-pin fan headers supporting four system fans and one processor.

Video Intel® Server Board S3420GPLX/ S3420GPLC
=  Onboard ServerEngines* LLC Pilot Il BMC Controller
= Integrated 2D Video Controller with 8MB Video Memory
= 64-MB DDR2 667 MHz Memory
Intel® Server Board S3420GPV
= Silicon Motion SM712GX04LF02-BA

Onboard Hard Drive Support for six Serial ATA |l hard drives through six onboard SATA Il connectors with
SWRAID 0, 1, 5, and 10.

Intel® Server Board S3420GPLX:

=  Up to four SAS hard drives through option Intel® SAS Entry RAID Module
card

RAID Support Intel® Server Board S3420GPLX /S3420GPLC/S3420GPV

= Intel® Rapid Storage RAID through onboard SATA connectors provides
SATARAID 0, 1, 5 and 10.

*  Intel® Embedded Server RAID Technology Il through onboard SATA
connectors provides SATA RAID 0, 1, and 10.

Intel® Server Board S3420GPLX

*  Intel® Embedded Server RAID Technology |l through optional Intel® SAS
Entry RAID Module AXX4SASMOD provides SAS RAID 0, 1, and 10 with
optional RAID 5 support provided by the Intel® RAID Activation Key
AXXRAKSW5

= IT/IR RAID through optional Intel® SAS Entry RAID Module AXX4SASMOD
provides entry level hardware RAID 0, 1, 10, and native SAS pass through
mode

= Four ports full featured SAS/SATA hardware RAID through optional Intel®

Integrated RAID Module SROMBSASMR (AXXROMBSASMR) provides
RAID 0, 1, 5, 6 and striping capability for spans 10, 50, 60.

LAN = One Gigabit Ethernet device 82574L connect to PCI-E x1 interfaces on the
PCH.
=  One Gigabit Ethernet PHY 82578DM connected to PCH through PCI-E x1
interface.
Revision 2.4 3
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Feature Description

Server Management Intel® Server Board S3420GPLX/S3420GPLC:
Onboard LLC Pilot Il Controller (iBMC)

= Integrated Baseboard Management Controller (Integrated BMC), IPMI 2.0
compliant

= Integrated 2D video controller on PCI-E x1
Intel® Server Board S3420GPLX
*  Intel® Remote Management Module IIl (RMM3)
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2.2 Server Board Layout

Figure 1. Intel® Server Board $S3420GPLX Picture
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2.2.1 Server Board Connector and Component Layout

The following figure shows the board layout of the server board. Each connector and major
component is identified by a number or letter, and Table 2 provides the description.
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Figure 2. Intel® Server Board S3420GP Layout
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Table 2. Major Board Components

Description Description
A Slot 1, 32 Mbit/33 MHz PCI Q System FAN2 and System FAN 3
B Slot 2, PCI Express* Gen1 x1 (x4 connector) R CPU connector
(Intel Server Board S3420GPLX only)
C | Intel RMM3 Connector(Intel Server Board S CPU Fan connector
S3420GPLX only)
D Slot 3, PCI Express* Gen1 x4 (PCI Express* T USB SSD connector (Intel® Server Board
Gen2 compliant) S3420GPLX and S3420GPLC)
E Slot 4, PCI Express* Gen2 x4 (x8 connector) U 50-pin PCI Express* connector (Intel® Server Board
(x8 connector)( Intel® Server Board S3420GPLX S3420GPLX only)
only)

F Slot 5. PCI Express* Gen2 x8 (x8 connector) \% System FAN 1 (Intel® Server Board S3420GPLX
and S3420GPLC)

G | Slot 6, PCl Express* Gen2 x8 (x16 connector) w IPMB(InteI® Server Board S3420GPLX and

S3420GPLC)
H | CMOS battery X SATA_SGPIO
| Ethernet and Dual USB COMBO Y HSBP (Intel® Server Board S3420GPLX and
S3420GPLC)
J Ethernet and Dual USB COMBO z USB Floppy (Intel® Server Board S3420GPLX and
S3420GPLC)
K System FAN 4 AA | Six SATA ports
Video port BB | Internal USB Connector ( One for Internal USB
header on Intel® Server Board S3420GPV)
M | External Serial port CC | Front Panel Connector
N Main Power Connector DD | Internal Serial Port (Intel® Server Board S3420GPLX
and S3420GPLC)
O | CPU Power connector
P DIMM slots (4 slots on Intel® Server Board
S3420GPV)
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Overview
2.2.2 Intel’ Server Board S3420GP Mechanical Drawings

