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Dell PowerkEdge R830 overview

The Dell PowerEdge R830 is a 2U rack system with an 8-drive or 16-drive bay chassis and supports up to:

« Four Intel Xeon E5-4600 v4processors
« 48DIMMs
« 16 hard drives or solid-state drives

% NOTE: Yoursystemsupportsonlyhotswappableharddrives.

«  Twopowersupplyunits

Supported configurations for the PowerEdge R830 system

The Dell PowerEdge R830 system supports the following configurations:

Sixteen 2 5-inch, internal. hot-swappable SAS, SATA SAS/SATA
55D, or Nearline SAS hard drives

Figure 1. Supported configurations for a two processor PowerEdge R830 system
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Figure 2. Supported configurations for a four processor PowerEdge R830 system



Front panel

The front panel provides access to the features available on the front of the server, such as the power button, NMI button, system
identificationtag, systemidentification button,and USBand VGA ports. ThediagnosticLEDs orthe LCD panelis prominentlylocated
onthefrontpanel. The hotswappable harddrives are accessible fromthefrontpanel.

2.5 inch hard drivechassis

Figure 3. Front panel features (2.5-inch hard drive chassis)

1. Power button 2 NMI button

3. System identification button 4. Video connector

5. LCD menu buttons 6 Information tag

7. LCD panel 8 Hard drives

9. vFlash media card slot 10.  USB port

11. USB management port/iDRAC Direct 12, Optical drive
Table 1. Front panel features (2.5-inch hard drive chassis)

Item Indicator, button, or Icon Description

connector
1 Power button (b Press the power button to turn the system on or off. The

indicator on the button indicates if the systemis on or off.

NOTE: Togracefully shut down an ACPIl-compliant
operating system, press the powerbutton.

2 NMI button o) Press the NMI button to troubleshoot softwareand device
drivererrors whenrunning certain operating systems. Usethe
end of a paper clip to press the NMlIbutton.

Fi NOTE:UsetheNMlbuttononlyifdirectedtodosoby
qualified support personnel or by theoperating system
documentation.

3 System identification button @ Press the system ID button:
« Tolocateaparticularsystemwithinarack.

« Toturnthe system ID on or off.

ToresetiDRAC, press and hold the buttonformorethan 15
seconds.

:



Item Indicator, button, or Icon Description
connector
Fi NOTE:

» ToresetiDRACusingsystem|D,ensurethatthe
systemIDbuttonisenabledintheiDRACsetup.

» IfthesystemstopsrespondingduringPOST,pressand
hold the system ID button (for more than five seconds)
toenterthe BIOSprogressmode.

4 Video connector (] Use the video/VGA portto connecta display to the system. For
more information about the supported video/VGA port, see the
Technical specifications section.

5 LCD menu buttons Pressthe LCD menubuttonstonavigate the control panel LCD
menu.

6 Information tag Displays system information such as service tag, NIC, and MAC
address.
% NOTE: Theinformationtagisaslide-outlabelpanel.

7 LCDpanel Displays system ID, status information, andsystem error
messages. For more information, see the LCD panel section.

8 Hard drives Forinformationaboutthe supportedharddrives, seethe
Technical specifications section.

9 vFlashmediacardslot D Use the vFlash media card slot to insert a vFlash media card.

10 USB 2.0 port =1 Use the USB 2.0 portto connect USB devices to the system.
Thisportis4-pin, USB 2.0compliant.

11 USB management port/iDRAC o Use the USB management port/iDRAC Direct port to connect

Direct USB devices to the system or provide access to the iDRAC

Direct features. The USB management port is USB 2.0
compliant. Formoreinformation, seethe Integrated DellRemote
Access Controller User’s Guide at Dell.com/idracmanuals.

12 Optical drive (optional) Forinformationaboutthe supported opticaldrive, seethe
Technical specifications section.

Related links

Technical specifications

Safety instructions

Removing the system cover

LCD panel

The LCD panel of your system provides systeminformation, status, and errormessages toindicate ifthe systemis functioning
correctlyorifthe systemneedsattention. Formoreinformationabouterrormessages, seethe Dell Event and Error Messages
Reference Guide at Dell.com/openmanagemanuals >OpenManage software.

« The LCD backlight turns blue during normal operating conditions.

« Whenthesystemneedsattention, the LCDturns amber,anddisplays anerrorcode followed by descriptive text.

NOTE: If the system is connected to a power source and an error is detected, the LCD turns amber regardless of
whether the system s turned on or off.

* ThelLCD backlightisturned offwhenthe systemisin standby mode and can be turned on by pressing either the Select, Left, or
Rightbuttononthe LCD panel.

* TheLCDbacklightremains offifLCD messagingisturnedoffusingtheiDRAC utility, the LCD panel, orothertools.



Figure 4. LCD panelfeatures

Table2. LCDpanel features

—_
]
w

Item Button Description

1 Left Moves the cursor back in one-step increments.

2 Select Selects the menu item highlighted by the cursor.
3 Right Moves the cursor forward inone-step increments.

Viewing Home screen

During message scrolling:

* Press and hold the button to increase scrolling speed.
* Releasethebuttontostop.

NOTE: Thedisplaystopsscrollingwhenthebuttonisreleased. After45
seconds of inactivity, the display starts scrolling.

The Home screen displays user-configurable information about the system. This screen is displayed during normal system operation
whenthere are no status messages or errors. When the system s in standby mode, the LCD backlight turns off after afew minutes

ofinactivity, iftherearenoerrormessages.

1. Toviewthe Home screen, pressone ofthe three navigation buttons (Select, Left, or Right).
2. Tonavigatetothe Home screenfromanothermenu,complete thefollowingsteps:

a. Pressandholdthe navigationbuttontillthe up arrow t is displayed.

Navigatetothe * usingtheuparrow t

Select the Homeicon.

d. OntheHome screen, pressthe Select buttonto enterthe mainmenu.

Setup menu

% NOTE: Whenyou select an option in the Setup menu, you must confirm the option before proceeding to the nextaction.

Option Description

iDRAC Select DHCP or Static IP to configure the network mode. If Static IP is selected, the available fields are IP,
Subnet (Sub), and Gateway (Gtw). Select Setup DNS to enable DNS and to view domain addresses. Two
separateDNSentriesareavailable.

Seterror SelectSELtoviewLCD error messages in aformat that matches the IPMI descriptioninthe SEL. This
enablesyoutomatchanLCDmessagewithanSEL entry.

Select Simple to view LCD error messages in a simplified user-friendly description. For more information
about error messages, see the Dell Event and Error Messages Reference Guide at Dell.com/
openmanagemanuals > OpenManage software.
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Option Description

Sethome Selectthe defaultinformationtobe displayed onthe Home screen. See Viewmenu sectionforthe options
and optionitems that can be set as the defaultonthe Home screen.

Related links
View menu

View menu

% NOTE: Whenyou selectan optioninthe View menu, you must confirm the option before proceeding to the nextaction.

Option Description

iDRACIP Displays the IPv4 or IPv6 addresses for IDRACS8. Addresses include DNS (Primary and Secondary),
Gateway, IP,andSubnet (IPv6doesnothave Subnet).

MAC Displaysthe MAC addressesforiDRAC,iSCSI, or Network devices.

Name Displays the name of the Host, Model, or User String forthe system.

Number Displays the Asset tag or the Service tag for the system.

Power Displays the power output of the system in BTU/hr or Watts. The display format can be configured in the

Set home submenu of the Setup menu.

Temperature Displaysthetemperature ofthesystemin Celsius or Fahrenheit. The displayformatcan be configuredinthe
Set home submenu of the Setup menu.

Backpanel

Figure 5. Back panel features

1. Full-height PCle expansion card slot on Riser 1 (2) 2. Half-heightPCleexpansioncardslotonRiser2(3)
3. Full-height PCle expansion card slot on Riser 3(2) 4. Powersupplyunit 2

5. Power supply unit 1 6. System identification button

7. System identification port 8 iDRACS Enterprise port

9. Video port 10.  Serial port

11.  Ethernet port 12. USB3.0 port

13. USB2.0 port



Table 3. Back panel features

Item Indicator, button, or Icon Description
connector
1 Full-height PCle expansion Use the card slots to connect up to two full-height PCle
card slot on Riser 1 (2) expansioncardsonRiser1.
2 Half-height PCle expansion Use the card slots to connect up to three half-height PCle
card slot on Riser 2 (3) expansion cards on Riser 2.
3 Full-height PCle expansion Use the card slots to connect up to two full-height PCle
card slot on Riser 3 (2) expansion cards on Riser 3.
4 Power supply unit (PSU2) For information about supported PSUs, see the Technical
5 Power supply unit (PSU1) specifications section.
6 System identification button @ Press the system ID button:
* Tolocateaparticularsystemwithinarack.
* Toturn the system ID on or off.
ToresetiDRAC, press and hold the buttonformorethan 15
seconds.
Q NOTE:

* ToresetiDRACusingsystemID,ensurethatthe system
IDbuttonisenabledintheiDRAC setup.

« IfthesystemstopsrespondingduringPOST, pressand
hold the system ID button (for more than five seconds)
toenterthe BIOSprogressmode.

I System identification port Use the systemidentification portto connectthe system status
indicator assembly through the optional cable management arm.

8 iDRACS Enterprise port Q\e Use the IDRACS Enterprise port to remotely access iDRAC. For
more information, see the Integrated Dell Remote Access
Controller User's Guide at Dell.com/idracmanuals.

9 Video port ol Use the video/VGA port to connectadisplay to the system. For
more information about the supported video/VGA port, see the
Technical specifications section.

10 Serial port 10101 Usethe serial portto connecta serial device tothe system. For
more information about the supported serial port, seethe
Technical specifications section.

11 Ethernet port (4) ﬁ Usethe Ethernet portto connectLocal Area Networks (LANs)
to the system. For more information about the supported
Ethernet ports, see the Technical specifications section.

12 USB 3.0 port soa Use the USB 3.0 portto connect USB devices to the system.
These ports are 4-pin, USB 3.0 compliant.

13 USB 2.0 port o<t Use the USB 2.0 portto connect USB devices to the system.
Thisportis4-pin, USB2.0compliant.

Related links

Technical specifications
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Diagnostic indicators on the frontpanel

% NOTE: The diagnosticindicatorsare not presentifthe systemis equippedwithan LCD display.

NOTE: Nodiagnosticindicators are litwhen the system s turned off. Tostart the system, plugitinto aworking power
sourceandpressthepowerbutton.

Table 4. Diagnostic indicators

Icon

Description

Condition

Corrective action

m

Related links
Getting help

Health indicator

Hard drive
indicator

Electrical
indicator

Temperature
indicator

Theindicatorturns solid blueifthe
system is in good health.

The indicator flashes amber:

* Whenthesystemisturnedon.
« Whenthesystemisinstandby.

« Ifanyerrorconditionexists. For
example, afailed fan, PSU, ora
hard drive.

Theindicatorflashesamberifthere
isaharddriveerror.

The indicator flashes amber if the
system experiences an electrical
error (for example, voltage out of
range, ora failed power supply unit
(PSU) or voltage regulator).

The indicator flashes amber if the
system experiences a thermal error
(for example, the ambient
temperature is out of range or fan
failure).

Memory indicator Theindicatorflashesamberifa

memory error occurs.

None required.

Checkthe System EventLogorsystem messagesfor
the specificissue. For more information about error
messages, seethe Dell Eventand Ervor Messages
Reference Guide at Dell.com/openmanagemanuals >
OpenManage software.

The POST processisinterrupted withoutany video
outputduetoinvalidmemory configurations. Seethe
Getting help section.

