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1 Scope

This document defines the technical specifications for the AMD motherboard used in Open
Compute Project servers.
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3 Overview

When data center design and hardware design move in concert, they can improve efficiency
and reduce power consumption. To this end, the Open Compute Project is a set of technologies
that reduces energy consumption and cost, increases reliability and choice in the marketplace,
and simplifies operations and maintenance. One key objective is openness—the project is
starting with the opening of the specifications and mechanical designs for the major
components of a data center, and the efficiency results achieved at facilities using Open
Compute technologies.

F=IE A= FTHAEN\-RIDT T - THAUMGRALTEHC &=, ZITIEIERNSRZSN. £

o, BHEEEMEREIND. COBEMNZIERT D/ZHIC. Open Compute Project (52 0O>—0D
Yy hEUTHEET D ET. IRILF—EBES IV IOX MERY?. TG CH I DEFE M SIBIRRDIL

K. BUT, ARL =232 EATFOROES{EZERIRLU T, I T, SHDHTEE(CRDD
N A-—T>UTHD. DFED. CcOTOZTI NI T—FLEH—DFEIDR—FR MNIETS

ARV IBRUOANDZHIL-THA>%ZA—-T>(C L. Open Compute =20/ O —=HW\N3T73U

FA CTEREINZEREEA -T2 ICLTNL,

One component of this project is a custom motherboard. This document describes the Open
Compute Project AMD motherboard, a dual AMD G34 socket motherboard with 16 DIMM slots.
The motherboard is power-optimized and barebones, designed to provide the lowest capital
and operating costs. Many features found in traditional motherboards have been removed from
the design.

ZOTOZT O MIHEITFD 1DOIAIR—FR> ME. DRILRIT—IR—RTHD, ZORFIA>
&, Open Compute Project Intel ¥H—/R— RZ#EHK TS, AMD YH—R— REKLU. AMD
G34 Vv b-XYHPF—/R—R, 16 DIMM X0OY MIDWTEH LT, OV —R—R(E KE
AEEHAIR MDEBERIRIT B EHIC. BEBACHEITTREBIESNERTR—2THD. RERNSD
Y —R—RICEWEZENS. 8 < OFEW0MEE L. COFTHA >N SHEREN TS,

3.1 License

As of June 23, 2011, the following persons or entities have made this Specification available
under the Open Web Foundation Final Specification Agreement (OWFa 1.0), which is available
at

http://www.openwebfoundation.org/legal/the-owf-1-0-agreements/owfa-1-0

Facebook, Inc.

You can review the signed copies of the Open Web Foundation Agreement Version 1.0 for this
Specification at http://opencompute.org/licensing/, which may also include additional parties to
those listed above.


http://www.openwebfoundation.org/legal/the-owf-1-0-agreements/owfa-1-0

Your use of this Specification may be subject to other third party rights. THIS SPECIFICATION
IS PROVIDED "AS IS." The contributors expressly disclaim any warranties (express, implied, or
otherwise), including implied warranties of merchantability, noninfringement, fithess for a
particular purpose, or title, related to the Specification. The entire risk as to implementing or
otherwise using the Specification is assumed by the Specification implementer and user.

IN NO EVENT WILL ANY PARTY BE LIABLE TO ANY OTHER PARTY FOR LOST PROFITS OR ANY
FORM OF INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OF ANY
CHARACTER FROM ANY CAUSES OF ACTION OF ANY KIND WITH RESPECT TO THIS
SPECIFICATION OR ITS GOVERNING AGREEMENT, WHETHER BASED ON BREACH OF
CONTRACT, TORT (INCLUDING NEGLIGENCE), OR OTHERWISE, AND WHETHER OR NOT THE
OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

3.2 CAD Models

The following CAD files are incorporated by reference as if fully set forth in this specification:
COHIHETHIATDIN. UTD CAD J7AILNSBRELTEEND .

e TBD



4 Motherboard Features

4.1 Block Diagram

Figure 1 illustrates the functional block diagram of the motherboard.

Figure 1 BRI DL, CHOIHTF—R— REEDMET QY - FA IS LA THD.
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Figure 1 Functional Block Diagram

4.2 Placement and Form Factor

The motherboard's form factor is 6.6x20 inches. Figure 2 illustrates board placement. The
placement shows the relative positions of key components, while exact dimension and position
information is available in the DXF file and mechanical information is in the 3D CAD model. The
ODM should strictly follow the form factor, PCI-E slot position, front IO port positions, PCI-E
mezzanine card connector position, power connector, and mounting holes, while other
components can be shifted based on layout routing as long as relative position is maintained.
As shown in Figure 17, one Open Compute chassis accommodates two motherboards. In order



to remove and install one board without affecting the other board, the following internal
connectors are placed as close as possible to the front of the board in order to have easy
frontal access:

CDORY—R—RDYX(E. 6.5 x 20 inchi TékpD. Figure 2 (&, COR— ROEERTHD. D
BLE(E. EBI/R—FRD hOEMHIRS S 3272 RIMN, IEERY A XERSS 3 U ICHAT 21ER
(&, D 3D CAD EFI/LICHIFTS. DXF file KU mechanical [BIRTSBTE S, 2D ODM (&,
IA—I-T7OF—% L—ALTWLVRW, EFRMIIC(E. PCI XOwv MMPJO> b I0/R— b Z/E
PCI h—R - AROH—, BEIARII—. XD>T+ 20 R=ILIREDMEBENEKRTHD. €TD—
AT, FBIIIR—FR MMIHBITIHEMHRABREHEN RSN DIRD. Z2OMDIR—> bODAfI
BIBHEIGEE /2D, Figure 17 ([RENDBEDIC. 1 DD Open Compute S+ —(C(E. 28DV
H—R—RZPNETED, N5 2KHONR—RZRIL(C. HECEEZSXDZERMET DIHIC,
TFOREB IR S —=A]gEIRR D /R— ROBBNCEREL. 2RV ILRZR DLDIICTS :

e One SATA signal connector and one SATA power connector.
e Debug card header.



Figure 2 AMD Motherboard Component Placement

4.3 CPU and Memory

The motherboard supports two AMD G34 Magny Cours or Interlagos CPUs with a TDP (thermal
design power) of 115W. The motherboard supports these features:



CDOYYT—R—R(E 115W @ TDP (Thermal Design Power #:%5t) &EHL\D. 2DD AMD G34
Magny Cours %3 U\(& Interlagos CPUs ZH/R— 33, ©ULT. CONHT—R—R(E BUTFOHEE
HHR— TS

e HT3 16x16 link HyperTransport™ links between CPUs with cHT3 target of up to 6.4GT/s
(with probe filter)
e 1 ncHT3 16x16 link to SR56X0 chipset with target speed of up to 5.2 GT/s
¢ Single Processor Mode
e DDR3 direct attached memory support on cpu0 and cpul with:
0 4 channels DDR3 registered memory interface on each CPU
0 2 DDR3 slots per channel per processor (total of 16 DIMMs on the motherboard)
o0 RDIMM/LV-RDIMM (1.35V/1.25V), LRDIMM, and UDIMM/LV-UDIMM (1.35V/1.25V)
o0 SR, DR, and QR DIMMs
o DDR3 speeds of 800/1066/1333/1600
o Up to maximum 512GB memory with 32GB RDIMMs

4.4 Northbridge PCI-E Usage

The motherboard supports PCI-E lane configuration as illustrated in Figure 3. Depending upon
the chipset, different PCI-E interfaces are supported:

COIYH—MR— R, Figure 3 ([CReNBKDI(CT, PCI-E L—>-O> T4 0L —>3>&YR— g
3. FRENDZIFYVvItY MIEU T, FBNEN PCI-E A>T 1 —AWYR— a3 :

e With the SR5650 chipset, the board supports one x16 PCI-E riser card.

e With the SR5670 chipset, the board supports one x16 PCI-E riser card and one x4 PCI-E
mezzanine card.

e With the SR5690 chipset, the board supports one x16 PCI-E riser card, one x4 PCI-E
mezzanine card, and one x4 PCI-E external connector.