SEAIAL—,
\

vinE—

ETHEEMETISSEL USH DOME! }
\ \

Jurper Headsr \ \

P FlacEs A

; ' CTT T Sl

e o o

-3 e

FERIAL FORT=—, H

=1 )
] G ) ™ ze miu poat conccTon

E@\—e ¥IW PONER CONRECTOR

L]
[T

A

L @

IRTERHAL 158

| NTESRAL LR

SATL CoWRECTOR,
§ PLACES
o]

SOP10 COMMECTER ¢ |
ISTERNAL ute—. TR C ﬁ ﬁ
" 4 !
=/ © == HEREHE:

FAM HEADES,—
& PLAZES
-/.

|
DOES 3 WM CONNECTOR § PLACES—

545 MZOULE COWSECTER—'
|NTEASAL USHIFOR JEFHPR CARDI—

Figure 3. Intel® Server Board S3420GP — Key Connector and LED Indicator IDENTIFICATION

Revision 24

Intel order number E65697-010



Intel® Server Board S3420GP TPS

0, M0
[8.99]

5 18
[145.341
E 32

[SEERD!

INERT p——
SwtERCWAD WOUNTIwG HOLE,
§ PLACES

4T85
[zl 541

5.221
[132.521

E.1M
L1154 941

A @o. 123200
HOoLE FoE as0-0M CaBD SETERTIoW

1.38%
Cler 58l
1,138

[1#6. 341

1,431 =

[281.43]

B850
[7#7,.33] dan
5,047

[Z28.548]

Figure 4. Intel® Server Board $3420GP — Hole and Component Positions

5,957
P ] Tt | Tial. 32
1 iy
EREE N
' 1 |~ | £l SOCIET/ |
o |
T e || ’/|f !
L I
M |
| Iy 1623
I ! T = : 193 €3]
i | i |
| .
e e e
4,200
‘ | | £333 £81
e g aF 3z =
2= 2= L7 o
£C 2 ma o B
Zs B = =2 e
= = =5

Overview
= = =
N7 =l =
aE | ng =z
s ok =8
mmaamA= =
@, 900
| 122,861
1
| @0, MAL3. 761
- i CPU VE HEATSINK MOUNTING HOLE 2 PLACES
e 3,153
1 [an_ el
——B0. 158704031
1 CPU HEATE IWE MOUNTING MOLE 4 PLACES
- |
- —er”

8]
LW MOUNTING HOLE 3 FLACES

Revision 24

Intel order number E65697-010



Overview Intel® Server Board S3420GP TPS

[73.68]
[45. 00]

1.al1

826 ——
5,231
080
[4.001
3061
[l.331
1. 32%
[3.121
|. 339
[35.28]
I H
! i
i i
i i
1 i
3 B
i i
i i
i i
i i
1 ]
i E
Laf 501
Figure 5. Intel® Server Board S3420GP - Major Connector Pin Location (1 of 2)
10 Revision 24

Intel order number E65697-010



Intel® Server Board S3420GP TPS Overview

a - - =]

- -u'\ [ = m
= - w = o
— - = - oo = . =
= . o D w— m—
e i = S —ra
—= - e e —= =

0. f=ld
L8401 %200
b g —" [%.081
(18
o 843
[21.481
1. 3l
[33.874]

2102
["5 431
a7
[5" T

Fa
[54.410]

2.8
[E7. 5441

310
[35.31]

3. g
[¥3. 1341

4 B —_—
[ITE. &40 s

[|§;E!!] i
EIHIE-:‘.\]]_\_\_
ATFRELH

;I%Eem

[I!-I ill]]

List, 8401 \
1734 :
g5 __—h
[185. 3401

B 758 _/__«'/— ;

[?[5 131 L

ih :'m_/

B 4]0

[213 4141

§.008 -

[|]q 51
[i3a. 341

5.800
[147. 3201
5. 823
[147, 98]

— & 31
[213.85]

5.000
[228. 60]

§.48

[z,

Figure 6. Intel® Server Board $S3420GP —Major Connector Pin Location (2 of 2)

Revision 24 11
Intel order number E65697-010



Overview

COmPORERT HEIGHT SESTRICION :.iua'm—\

060"