Checkthe System EventLogtodetermine the hard
drive that has an error. Run the appropriate Online
Diagnostics test. Restart the system and run
embeddeddiagnostics (ePSA).Iftheharddrivesare
configured in a RAID array, restart the system and
enterthehostadapterconfigurationutilityprogram.

Checkthe SystemEventLogorsystemmessagesfor
the specific issue. If it is due to a problem with the
PSU, checkthe LED onthe PSU. Reseatthe PSU. If
theproblempersists, seethe Gettinghelpsection.

Ensure that none of the following conditions exist:

* Acoolingfanhasbeenremoved orhasfailed.

« System cover, cooling shroud, EMI filler panel,
memory module blank, orbackfillerbracketis
removed.

« Ambient temperature is toohigh.
« External airflow is obstructed.

See the Getting help section.

Check the system event log or system messages for
thelocationofthefailed memory. Reseatthe memory
module. Ifthe problem persists, see the Getting help
section.



Hard drive indicator codes

Each hard drive carrier has an activity indicator and a status indicator. The indicators provide information about the current status of
the hard drive. The activity LED indicates whether hard drive is currently in use or not. The status LED indicates the power condition
ofthe hard drive.

Figure 6. Hard drive indicators
1. harddriveactivityindicator 2. hard drive status indicator

3. hard drive

NOTE: If the hard drive is in the Advanced Host Controller Interface (AHCI) mode, the status indicator (on the right side)
doesnotturnon.

Table 5. Hard drive indicator codes

Drive-statusindicator pattern (RAID only) Condition
Flashes green twice per second Identifying drive or preparing for removal.
Off Drive readyforinsertion orremoval.

NOTE: Thedrivestatusindicatorremainsoffuntilallhard
drivesareinitializedafterthesystemisturnedon.  Drivesare
not ready for insertion or removal during this time.

Flashes green, amber, and then turns off Predicted drive failure
Flashes amberfour times per second Drive failed

Flashes green slowly Drive rebuilding
Steady green Drive online

Flashes greenforthree seconds,amberforthree seconds, Rebuild stopped
and then turns off after six seconds

:



NIC indicator codes

EachNIContheback panelhasanindicatorthatprovidesinformation aboutthe network activityand link status. The activity LED
indicates whetherthe NICis currently connected ornot. Thelink LED indicates the speed ofthe connected network.

Figure 7. NIC indicators

1. linkindicator 2. activity indicator
Table 6. NIC indicators
Convention Status Condition
A Link and activity indicators are off The NIC is not connected to the network.
B Link indicator is green The NICis connected to a valid network atits
maximum port speed (1 Gbps or 10 Gbps).
C Link indicator is amber TheNICisconnectedtoavalid network atless
thanitsmaximumportspeed.
D Activity indicator is flashing green Network data is being sent or received.

Power supply unit indicator codes

AC powersupplyunits (PSUs)haveanilluminatedtranslucenthandlethatservesasanindicator. Theindicatorshowswhether
poweris presentorapowerfaulthas occurred.
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Figure 8. AC PSU status indicator
1. AC PSU status indicator/handle
Table 7. AC PSU status indicators
Convention Power indicator Condition

pattern

A Green Avalid powersourceisconnectedtothe PSUandthe PSUis operational.

Flashinggreen

C Flashinggreenand
turns off

D Flashingamber
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Whenthefirmware ofthe PSUisbeingupdated, the PSU handleflashesgreen.

When hot-adding a PSU, the PSU handle flashes green five times at 4 Hz rate and
turns off. Thisindicates aPSU mismatch withrespectto efficiency, feature set, health
status, and supported voltage.

g NOTE:Ensurethatboththe PSUsare ofthe same capacity.

CAUTION: For ACPSUs, useonly PSUswiththe Extended Power
Performance (EPP)labelonthe back.

NOTE: Mixing PSUs from previous generations of Dell PowerEdge servers can
resultinaPSU mismatch condition orfailuretoturnthe systemon.

Indicatesaproblem withthe PSU.

/\ CAUTION:Whencorrectinga PSUmismatch, replaceonlythe PSUwiththe
flashing indicator. Swapping the PSU to make a matched pair canresultinan
errorconditionandunexpectedsystem shutdown. Tochange fromahigh
output configuration toalowoutput configuration orviceversa, youmust
turn off thesystem.

A CAUTION:ACPSUssupportboth220Vand110Vinputvoltageswiththe
exception of Titanium PSUs, which supportonly 220 V.Whentwoidentical
PSUsreceive different inputvoltages,theycanoutput different wattages,
and trigger amismatch.

A CAUTION: Iftwo PSUsareused, theymustbeofthesametypeandhavethe

same maximum output power.



Convention Power indicator Condition
pattern

Not lit Powerisnotconnected.

Locating Service Tag of your system

Yoursystemisidentified byaunique Express Service Codeand Service Tagnumber. The Express Service Codeand Service Tagare
found on the front of the system by pulling out the information tag. Alternatively, the information may be on a sticker on the chassis

ofthe system. Thisinformationisused by Delltoroute supportcallstothe appropriate personnel.



Documentation resources

This section provides information about the documentation resources for your system.

Table 8. Additional documentation resources for your system

Task

Document

Location

Setting up your system

Configuring your system

Managing your system
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Forinformationaboutinstallingthe systemintoa
rack, see the Rackdocumentationincluded with
your rack solution.

Forinformationaboutturningonthe systemand
thetechnical specifications of your system, see
the Getting Started With Your Systemdocument
thatis shipped with yoursystem.

For information about iDRAC features,
configuring and logging in to iDRAC, and
managing your system remotely, see the
Integrated Dell Remote Access Controller User's
Guide.

For information about installing the operating
system, see the operating system
documentation.

For information about understanding Remote
Access Controller Admin (RACADM)
subcommands and supported RACADM
interfaces, see the RACADM Command Line
Reference Guide for iDRAC.

For information about updating drivers and
firmware, see the Methods to download
firmwareanddriverssectioninthisdocument.

For information about systems management
software offered by Dell, see the Dell
OpenManage Systems Management Overview
Guide.

For information about setting up, using, and
troubleshooting OpenManage, see the Dell
OpenManage Server Administrator User’'s Guide.

Forinformation aboutinstalling, using, and
troubleshooting DellOpenManage Essentials,
seethe DellOpenManage Essentials User’s
Guide.

For information about installing and using Active
System Manager (ASM), see the Active System
Manager User’s Guide.

Dell.com/poweredgemanuals

Dell.com/poweredgemanuals

Dell.com/idracmanuals

Dell.com/operatingsystemmanuals

Dell.com/idracmanuals

Dell.com/support/drivers

Dell.com/openmanagemanuals

Dell.com/openmanagemanuals

Dell.com/openmanagemanuals

Dell.com/asmdocs




Task

Document

Location

Working with DellPowerEdge
RAID controllers

Understanding event and
error messages

Forunderstandingthefeaturesof Dell Lifecycle
Controller (LCC), see the Dell Lifecycle
Controller User’s Guide.

For information about partner programs
enterprise systems management, see the
OpenManage Connections Enterprise Systems
Management documents.

For information about viewing inventory,
performing configuration and monitoring tasks,
remotelyturningonoroffservers,andenabling
alerts for events on servers and components
using the Dell Chassis Management Controller
(CMC),seethe CMCUser’sGuide.

For information about understanding the
features of the Dell PowerEdge RAID controllers
(PERC)anddeployingthe PERCcards, seethe
Storage controllerdocumentation.

Forinformationaboutcheckingtheeventand
error messages generated by the system
firmware and agents that monitor system
components, see the Dell Event and Error
Messages Reference Guide.

Dell.com/idracmanuals

Dell.com/

omconnectionsenterprisesystemsmanagement

Dell.com/esmmanuals

Dell.com/storagecontrollermanuals

Dell.com/openmanagemanuals > OpenManage

software



Technical specifications

Thetechnicaland environmental specifications of your system are outlinedin this section.

System dimensions
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Figure 9.Dimensions of the PowerEdge R830 system
Table9.Dimensions of the PowerEdge R830 system
X Xa Y Z (with bezel)  Zb (without Za (with bezel) Za (without
bezel) bezel)

482.4 mm (18.99 434.0 mm (17.08 86.8 mm (3.42 777.6 mm (30.61 740.6 mm (29.16 35.7mm(1.41 20.4 mm (0.80
inches) inches) inches) inches) inches) inches) inches)

Chassis weight

Table 10. Chassis weight

System Maximum weight (with all hard drives/SSDs) Minimum weight (without any hard drives)

PowerEdge R830 31.7 kg (69.89 Ib) 10.5 kg (23.15 Ib)

-



Processor specifications

The PowerEdge R830 system supports up to four Intel Xeon E5-4600 v4 product family processors.

PSU specifications

The PowerEdge R830 system supports up to two AC redundant power supply units (PSU).
Table 11. PSU specifications

PSU Class Heat dissipation Frequency Voltage

(maximum)
750 WAC Platinum 50/60 Hz  100-240V AC, autoranging
1600 WAC Platinum 100-240V AC, autoranging

NOTE: Ifa systemwith 1600 W PSUs
operatesfrom100to 120V,thenthe
powerratingperPSUisderatedto800
W.

% NOTE: Heatdissipationis calculated using the PSUwattage rating.

% NOTE: This systemisalsodesignedto connecttothelT power systemswithaphaseto phasevoltage notexceeding 230

System battery specifications

The PowerEdge R830 system supports CR 2032 3.0-V lithium coin cell system battery.

Expansion busspecifications

The PowerEdge R830 system supports PCI express (PCle) generation 3 expansion cards, which need to be installed on the system
board using expansion card risers. This system supports three types of expansion card risers.

Memory specifications

The PowerEdge R830 system supports DDR4 registered DIMMs (RDIMMs) and load-reduced DIMMs (LRDIMMs).
Table 12. Memory specifications

Memory modulesockets Memorycapacity MinimumRAM Maximum RAM
Forty-eight DIMMsockets + 64GBor128GBquadrank g GB with dual processors LRDIMM upto 6144 GB with
(LRDIMMs) (minimum one memory module  four processors

*+ 8GBsinglerank(RDIMMS)  per processor)

« 16GBor32GBdualrank
(RDIMMSs)

Drive specifications

Hard drives
The PowerEdge R830 system supports SAS, SATA, or Nearline SAS hard drives.
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Table 13. Supported hard drive options for the PowerEdge R830 system

Sixteen hard drive systems Up to sixteen 2.5-inch, internal, hot-swappable SAS, SATA, SAS/
SATASSD, orNearline SAS harddrives

Optical drive

The system supports one optional SATA DVD-ROM drive or DVD+/-RW drive.

Ports and connectors specifications

USB ports
The PowerEdge R830 system supports:

« USB2.0-compliantportsonthefrontandback panel
« USB3.0-complaintportonthebackpanel

The following table provides more information about the USB specifications:
Table 14. USB specifications

System Frontpanel Backpanel

PowerEdge R830 * One4-pin, USB2.0-compliantport * One4-pin, USB2.0-compliantport
* One USB management port/iDRAC Direct ¢ One 4-pin, USB 3.0-compliant port

NIC ports

The PowerEdge R830 system supportsfour Network Interface Controller (NIC)ports onthe back panel, whichare availableinthe
following two configurations:

« four1Gbps,or
+ two10Gbps

% NOTE: You caninstall up to six PCle add-on NIC cards.

Serial connector

Theserialconnectorconnectsaserialdevicetothe system. The PowerEdge R830 system supports one serial connectoronthe
back panel, which is a 9-pin connector, Data Terminal Equipment (DTE), 16550-compliant.