Device Number of PCI-E Lanes

¥16 PCI-E slot 16 (from GPP1)

X4 PCI-E mezzanine card 4 (from GPP2[3:.0], requires SR5670 or SR5690)
X4 PCI-E external connector (miniSAS) 4 (from GPP3 [9:6], requires SR5690)

Intel 82576 NIC 4 [from GPP3 [3:0])

Total number of lanes 28

Figure 3 PCI-E Lane Usage



4.5 Southbridge/Peripheral Bus Controller

The motherboard uses the AMD SP5100 Southbridge chipset, which supports the following
features:

ZOXRY—R— R(F. AT DOHEEZY/R— 32D AMD SP5100 Southbridge Fv Jtw hZAWNS :

e 2 USB 2.0 ports (on the front panel)
e 6 SATAII ports

e SPI interface

e SMBUS interface (master and slave)

5 BIOS

The ODM is responsible for supplying and customizing a BIOS for the motherboard. The specific
BIOS requirements are outlined in this section.

ODM (&, COYH —7R— RA®D BIOS ZMHEE DX IVA X (CEEZE D, FHFED BIOS EH(CDL
T, ooz z>THiERLTNL,

5.1 BIOS Chip

The BIOS uses the SP5100's SPI interface. The ODM is responsible for selecting a specific BIOS
chip that meets the required functionality.

Z @ BIOS (&, SP5100 @ SPI >4 Jx—X%=A\D, D ODM (F. MEBESNDEEERRZT
BIOS Fv %, &F%2H6> CEIMNETTH B,

5.2 BIOS Socket

A socket on the motherboard holds the BIOS chip, which allows for manual replacement of the
BIOS chip. The BIOS socket is easily accessible; other components on the motherboard do not
interfere with the insertion or removal of the BIOS chip.

IHF—R—REDVYE WY MNI, WHRERD BIOS FV I HZEEZITDIEIDSICL. FEED BIOS FvID
RIEARE(CT D, BIOS VYUwW MODTITCRZBH(CTD. DFEDH. YH—AR—RLoMI> R
—2%> b BIOS Fv TOREBEZIHITFRNKLDICT D,

5.3 BIOS Source Code

The BIOS source code comes from AMI. The ODM is responsible for maintaining the BIOS
source code to make sure it has latest code release from AMI and AMD.

Z@d BIOS V—XO— K&, AMI iSi#tend. ODM (& BIOS V—XO— R(CEALT. AMI &
AMD S ENDIHTHMYU U —RXZHEE(FEHATDILD. FFULTWKEEZE D,



5.4 BIOS Configuration and Features

The BIOS is tuned to minimize system power consumption. It has the following features:

CD BIOS (F. S RFTAICHBIFTBDEEENZR/NMNCITDLSFAEENDS. BARNIC(E. UITOMERRT
DEICIRD .

e Unused devices disabled, including PCI-E lanes, PCI, USB ports, and SATA/SAS ports

e Tuning CPU/chipset settings to reach minimized power consumption and best
performance

e SPECpower is used as guidance for ODM to validate BIOS tuning results

5.5 BIOS Setup Menu

The ODM must provide a BIOS specification, which includes the complete BIOS, setup menu,
and default settings. The setup menu allows its options to be configured before the operating
system loads. The configuration options available through the boot menu include the following:

ODM (&, 5B27 BIOS XU BEAZ1—. TIAINEEREEZSD. BIOS Az UL T
(IR, ZOREXAZ1—(F. ARL—FT >0 - AFLANO—RESNBEIC, 2OO> T4
L—>3>ZagECTRedDATS a>rigftdd, €A T40L—>3>-AT>a>iE U
TOEEZSDT — b XA Z1—%NTUTIRERIREERRD

e Settings to adjust memory speed, HT link speed, HT link width, and CPU Cx/Px power
state.

e Setting for power feature after AC failure; default is set to keep last state.

e Setting for console redirection. Selectable options to support select console redirection
from local COM port or the BMC's virtual UART for SOL.

e Hardware health monitoring display.

e Setting for watchdog timer; default is enabled and timeout value is 15 minutes.

e Event log viewing and clearing.

e Setting for ECC error threshold, available settings are 1, 4, 10, and 1000.

e If a CMOS checksum error happens (for example, caused by a BIOS update), the BIOS
loads the system default automatically after showing a text message in the console for 5
seconds and rebooting the system to apply the update without user input.

e Setting to disable all "wait for keyboard input to continue" features.

5.6 Console Redirect

The BIOS detects the presence of a video card in the x16 PCI-E slot. If a video card is present,
the BIOS directs its output to the video card. If no video card is present, the BIOS directs its
output to the board-mounted RS-232 console output.

Z O BIOS (&. 16 PCI-E XOY FADEFTA - H— ROTL L A& T D, EFAHD— RBNMMEET
=NE,. BIOS SDOHEAOHETAD— RICEITSEND. Fie. EFAD— REBREBETERWVNESICIE,
BIOS 5t HlE. R—RICNY DT> hEan/z RS-232 >V —)LAREITEN D,



5.7 PXE Boot

The BIOS supports Intel PXE boot. When PXE booting, the system first attempts to PXE boot
from the first Ethernet interface (eth0). If a PXE boot on the first Ethernet interface fails, the
BIOS attempts to PXE boot from the second Ethernet interface (eth1).

Z D BIOS (&, Intel PXE J— hZEBR— K9S, PXENRNT—hENDEE. COSRAFTAFRIIC,
Ethernet 1>47J1x—2X (eth0) 5D PXE J— hZEiik#HD. ZD. Ethernet 1> T 1T —RAICK
% PXE J— MH'RENT BIBE(C(E. 2BBD Ethernet 1> 71 —X (ethl) 5D PXE J— O
Efeand.

5.8 Other Boot Options

The BIOS also supports booting from SATA and USB interfaces. The BIOS provides the
capability to select boot options.

Z®D BIOS (&, SATA XU USB D1 >AHFTT—R%ZNULET— hEBR—bFD, 2D BIOS (&,
T—h AT 3> &BIRT DIeHOMBEZIRHE TS,

5.9 Remote BIOS Update

The BIOS can be updated remotely under these scenarios:
D BIOS (. UTFDFIECLD, UE—FTPYVIF—bhEND:

e Scenario 1: Sample/Audit BIOS settings
o0 Return current BIOS settings, or
0 Save/export BIOS settings in a human-readable form that can be restored/imported
(as in scenario 2)
e Scenario 2: Update BIOS with pre-configured set of BIOS settings
o Update/change multiple BIOS settings
0 Reboot
e Scenario 3: BIOS/firmware update with a new revision
o Load new BIOS/firmware on machine and update, retaining current BIOS settings
0 Reboot

Additionally, the update tool(s) should have the following capabilities:
TNUTNZ T, WRERD TV IT— - W—)LE. T OMEERIRELURIFTNUSIRSAY

e Update from the operating system over the LAN - the OS standard is CentOS v5.2

e Can complete update with a single reboot (no PXE boot, no multiple reboots)

¢ BIOS update or BIOS setup option change take no more than 5 minutes to complete
¢ No user interaction (like prompts)

e Can be scripted and propagated to multiple machines



5.10 Event Log

The BIOS logs system events through the baseboard management controller (BMC).

Z M BIOS (Z. BMC (Baseboard Management Controller) Z T U TS XFT LAY hD NI ZEES,

5.10.1 Logged Errors

e CPU/memory errors: Both correctable ECC and uncorrectable ECC errors should be
logged into event log. Error categories include DRAM, HyperTransport™ Link, and L3
Cache.

e HyperTransport™ errors: Any errors that have a status register should be logged into the
event log. Fatal or non-fatal classification follows the chipset vendor's recommendation.

e Internal parity errors: All errors that have status register should be logged into the event
log. Fatal, non-fatal, or correctable classification follows the chipset vendor's
recommendation.

e PCI-E errors: All errors that have status register should be logged into Event Log,
including root complex, endpoint device and any switch upstream/downstream ports if
available. Link disable on errors should also be logged. Fatal, non-fatal, or correctable
classification follows the chipset vendor's recommendation.

e POST errors: All POST errors detected by the BIOS during POST should be logged into
the event log.

e Power errors: Two power errors should get logged:

0 When a 12.5VDC input power failure causes all power rails on the motherboard to lose
power, including standby power.

0 When an unexpected system shutdown occurs during system S0/S1 while 12.5VDC
input is still valid.

e MHOT and PROCHOT errors: MEMHOT events should be logged with event source
information indicating whether the event was triggered by a DIMM or a DIMM's voltage
regulator. PROCHOT events should be logged with event source information indicating
whether the event was triggered by a CPU or the CPU's voltage regulator.