COMPOMENT HEIGHT RESTRICION 0 252%aa0 & PLACEE——

—
COMPOMENT HEIGHT RESTRICICH o DB'I.“—-\\“ r—"‘-\-

")

0 L2 Gduu]
MAX COMPOSEST HEIGHT

0130703 10MM|
AT COMPIRENT NEIEHT\

@0, DSET[| ATWM] 4 FLACES PLATED MiEL,
Foi ascHoRs SOL)EiIIG

COWPCRENT HEIGHT RESTRICION &, 300 "WAK-
0. 058°11 smau\
AT COMPOMENT umm\

PEH HEKTSINK ELIF -\ih\ -
1 S
WAX CORPRENT RN R 4
iy

E RO0TL]5. 24w
MAN COMPORENT NEIEMT%
BEATSINE auCHOA SOLDER |G SAEA—-

W0 COMPOMENT ALLOWED, P FLSCES o

10, PEE"1E, QOMMN]— fmms
WG COMPONERT IOWE FOR I.D OW CARD SETERT 10K T—] I
T
20" [ GeM

Eal |
uAx COMPOAENT HEIGHT
FOE 5A5 MOGULE FEY

COMPOSENT HEIGHT BESTAICION § BO'Mad————

Intel® Server Board S3420GP TPS

—. [l
WA ’-’.’IIrDiEIT M[ IGHT, 5 PLACES
FOR Fiw NEADER

CCHPCHENT HEIGHT RESTRIC 108 G 043" Max

% @0, 1B L3 SanM]

CFU W& HEATSINE WOCRTING HOLE

0_ESE 16, 5 uM]
R PIU-THES-HOLE COMPONENT Z0HE.§ FLACES

@0, 4007[| 7, | 5HM]
GACUND PADS.§ PLACES

< — L3006 Elew)
’(_"m TONPORENT HEIGHT,

FEITLE, CHMMI
_.-"')_gi-i COMPOAENT HEIGHT.

50962 Ghe]
L= Wkt COMFOMENT HEIGHT
01547 [4. 03uM]
""d_‘l;'llaHEITSIHI WOURTIHG HOLE
1 g0 21N e
CFZ |LM MOUKT|8G HOLE
S51°L1 . Addmu]
— MAT COMPONENT HE|GHT
0. 370" [§_35duM]
(= Wil COMPONENT HEIGHT
=3 047" L1 2001
F= MAR COMPONENT HEIGHT

. 100" [0 O
g CEIPJHEIT HEIGHT

L3t e

MAL COWFOMENT HEIGHT

2365 hM
WEE COMPOHENMT HEIGHT

2, 34uM]

0. 168" [
WAL COMFOREAT HEIGHT
FoR

S83 WGDULE

LDO0"LE, A0MH]
MAE \\'.'ll UIEIT HEIGHT

Figure 7. Intel® Server Board S3420GP - Primary Side Keepout Zone

12

Intel order number E65697-010

Revision 24

OWPOSENT HEIGHT SESTRICION &

F0"wax, 2 L,



Intel® Server Board S3420GP TPS

0 GED°[] 3|HH] WAL
COMFOSENT HEIGHT

@o. 51—,
13, 00MH]