VGA ports

TheVideoGraphicArray (VGA)portenables youto connectthe systemtoaVGAdisplay. The PowerEdge R830system supports
two 15-pin VGA portsonthe frontand back panels.

Internal Dual SD Module
The PowerEdge R830 system supports two optional flash memory card slots with an internal dual SD module.

% NOTE: Onecardslotis dedicated forredundancy.

Video specifications

The PowerEdge R830 system supports Matrox G200eR2 graphics card with 16 MB capacity.
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Table 15. Supported video resolution options

Resolution Refresh rate (Hz) Color depth (bits)
640x480 60,70 8, 16, 32
800x600 60,75, 85 8, 16, 32
1024x768 60,75, 85 8, 16, 32
1152x864 60,75, 85 8, 16, 32
1280x1024 60,75 8, 16, 32
1440x900 60 8, 16, 32

Environmental specifications

NOTE: Foradditionalinformationaboutenvironmental measurements for specific system configurations, see Dell.com/
environmental_datasheets.

Table 16. Temperature specifications

Temperature Specifications

Storage —40°C to 65°C (—40°F to 149°F)

Continuousoperation (for altitude less than 950 m or 5°C to 40°C (41°F to 104°F) with no direct sunlight on the equipment.
3117 ft)

Fresh air For information about fresh air, see Expanded Operating Temperature
section.

Maximum temperature gradient (operating and storage) 20°C/h (68°F/h)

Table 17. Relative humidity specifications

Relative humidity

Specifications

Storage

Operating

Table 18. Maximum vibration specifications

5% to 95% RH with 33°C (91°F) maximum dew point. Atmosphere must
be non-condensing at all times.

5% to 85% relative humidity with 29°C (84.2°F) maximum dew point.

Maximumvibration

Specifications

Operating

Storage

Table 19. Maximum shock specifications

0.26 Gmsat 5 Hz to 350 Hz (all operation orientations).
1.88 Gimsat 10 Hz to 500 Hz for 15 min (all six sides tested).

Maximum shock

Specifications

Operating

Storage

Sixconsecutivelyexecutedshockpulsesinthe positiveandnegative x, y,
andzaxesof6 Gforupto11ms.

Sixconsecutivelyexecutedshockpulsesinthe positiveandnegative X, y,
and z axes (one pulse on each side of the system) of 71 Gforupto 2 ms.



Table 20. Maximum altitude specifications

Maximum altitude Specifications
Operating 3048 m (10,000 ft)
Storage 12,000 m (39,370 ft)

Table 21. Operating temperature de-rating specifications

Operating temperature de-rating Specifications

Up to 35°C (95°F) Maximum temperature is reduced by 1°C/300 m (1°F/547 ft) above 950
m (3,1171t).

35°C to 40°C (95°F to 104°F) Maximum temperature is reduced by 1°C/175 m (1°F/319 ft) above 950
m (3,117 ft).

40°C to0 45°C (104°F to 113°F) Maximum temperature is reduced by 1°C/125 m (1°F/228ft) above 950
m (3,117 ft).

Related links

Expanded operating temperature

Particulate and gaseous contamination specifications

The following table defines the limitations that help avoid any equipment damage or failure from particulates and gaseous
contamination. If the levels of particulates or gaseous pollution exceed the specified limitations and result in equipment damage or
failure, youmayneedtorectifytheenvironmentalconditions.Re-mediationofenvironmentalconditionsistheresponsibilityofthe
customer.

Table 22. Particulate contamination specifications

Particulatecontamination Specifications

Air filtration Datacenterairfiltrationas defined by 1ISO Class 8 per ISO 14644-1witha
95% upper confidence limit.

ﬁ NOTE: This conditionapplies todatacenterenvironmentsonly.
Airfiltrationrequirements donotapplytolTequipmentdesigned
to be used outside a data center, in environments such as an
office or factory floor.

NOTE: Air entering the data center must have MERV11 or
MERV1 3 filtration.

Conductive dust Airmustbe free of conductive dust, zinc whiskers, or other conductive
particles.

NOTE: This conditionapplies todatacenterand non-datacenter
environments.

Corrosive dust * Airmustbefree of corrosive dust.

* Residualdustpresentintheairmusthaveadeliquescentpointless
than 60% relative humidity.

NOTE: This conditionappliestodatacenterand non-datacenter
environments.
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Table 23. Gaseous contamination specifications

Gaseous contamination Specifications
Coppercoupon corrosionrate <300 A/month per Class G1 as defined by ANSI/ISA71.04-1985.
Silver coupon corrosion rate <200 A/month as defined by AHSRAE TC9.9.

% NOTE: Maximum corrosive contaminant levels measured at <50% relative humidity.

Standard operating temperature

Table 24. Standard operating temperature specifications

Standard operating temperature Specifications

Continuous operation (foraltitude lessthan 950 mor 5°C to 40°C (41°F to 104°F) with no direct sunlight on the equipment.

ST g NOTE: Thechassissupportsamaximumof 135 Wprocessors.

Expanded operating temperature

Table 25. Expanded operating temperature specifications

Expanded operating temperature Specifications

Continuous operation 5°C to 40°C at 5% to 85% RH with 29°C dew point.

NOTE: Outsidethe standardoperatingtemperature(10°Cto
35°C), the system canoperate continuouslyintemperatures as
low as 5°C and as high as 40°C.

For temperatures between 35°C and 40°C, de-rate maximum allowable
temperature by 1°C per 175 m above 950 m (1°F per 319 ft).

< 1% of annual operating hours —5°C to 45°C at 5% to 90% RH with 29°C dew point.

NOTE: Outsidethestandardoperatingtemperature (10°Cto
35°C), the system can operate downto-5°Corupto45°Cfora
maximum of 1% of its annual operating hours.

For temperatures between 40°C and 45°C, de-rate maximum allowable
temperature by 1°C per 125 m above 950 m (1°F per 228 ft).

% NOTE: Whenoperatingintheexpandedtemperaturerange, systemperformancemaybeimpacted.

NOTE:Whenoperatingintheexpandedtemperaturerange,ambienttemperaturewarningsmaybereportedonthe LCD
panelandinthe System Event Log.

Expanded operating temperature restrictions

« Do notperform a cold startup below 5°C.

« Theoperatingtemperature specifiedis foramaximumaltitude of 950 m.

« PCleCardsarenotsupportedonslot1and2.

« Amaximumofeightharddrivesare supported onsystemswitha135Wprocessor.

« Redundantpowersupplies are required.

= Non-Dell qualified peripheral cards and/or peripheral cards greater than 25 W are not supported.
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Initial system setup and configuration

Settingupyoursystem

Complete the following steps to set up your system:

1. Unpack the system.

2. Install the system into the rack. For more information about installing the system into the rack, see your system Rack Installation
Placemat atDell.com/poweredgemanuals.

Connecttheperipheralstothesystem.

Connectthe systemtoits electrical outlet.

Turnthe system on bypressing the power button or by usingiDRAC.
Turn on the attachedperipherals.

iDRAC configuration

The Integrated Dell Remote Access Controller (iDRAC) is designed to make system administrators more productive and improve the
overall availability of Dell systems. iDRAC alerts administrators to system issues, helps them perform remote system management,
andreducestheneedforphysicalaccesstothesystem.

Options to set up iDRAC IP address

Youmustconfigure the initial network settings based on your network infrastructure to enable the communication toandfrom
iDRAC.YoucansetupthelPaddressbyusing one ofthefollowinginterfaces:

Interfaces Document/Section

iDRAC Settings See Dell Integrated Dell Remote Access Controller User's Guide at Dell.com/idracmanuals
utility

Dell Deployment See Dell Deployment Toolkit User’s Guide at Dell.com/openmanagemanuals

Toolkit

Dell Lifecycle See Dell Lifecycle Controller User’s Guide at Dell.com/idracmanuals

Controller

Chassis orServer See the LCD panel section
LCDpanel

YoumustusethedefaultiDRAC IPaddress 192.168.0.120toconfiguretheinitialnetworksettings, includingsettingup DHCPora
static IP for iDRAC.

% NOTE: Toaccess iDRAC connect the network cable to the Ethernet connector on the system board.

% NOTE: Ensurethat you change the default user name and password after setting up the iDRACIPaddress.

Related links
LCD panel

Log in to iDRAC
You can log in to iDRAC as:

.



« iDRAC user
« Microsoft ActiveDirectoryuser
« Lightweight Directory Access Protocol (LDAP)user

The default user name and password are rootand calvin. You can also log in by using Single Sign-On or Smart Card.

% NOTE: Youmust have iDRAC credentialstologintoiDRAC.

FormoreinformationaboutloggingintoiDRAC andiDRAC licenses, see the Integrated Dell Remote Access Controller User's Guide
at Dell.com/idracmanuals.

Options to install the operatingsystem

Ifthe systemisshipped withoutanoperating system, installthe supported operating systemby using one ofthe followingresources:
Table 26. Resources to install the operating system

Resources Location

Dell Systems Management Tools and Documentation media Dell.com/operatingsystemmanuals
DellLifecycle Controller Dell.com/idracmanuals

Dell OpenManage Deployment Toolkit Dell.com/openmanagemanuals
Dell certified VMware ESXi Dell.com/virtualizationsolutions
Supported operating systems on Dell PowerEdge systems Dell.com/ossupport

Installation and How-to videos for supported operating systems  Supported Operating Systems for Dell PowerEdge Systems
on Dell PowerEdge systems

Methods to download firmware and drivers

You can download the firmware and drivers by using any of the following methods:

Table 27. Firmware and drivers

Methods Location

From the Dell Support site Dell.com/support/home

Using Dell Remote Access Controller Lifecycle Controller iDRAC  Dell.com/idracmanuals

with LC)

Using Dell Repository Manager (DRM) Dell.com/openmanagemanuals
Using DellOpenManage Essentials (OME) Dell.com/openmanagemanuals
Using Dell Server Update Utility (SUU) Dell.com/openmanagemanuals
Using Dell OpenManage Deployment Toolkit (DTK) Dell.com/openmanagemanuals

Downloading the drivers and firmware
Dell recommends that you download and install the latest BIOS, drivers, and systems management firmware on your system.

Prerequisites

Ensure that you clear the web browser cache before downloading the drivers and firmware.

Steps

1. GotoDell.com/support/drivers.

2. UndertheDrivers&Downloads section, type the Service Tagofyoursysteminthe Service TagorExpressService Code
box, and then click Submit.
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3.

4.

30

% NOTE: If you do not have the Service Tag, select Detect My Product to allow the system to automatically detect
yourServiceTag,orunderGeneralsupport, navigatetoyour product.

ClickDrivers&Downloads.
The drivers that are applicable to your selection are displayed.
DownloadthedriverstoaUSBdrive, CD,orDVD.



Pre-operating system management applications

You can manage basic settings and features ofasystem without booting to the operating system by using the system firmware.

Options to manage the pre-operating system applications

Your system has the following options to manage the pre-operating system applications:

» System Setup

* Boot Manager

» DellLifecycle Controller

» Preboot Execution Environment (PXE)

Related links

System Setup

Boot Manager
Dell Lifecycle Controller

PXE boot

System Setup

By using the System Setup screen, you can configure the BIOS settings, iDRAC settings, and device settings of your system.

NOTE: Help text for the selected field is displayed in the graphical browser by default. Toview the help textin the text
browser, pressF1.

You can access system setup by using two methods:

« Standard graphical browser — The browser is enabled by default.
« Textbrowser — The browser is enabled by using Console Redirection.