5.10.2 Error Threshold Settings

An error threshold setting must be enabled for both correctable and uncorrectable errors. Once
the programmed threshold is reached, an event should be triggered and logged.

I5— XL w2 a)LRDEE(F. Correctable/Uncorrectable TS —@OMRG (T U THRIG TERRITIN
(FRB5R0. TOTSASNEALYSIILRICEREUEEEZN S, AISHDARY M RUH—=N.
OJ DI FEMTIONBIRETH B,

e Memory Correctable ECC: The threshold value is 1000. When the threshold is reached,
the BIOS should log the event including DIMM location information and output DIMM
location code through the Facebook debug card.

e HyperTransport™ errors: Follow the chipset vendor's suggestion.



e PCI-E errors: Follow the chipset vendor's suggestion.

6 Hardware Monitoring and Fan Speed Control

The ODM needs to provide a system access interface and application to retrieve hardware
monitoring sensor readings, including at minimum, Im_sensors, a Linux application for the
CentOS operating system and its driver. The sensors to be read include voltage, temperature,
and fan speed.

CDODM (&, I\—RIOTT7-EZHUT - Y—%5HIHRDEHD, 12FTT—RETTVo—

SAANDIRT I TOTREHREE L. F2. CentOS 0S & RSA)/)\DIzH®D Linux 7TFUo—=
3> TdHD. Im_sensors ZRIETESOCEICIRD. RSN HY—-&EUTE B /BE/
J7>-AE—RRREN DD,

The BMC can be used to monitor hardware and control fan speed. See section 7.

FHREMRD BMC (F. \— ROTFOE=ZFYU>TE. J7>-AE—ROO> bO—JLICERTE S,
SHBICBAL T, Section 7 #8BhD &,

6.1 Thermal Sensors

The motherboard has five thermal sensors:
COIY— - R—R(E, 5Dt H—%#FD :

e Two to monitor temperatures for CPUO and CPU1, retrieved through the CPU's
temperature sensor interface (TSI)

¢ Northbridge temperature

e Inlet temperature, retrieved through the thermistor, and located in the front of the
motherboard

e Outlet temperature, retrieved through the thermistor, and located in the rear of the
motherboard

The sensors should make sure that no CPU throttling is triggered due to thermal issues, under
the following environmental conditions:

COt>Y—(F. BORE(ICER T D CPU MEEDSBIENEURNELDS. BUITFTOERHMNEKRNTND S
EEMERINETTHD

e Inlet temperature lower than or equal to 30°C, and 0 inch H20 data center pressure
with all fans in each thermal zone running functionally



¢ Inlet temperature lower than or equal to 30°C, and 0.01 inch H20 pressure with one fan
(or one rotor) in each thermal zone failing

6.2 Fan Connection

Each motherboard has fan tachometers and PWM connections to two system fans through the
midplane.

ETNTNDOIY Y —/R— R(E. midplane ZNTUT. 2DDSAST AT 7 >DIzbD I 7> -H IAA—4S —
& PWM ORI 3 > &EHT S,

7 Baseboard Management Controller

The BMC performs various functions for the motherboard, which are described in this section.
Z®D BMC (F. UTFOEIS 3> (CRIREND. NH—R— RDOEHDEARIIMEREZERITT D

7.1 Fan Speed Control

The BMC provides a fan control algorithm that ensures adequate cooling of the system in the
chassis. The BMC can update the FSC configuration both locally (through the CentOS host OS)
and remotely (through OOB); these updates take effect immediately without rebooting.

ZDBMC (& v —SADIRTLD. BYRGEHZRIET DIzHD. T7>-a> bO—)L-77)LT

DX LZRMHT D, <D BMC (& FSCO>TJ+«JL—>3>%,. O—7HJ)L (CentOS /RX b OS &7t
LT BKXUVYUE—b (00B ZMTLT) TPYIT—h33D. Ffe. TNESO7YIT—HE UT

—heRBETDIZEAND., BN ERTD.

7.2 Power Monitoring

The BMC supports platform power monitoring for the whole server. This is accessible both
through in-band, and out-of-band by LAN or IPMB (Intelligent Platform Management Bus).

CdD BMC (F. H—/)\—2K(CBLRN. TSV NITA—LBRE-SYU>ITEYR—KITD, TDTD

X (&, LAN BKLU IPMB (Intelligent Platform Management Bus) Z7T U7z, in-band & out-of-
band (CXHIET D,

7.3 Serial-Over-LAN

The BMC supports serial-over-LAN (SOL) through the single shared network interface available
on the motherboard.



CdD BMC (. YH—R—R{CRMHEESNBZZDILHEERY NDO—0- 4> 5T —X %= LI, SOL
(serial-over-LAN) Z#=H/R— K93,

7.4 Remote Power Control

The BMC supports remote system power on/off and reboot through LAN or IPMB.

ZdD BMC (. LAN XV IPMB #NUE. UE— MMIKDSZRXFTLAD ON/OFF &UTJ— haYR—
NERR

7.5 System Event Log

The BMC supports a system event log. See section 5.10 for more information.

7.6 Firmware Update

The ODM must provide tool(s) to implement remote BIOS firmware update, which does not
require any physical input at the system. Remote update means either through outof-Band by
the BMC or through logging into the local OS (CentOS 5.2) over the network.

ZdD BMC (&, LAN 8KV IPMB ZT LTz, UE— MMCKDZRXFT LD ON/OFF &V T — haHR—
bdD. ZDBMC (F. SRFLANRT MOJEYR—bFD, FHRBRCEALTE B3>
5.10 @ZRn &,

8 Midplane

The midplane is a PCB board that functions as a bridge between the system fans, power supply
(PSU), and both motherboards. Its form factor is 2x13.4 inches.

C®D midplane (. AT L T7>BEIWDT—-H5TS+ (PSU) & 2D —R— ROREIT. 7
UwZ&EUTHERET BPCBIN— R THD. TUT. TDIA—L-T707F 2 x 13.4 inch &£123B,

8.1 PSU Connector

The midplane has one FCI 51939-582 male right angle header, which is mated directly with
the PSU for 12.5VDC input. Figure 4 shows the pin definition and direction based on the PSU.

Z D midplane (&, BEAICAABEINS FCI 51939-582 ARBINVAS —%=FES, ZTNICLD. 12.5
VDC @ PSU &4 A1 LD MMTHE# i D, Figure 4 h"RIdD(E. ZdD PSU (CEDLK ECOEREEAME
TE%O



Pin# | Signals Direction | Description Usage

P1, P2 | P12V Power 12.5V0C 12.5VDC

P3, P4 | GND Power Ground Ground

Al AUX_RTN_GND Signal return NC

Az BACKUP_N Cutput PSU backup modeindication | NC

Bi SHARE_SEL_a Input P5U mode selection NC

B2 SHARE_SEL_2 Input P5U mode selection NC

C1 GREEN_LED_N Gutput Low active Connect to bi-color LED
C2 YELLOW_LED_N | Output Low active Connect to bi-color LED
Da RED_LED_N Gutput Low active Connect to LED

Dz PsV_AUX Power gV for LED, somA limited LED power

Figure 4 Midplane to PSU Connector Pin Definition

For the PSU LED, the midplane provides a 4-pin vertically shrouded 2.54mm pitch header with
latch. This allows an LED cable to extend the PSU LED to the chassis front. The PSU connector
pins C1 and C2 connect to one bi-color (green/yellow) LED with a common anode. Pin D1 is
connected to one red LED. Pin D2 is 5V and used for an LED anode. Both are 3mm LEDs. A
current limit resistor is required for each LED signal.