CHHEA PAD LOCATICH,
W0 COMPOHEWT #A2 RO PIW THROUOH POWE.E FLECES

Overview

COMPCHEWT TOSE, 4 PLATED
FoR sC0 OM CARD

THES HCAAD WOUNTING HOLE EEEFOUT AREA,
WD COMFONENT TOME. § PLACES

®WOTHER B0&kD mOUHT WG HOLE SESTRICTED 23Es,

HOTHER SOW3% WOUNT |5 IOLE KEEFOUT A3EA,

TR e T o T B 7
:; ,;E::l, e 5‘.’:’:' J!._:Sﬁ;if ?‘,l::y PN T T fz-’_}\ixi
% dpinde e s g s e e e i 0. 400%[ |2, |GMM] GROUND PADS, UPLACES
o /_,'iw._-u_ Rt o i L ] P 5
i Wit w SR
e g A
fxz g
EREY
et 0 COMPONEST 2OME.? FLACES
. - . . - et FoR CFU 5 HEATSIHE
P
@ %l
L
52
L EAr A
vey 2. 000" 5%, aauM|
;‘
L o &
A P P oy LIMITED CIMFORERT HEIGHT
Flope e e aite T F.058% wAT. 8 PLACES
v raIJJ’f,IFJIr.’,, )
¢ &
] _," £ , Fora =
AT W = >, ¢ LR ~ =9
fEiaam o3 s B XSS
2508 S sEideay ?;{y'f,’ S Rt e
2 Rty Loy e Fad ol
s SRR e ) EFF
X Pt | 5 §,z i3 L rATa
o - ZRE RYER L Ry
T S A s A
L q‘-"*"-’.-""t L “erad
Lag Fod s L 'MM
T A
2 L ¢ o 4
JiS R re A | BEERL25. 40uH]
s NG COMPONENT ZOHE, & FLACES
TN
e L D
o Sl Dt k54
TP L
sdatopa
SR
Foaglority
i ST - N

\“-‘\-\-‘N—CFM HEATS |KE BACKFLATE MOUNT|WG R3EA,

WO COMFOSERT IOME

Figure 8. Intel® Server Board S3420GP — Secondary Side Keepout Zone

Revision 24

Intel order number E65697-010

13



Overview Intel® Server Board S3420GP TPS

2.2.3 Server Board Rear I/0 Layout
The following figure shows the layout of the rear /0O components for the server board.
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A | Serial Port A C | NIC Port 1 (1 Gb) and Dual USB Port
Connector

B | Video D | NIC port 2 (1 Gb) and Dual USB Port
Connector

Figure 9. Intel® Server Board $S3420GP Rear /0 Layout
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3. Functional Architecture

The architecture and design of the Intel® Server Board S3420GP is based on the Intel® 3420
Chipset. The chipset is designed for systems based on the Intel® Xeon® Processor 3400 Series
or Intel® Core™ i3-500 Desktop Processor Series or Intel® Pentium® Processor Processor
G6950in the FC-LGA 1156 socket package. The chipset contains two main components:

= Intel® 3420 Chipset
= PCI Express* switch (Intel® Server Board S3420GPLX only).

This chapter provides a high-level description of the functionality associated with each chipset
component and the architectural blocks that make up the server board.
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Figure 10. Intel® Server Board $3420GP Functional Block Diagram For S3420GPLX
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Figure 12. Intel® Server Board $3420GP Functional Block Diagram From S3420GPV

3.1 Processor Sub-System
The Intel® Server Board S3420GP supports the following processor:

= Intel® Xeon® Processor 3400 series
= Intel® Core™ Processor i3-500 Desktop series
= Intel® Pentium® Processor G6950

The Intel® Xeon® 3400 Processor Series are made up of multi-core processors based on the 45
nm processor technology. The Intel® Core™ Processor i3-500 Series and Intel® Pentium®
Processor G6950are made up of dual core processor based on the 32 nm processor technology.

3.1.1 Intel® Xeon® Processor 3400 Series

The Intel® Xeon® Processor 3400 Series highly integrated solution variant is composed of four
Nehalem-based processor cores.

= FC-LGA 1156 socket package with 2.5 GT/s.

= Up to 95 W Thermal Design Power (TDP); processors with higher TDP are not
supported.

The server board does not support previous generations of the Intel® Xeon® processors.

3.1.2 Intel® Core™ Processor i3-500 Series and Intel’ Pentium® Processor G6950

The Intel® Duo Core™ Processor i3-500 Series and Intel® Pentium® Processor G6950 highly
integrated solution variant is composed of two processor cores.

= FC-LGA 1156 socket package with 2.5 GT/s.

=  Up to 95 W Thermal Design Power (TDP); processors with higher TDP are not
supported.

Please get the detail supported processor list from Intel website.

313 Intel’ Turbo Boost Technology

Intel® Turbo Boost Technology is featured on certain processors in the Intel® Xeon® Processor
3400 Series. Intel® Turbo Boost Technology opportunistically and automatically allows the
processor to run faster than the marked frequency if the processor is operating below power,
temperature, and current limits. This results in increased performance for both multi-threaded
and single-threaded workloads.

Intel® Turbo Boost Technology operation:

= Turbo Boost operates under Operating System control — It is only entered when the
operating system requests the highest (P0) performance state.

= Turbo Boost operation can be enabled or disabled by BIOS.
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= Turbo Boost converts any available power and thermal headroom into higher frequency
on active cores. At nominal marked processor frequency, many applications consume
less than the rated processor power draw.