Related links
System Setup details
Viewing System Setup

Viewing System Setup
To view the System Setup screen, perform the following steps:

1. Turnon,orrestartyoursystem.
2. Press F2immediately after you see the following message:
F2 = System Setup

NOTE: If your operating system begins to load beforeyou press F2, wait for the system to finish booting, and then
restartyoursystemandtryagain.

Related links

System Setup
System Setup details
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System Setup details

The System Setup Main Menu screen details are explained as follows:

Option Description

System BIOS Enablesyoutoconfigure BIOS settings.

iDRAC Settings Enables you to configure iDRAC settings.

TheiDRAC settings utility is an interface to set up and configure the IDRAC parameters by using UEFI
(Unified Extensible Firmware Interface). You can enable or disable various iDRAC parameters by using the
iDRAC settings utility. For more information about this utility, see Integrated Dell Remote Access Controller
User’s Guideat Dell.com/idracmanuals.

Device Settings Enables you to configure device settings.

Related links

System Setup
Viewing System Setup

System BIOS
iDRAC Settings utility

Device Settings

System BIOS

Youcanusethe SystemBIOS screento edit specific functions such as boot order, system password, setup password, setthe RAID
mode, and enable or disable USB ports.
Related links

System BIOS Settings details
Boot Settings

Network Settings

System Security

System Information

Memory Settings
Processor Settings

SATA Settings
Integrated Devices
Serial Communication
System Profile Settings
Miscellaneous Settings
iDRAC Settings utility

Device Settings
Viewing System BIOS

Viewing System BIOS

To view the System BIOS screen, perform the following steps:

1.
2.

32

Turnon, orrestartyoursystem.
Press F2 immediately after you see the following message:
F2 = System Setup

NOTE: If your operating system begins toload beforeyou press F2, wait for the system to finish booting, and then
restartyoursystemandtryagain.

OntheSystemSetup Main Menuscreen, clickSystemBIOS.



Related links

System BIOS
System BIOS Settings details

System BIOS Settings details

The System BIOS Settings screen details are explained as follows:

Option Description
System Information Specifies information about the system such as the system model name, BIOS version, and Service Tag.
Memory Settings  Specifies information and options related to the installed memory.

Processor Settings Specifies information and options related to the processor such as speed and cache size.

SATA Settings Specifies optionstoenable ordisable the integrated SATA controllerand ports.
Boot Settings Specifies optionsto specifythe bootmode (BIOS or UEFI). Enables you tomodify UEFIand BIOS boot
settings.

Network Settings  Specifies options to change the network settings.

Integrated Devices Specifiesoptionsto manageintegrated device controllers and ports and specify related features and options.

Serial Specifies options to manage the serial ports and specify related features and options.

Communication

System Profile Specifies options to change the processor power management settings, memory frequency, and so on.
Settings

System Security Specifies options to configure the system security settings, such as system password, setup password,
Trusted Platform Module (TPM)security. Italso manages the powerand NMI buttons onthe system.

Miscellaneous Specifies options to change the system date, time, and so on.
Settings
Related links

System BIOS
Viewing System BIOS

Boot Settings
You can use the Boot Settings screen to set the boot mode to either BIOS or UEFI. It also enables you to specify the boot order.
Related links

Boot Settings details

System BIOS

Viewing Boot Settings

Choosingthe system boot mode

Changing the boot order

Viewing Boot Settings
To view the Boot Settings screen, perform the following steps:

1. Turnon,orrestartyoursystem.
2. Press F2immediately after you see the following message:
F2 = System Setup

% NOTE: If your operating system begins to load beforeyou press F2, wait for the system to finish booting, and then
restartyoursystemandtryagain.

3. OntheSystemSetup Main Menuscreen, click SystemBIOS.
4. OntheSystemBIOSscreen, clickBootSettings.
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Related links
Boot Settings
Boot Settings details
Choosingthe system boot mode
Changing the boot order

Boot Settings details
The Boot Settings screen details are explained as follows:

Option Description

Boot Mode Enables you to setthe bootmode of the system.

A CAUTION: Switching the boot mode may preventthe systemfrom bootingifthe operating system
isnotinstalledinthesamebootmode.

Ifthe operating system supports UEFI, you can set this option to UEFI. Setting this field to BIOS allows
compatibility withnon-UEFI operating systems. This optionis setto BIOS by default.

NOTE: Setting this field to UEFI disablesthe BIOS Boot Settings menu. Setting this field to BIOS
disables the UEFI Boot Settings menu.

Boot Sequence Enablesordisablesthe Boot Sequence Retryfeature. Ifthis optionis setto Enabled and the systemfails to
Retry boot, the systemreattempts theboot sequence after 30 seconds. This optionis setto Enabledby default.

Hard-DiskFailover Specifiesthe harddrivethatis bootedinthe eventofahard drive failure. The devices are selectedinthe
Hard-DiskDriveSequenceontheBoot OptionSettingmenu.Whenthisoptionissetto Disabled, onlythe
first hard drive in the list is attempted to boot. When this option is set to Enabled, all hard drives are
attempted to bootinthe order selected inthe Hard-Disk Drive Sequence. This optionis notenabled for
UEFI Boot Mode.

BootOption Configures the boot sequence and the boot devices.
Settings

BIOS Boot Settings Enables or disables BIOS boot options.
% NOTE: This optionis enabled onlyifthe boot modeis BIOS.

UEFIBootSettings Enables ordisables UEFI Boot options. The Boot options include IPv4 PXE and IPv6 PXE. This optionis set
to IPv4 by default.

% NOTE: This optionis enabled onlyifthe boot mode is UEFI.

Related links
Boot Settings
Viewing Boot Settings
Choosingthe system boot mode
Changing the boot order

Choosing the system boot mode

System Setup enables you to specify one of the following boot modes for installing your operating system:

» BIOSbootmode (thedefault)isthe standard BIOS-levelbootinterface.

» UnifiedExtensible Firmware Interface (UEFI)bootmodeis anenhanced64-bitbootinterface. Ifyouhave configured your
systemtobootto UEFImode, itreplacesthe systemBIOS.

1. FromtheSystemSetupMainMenu,clickBootSettings,andselectBoot Mode.
2. Selectthe boot mode you want the system to bootinto.

A CAUTION: Switchingthe boot mode may preventthe system frombootingiftheoperating systemis notinstalledin
thesamebootmode.

.



3. Afterthesystembootsinthe specified bootmode, proceedtoinstall your operating systemfromthatmode.

% NOTE: Operating systems must be UEFI-compatible to beinstalled from the UEFI boot mode. DOS and 32-bit operating
systems do not support UEFland can only be installed from the BIOS boot mode.

Q NOTE: For the latest information about supported operating systems, go to Dell.com/ossupport.

Related links

Boot Settings
Boot Settings details

Viewing Boot Settings

Changing the boot order

Youmay have to change the boot order if you want to boot from a USB key or an optical drive. The following instructions may vary if
you have selected BIOS forBoot Mode.

1. OntheSystemSetupMain Menuscreen, clickSystemBIOS— BootSettings.
2. Click Boot Option Settings — Boot Sequence.

3.  Usethearrowkeys to selectaboot device, and use the plus (+)and minus (-)sign keys to move the device down or up in the
order.

4, Click Exit,andthenclick Yestosave the settings on exit.

Related links
Boot Settings
Boot Settings details
Viewing Boot Settings

Network Settings

Youcanusethe NetworkSettings screentomodify PXE device settings. The network settings optionisavailableonlyinthe UEFI
mode.

% NOTE:The BIOSdoesnotcontrolnetworksettingsintheBIOSmode.FortheBIOSbootmode,theoptionalBoot ROM
ofthenetworkcontrollershandlesthenetworksettings.
Related links
UEFI iSCSI Settings
Network Settings screen details
UEFIiSCSI Settings details
System BIOS
Viewing Network Settings
Viewing UEFI iSCSI Settings

Viewing Network Settings
To view the Network Settings screen, perform the following steps:

1. Turnon,orrestartyoursystem.
2. Press F2immediately after you see the following message:
F2 = System Setup

NOTE: If your operating system begins to load before you press F2, wait for the system to finish booting, and then
restartyoursystemandtryagain.

3. OntheSystemSetup Main Menuscreen, click SystemBIOS.
4. OntheSystemBIOSscreen,click NetworkSettings.

Related links

Network Settings
Network Settings screen details
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Network Settings screen details
The Network Settings screen details are explained as follows:

Option Description

PXEDevicen(n=1 Enablesordisablesthedevice.\WWhenenabled,aUEFIbootoptioniscreatedforthedevice.
to4)

PXE Device n Enables you to control the configuration of the PXEdevice.
Settings(n = 1 to 4)
Related links

Network Settings
Viewing Network Settings

UEFI iSCSI Settings

YoucanusetheiSCSISettings screentomodifyiSCSldevice settings. TheiSCSI Settings optionisavailable onlyinthe UEFIboot
mode. BIOS does not control network settings in the BIOS boot mode. For the BIOS boot mode, the option ROM of the network
controller handles the network settings.
Related links

UEFI iSCSI Settings details

Viewing UEFI iSCSI Settings

Viewing UEFI iSCSI Settings
To view the UEFI iSCSI Settings screen, perform the following steps:

1. Turnon,orrestartyoursystem.
2. Press F2immediately after you see the following message:
F2 = System Setup

NOTE: If your operating system begins toload beforeyou press F2, wait for the system to finish booting, and then
restartyoursystemandtryagain.

3. OntheSystemSetup Main Menuscreen, click SystemBIOS.
4. OntheSystemBIOSscreen,click NetworkSettings.
5. OntheNetworkSettingsscreen, click UEFIiSCSISettings.

Related links
UEFI1 iSCSI Settings
UEFI iSCSI Settings details

UEFI iSCSI Settings details
The UEFI ISCSI Settings screen details are explained as follows:

Option Description
ISCSI Initiator Name Specifies the name of the iSCSI initiator (ign format).

ISCSI Devicen(n= EnablesordisablestheiSCSIdevice.Whendisabled,aUEFIbootoptioniscreatedfortheiSCSldevice
1 to4) automatically.

Related links
UEFI1iSCSI Settings
Viewing UEFI iSCSI Settings
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System Security

Youcanusethe SystemSecurity screento performspecificfunctions suchas setting the system password, setup passwordand
disabling the power button.

Related links

System Security Settings details

Operatingwithasetup passwordenabled

System BIOS

Viewing System Security

Creating a system and setup password

Using your system password to secure your system

Deleting or changing system and setup password

Viewing System Security
To view the System Security screen, perform the following steps:

1. Turnon,orrestartyoursystem.
2. Press F2immediately after you see the following message:
F2 = System Setup

NOTE: If your operating system begins to load beforeyou press F2, wait for the system to finish booting, and then
restartyoursystemandtryagain.

3. OntheSystemSetup Main Menuscreen, click SystemBIOS.
4. OntheSystemBIOSscreen, click SystemSecurity.

Related links
System Security

System Security Settings details

System Security Settings details
The System Security Settings screen details are explained as follows:

Option
Intel AES-NI

SystemPassword

SetupPassword
PasswordStatus

TPM Security

TPMInformation
TPM Status

TPMCommand

Description

Improves the speed of applications by performing encryption and decryption by using the Advanced
Encryption Standard Instruction Set(AES-NI). Thisoptionis setto Enabledbydefault.

Setsthe system password. Thisoptionis setto Enabled bydefaultandisread-onlyifthe passwordjumper
isnotinstalledinthe system.

Setsthe setup password. Thisoptionisread-onlyifthe passwordjumperis notinstalledinthesystem.