Z® midplane (& PSU LED D7z8(C. SvFICIDEBEDONEZ. 2.54 mm EvFDEE 48> =it
FB. TNICKD PSU LED Dfzsbd r—TILA. S+ —FIAICETHEREINDCECIRD.  PSU
ORDHIDE>THD Cl & C2 (F. —MRIIRBRT 28D (B / ®HE) (C LED ([EHREIND. E>
D1 (&, 7RU\ LED ([C#Eficsnd. E> D2 (E 5V THD. TUT LED DBRICALSNS, mAEE.
3mm @D LED T&HD. TNEND LED E5DIEH(IC. ERFIRIENRAREE END,

Pin Dascription

1 GREEN_LED_N
2 YELLOW_LED_N
3 RED_LED_N

4 PV _AUX

Figure 5 PSU LED Header Pin Definition
When the PSU's red LED blinks (at 1Hz, 50% duty-cycle), it indicates a PSU fan failure.

Z D PSU dD7R LED W= (1Hz T 50% &R U)L) Lic&E PSU J7 2 (CEENMELCTND S
EZRY,

8.2 Fan Connectors

The midplane has connectors for the four system fans. The connector signals comply both
mechanically and electrically with the specifications defined in the 4-Wire Pulse Width
Modulation (PWM) Controlled Fans Specification Revision 1.3 September 2005 published by



Intel Corporation. Each fan is driven by dedicated PWM signal. Figure 6 defines the proper pin-
out of the connector.

C® midplane (&, 4DDSRFT I T 7> DD ARTI—HEEESND, COIRTFI—ESE.
Intel Corporation H' 20054 98 (CF1T UL 1=4-Wire Pulse Width Modulation (PWM) Controlled

Fans Specification Revision 1.3 TEZH 1D, #H,  ESMRFIEICKDS. ENTNDIT 7 (&,
HERD PWM E85(CKDEREIEND. Figure 6 TERXINDDE. COIRTSI—DEREHAT
»D.

Pin Description
1 GND

2 12VDC

3 Sense

4 Control

Figure 6 Fan Header Pin-out

A fan tachometer signal from each fan is routed to acquire fan speed. The midplane directly
delivers 12.5V power to the fan connector. If one motherboard is not powered on, then its two
corresponding fans are turned off to save power.

ENTNDOIT 7 UNCHHIET DI 7> -FAAXA—SF—(F, BN I 7> - AE—REZ(TED, D
midplane (&. 7> - ORI —(CHUT, 12.5V ZF A LU MIRETD, EL. —HOTH—R
— RH)XD— OFF DIREETH D15, TNICHIET S 2DDIT7>6,. BhaEt—TIB8(C OFF
[CEansd.

8.3 Motherboard Connectors

The midplane has two FCI 51770-044 female right-angle power/signal connectors
(2P+16S+2P: 4 power blades and 16 signals). The motherboard with mated FCI 51730-162
male right angle header slides in and mates with one of the FCI headers on the midplane.
Figure 7 shows the pin definition of the 2P+16S+2P connector; the direction is based on the
midplane.

C® midplane (C(&. FCI 51770-044 (C#HLT D, 2DDARXBER ME5IRT5T—

(2P+16S+2P : 4 power blades and 16 signals) NEA(CEREIND. CONT—R—RICEAI(C
BEND. #BFHD FCI 51730-162 ARENAYH —(F, HHKE/RED midplane £D FCI A4 —
EfEETD. Figure 7 h"RIDIE. 2P+1642P ORII—DECEETHHD. TOAMEIE
midplane (CEDWLTUL\B,



Pin# Signal Direction Description

P1, P2 P1av Power 12.5VDC

P3, P4 GND Power Ground

Al SMB_ALT N Output SMBUS alert signal from hot-swap controller

A2 TACH1A Output Reserved for extra fan tachometer on FAN1

A3 TACHZA Output Reserved for extra fan tachometer on FAN2

Ad RSVD Reserved for future

Bl SCLK Bi-direction | SMBUS CLOCK

B2 SDATA Bi-direction | SMBUS DATA

B3 MB_ON Input Indicates that motherboard starts powered
on

B4 PSU_PG Output High active, indicates that PSU 12.5VDC
output is ready

Cl FAN1 TACH Output System fan #1 tachometer

c2 FAN1 PWM Input System fan #1 PWM

c3 FAN2 TACH Output System fan #2 tachometer

c4 FAN2 PWM Input System fan #2 PWM

D1 (short pin) | MATED_N Input Low active, indicates motherboard is fully
mated

D2 MATED_GND_RTN Connected to GND in midplane

D3 MB_ID Output Motherboard ID = 0 (left), 1 (right)

D4 FAN_FAIL N Output PSU fan failure detected

Figure 7 Midplane to Motherboard Connector Pin Definition

8.4 HDD Power Connector

The midplane has two HDD 4-pin power connectors, allowing for the routing of two HDD power
cables directly from the midplane to the two hard drives.

C® midplane (Cl&. 22D HDD 4 E>DOERIRISF—HERESND. THICKD. midplane 15
20D )\— R RSATINEISTZ. 2DD HDD LT —TJ)LDEFENEIEE & 712D,

8.5 Motherboard Power-up Delay

While running on AC power, in order to avoid both motherboards powering up at the same
time and drawing larger than normal current, the midplane introduces a delay between the
12.5V power delivered to each of the two motherboards. The delay time can be set between 1
second and 1 minute, with 30 seconds as the default configuration.

AC J\D—TEFEI=NBDIT TRV, 280X T — R— R RERKICEZ L. BEXIDESVERD
RNDDZERHTZHIC, D midplane ([C(F5+ LA AMREESNTE D, 12.5V OFERRNTIHRDONY



—R— RICHENDEHIET D. DT 1 LAERIE 30 AT TIAIIL K- O>T4JL—23>THD. 1
M~1DDETHEITDZENTES.

The power-up delay behaves as follows:
CD. MELETEDT 1 L& UMTOLDCIRDEDS :

e When both MB0O and MB1 are installed and AC power is applied, MBO powers on first,
then after 30 seconds (the timer delay), MB1 powers on.

e When both MB0O and MB1 are operating, and you remove and re-insert a motherboard,
there is no delay for it to power on again.

e When only MBO is installed and AC power is applied, there is no delay when it powers on.

e When only MB1 is installed and AC power is applied, there is no delay when it powers on.

e With one motherboard is operating, and another motherboard is inserted, there is no
delay when it powers on.

¢ If no motherboards are installed and AC power is applied, then both MBO and MB1 are
inserted, there is a 30 second timer delay between MB0O and MB1 powering on.

8.6 Hot Swap Controller

In order to have better control of the 12.5VDC power input to each motherboard, the ODM
should include two hot swap controllers (one for each motherboard) on the midplane. The hot
swap controller provides:

ZINZTNOIYT—R— RIS, @i 12.5VDC DAAEFEHTDEHIC. IdHkEIRD ODM (&
midplane L£(C. 2DD/RY b XDw - fO—5— (BENZNOYYT —R— RDIE$H(C) ZEDIA
DRETHD, Oy SOV ITHMEEITDIEDE. UTDOEEDTHS :

e Inrush current control when the motherboard is inserted and the server is powered on.

e Current limiting protection for short circuits.
e PMBUS interface to enable the BMC to report server input power.

9 Power System

9.1 Input Voltage

9.1.1 Input Voltage Level

The nominal input voltage delivered by the power supply is 12.5VDC. The motherboard can
accept and operate normally at an input voltage tolerance range between 10.8V and 13.2V.
The motherboard's under-voltage protection level is 10V or below.
ZOND—-BTSAh5MEEND. /AN EEE 12.5VDC THD. YH—R— RADBBEASN

BEL>>(F 10.8V ~ 13.2V THD. TOHENTERT D ENTRELLED. COYY—R—RD
RIEBEFRELANLE. 10V UL (F T LD,



9.1.2 Capacitive Load

To ensure compatibility with the system power supply, the motherboard cannot have a
capacitive load greater than 4000uF. The capacitive load of the motherboard should not exceed
the maximum value of 4000pF under any operating condition listed in section 12, which
defines environmental conditions.