= Turbo Boost availability is independent of the number of active cores.

= Maximum Turbo Boost frequency depends on the number of active cores and varies by
processor configuration.

= The amount of time the system spends in Turbo Boost operation depends on workload,
operating environment, and platform design.

If the processor supports the Intel® Turbo Boost Technology feature, the BIOS Setup provides
an option to enable or disable this feature. The default state is enabled.

314 Simultaneous Multithreading (SMT)

Most Intel® Xeon® processors support Simultaneous Multithreading (SMT). The BIOS detects
processors that support this feature and enables the feature during POST.

If the processor supports this feature, the BIOS Setup provides an option to enable or disable
this feature. The default is enabled.

3.15 Enhanced Intel SpeedStep® Technology

Most processors support the Enhanced Intel SpeedStep® technology. This technology changes
the processor operating ratio and voltage similar to the Thermal Monitor 1 (TM1) feature. The
BIOS implements this technology in conjunction with the TM1 feature. The BIOS enables a
combination of TM1 and TM2 according to the processor BIOS writer's guide.

3.2 Memory Subsystem

The Intel® Xeon® Processor 3400 Series has an Integrated Memory Controller (IMC) in its
package. Each Intel® Xeon® Processor 3400 Series produces up to two DDR3 channels of
memory. Each DDR3 channel in the IMC supports up to three DDR3 RDIMM slots or up to two
UDIMM slots. The DDR3 RDIMM frequency can be 800/1066/1333 MHz. DDR3 UDIMM
frequency can be 1066/1333 MHz. All RDIMMs and UDIMMs include ECC (Error Correction
Code) operation. Various speeds and memory technologies are supported.

Note: Intel® Xeon® Processor L3406 only supports DDR3 Unbuffered DIMM (UDIMM).

The Intel® Core™ Processor i3-500 Series and Intel® Pentium® Processor G6950 have an
Integrated Memory Controller (IMC) supports DDR3 protocols with two independent, 64-bit wide
channels each accessing one or two DIMMs. Only DDR3 UDIMM can be supported with the
Intel® Core® i3-500 Desktop Processor Series and Intel® Pentium® Processor G6950.

RAS (Reliability, Availability, and Serviceability) is not supported on the Intel® Server Board
S3420GP.

3.2.1 Memory Sizing and Configuration

The Intel® Server Board S3420GP supports various memory module sizes and configurations.
These combinations of sizes and configurations are valid only for DDR3 DIMMs approved by
Intel Corporation.
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S3420GP supports:

e DIMM sizes of 1 GB, 2 GB, 4 GB, and 8 GB.

e DIMMs composed of DRAM using 2 Gb technology.

o DRAMSs organized as single rank, dual rank, or quad rank DIMMS.

e DIMM speeds of 800, 1066, or 1333 MT/s.

e Registered or Unregistered (unbuffered) DIMMs (RDIMMs or UDIMMs).

Note: UDIMMSs should be ECC, and may or may not have thermal sensors; RDIMMs must have
ECC and must have thermal sensors.

S3420GP has the following limitations:

= 256 Mb technology, x4 DRAM on UDIMM, and quad rank UDIMM are NOT supported
= x16 DRAM on UDIMM is not supported on combo routing

= Memory suppliers not productizing native 800 ECC UDIMMs

= Intel® Xeon® 3400 Series support all timings defined by JEDEC.

= 256 Mb/512 Mb technology, x4 and x16 DRAMs on RDIMM are NOT supported

= All channels in a system will run at the fastest common frequency

= No mixing of registered and unbuffered DIMMs

= No mixing of different ranks or speeds on UDIMM or RDIMM.

3.2.2 Post Error Codes

The range {OxEOQ - OxEF} of POST codes is used for memory errors in early POST. In late POST,
this range is used for reporting other system errors.

= 0xE8 - No Usable Memory Error: If no memory is available, the system emits POST
Diagnostic LED code OxE8 and halts the system.

= O0xES8 - Configuration Error: If a DDR3 DIMM has no SPD information, the BIOS treats
the DIMM slot as if no DDR3 DIMM is present on it. Therefore, if this is the only DDR3
DIMM installed in the system, the BIOS halts with POST Diagnostic LED code OxE8 (no
usable memory) and halts the system.