Locksthe systempassword. Thisoptionissetto Unlockedbydefault.

% NOTE: The TPM menu is available onlywhen the TPM moduleis installed.

Enables you to control the reporting mode of the TPM. The TPM Security option is set to Off by default.
Youcan only modify the TPM Status, TPM Activation, and Intel TXT fields ifthe TPM Status field is set to
either On with Pre-boot Measurements or Onwithout Pre-boot Measurements.

Changes the operational state ofthe TPM. This optionis setto No Change by default.
Specifiesthe TPMstatus.

A CAUTION: Clearingthe TPMresultsinthelossofallkeysinthe TPM. Thelossof TPMkeysmay
affect booting to the operating system.

Clears all the contents of the TPM. The TPM Clear option is set to No by default.



Option Description

Intel TXT Enablesordisablesthe IntelTrustedExecution Technology(TXT)option. Toenable the Intel TXToption,
virtualizationtechnologyand TPM Securitymustbe enabled with Pre-bootmeasurements. Thisoptionis set
to Off bydefault.

Power Button Enables ordisables the power button on the front of the system. This optionis setto Enabled by default.
NMI Button Enables ordisablesthe NMI button on the front ofthe system. This optionis setto Disabled by default.
ACPowerRecovery Setshowthe system behaves after AC poweris restored to the system. This optionis setto Last by default.

AC Power Recovery Setsthe time delay for the system to power up after AC power is restored to the system. This option is set
Delay toImmediate by default.

User Defined Delay Setsthe User Defined Delay option when the User Defined option for AC Power RecoveryDelayis
(60s to 240s) selected.

UEFI Variable Provides varying degrees of securing UEF| variables. When set to Standard (the default), UEF| variables are

Access accessible inthe operating system perthe UEFI specification. When setto Controlled, selected UEFI
variables are protectedin the environment and new UEFI boot entries are forced to be atthe end of the
currentbootorder.

Secure Boot Enables Secure Boot, wherethe BIOS authenticateseachpre-bootimagebyusingthecertificatesinthe

Secure Boot Policy. Secure Boot is disabled by default.

Secure Boot Policy WhenSecureBootpolicyissettoStandard,the BIOSusesthesystemmanufacturer'skeyandcertificates
to authenticate pre-bootimages. When Secure Boot policy is set to Custom, the BIOS uses the user-
defined key and certificates. Secure Bootpolicyissetto Standardbydefault.

Secure Boot Policy Specifies the list of certificates and hashes that secure boot uses to authenticate images.
Summary
Related links

System Security
Viewing System Security

Creating a system and setup password
Prerequisites

Ensure that the password jumper is enabled. The password jumper enables or disables the system password and setup password
features. For more information, see the System board jumper settings section.

NOTE:Ifthepasswordjumpersettingisdisabled,theexistingsystempasswordandsetuppasswordaredeletedandyou
neednotprovidethesystempasswordtobootthe system.
Steps
1. ToenterSystemSetup, pressF2immediately afterturningonorrebootingyoursystem.
2. OntheSystemSetup Main Menuscreen, click SystemBIOS—System Security.
3. OntheSystemSecurityscreen, verifythat PasswordStatusissettoUnlocked.
4. IntheSystemPasswordfield, type yoursystempassword,andpressEnterorTab.
Use the following guidelines to assign the system password:
* Apasswordcanhaveupto32characters.
« Thepasswordcancontainthenumbers Othrough9.
« Onlythefollowing special characters are allowed: space, (*), (+),(,), (), (.), (), ), (), (\), D), ().

A message prompts you to reenter the system password.

5. Reenter the system password, and click OK.

6. IntheSetupPasswordfield,type yoursetup passwordandpressEnterorTab.
Amessagepromptsyoutoreenterthesetup password.

7. Reenter the setup password, and click OK.

8. PressEsctoreturntothe SystemBIOSscreen. Press Escagain.
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A message prompts you to save the changes.

% NOTE: Password protection does not take effect until the system reboots.

Related links
System Security

Using your system password to secure your system

If you have assigned a setup password, the system accepts your setup password as an alternate system password.
Steps

1. Turnonorrebootyoursystem.

2. Typethe system password and press Enter.

Next steps
When Password Status is set to Locked, type the system password and press Enter when prompted at reboot.

% NOTE:Ifanincorrect systempasswordistyped, the systemdisplaysamessageand promptsyoutoreenteryour
password.Youhavethreeattemptstotypethecorrect password. Afterthethird unsuccessful attempt, the system
displays anerror messagethatthe system has stopped functioning and must be turned off. Even afteryou turn offand
restartthesystem, theerrormessageisdisplayeduntilthecorrectpasswordisentered.

Related links

System Security

Deleting or changing system and setup password
Prerequisites

% NOTE: Youcannotdelete or change an existing system or setup password if the Password Status is set to Locked.

Steps

1. ToenterSystemSetup, press F2immediately afterturningonorrestartingyoursystem.

Onthe SystemSetup Main Menuscreen, click System BIOS—System Security.

Onthe SystemSecurityscreen, ensure that PasswordStatusis settoUnlocked.

Inthe System Passwordfield, alterordelete the existing system password, andthen press Enteror Tab.

In the Setup Password field, alter or delete the existing setup password, and then press Enter or Tab.
Ifyouchangethe systemandsetup password, amessage prompts youtoreenterthe newpassword. If youdelete the system
andsetuppassword,amessage prompts youto confirmthedeletion.

Ul W N

6. PressEsctoreturntothe SystemBIOS screen. Press Escagain,andamessage prompts youtosavethechanges.

Related links
System Security
Operating with a setup password enabled

If Setup Password is setto Enabled, type the correct setup password before modifying the system setup options. If

you do not type the correct password in three attempts, the system displays the following message:

Invalid Password! Number of unsuccessful password attempts: <x> System Halted! Must power
down.

Evenafteryouturnoffandrestartthe system, the errormessageis displayed untilthe correct passwordis typed. The following
options areexceptions:

» IfSystemPasswordisnotsetto Enabledandisnotlockedthroughthe PasswordStatus option, youcanassignasystem
password. For more information, see the System Security Settings screen section.

* Youcannotdisable or change an existing system password.

NOTE: Youcan use the password status optionwiththe setup password optionto protect the system password from
unauthorized changes.
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Related links
System Security

System Information

You can use the System Information screen to view system properties such as Service Tag, system model name, and the BIOS
version.
Related links

System Information details

System BIOS
Viewing System Information

Viewing System Information
To view the System Information screen, perform the following steps:

1. Turnon,orrestartyoursystem.
2. Press F2immediately after you see the following message:
F2 = System Setup

NOTE: If your operating system begins toload before you press F2, wait for the system to finish booting, and then
restartyoursystemandtryagain.

3. OntheSystemSetup Main Menuscreen, click SystemBIOS.
4. Onthe System BIOS screen, click System Information.

Related links
System Information

System Information details
The System Information screen details are explained as follows:

Option Description

System Model Specifies the system model name.

Name

System BIOS Specifies the BIOS version installed on the system.

Version

System Specifies the current version of the Management Engine firmware.
Management

Engine Version
System Service Tag Specifies the system Service Tag.

System Specifies the name of the system manufacturer.
Manufacturer

System Specifies the contact information of the system manufacturer.
Manufacturer

Contact

Information

System CPLD Specifiesthe currentversion ofthe system complexprogrammablelogicdevice (CPLD)firmware.
Version

UEFI Compliance Specifiesthe UEFIcompliance level ofthe systemfirmware.
Version

Related links
System Information
System Information details
Viewing System Information
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Memory Settings

Youcanusethe MemorySettings screentoviewallthe memorysettingsand enable ordisable specificmemoryfunctions, suchas
system memory testing and node interleaving.

Related links

Memory Settings details

System BIOS

Viewing Memory Settings

Viewing Memory Settings
To view the Memory Settings screen, perform the following steps:

1. Turnon,orrestartyoursystem.
2. Press F2immediately after you see the following message:
F2 = System Setup

NOTE: If your operating system begins to load before you press F2, wait for the system to finish booting, and then
restartyoursystemandtryagain.

3. OntheSystemSetup Main Menuscreen, click SystemBIOS.
4. OntheSystemBIOSscreen,clickMemorySettings.

Related links

Memory Settings

Memory Settings details

Memory Settings details
The Memory Settings screen details are explained as follows:

Option

System Memory
Size

System Memory
Type

System Memory
Speed

System Memory
Voltage

VideoMemory

System Memory
Testing

Memory Operating
Mode

Description

Specifies the memory size in the system.
Specifiesthetype ofmemoryinstalledinthe system.
Specifies the system memory speed.

Specifies the system memory voltage.

Specifies the amount of videomemory.

Specifies whether the system memory tests are run during system boot. Options are Enabled and Disabled.
ThisoptionissettoDisabledbydefault.

Specifies the memory operating mode. The options available are Optimizer Mode, Advanced ECC Mode,
Mirror Mode, Spare Mode, Spare with Advanced ECC Mode, Dell Fault Resilient Mode and Dell NUMA
Fault Resilient Mode. This option is setto Optimizer Mode by default.

% NOTE: The Memory Operating Mode option can have differentdefault and available options based
on the memory configuration of your system.

Fi NOTE:TheDellFaultResilientModeoptionestablishesanareaof memorythatis faultresilient.
This mode can be used by an operating system that supports the feature to load critical
applications or enables the operating system kernel to maximize system availability.

Node Interleaving Specifies if Non-Uniform Memory architecture (NUMA) is supported. If this field is set to Enabled, memory

interleavingis supported ifasymmetric memory configurationis installed. If the field is setto Disabled, the
system supports NUMA (asymmetric) memory configurations. This option is set to Disabled by default.



Option Description

Snoop Mode Specifies the Snoop Mode options. The Snoop Mode options available are Home Snoop, Early Snoop, and
Clusteron Die. This optionis setto Early Snoop by default. This field is available only when the Node
InterleavingissettoDisabled.

Related links

Memory Settings
Viewing Memory Settings

Processor Settings

Youcanusethe ProcessorSettingsscreentoviewthe processorsettings, and perform specificfunctions such asenabling
virtualization technology, hardware prefetcher, and logical processor idling.
Related links

Processor Settings details

System BIOS
Viewing Processor Settings

Viewing Processor Settings
To view the Processor Settings screen, perform the following steps:

1. Turnon,orrestartyoursystem.
2. Press F2immediately after you see the following message:
F2 = System Setup

NOTE: If your operating system begins to load beforeyou press F2, wait for the system to finish booting, and then
restartyoursystemandtryagain.

3. OntheSystemSetup Main Menuscreen, click SystemBIOS.
4. OntheSystemBIOSscreen,clickProcessorSettings.

Related links
Processor Settings
Processor Settings details

Processor Settings details
The Processor Settings screen details are explained as follows:

Option Description

Logical Processor Enablesordisablesthelogical processors and displays the number of logical processors. Ifthis optionis set
toEnabled, the BIOS displays all the logical processors. Ifthis optionissetto Disabled, the BIOSdisplays
onlyonelogical processorpercore. Thisoptionis setto Enabledbydefault.

QPI Speed Enables you to control QuickPath Interconnect data ratesettings.

Alternate RTID Modifies Requestor Transaction IDs, which are QPI resources. This option is set to Disabled by default.
(Requestor , . . . .

Transaction ID) % NOTE:  Enablingthisoptionmaynegativelyimpacttheoverallsystemperformance.

Setting

Virtualization Enables or disables the additional hardware capabilities provided for virtualization. This option is set to
Technology Enabled by default.