S2AFND—-BTSA(CATDERGEZRIATDEHIC. ZOXTF—R— R(E 40000DpF U LDHE
EMAFE(CEMELRVN. COXY—R— ROBEUER(E. VWHVRDIEREZHDOTICHWNTE.
4000DUF DEXEZBRXDNETIF AW, FULI(E. Section 12 (CEE# 11D Environmental
Conditions ZZ&BDZ &,

9.1.3 Input Connector

The power input connector is an FCI 51730-162 male right-angle header. CPU Voltage
Regulation Module (VRM)

CDEHIRDS—IE. FCI 51730-162 (CEHT D, BADAREITHD. CPU Voltage Regulation
Module (VRM)

9.1.4 CPU Maximum Power

The motherboard can handle a processor with a maximum thermal design power (TDP) of
115W.

CHOIYT—MR—R(E, |AT 115W TDP (Thermal Design Power) (C&D. OtV HYZEHWESE
Do

9.1.5 CPU VRM Optimizations

The CPU VRM is optimized to reduce cost and increase the efficiency of the power conversion
system. The ODM should only use the minimum number of required phases to support the
maximum CPU power defined in section 4.3. A PSI (power state indicator) allows the shedding
of unused phases, letting the VRM operate at its peak efficiency.

C CPU VRM Z&i#E(LITDCET. AR MEHIRL. £/, BHZMBS AT LADONERZES|Z EIFB,

ZD ODM (&, &3> 4.3 TEESNERA CPU \D—%HR— NI BEHICHER. R/IRD
J1x—ADH%F B, PSI (power state indicator) NSRRI DD(E. FEADIT T —XDEKTH
D. VRM (LB DREDMERZDIFECT D,

9.1.6 CPU VRM Efficiency

The minimum efficiency for the CPU VRM is 91% over the 30% to 90% load range and 93%
over the 50% to 70% load range for TDP 115W CPU, measured from the 12.5V input to the
VRM output.



Z® CPU VRM ([ZHF38/NE3ME(E. 12.5V AFIHS VRM HDOFTOEHAIT, 30% ~ 90% D&
A ClE 91% U ETHD. 50% ~ 70% DEFET(E 91% UL ERSD,

9.2 Hard Drive Power

The motherboard supplies power to the system's six hard drives. The drives require 12VDC
and 5VDC power sources. For one individual SATA port, power is delivered through a
traditional 4-pin floppy disk power connector described in Figure 8.

CONH—IR— RIS RFAICHIETDENE. 6DD/\—R-RSAT(CHIETED. TNSDRSA
J(d. 12VDC & 5VDC OBAMEENEE T D, F/ed SATA R— MMIW U TIE. Figure 8 (R
NB3EENSD 4 E>-TJOVE— - T« X0 HOARTIENT LT, EAMMHEEND.

0000

Pin Description
1 +5VDC

2 GND

3 GND

& +12VDC

Figure 8 Drive Power Connector

For the other five SATA ports, power is delivered through a 4-pin (2x2) ATX power connector,
which fans out to five standard SATA power cables. Pin definition is described in Figure 9.

ZOAD 5DD SATA /R— BC(E. 4-pin (2x2) ATX OARDOF—Z N U TEANMHEENDIN,. TNS
(&, 5DDFE SATA BN —TILICH LT, BIRICEBASNDEDE/RD, Figure 9 ([CRENDD(E,
ZDECEETHD.



Pin Description
1 GND

2 GND

3 +5VDC

& +12VDC

Figure 9 4 Pin ATX Power Connector
9.2.1 Power Requirements

The motherboard must deliver enough current on both the 12.5VDC and 5VDC rails to power
all 6 hard drives this platform supports. The PCB traces must support 1A of continuous power
per HDD (6A total) on the 12.5VDC power rail, and 0.75A of continuous power per HDD (4.5A
total) on the 5VDC power rail. It must support the inrush current required by each drive.

CORY—R—RIE. COTSY hTA—LMWHHR—ET3 668D/\—RRSATICRDBPEHZHIE

I BHIC. 12.5VDC & 5VDC D 2DDT A U (CHIGULRIFNERSIA. WHkERD PCB bL—

R(F. 12.5VDC £D HDD (45T 6A) T &I(C 1A %, ZFf=. 5VDC £dD HDD (£4KT4.5A) ZT&IC
0.75A %z, #BIRER<HHELRITNERSRV. Fe, TNENORSATHIREBELT D, ZAER

BHHR— MUK TEFRSIRL,

9.2.2 Output Protection

The 5V disk output power regulator protects against shorts and overload conditions.

ZD 5V FTARTENBALF 1L —FE 23— bEKIVBEBIOIRREICH U T, REKEZEI D,
9.2.3 Spin-up Delay

When the hard drive spins up after the system powers on, it draws excessive current on both
12V and 5V. The peak current may reach 1.5A - 2A range in 12V. Each of the system's six
hard drives must spin up in sequence.

ST LH)NT— ON LTI, J\— R RSATHEELUIRHD EE0), 12V & 5V ORBICHNT
BERSREETD. E—TFRIE. 12V (CHLT 1.5A~2A [TEFTDIHMNE LNV, ULIERD T, &
ATFAhLED 6BDI\—RRSAT(E, BBCEEL TLKHELNS D,

As an option, the BIOS can implement a 5 second delay between each hard drive spinning up.
To enable the hard drive's spin-up delay function, set pin 11 of the SATA hard drive's power
cable to NC (No Connection).

Z®D BIOS DAT>3>EUT. BNEND/I\-RRSAT%, SBOFT 1 LA(CKDEEBTDZENT
D, /\—R-RSATOMET 1 LA#EEZAVDIHEC(E. SATA/\—R- RSATCHITDIENT
—JILD E>11%, NC (##ER) (Cty hI3.

9.3 System VRM Efficiency



The ODM must supply high efficiency VRMs for all other voltage regulators over 20W not
defined in this specification. All voltage regulation modules over 20W must have 91% efficiency
over the 30% to 90% load range.

WEHREIRD ODM (F. COMHLERTERSNTLRLY, 20W U EDDOREFELF1 L —FICHULT, &
DHTHERDEV VRM ZHHE U< TEF RS, 20W U EOREFZHRES 1 —)LIE 30%~
90% DEFL > T(CHNT. 91% OBEMEEFFZIA TIFRSIR,

9.4 Power State

The motherboard returns to the previous power state upon application of power to the input
connector. The use of a power button is not required. The motherboard always resumes
operation upon restoration of power in a power failure event if the previous power state is
power on.

ZONY—R—RE ANIRTY—DERBITHD. TNETTOLREUZEBNDHIGIRECRD.
BIFRY > DFEREFERSNZN. EU. URIDOBNHISIREN /(T — ON THNE, CONYHT—R—
REEIC. BADETAXRL—23>ZBHRTD.

10 I/0 System

This section describes the motherboard's I/0 features.

ZOET23a>TE YT—R—RD I/0 HEECDWTERBML TV,

10.1 PCI-E x16 Slot/Riser Card

The motherboard has one PCI-E x16 slot, which holds an x16 PCI-E Gen 2 signal from
Northbridge (SR56x0). The slot location is described in the mechanical DXF file. The
motherboard also has a PCI-E riser card so two standard profile PCI-E cards (4.376" maximum
height and 6.6" maximum length, based on the PCI Express Card Electromechanical
Specification Rev 2.0) can be inserted horizontally and locked in position.

CDOYYT—R— R Northbridge (SR56x0) HETI< x16 PCI-E Gen 2 E5ZFIF I Bz6HD. 1
DO PCI-E x16 XOvY MYEEEESND. CODAOv hOFHMMIE(E. mechanical DXF 771 )LIC
ERENTULD., CONYHT—R—RI(C(E PCI-E SAHY— - H— REEEINDZH. 2ROZEETOD
7 )L PCI-E 71— R%& (PCI Express Card Electromechanical Specification Rev 2.0 ZX—X & U
J=. 4.376 inch x 6.6 inch ZRAHYAXEF3B) . KELCAH—-—KUT. BTORSS 3 >&EOVIT
ETEBRDICIRD TS,

10.2 PCI-E Mezzanine Card

The motherboard has one PCI-E x4 mezzanine card connector that holds the x4 PCI-E Gen 2
signal from Northbridge (SR5670).