= OxEB - Memory Test Error: If a DDR3 DIMM or a set of DDR3 DIMMs on the same
memory channel (row) fails HW Memory BIST but usable memory remains available, the
BIOS emits a beep code and displays POST Diagnostic LED code OxEB momentarily
during the beeping and then continues POST. If all of the memory fails HW Memory
BIST, the system acts as if no memory is available, beeping and halting with the POST
Diagnostic LED code 0xE8 (No Usable Memory) displayed.

= OxEA - Channel Training Error: If the memory initialization process is unable to
properly perform the DQ/DQS training on a memory channel, the BIOS emits a beep
code and displays POST Diagnostic LED code OXEA momentarily during the beeping. If
there is usable memory in the system on other channels, POST memory initialization
continues. Otherwise, the system halts with POST Diagnostic LED code OxEA staying
displayed.

= O0xED - Population Error: If the installed memory contains a mix of RDIMMs and
UDIMMs, the system halts with POST Diagnostic LED code OxED.
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= O0xEE - Mismatch Error: If more than two quad-ranked DIMMs are installed on any
channel in the system, the system halts with POST Diagnostic LED code OxEE.

3.23 Publishing System Memory

= The BIOS displays the Total Memory of the system during POST if Quiet Boot is
disabled in the BIOS setup. This is the total size of memory discovered by the BIOS
during POST, and is the sum of the individual sizes of installed DDR3 DIMMs in the
system.

= The BIOS displays the Effective Memory of the system in the BIOS Setup. The term
Effective Memory refers to the total size of all active DDR3 DIMMs (not disabled) and not
used as redundant units.

= The BIOS provides the total memory of the system in the main page of the BIOS setup.
This total is the same as the amount described by the first bullet in this section.

= If Quiet Boot is disabled, the BIOS displays the total system memory on the diagnostic
screen at the end of POST. This total is the same as the amount described by the first
bullet in this section.

= The BIOS provides the total amount of memory in the system.
3.2.31 Memory Reservation for Memory-mapped Functions

A region of size 40 MB of memory below 4 GB is always reserved for mapping chipset,
processor, and BIOS (flash) spaces as memory-mapped I/O regions. This region appears as a
loss of memory to the operating system. In addition to this loss, the BIOS creates another
reserved region for memory-mapped PCle functions, including a standard 64 MB or 256 MB of
standard PCI Express* MMIO configuration space.

If PAE is turned on in the operating system, the operating system reclaims all these reserved
regions.

In addition to this memory reservation, the BIOS creates another reserved region for memory-
mapped PCIl Express* functions, including a standard 64 MB or 256 MB of standard PCI
Express* Memory Mapped I/0 (MMIO) configuration space. This is based on the selection of
Maximize Memory below 4 GB in the BIOS Setup.

If this is set to Enabled, the BIOS maximizes usage of memory below 4 GB for an operating
system without PAE capability by limiting PCI Express* Extended Configuration Space to 64
buses rather than the standard 256 buses. This is done using the MAX_BUS_NUMBER feature
offered by the Intel® S3420 /O Hub and a variably-sized Memory Mapped /O region for the PCI
Express* functions.

3.23.2 High-Memory Reclaim

When 4 GB or more of physical memory is installed (physical memory is the memory installed
as DDR3 DIMMs), the reserved memory is lost. However, the Intel® 3420 chipset provides a
feature called high-memory reclaim, which allows the BIOS and operating system to remap the
lost physical memory into system memory above 4 GB (the system memory is the memory the
processor can see).

The BIOS always enables high-memory reclaim if it discovers installed physical memory equal
to or greater than 4 GB. For the operating system, the reclaimed memory is recoverable only if
the PAE feature in the processor is supported and enabled. Most operating systems support this
feature. For details, see the relevant operating system manuals.
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3.23.3 ECC Support
Only ECC memory is supported on this platform.

324 Memory Map and Population Rules
The following nomenclature is followed for DIMM sockets:

Note: Intel® Server Board S3420GP may support up to three DIMM sockets per channel.

Table 3. Standard Platform DIMM Nomenclature

Channel A Channel B
A1 | A2 | A3 B1 | B2 | B3
3.241 TableMemory Subsystem Operating Frequency Determination

The rules for determining the operating frequency of the memory channels are simple, but not
necessarily straightforward. There are several limiting factors, including the number of DIMMs
on a channel and organization of the DIMM - that is, either si