Address Translation Defines the Address Translation Cache (ATC) for devices to cache the DMA transactions. This option
Service (ATS) provides an interface between CPU and DMA Memory Management to a chipset's Address Translation and
Protection Tabletotranslate DMAaddressestohostaddresses.ThisoptionissettoEnabledbydefault.

Adjacent Cache Optimizesthesystemforapplicationsthatneedhighutilizationofsequentialmemoryaccess. Thisoptionis
Line Prefetch settoEnabledbydefault. Youcan disable this option for applications that need high utilization of random
memoryaccess.

-



Option

Hardware
Prefetcher

DCU Streamer
Prefetcher

DCU IP Prefetcher
ExecuteDisable

Logical Processor
Idling

Configurable TDP

X2ApicMode

Dell Controlled
Turbo

NumberofCores
perProcessor

Processor 64-bit
Support

Processor Core
Speed

Processor 1

Related links

Processor Settings

Description

Enables or disables the hardware prefetcher. This option is set to Enabled by default.

Enables ordisablesthe Data Cache Unit(DCU)streamer prefetcher. This optionis setto Enabledby
default.

Enables ordisables the Data Cache Unit(DCU) IP prefetcher. This optionis setto Enabledbydefault.
Enablesyoutorunthedisable memoryprotectiontechnology. Thisoptionis setto Enabled bydefault.

Enables you toimprove the energy efficiency of a system. It uses the operating system core parking
algorithm and parks some ofthelogical processorsin the systemwhichin turn allows the corresponding
processorcorestotransitionintoalowerpoweridle state. This option canonlybe enabledifthe operating
systemsupportsit. Itis setto Disabled bydefault.

Enables you to reconfigure the processor Thermal Design Power (TDP) levels during POST based on the
powerandthermaldelivery capabilities ofthe system. TDP verifiesthemaximumheatthe coolingsystemis
neededtodissipate. ThisoptionissettoNominalbydefault.

% NOTE: This optionis onlyavailable oncertain stock keeping units (SKUs) of the processors.

Enables or disables the X2Apic mode.

Controlstheturboengagement. Enable this option onlywhen System Profileis setto Performance.

% NOTE: Dependingonthe numberofinstalled CPUs, there maybe up tofourprocessorlistings.

Controlsthe number of enabled cores in each processor. This optionis setto All by default.
Specifies if the processor(s) support 64-bit extensions.
Specifies the maximum core frequency of the processor.

% NOTE: Dependingonthe numberof CPUs, there may be up tofour processors listed.

The following settings are displayed for each processor installed in the system:

Option Description

Family-Model- Specifies the family,model, and stepping of the processor as defined by Intel.
Stepping

Brand Specifies the brand name.

Level 2 Cache
Level 3 Cache

Specifies the total L2 cache.
Specifies the total L3 cache.

Number of Cores  Specifies the number of cores perprocessor.

Viewing Processor Settings

SATA Settings

You can use the SATA Settings screen to view the SATA settings of SATA devices and enable RAID on your system.



Related links
SATA Settings details

System BIOS
Viewing SATA Settings

Viewing SATA Settings
To view the SATA Settings screen, perform the following steps:

1. Turnon,orrestartyoursystem.
2. Press F2immediately after you see the following message:
F2 = System Setup

NOTE: If your operating system begins to load before you press F2, wait for the system to finish booting, and then
restartyoursystemandtryagain.

3. OntheSystemSetup Main Menuscreen, click SystemBIOS.
4. OntheSystemBIOS screen, click SATASettings.

Related links

SATA Settings
SATA Settings details

SATA Settings details
The SATA Settings screen details are explained as follows:

Option Description
EmbeddedSATA Enablesthe embedded SATAoptionto be setto Off, ATA, AHCI, or RAID modes. This optionis setto AHCI
by default.

Security Freeze Sends Security Freeze Lock command to the Embedded SATA drives during POST. This option is applicable
Lock only for ATAand AHCI modes.

Write Cache Enables or disables the command for Embedded SATAdrives during POST.

Port A Setsthedrivetype ofthe selecteddevice. ForEmbedded SATAsettingsin ATAmode, setthisfieldto Auto
toenable BIOS support. Setitto OFF to turn off BIOS support.

For AHCI or RAID mode, BIOS supportis always enabled.

Option Description

Model Specifiesthedrivemodel oftheselecteddevice.

Drive Type Specifies the type of drive attached to the SATA port.

Capacity Specifiesthetotal capacity ofthe harddrive. Thisfieldis undefinedforremovable

media devices such as optical drives.

Port B Setsthedrive type ofthe selecteddevice. ForEmbedded SATAsettingsin ATAmode, setthisfieldto Auto
to enable BIOS support. Setitto OFF to turn off BIOS support.

For AHCI or RAID mode, BIOS support is always enabled.

Option Description

Model Specifiesthe drivemodeloftheselecteddevice.

Drive Type Specifies the type of drive attached to the SATA port.

Capacity Specifiesthetotal capacity ofthe harddrive. Thisfieldis undefinedforremovable

media devices such as optical drives.

:



Option
Port C

Port D

Port E

Port F

Port G

Description

Setsthedrivetype ofthe selecteddevice. ForEmbedded SATAsettingsin ATAmode, setthisfieldto Auto
to enable BIOS support. Setitto OFF to turn off BIOS support.

For AHCI or RAID mode, BIOS support is always enabled.

Option Description

Model Specifiesthe drivemodel oftheselecteddevice.

Drive Type Specifies the type of drive attached to the SATA port.

Capacity Specifiesthetotal capacity ofthe hard drive. Thisfieldisundefined forremovable

media devices such as optical drives.

Setsthedrive typeofthe selecteddevice. ForEmbedded SATAsettingsin ATAmode, setthisfieldto Auto
to enable BIOS support. Setitto OFF to turn off BIOS support.

For AHCI or RAID mode, BIOS support is always enabled.

Option Description

Model Specifiesthe drive model oftheselecteddevice.

Drive Type Specifies the type of drive attached to the SATA port.

Capacity Specifiesthetotal capacity ofthe hard drive. Thisfieldisundefined forremovable

media devices such as optical drives.

Setsthedrivetypeofthe selecteddevice. ForEmbedded SATAsettingsin ATAmode, setthisfieldto Auto
toenable BIOS support. Setitto OFF to turn off BIOS support.

For AHCI or RAID mode, BIOS support is always enabled.

Option Description

Model Specifiesthe drive model oftheselecteddevice.

Drive Type Specifies the type of drive attached to the SATA port.

Capacity Specifiesthetotal capacity ofthe harddrive. Thisfield isundefinedforremovable

media devices such as optical drives.

Setsthedrivetype ofthe selecteddevice. ForEmbedded SATAsettingsin ATAmode, setthisfieldto Auto
to enable BIOS support. Setitto OFF to turn off BIOS support.

For AHCI or RAID mode, BIOS support is always enabled.

Option Description

Model Specifiesthe drivemodel oftheselecteddevice.

Drive Type Specifies the type of drive attached to the SATA port.

Capacity Specifiesthetotal capacity ofthe harddrive. Thisfield is undefinedforremovable

media devices such as optical drives.

Setsthedrivetype ofthe selecteddevice. ForEmbedded SATAsettingsin ATAmode, setthisfieldtoAuto
toenable BIOS support. Setitto OFF to turn off BIOS support.

For AHCI or RAID mode, BIOS supportis always enabled.

Option Description

Model Specifiesthe drive model oftheselected device.



Option Description

Option Description
Drive Type Specifies the type of drive attached to the SATA port.
Capacity Specifiesthetotal capacity ofthe harddrive. Thisfieldis undefinedforremovable
media devices such as optical drives.
PortH Setsthedrive type ofthe selecteddevice. ForEmbedded SATAsettingsin ATAmode, setthisfieldto Auto

to enable BIOS support. Setitto OFF to turn off BIOS support.
For AHCI or RAID mode, BIOS support is always enabled.

Option Description
Model Specifiesthe drivemodeloftheselecteddevice.
Drive Type Specifies the type of drive attached to the SATA port.
Capacity Specifiesthetotal capacity ofthe hard drive. Thisfieldisundefined forremovable
media devices such as optical drives.
Port | Setsthedrivetype ofthe selecteddevice. ForEmbedded SATAsettingsin ATAmode, setthisfieldto Auto

toenable BIOS support. Setitto OFF to turn off BIOS support.
For AHCI or RAID mode, BIOS supportis always enabled.

Option Description
Model Specifiesthedrivemodel oftheselecteddevice.
Drive Type Specifies the type of drive attached to the SATA port.
Capacity Specifiesthe total capacity ofthe hard drive. Thisfieldisundefined forremovable
media devices such as optical drives.
PortJ Setsthedrivetype ofthe selecteddevice. ForEmbedded SATAsettingsin ATAmode, setthisfieldto Auto

to enable BIOS support. Setitto OFF to turn off BIOS support.
For AHCI or RAID mode, BIOS support is always enabled.

Option
Model
Drive Type
Capacity

Related links

SATA Settings
Viewing SATA Settings

Integrated Devices

Description
Specifiesthedrivemodeloftheselecteddevice.
Specifies the type of drive attached to the SATA port.

Specifiesthetotal capacity ofthe hard drive. Thisfieldisundefined forremovable
media devices such as optical drives.

Youcanusethe Integrated Devicesscreentoviewand configure the settings of allintegrated devicesincluding the video controller,

integrated RAID controller, and the USBports.

Related links
Integrated Devices details

System BIOS
Viewing Integrated Devices
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Viewing Integrated Devices
To view the Integrated Devices screen, perform the following steps:

1. Turnon,orrestartyoursystem.
2. Press F2immediately after you see the following message:
F2 = System Setup

NOTE: If your operating system begins to load before you press F2, wait for the system to finish booting, and then
restartyoursystemandtryagain.

3. OntheSystemSetup Main Menuscreen, click SystemBIOS.
4. Onthe System BIOS screen, click Integrated Devices.

Related links

Integrated Devices

Integrated Devices details

Integrated Devices details
The Integrated Devices screen details are explained as follows:

Option
USB 3.0 Setting

Description
Enablesordisablesthe USB 3.0support. Enablethisoptiononlyifyouroperatingsystemsupports USB 3.0.

If you disable this option, devices operate at USB 2.0 speed. USB 3.0 is enabled by default.

User Accessible
USB Ports

Internal USB Port

Integrated RAID
Controller

Integrated Network
Card1

Embedded NIC1
and NIC2

I/OAT DMA Engine

Embedded Video
Controller

Current State of
Embedded Video
Controller

SR-IOV Global
Enable

Enablesordisablesthe USB ports. Selecting OnlyBack PortsOndisablesthe frontUSB ports, selecting All
Ports Off disables all USB ports. The USB keyboard and mouse operate during boot processin certain
operating systems. After the boot process is complete, the USB keyboard and mouse do not work if the
ports are disabled.

NOTE: Selecting Only Back Ports On and All Ports Off disables the USB management port and
alsorestrictsaccesstoiDRACfeatures.

Enablesordisablestheinternal USB port. Thisoptionis setto Enabledbydefault.

Enablesordisablestheintegrated RAID controller.ThisoptionissettoEnabledbydefault.

Enables or disables the integrated network card.

NOTE: The Embedded NIC1 and NIC2 options areonlyavailable on systemsthatdo nothave
Integrated Network Card1.