CDOIYH—R— R(E. Northbridge (SR5670) (CED<L. PCI - E x4 h_fEH— R - ORI —=1F5.
Z T x4 PCI-E Gen 2 E5%R59 3,

10.3 PCI-E External Connector

The motherboard has one PCI-E x4 (miniSAS) external connector on board. This PCI-E x4
connector can be used to build a PCI-E connection between two systems.

ZONY—R—RI(E 1DD PCI-E x4 (MiniSAS) AEBIRTTEA>ZIR— RICHFHFD, 2D PCI-E x4
OARDHE 2DDERAFT LADET PCI-E ORI 3> ZBETDIZHICALSND,

The x4 connector can be hot inserted and removed. A PCI-E re-driver is used for PCI-E
external links and supports a miniSAS cable up to 2 meters long.

CD x4 ARIHE Ry b2 —bhERY M UA=T(CHET D, PCI -E re-driver i, PCI-E
BB > ODI=HICHLBN,. Fie. BAT 2m EFTOD miniSAS or—JI)LEHR— 93,

The connector is a miniSAS-4i right-angle connector. The external PCI Express target device is
TBD. Figure 10 shows the external PCI-E pin assignments. The design follows the PCI Express
External Cabling 1.0 Specification.

CDARDIA—(E. mini SAS-4i [CHIET D, BADIRIFT—ERD. INEBD PCI Express f=5F—
v hETBT/I\ARE TBD THBD. Figure 10 h"RIDIE. #+86 PCI-E E>DEIHTTHD. D
FH1 > (&, PCI Express External Cabling 1.0 Specification [CREDSED ERRB,

(http://www.pcisig.com/members/downloads/specifications/pciexpress/PCI_Express_External_
Cabling_Rev1.0_updated.pdf)

Pin Numbers signals Description

A2/A3, As/AG, A13/A14, PERjo.3HP/N} Differential PCI Express receiver lanes

A16/A17

A1, A4 A7, A12, Als, AlB GND Ground reference for Differential PCl Express lanes

A8 CPRSNT# Cable installed/downstream subsystem powered up

Ag CPWRON Upstream subsystem's power valid notification

Alo CWAKE#S Power managementsignal forwakeup events
(optional)

A1l CPERST# Cable PERST#

B2/B3, B5/B6, B13/B1, | PETio.3}P/Ni Differential PC| Exprass transmitter lanes

Bi6/Biy

B1, B4, By, B12, B1s, Ba8 | GND Ground reference for Differential PCl Express lanes

BB SCLK/TX SMBUS (BMC) CLOCK {optional UART TX from 510}

Bg SDATA/RX SMBUS (BMC) DATA (optional UART RX from S10)

Bio 3.3V/SYS_RST# 3.3V standby with o ohm in series (reset signal to
trigger system reset)

Bii SB_RTN Signal return for single-ended sideband signals

Figure 10 External PCI-E Pin Assignments


http://www.pcisig.com/members/downloads/specifications/pciexpress/PCI_Express_External_Cabling_Rev1.0_updated.pdf
http://www.pcisig.com/members/downloads/specifications/pciexpress/PCI_Express_External_Cabling_Rev1.0_updated.pdf

10.4 DIMM Connector

The motherboard uses a 30u" gold contact for the DDR3 DIMM through-hole connector.

ZONY—/R—R(E. DDR3 DIMM /R—)L-ORTF—(C LT, 30u" gold I>5T bR,

10.5 Network

The motherboard has one 82576 LAN chip on board to support the RJ45 connector in the front.
The BIOS supports PXE boot on the RJ45 port.

CDOIYT—MR— R(&, RI45 OARUL—%HR— NI B/eHD 82576 LAN FvI%&, ZdDTO> M
A>2R— RTEETSD, 2D BIOS (&, RI45 ;h— MSD PXE J— haEHR— 93,

Each RJ45 connector has two built-in LEDs. While facing the RJ45 connector, the left LED is
green single color; solid on means the link is active and blinking means activity. The right LED
is green/yellow dual color; green means 100M link speed while yellow means 1000M link speed.

FENETND RI45 OARTF—(ClE. 2DDEIL > LED HEEEEND. RI45 IRTT—DSRICH
WT. ZRIDFRED LEDD, RATULTWBREE(CEUSIONT O« T THBZEZBRSE, RBLT
WD ESCRETITAEFTAHECTVBZEZRKRT D, BRIDE BEDZE LED A HFDHE(E
1000M T, EDHBEIFIOOM D, U2 T -RE—RTHDZEZEBKT D,

10.5.1 Reboot on WOL in SO State

Reboot on WOL (ROW) is a feature that repurposes the traditional Wake on LAN (WOL) signal
to reboot the motherboard. While the system is in SO state (running), when a WOL packet is
received by the NIC, the wakeup signal generated by the NIC causes a hardware reboot of the
motherboard. This is accomplished by tying the WOL interrupt pin of the NIC to the system's
master reboot signal. ROW does not require the power supply to cycle its output.

Reboot on WOL (ROW) &ld. YH—R—REUT— K3 B/2HDEENSD Wake on LAN (WOL)
EFRIDARERBTDEDTHD. TDZAFT LN SO REE (RiTHh) TH>TE. WOL/WUw
A NIC h5R{EEND & NIC [CKDE&ER NI wakeup ST FILIFIYYT —R— RDI\— RO 7%
IJ—hr93, TNE SAFLDIYRASYT—-UT—MES(Cx TS, NIC D WOL EIDIAHE > &
MIFBCETERSND, ROW (F IND—- BT SA(CHITBIEREDANE LEER UL,

There is an optional ROW connection for the WAKE# signal from PCI-E slot and external PCI-E
connector, which gives optional ROW support for add-in cards and external PCI-E devices.
ROW is enabled by the NIC EEPROM, so the appropriate NIC EEPROM for the 82576 chip must
be used. The motherboard also supports ROW on both the PCI-E LAN card and the mezzanine
LAN card, which includes hardware circuit support and NIC EEPROM enabling.

FJ/z. WAKE# E5(CBI9 3. PCI-E XOw b&EAER PCI-E ORI —H\SD. AT 3> D ROW 1%
BEHD. TNCED., PRA> -H— REHED PCI-E T/\A ADZHD. AT 3>0D ROW H7R—



ROMRIEEMN S, ROW (& NIC EEPROM (CKDEIBENBizs. 82576 F v T DfzsbDiEt) /& NIC
EEPROM ZAHWBIMHEBNH D, ZDOYHT—R—R(E. PCI-ELAN H— R&EFZRE LAND— RO LETH.
ROW ZHR— T 3B, ZNIE. /\— RO 7EEOYR— ~&E. NIC EEPROM OFBANESEND.

10.5.2 Out of Band Network Access

The motherboard supports out of Band (OOB) network access to the BMC through network
interfaces on the 82576 chip. This includes all remote access features described in this
specification.

COIYY—MR—R(F, 82576 Fw T LRy NDID—D- A>T —X %N LI, BMC (L9 3 O0B
(out of Band) v hDJ—2 - POt EHR— T3, BZICIE. COMFRICEH IND. IRNTD
UE— K 7OUCIENSENDS.

10.6 USB Interfaces

The motherboard has two external USB ports located in the front of the motherboard.
The BIOS supports the following USB devices:

ZOXRY—R—R(@EF. 20TIO> MMIERESNSD. 220 4488 USB /R— hFET .
ZD BIOS (& UTF®dD USB /A X%ZHR— T3S :

e Keyboard and mouse

e USB flash drive (bootable)

e USB hard drive (bootable)

e USB optical drive (bootable)

10.7 SATA

The motherboard has SP5100 interfaces on board, which support up to six SATA ports.
The hard drives attached to the SATA connectors follow the spin-up delay described in section
9.2.3.

COYYT—MR—R(E. AT 6DD SATA h— hEHR— NI BE8HD. SP5100 1>F T T —R %A
SR—RTHED, CO SATA ORI —([CT7HAVFENE/I\— R RS0TJ(F. &U>3> 9.2.3 T
SN« L1 (TS,

10.8 Debug Header

The motherboard includes a debug header on the front of the motherboard to display POST
codes (see 10.8.1). The debug header supports hot plugging.

COYY—R—R(F, POST O— REXRRIDILOHDT/N\vI - NySH—%&, ZDOTIO> MMTEDAD
(10.8.1 288) . COFT/N\VI-ANvHF—(F KRy b-TSTA>2ZHR—- T3,



The debug card has two 7-segment LED displays, one RS-232 serial connector, and one reset
switch. The RS-232 serial port provides console redirection. The two 7-segment LED displays
show BIOS POST code and DIMM error information. The reset switch triggers a system reset

when pressed.

DT\ I - H—RIE 2DD 7-8BIA> B LED T+ AT+ &, 1DOD RS-232 U 7)L-ARDE
—. 120Uty b AAYFZFD, D RS-232 ZUT7)L-R—KE, OV —=ILADUSTA LTS
A ZEMITD, 2DD 7-BI A2 S LED T+ AT LA (F. BIOS POST J— K& . DIMM ITS5—18
RexRRID, T, VY M AAYFE FSNZESCSATL- YUY hESIEERIT,

The connector for the debug header is a 14-pin, shrouded, right angle, 2mm pitch connector.
Figure 11 is an illustration of the headers. The debug card has a key to match with the notch
to avoid pin shift when plugging in.

TN T Ay —DIzbDIARTF—(F, 14E>. BIMIE, BEA. 2 mm EvFOIRIST— &R
D, Figure 11 (ZRIDEF. COANYVEHF—THD, Ffle. T/\wJ-H—RE #ERIDEEOE> -
I haeBTdresHlc. F—& /)y FallAHEanNEIBEZFF D,

|—— 0. OF POS. = .O7ET4 4+ 3.242:2 REF
[MO. OF POS. = 20 + (B.18) REF]
— OF POS » .OTBT4 —]

i oF Pos B 20 + (L3 k]

Td —] —
o e 20 REF
[-50 REF] N—

':— 02 o4 1 ]

" HE EH EH @3 I .
T I
¥ |

|T-!Ill

m P
I Y
[] i

=] 03

NO. OF POS. « .OTBT4 — (.OTETS) REF
[MO. OF POE « 20 —(2.0) REF]

Figure 11 Debug Header



Pin (CKT) Function

Low HEX character [0] least significant bit
Low HEX character [1]

Low HEX character [2]

Low HEX character [3] most significant bit
High HEX character [o] least significant bit
High HEX character [1]

High HEX character [2]

High HEX character [3] most significant bit
Serial transmit (motherboard transmit)
Serial receive (motherboard receiva)
System reset

Serial console select (1=50L; o=local)

GND

VCC(+5VDOQ)

Figure 12 Debug Header Pin Definition
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10.8.1 Post Codes

POST codes are sent to the debug header in hexadecimal format via two hex codes. The hex
codes can be driven by either the legacy parallel port (port 80) on the SIO, or 8 GPIO pins.
During the boot sequence the BIOS initializes and tests each DIMM. If a module fails
initialization or does not pass the BIOS test, the following POST codes should flash on the
debug card to indicate which DIMM has failed. The first hex character indicates which CPU
interfaces the DIMM module; the second hex character indicates the number of the DIMM
module. The BIOS flashes the corresponding hex code indefinitely to allow time for a technician
to service the system. The DIMM number count starts from the DIMM furthest from the CPU.

CCTO POST d—R(&E, 2DD16ET— RERAWVWT, T/I\WI AVH-AEEKEEND, D 16
J—R(&. SIO UK (& 8 GPIO E> kd. RN SD/INSLIL-R— & (port 80) (CLDEFBITES,
T— K~ >—T>RTHWNWT. D BIOS (. ZNZEND DIMM (CHULT. 1 =3+ S XEFTANE
EETD. TUT, EZ1-IIICKBAMZ2vSAXELL(E BIOS TR MNIKRHITIHEIC (L BE
UM DIMM ZRIeHC, T/\wIH—RLED POST J— RMEARRSNDINETHD. =
HD16EXF(E. DIMM EZa1—)LEA 2P T —R %D CPU ZRU. 2EBBD16EXF(E DIMM
EZ21-IILDF2)I\—%FRYT, D BIOS (. HMENS AT LAZRBRUTVDE., 2D 16ETI—R
DOREAFRRZME T D, DIMM > /)\—DHI> ML, CPU H5i=L) DIMM MSIE(CIEED.



Code Result
CPUo Ao CPUo DIMMo (furthest) failure
Al CPUo DIMM1 failure
A2 CPUo DIMM2 failure
A3 CPUo DIMM3 failure
Ay CPUo DIMM4 failure
Asg CPUo DIMMs failure
A6 CPUo DIMMG failure
A7 CPUo DIMM7 failure
CPU1 Bo CPU1 DIMMOo (furthest) failure
Ba CPU1 DIMM1 failure
B2 CPU1 DIMM2 failure
B3 CPU1 DIMM3 failure
By CPU1 DIMM4 failure
Bs CPU1 DIMM:s failure
B6 CPU1 DIMMG failure
By CPU1 DIMM7 failure

Figure 13 DIMM Error Code Table

Figure 14 DIMM Numbering Silkscreen




10.8.2 Serial Console

The output stage of the system's serial console is contained on the debug card. The TX and RX
signals from the SIO are sent to the debug header at the chip's logic levels (+3.3V). The debug
card contains the RS-232 level shifter and the RS-232 D-9 connector.

COIAFACHITD,. SUFIL-OYV—ILOENRFT—2 . T/I\vD-h— R(CEFEND. SIO
5D TX & RXDESH., FyToOZwI-LANIL (+3.3 V) (ZEWVWT, TINVIT AVEH-ALES
nNd. co7)\wo-H—R(E RS-232 LRILS-THE RS-232 D-9ORTI—EEWDIAA TS,

By default, the host does console redirection through serial over LAN (SOL, see 7.3). When the
debug card is connected, debug card pin 12 is used to select console redirection between SOL
and the local serial port on the card, as described in Figure 12.

FTIAILBNCHENT, ZORR MME, Serial Over LAN (SOL. 7.3 #28R) =N Lizd>y—)L-Us
L2327 EMmITD. CDOF/\wJ-hH— RMEREN TS EE, B—RED SOL &O—-H)L-
S U7ILIR— DT, O>Y—-IL-USA LT3 > &BIRTDIEHC. T/\vT-H—RDE> 12
NALSNSD, FHMCEALT(E. Figure 12 28RO &,

10.9 Switches and LEDs

The motherboard includes a power switch, reset switch, power LED, HDD activity LED, and
beep error LED.

ZORY—IR—RICEF NDT—- XA FELY. Uty XA v F. J{DT— LED, HDD 7I5r E
>« LED. E—7-IT5— LED AEIDIAFENTULD,

10.9.1 Switches

The front edge of the PCB has right angle pushbutton switches. One switch is used as the
system's power button the second switch is used at the system's reset button.

CD PCB (. 270> KIv(C. BEAOHRUNRNY S AAYVFEFO>TWD, TOSED 1D,
AT LADINDT—- RG> ELUTAHALSN, 3 1DESXFADOULEY MRIELUTRULBNS,

If the power switch is depressed for less than four seconds, a power management event is
issued, indicating that the power switch has been triggered. If the power switch is depressed
for more than four seconds, the motherboard performs a hard power off.

BELU. TOND—- XAV FORTH 4LURTEfcND L. BRERAAYFHRANIO—sNzZ&zR
I ND—=XRIAD AR MOFEITEND, Fleo TOND—- XAV FORTH 48 L0 K<
ffiend &, CONT—R—RIF/N\—=R- D= ATZEHIT D



If the reset switch is depressed for any length of time, the motherboard performs a hard reset
and begins executing the BIOS initialization code.