Enablesordisablesthe Embedded NIC1and NIC2options. If setto Disabled, the NIC may still be available
for shared network access by the embedded management controller. The embedded NIC1 and NIC2 options
are only available on systems that do nothave Network Daughter Cards (NDCs). The Embedded NIC1 and
NIC2optionis mutuallyexclusive withthe Integrated Network Card 1 option. Configure the Embedded NIC1
andNIC2optionbyusingthe NIC managementutilities ofthe system.

Enablesordisablesthe I/OAT option. Enableonlyifthehardware and software support the feature.

Enables or disables the Embedded Video Controller option. This option is set to Enabled by default.

Displays the current state ofthe embedded video controller. The Current State of Embedded Video
Controlleroptionis aread-onlyfield. Ifthe Embedded Video Controlleris the onlydisplaycapabilityinthe
system(thatis,noadd-ingraphicscardisinstalled),thenthe Embedded Video Controllerisautomatically
used as the primary display even ifthe Embedded Video Controller setting is setto Disabled.

Enables or disables the BIOS configuration of Single Root I/O Virtualization (SR-IOV) devices. This option is
setto Disabled by default.



Option Description

OS Watchdog Ifyour system stops responding, this watchdog timer aids in the recovery of your operating system. When
Timer this optionis setto Enabled, the operating systeminitializes the timer. When this option is setto Disabled
(the default), the timer does not have any effect on the system.

MemoryMapped Enablesordisablesthe supportforPCledevicesthatneedlargeamountsof memory. Thisoptionis setto
I/Oabove 4 GB Enabled by default.

SlotDisablement  Enables or disables the available PCle slots on your system. The slot disablement feature controls the
configuration of PCle cardsinstalled in the specified slot. Slots mustbe disabled only when the installed
peripheral card prevents bootingintothe operating systemorcauses delaysin systemstartup. Ifthe slotis
disabled, both the Option ROM and UEFI drivers are disabled.

Related links

Integrated Devices
Viewing Integrated Devices

Serial Communication
You can use the Serial Communication screen to view the properties of the serial communication port.
Related links

Serial Communication details

System BIOS
Viewing Serial Communication

Viewing Serial Communication
To view the Serial Communication screen, perform the following steps:

1. Turnon,orrestartyoursystem.
2. Press F2immediately after you see the following message:
F2 = System Setup

NOTE: If your operating system begins to load before you press F2, wait for the system to finish booting, and then
restartyoursystemandtryagain.

3. OntheSystemSetup Main Menuscreen, click SystemBIOS.
4. Onthe System BIOS screen, click Serial Communication.

Related links
Serial Communication
Serial Communication details

Serial Communication details
The Serial Communication screen details are explained as follows:

Option Description

Serial o Selects serial communication devices (Serial Device 1 and Serial Device 2)in BIOS. BIOS console redirection

Communication canalsobeenabledandthe portaddress canbespecified. This optionis setto Autobydefault.

Serial PortAddress Enablesyoutosetthe portaddressforserialdevices. ThisoptionissettoSerial Device 1=COM2, Serial
Device 2=COM1 by default.

% NOTE: Youcan use onlySerial Device 2 for the Serial Over LAN (SOL)feature. Touse console
redirection by SOL, configure the same portaddress for consoleredirectionandthe serial device.

% NOTE:Everytimethesystemboots,theBIOS syncstheserialMUXsettingsavediniDRAC.The
serial MUX setting canindependently be changediniDRAC. Loading the BIOS default settings
from within the BIOS setup utility may not always revert the serial MUX setting to the default
settingofSerial Device 1.

.



Option Description

External Serial Enables you to associate the External Serial Connector to Serial Device 1, Serial Device 2, or the Remote
Connector Access Device by using this option.

% NOTE:OnlySerial Device 2canbeusedforSerial OverLAN (SOL).Touse consoleredirectionby
SOL, configure the same portaddress for consoleredirectionand the serial device.

% NOTE: Everytimethe systemboots,the BIOS syncs the serial MUX settingsaved iniDRAC. The
serial MUX setting canindependently be changediniDRAC. Loading the BIOS default settings
from within the BIOS setup utility may not always revert this setting to the default setting of Serial
Devicel.

Failsafe BaudRate Specifiesthefailsafe baudrateforconsoleredirection. The BIOS attemptstodeterminethebaudrate
automatically. Thisfailsafe baudrateis used onlyif the attemptfails, and the value mustnotbe changed.
This optionis setto 115200 by default.

Remote Terminal Sets the remote console terminal type. This option is set to VT 100/VT 220 by default.
Type

Redirection After Enables or disables the BIOS console redirection when the operating systemisloaded. This option is setto
Boot Enabled by default.

Related links
Serial Communication
Viewing Serial Communication

System Profile Settings
You can use the System Profile Settings screen to enable specific system performance settings such as power management.
Related links

System Profile Settingsdetails

System BIOS
Viewing System Profile Settings

Viewing System Profile Settings
To view the System Profile Settings screen, perform the following steps:

1. Turnon,orrestartyoursystem.
2. Press F2immediately after you see the following message:
F2 = System Setup

NOTE: If your operating system begins to load before you press F2, wait for the system to finish booting, and then
restartyoursystemandtryagain.

3. OntheSystemSetup Main Menuscreen, click SystemBIOS.

4. OntheSystemBIOS screen, click System Profile Settings.

Related links
System Profile Settings
System Profile Settings details

System Profile Settings details
The System Profile Settings screen details are explained as follows:

Option Description

System Profile Sets the system profile. If you set the System Profile option to amode otherthan Custom, the BIOS
automatically sets the rest of the options. Youcan only change the rest of the options if the mode is set to
Custom. Thisoptionis setto Performance PerWattOptimized (DAPC)bydefault. DAPC s Dell Active
Power Controller.

4



Option

CPU Power
Management

Memory Frequency
Turbo Boost

Energy Efficient
Turbo

CIlE
C States

Collaborative CPU
Performance
Control

Memory Patrol
Scrub

Memory Refresh
Rate

Uncore Frequency

Energy Efficient
Policy

Number of Turbo

Boot Enabled Cores

for Processor 1

Monitor/Mwait

Related links

Description

Fi NOTE: Allthe parameters on the system profile setting screen are available onlywhen the System
Profile option is set to Custom.

Sets the CPU power management. This option is set to System DBPM (DAPC) by default. DBPM is
Demand-Based Power Management.

Sets the speed of the system memory. You can select Maximum Performance, Maximum Reliability, ora
specificspeed.

Enables ordisables the processorto operatein the turbo boost mode. This optionis setto Enabledby
default.

Enables or disables the Energy Efficient Turbo option.
EnergyEfficient Turbo (EET)isamode of operation where aprocessor’s corefrequencyisadjustedtobe
withintheturborange based onworkload.

Enablesordisablesthe processorto switchtoaminimum performance state whenitisidle. Thisoptionis
setto Enabledbydefault.

Enablesordisablesthe processortooperateinallavailable powerstates. Thisoptionis settoEnabledby
default.

Enables or disables the CPU power management option. When set to Enabled, the CPU power
managementis controlled bythe OS DBPMandthe System DBPM (DAPC). This optionissetto Disabled
by default.

Sets the memory patrol scrub frequency. This option is set to Standard by default.
Sets the memory refresh rate to either 1x or 2x. This option is set to 1x by default.

Enablesyoutoselectthe ProcessorUncore Frequencyoption.

Dynamic mode enables the processor to optimize power resources across the cores and uncore during
runtime. The optimization of the uncore frequency to either save power or optimize performance is
influenced by the setting of the Energy Efficiency Policy option.

Enables you to select the Energy Efficient Policy option.

The CPUusesthe settingtomanipulate the internal behavior ofthe processorand determines whetherto
targethigherperformanceorbetterpowersavings.

NOTE: If there are two processorsinstalled inthe system, you see an entry for Number of Turbo
Boost Enabled Cores for Processor 2.

Controlsthe numberofturboboostenabledcoresforprocessor 1. Themaximumnumberofcoresisenabled
by default.

Enables the Monitor/Mwaitinstructionsin the processor. This optionis setto Enabledforall system profiles,
except Customby default.

% NOTE: This option can be disabled only if the C States optionin the Custom mode s setto
disabled.

NOTE: When CStates is setto Enabledin the Custom mode, changing the Monitor/Mwait setting
doesnotimpactthe systempowerorperformance.

E

System Profile Settings

Viewing System Profile Settings
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Miscellaneous Settings

Youcanusethe MiscellaneousSettingsscreento performspecificfunctionssuchasupdatingthe assettagandchangingthe
system date andtime.
Related links

Miscellaneous Settings details

System BIOS
Viewing Miscellaneous Settings

Viewing Miscellaneous Settings
To view the Miscellaneous Settings screen, perform the following steps:

1. Turnon,orrestartyoursystem.
2. Press F2immediately after you see the following message:
F2 = System Setup

NOTE: If your operating system begins to load before you press F2, wait for the system to finish booting, and then
restartyoursystemandtryagain.

3. OntheSystemSetup Main Menuscreen, click SystemBIOS.
4. Onthe System BIOS screen, click Miscellaneous Settings.

Related links
Miscellaneous Settings
Miscellaneous Settings details

Miscellaneous Settings details
The Miscellaneous Settings screen details are explained as follows:

Option Description

SystemTime Enables youtosetthetime onthe system.

System Date Enables youto setthe date onthe system.

AssetTag Specifiesthe assettagandenables youtomodifyitforsecurityandtracking purposes.

KeyboardNumLock Enablesyoutosetwhetherthe systemboots withthe NumLockenabledordisabled. This optionis setto
On by default.

% NOTE: This option does not apply to 84-key keyboards.

F1/F2Prompton  Enablesordisablesthe F1/F2promptonerror. Thisoptionis setto Enabledbydefault. The F1/F2 prompt
Error alsoincludeskeyboarderrors.

LoadLegacyVideo Enablesyoutodetermine whetherthe systemBIOSloadsthelegacyvideo (INT 10H)option ROMfromthe

Option ROM videocontroller.Selecting Enabledinthe operating system does notsupport UEFlvideo outputstandards.
Thisfield is available only for UEFI boot mode. You cannot set the option to Enabled if UEFI Secure Boot
modeisenabled.

In-System Enables or disables In-System Characterization. This option is set to Disabled by default. The two other
Characterization options are Enabled and Enabled - No Reboot.

NOTE: The default setting for In-System Characterization is subject to changein future BIOS
releases.

When enabled, In-System Characterization (ISC) executes during POST upon detecting relevant change(s)
insystem configuration to optimize system powerand performance. ISC takes about 20 seconds toexecute,
andsystemresetisneeded forISCresultstobe applied. The Enabled- No Reboot optionexecutes ISC and
continueswithoutapplyingISCresultsuntilthe nexttime systemresetoccurs. TheEnabledoptionexecutes



Option Description ISC
andforcesanimmediate systemresetsothatISCresultscanbeapplied. lttakes the systemlongerto be
ready duetotheforced systemreset. Whendisabled, ISC doesnotexecute.

Related links
Miscellaneous Settings
Viewing Miscellaneous Settings

iDRAC Settings utility

TheiDRAC settings utilityisaninterface tosetupand configuretheiDRAC parametersbyusing UEFI. Youcanenableordisable
various iDRAC parameters by using the iDRAC settings utility.

% NOTE: Accessing some of the features onthe iDRAC settings utility needs theiDRAC Enterprise License upgrade.

For more information about using iDRAC, see Dell Integrated Dell Remote Access Controller User's Guide at Dell.com/idracmanuals.
Related links
Device Settings

System BIOS
Entering the iDRAC Settings utility

Changing the thermal settings

Entering the iDRAC Settings utility

1. Turnonorrestartthe managedsystem.

2. Press F2 during Power-on Self-test (POST).

3. OntheSystemSetupMain Menupage, clickiDRACSettings.
The iDRAC Settings screenis displayed.

Related links
iDRAC Settings utility

Changing the thermal settings

The iDRAC settings utility enables you to select and customize the thermal control settings for your system.