ELU. Yy XAy FIMETEND & ZORBORS (CEEFRRS, COVT—/R—RF/\— k-
Uty hEEMmL. Fz, BIOS A1 Z2v >/ —>3> -0 REXTI D,

Each switch is identified by a label on the motherboard's silkscreen.
TNTNDRAAVF(FE. YT—R—REDILT-AOU—2-SN)LTHBIEND,
10.9.2 LEDs

The motherboard has 3 LEDs on the front edge. Figure 15 identifies each LED's color, function,
and silkscreen label. The silkscreen describes the functionality of each LED.

CONY—IR—R(E 3DD LED &, Z0OJO> M- Ty (CHFD. Figure 15 [CHLT, TNEND
LED (CBFTD. BS—HEe/ 2ILT - ATU—>-SNILAERIEND. ENSDIILIRX-TU—>
(&, ENEND LED [CHIFDHREZE DR T D,

LED Function Silkscreen
Color Label
Blue Power LED. This LED has the same functionality of a traditional | PWR
PCpower LED. It illuminates only if the motherboardis in the
powered on state.
Green Hard drive activity. This LED illuminates when there is activity | HDD
on the motherboard's SATA hard drive interfaces.
Yellow This LED replaces the functionality of the PC speaker. The BEEP
motherboard causes the LED toilluminate for the same
duration and sequence as the PC speaker would normally beep.
The LED allows for easier diagnosis in a noisy data center
environment.

Figure 15 LED Functionality
The beep error LED patterns are described in Figure 16.

E—7-I>— LED /5 —> (. Figure 16 (CEEiREND,



Error LED Patterns
Description
Memory refresh On(2s) | Off (0.255) | On(2s) | Off (0.255) | On(25) Off(3s) | ..(repeat)
timer error
Base memory On(2s) | Off (0.255) | On(2s) | Off (0.255) | On(0.255) | Off (35) | ..(repeat)
read/write test
error
Keyboard Oon Off (0.255) | On Off {0.255) | On(z2s)
controller BAT (0.255) (0.255)
testerror
General On(2s) | Off (0.255) | On Off (0.255) | On({o.255) | Off (35) | ..(repeat)
exception error (0.255)
Display memory On Off (0.255) | On Off (0.255) | On (0.255)
error (0.255) (0.255)
Figure 16 Beep Error LED Patterns
11 Mechanical

11.1 Dimensions

Figure 17 shows the basic view of the Open Compute Project server chassis. Refer to the
mechanical step file provided for detailed information.

Figure 17 h"r9 DI, Open Compute Project (CHIFTD. H—/\— - S v - DEARIIEK THD.
TSICEMBRICEAL T, IS NS mechanical step file Z8BhC &,

Figure 17 Open Compute Project Server Chassis for AMD Motherboards



11.2 Fixed Locations

Refer to the mechanical DXF file for the fixed locations of the mounting hole, PCI-E x16 slot,
and power connector.

IO~ R—ILB KT, PCI-E x16 XOw b, BHORISIEI DT> T D, R—ILOFERIBHRIC DL
Tld mechanical DXF J 7 ()L&ZSBOZ &,

11.3 PCB Thickness

To ensure proper alignment of the FCI power connector and mounting within the mechanical
enclosure, the PCB thickness of both the motherboard and midplane are 85mil (2.16mm).

FCI ENHORIABLNENREEE., XHZH)L-T200-vARAANDN T NIRRT DIEHIC,
ZCDY YT —R— R & midplane @ PCB E(& 85 mil (2.16 mm) &35,

11.4 Heat Sinks

The motherboard supports heat sinks that are mounted according to the AMD G34 heat sink
specification. The mounting device employs a backplate and receptacles for screwdown type
heat sinks. The ODM must comply with all keep out zones defined by AMD.

ZOXYY—R—R(E. AMD G34 fTHk(CLUTEA > TN D> hand,. E— b2 20 BR—-—bTD, 2
DI I b-F)INA RS screwdown F1TDE— S >ODTz8H(C. backplate & receptacles = F
WD, WHRERD ODM (F. AMD BEEI DY —(CH U T TRICHNDRL T>IRS/R0N,

11.5 Silkscreen

The silkscreen is white in color and includes labels for these components:
CDIIIWNT-AOU—=2FBIEFATSD. e, MTFOOR—R2 MDOSNILEED :

e cpuO/cpul

e ethO

e DIMM slot humbering

e LEDs, as defined in 10.9.2

¢ Switches, as defined in 10.9.1

11.6 DIMM Connector Color



Colored DIMM connectors indicate the first DIMM of each memory channel, whereas the
remaining DIMM connectors on the same memory channel are a different color. The first DIMM
on each channel is defined as the DIMM placed physically furthest from its associated CPU. This
DIMM connector must be populated first when memory is only partially populated.

ABSN DIMM ORTY—H ZNETNDAEY - Fr RILICBITDHRIID DIMM ZRTD(CH LT,
BUXEY - FrRILOAD DIMM ORTY—(F BIOAST—ERD. TENENDAEY - FrRILIC
BIIBHRFD DIMM (&, BEDIF5NSD CPU iS5, ¥IENICREEL (CAAESNS DIMM EUTER
ENd. AEU-DEDMCRELL — bENBdEE. 2O DIMM ORTY—HEIIIRELL— hE
NawENHD.

12 Environmental Requirements

The motherboard meets the following environmental requirements:
CONY—IR—RE UTORBEGHCEHIDEDENRD !

e Gaseous Contamination: Severity Level G1 per ANSI/ISA 71.04-1985

e Ambient operating temperature range: -5°C to +45°C

¢ Operating and storage relative humidity: 10% to 90% (non-condensing)
e Storage temperature range: -40°C to +70°C

e Transportation temperature range: -55°C to +85°C (short-term storage)
The full OCP system meets the following environmental requirements:

e Altitude up to 1000m above sea level

e System inlet temperature between 18°C and 30°C

e Humidity between 30% and 85%

12.1 Vibration and Shock

The motherboard meets shock and vibration requirements according to the following IEC specifications:
IEC78-2-(*) and IEC721-3-(*) Standard & Levels. The testing requirements are listed in Figure 18.

CDORY—R—R(E. BUFD IEC t#RICRE> Tz, BE /MRBIOBRGEFIZIEDET D @ : IECT8-2-
(*) and IEC721-3-(*) Standard & Levels, F/z. X MEMHCEALTIE. Figure 18 (CUX 77w
JEnTund,



Operating Non-Operating

Vibration | osgacceleration, 1.smm amplitude,s | 1gacceleration, 3mm amplitude, 5 to 500
to soo Hz, 10 sweeps at1 Hz, 10 sweeps at 1 octave/minute for each
octave/minute for each of the three of the three axes(one sweep is 5 to 500 to
axes (one sweep is 5 to 500 to 5 Hz) 5 Hz)

Shock 6g, half-sine 1amS5, 5 shocks for each 12g, half-sine 11m5, 10 shocks for each of
of the three axes the three axes

Figure 18 Vibration and Shock Requirements

13 Prescribed Materials

13.1 Disallowed Components
The following components are not used in the design of the motherboard:
ZOIRY—MR— RDFTHFAU(CHNT, UTFOIZR—> MIAWTIFRSIRY
e Components disallowed by the European Union's Restriction of Hazardous Substances
Directive (ROHS 6)
e Trimmers and/or potentiometers
¢ Dip switches
13.2 Capacitors and Inductors
The following limitations apply to the use of capacitors:

OA>F > —DFERICHEVTE. UTOIRSEREIND

¢ Only aluminum organic polymer capacitors made by high quality manufacturers are
used; they must be rated 105°C

¢ All capacitors have a predicted life of at least 50,000 hours at 45°C inlet air temperature,

under worst conditions
e Tantalum capacitors are forbidden

e SMT ceramic capacitors with case size > 1206 are forbidden (size 1206 are still allowed
when installed far from the PCB edge and with a correct orientation that minimizes risks
of cracks)

e Ceramic material for SMT capacitors must be X7R or better material (COG or NPO type
should be used in critical portions of the motherboard)

Only SMT inductors may be used. The use of through hole inductors is disallowed.

SMT A > 0FDIHNAENSND, Ffz. through hole 1 >4 05 DERFERH SN,