1. ClickiDRAC Settings — Thermal.
2. Under SYSTEM THERMAL PROFILE — Thermal Profile, select one of the following options:

» Default Thermal Profile Settings

» Maximum Performance (Performance Optimized)

*  MinimumPower(PerformanceperWattOptimized)
3. UnderUSERCOOLINGOPTIONS, setthe FanSpeed Offset, Minimum FanSpeed,and Custom MinimumFanSpeed.
4. ClickBack—Finish— Yes.

Related links
iDRAC Settings utility

Device Settings

Device Settings enables you to configure device parameters.

Related links
System BIOS

sz



Dell Lifecycle Controller

Dell Lifecycle Controller (LC) provides advanced embedded systems management capabilities including system deployment,
configuration, update, maintenance, and diagnosis. LC is delivered as part of the iDRAC out-of-band solution and Dell system
embedded Unified Extensible Firmware Interface (UEFI) applications.

Related links

Embedded systems management

Embedded systems management

The Dell Lifecycle Controller provides advanced embedded systems management throughout the system’s lifecycle. The Dell
Lifecycle Controllercanbestartedduringthebootsequenceandcanfunctionindependently ofthe operatingsystem.

% NOTE: Certain platform configurations may not support the full set of features provided by the Dell Lifecycle Controller.

Formoreinformationaboutsettingupthe Dell LifecycleController,configuringhardwareandfirmware, anddeployingtheoperating
system, see the Dell Lifecycle Controller documentation at Dell.com/idracmanuals.

Related links
Dell Lifecycle Controller

Boot Manager

The Boot Manager screen enables you to select boot options and diagnostic utilities.
Related links

Boot Manager main menu

System BIOS
Viewing Boot Manager

Viewing Boot Manager

To enter Boot Manager:

1. Turnon,orrestartyoursystem.
2. PressF11whenyou see the following message:
F11 = Boot Manager

Ifyouroperating systembeginstoload beforeyoupress F11, allowthe systemto complete the booting, andthenrestartyour
system and tryagain.

Related links

Boot Manager
Boot Manager main menu

Boot Manager main menu

Menu item Description

Continue Normal The system attempts to boot to devices starting with the first item in the boot order. If the boot attempt

Boot fails, the system continues with the nextitemin the boot order until the bootis successful or no more boot
options arefound.

One-shot Boot Enables you to access boot menu, where you can select a one-time boot device to boot from.

Menu

Launch System Enables you to access System Setup.

Setup
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Menuitem Description

LaunchLifecycle Exits the Boot Manager and invokes the Dell Lifecycle Controller program.
Controller

SystemUtilities Enables you tolaunch System Utilities menu such as System Diagnostics and UEFI shell.

Related links

Boot Manager
Viewing Boot Manager

One-shot BIOS boot menu

One-shot BIOS boot menu enables you to select a boot device to boot from.
Related links

Boot Manager

System Utilities

System Utilities contains the following utilities that can be launched:

» Launch Diagnostics
» BIOS UpdateFile Explorer
* RebootSystem

Related links
Boot Manager

PXE boot

You can use the Preboot Execution Environment (PXE) option to boot and configure the networked systems, remotely.

NOTE: Toaccess the PXE boot option, boot the system and then press F12. The system scans and displays the active
networked systems.
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Installing and removing system components

Safetyinstructions

& WARNING: Whenever you need to lift the system, get others to assist you. Toavoid injury, do not attempt to lift the
system byyourself.

& WARNING: Opening orremoving the system cover while the systemis powered on may exposeyoutoarisk of electric
shock.

A CAUTION: Do not operate the system without the cover for a duration exceeding five minutes.

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

% NOTE: Dellrecommends thatyoualways useastatic matand static strapwhileworkingon componentsinsidethe
system.

% NOTE: Toensure properoperationand cooling, all baysinthe systemand systemfans must be populated always witha
component.

Before working inside your system

Prerequisites
Follow the safety guidelines listed in the Safety instructions section.

Steps
1. Turn off the system, including any attached peripherals.
2. Disconnectthesystemfromtheelectricaloutletanddisconnecttheperipherals.
3. Ifinstalled,removethefrontbezel.
4. Ifapplicable,removethesystemfromtherack.
For more information, see the Rack Installation placemat at Dell.com/poweredgemanuals.
5. Remove the systemcover.

After working inside your system

Prerequisites
Follow the safety guidelines listed in the Safety instructions section.

Steps
1. Install the system cover.
2. Ifapplicable,installthe systemintotherack.
For more information, see the Rack Installation placemat at Dell.com/poweredgemanuals.
3. Ifremoved,installthefrontbezel.
4. Reconnectthe peripherals and connectthe systemtotheelectrical outlet.
5. Turnon the system, including any attached peripherals.
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Related links
Safety instructions
Installing the system cover

Recommended tools

You need the following tools to perform the removal and installation procedures:

« Keytothe bezellock.
The key is needed only if your system includes a bezel.

«  Phillips #2 screwdriver
«  Wrist grounding strap

Frontbezel(optional)

Thefrontbezelis attached to the front side of the server and prevents accidents while removing the hard drive or when pressing
theresetorpowerbutton. The frontbezel canalso be lockedforadditional security.

Removing the optional front bezel

Prerequisites

Follow the safety guidelines listed in the Safety instructions section.
Steps

1. Locate and remove the bezel key.

% NOTE: The bezel key is attached to the back of the bezel.

2. Unlockthebezelbyusingthekey.
3. Slidethereleaselatchup, and pulltheleftend of the bezel.
4. Unhooktherightend,andremovethebezel.
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Figure 10. Removing the optional front bezel

1. releaselatch
3. front bezel

Related links

Safety instructions
Installing the optional front bezel

Installing the optional front bezel

Prerequisites

Follow the safety guidelines listed in the Safety instructions section.

Steps
1. Locate and remove the bezel key.

g NOTE: The bezel key is attached to the back of the bezel.
2. Hooktherightend ofthe bezel onto the chassis.

3. Fitthefree end of the bezel onto the system.
4. Lockthebezelbyusingthekey.

2.

bezellock
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Figure 11. Installing the optional front bezel
1. bezellock 2. front bezel

Related links
Safety instructions

System cover

Thesystemcoverprotectsthe componentsinside the systemandhelpsinmaintainingairflowinside the system.Removingthe
system cover enables the intrusion switch that aids in maintaining system security.

Removing the system cover

Prerequisites

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Ifinstalled, remove the optional bezel.

Steps

1. Rotatethelatchreleaselockcounterclockwisetotheunlocked position.

2. Lift the latch toward the back of the system.
The system cover slides back and the tabs on the system cover disengage from the slots on the chassis.
% NOTE: The position of the latch may vary depending on the configuration of your system.

3. Holdthe coveronboth sides, and lift the cover awayfrom the system.
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Figure 12. Removing the system cover

1. systemcover 2. latch
3. latchreleaselock

Next steps
1. Install the system cover.

Related links
Safety instructions
Removingthe optionalfrontbezel
Installing the system cover

Installing the system cover
Prerequisites

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Ensurethatallinternal cables are connected and placed outof the way,andno tools or extra parts are leftinside the system.

Steps
1. Alignthe slots on the system cover with the tabs on the chassis.
2. Push the system cover latch down.

The system coverslides forward and the slots on the system cover engage with the tabs on the chassis. The system cover
latchlocks into place when the system coveris completelyengaged withthe tabs on the chassis.
3. Rotatethelatchreleaselockclockwisetothelockedposition.
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Figure 13. Installing the system cover

1. systemcover 2. latch
3. latchreleaselock

Next steps

1. Ifremoved,installthefrontbezel.
2. Reconnectthe peripheralsand connectthe systemtotheelectrical outlet.
3. Turnonthe system, including any attached peripherals.

Related links

Safety instructions
Removing the optional front bezel

Inside the system

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dell is not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

% NOTE: Componentsthatarehotswappablearemarkedorangeandtouchpointsonthecomponentsaremarkedblue.

.



Figure 14. Inside the system — Two processor system

1

3.
5.
7
9

cooling fans (6)
DIMMs (12)
PSU connector
riser 2

DIMMs (12)

S

processors (2)

power supply unit (PSU) (2)
riser 3
riser 1
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Figure 15. Inside the system — Four processor system with Processor expansion module (PEM)

1 cooling fans (6) 2. processors (4)

3 DIMMs on system board and PEM (24) 4. power supply unit (PSU) (2)

5. PSU connector 6. riser 3

7 riser 2 8. riser 1

9 System board 10. DIMMsonsystemboardand PEM (24)

Processor expansion module (optional)

A processor expansion module (PEM) is present only in systems with four processors.

Removing the processor expansion module

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

A CAUTION: Do not lift the processor expansion module by grasping a memory module or heatsink.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.

.



2.

Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.

Steps

1.

2.

Liftthereleaseleveronthe PEMuntilthe PEM disengages fromthe chassis.

Figure 16. Disengaging the PEM

1. processor expansionmodule 2. release lever

Holdingthereleaseleverandasupportpin, liftthe PEM awayfromthe chassis.
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Figure 17. Removing the PEM

1. processor expansion module 2. release lever

Ifyouareremovingthe PEMpermanently, installafillerbracketoverthe QPlconnectorandinstallacoolingshroud.

NOTE: Youmustinstall afillerbracket overthe QPl connectorto maintainthe Federal Communications Commission
(FCC)certification ofthe system. Thefillerbracketkeepsdustanddirtout ofthe system.

Toinstall thefiller bracket, align the notches on thefiller bracket with the standoffs on the QPI connector and press thefiller
bracket into place.



Figure 18. Installing the filler bracket on the QPI connector

1. filler bracket 2. standoff (2)

5. Installthe PEM powerconnectorcap.
Next steps
1. Ifapplicable, install the cooling shroud.

/_\ CAUTION: Neveroperateatwo-processor systemwithoutthe cooling shroud. The system may getoverheated
quickly,resultinginshutdownofthesystemandlossofdata.

2. Ifapplicable, install the PEM.
3. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.

Related links
Safety instructions
Before working inside your system
Removing the cooling shroud

Installing the processor expansion module

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dell is not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1. Before upgrading your system, download the latest system BIOS version from Dell.com/support and follow the instructions
includedinthe compresseddownloadfiletoinstalltheupdate onyoursystem.

% NOTE: You can update the system BIOS by using Dell Lifecycle Controller.

2. Followthesafetyguidelineslistedinthe Safetyinstructions section.
3. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.
4. If applicable, remove the cooling shroud. Retain the cooling shroud for future use.

Steps
1. Ifapplicable, remove thefillerbracket. Toremove thefiller bracket, hold the tabs and lift the filler bracket awayfrom the QPI
connector.

.



Figure 19. Removing the filler bracket from the QPI connector
1. filler bracket 2. standoff (2)

Ifapplicable, removethe PEMpowerconnector cap.
Byholdingthe supportpinandthereleaselever,alignthe alignmentguides onthe PEM with the alignmentguideson the
chassis, andlowerthe PEMintothechassis.

Figure 20. Installing the PEM

1.  QPlconnector 2. standoff(3)
3. PEMpower connector (2) 4. alignment guide (2)
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5. support pin(2) 6. release lever

4. Pushthereleaselevertowardsthechassisuntilthe PEMIlocksintoplace.

2

Figure 21. Securing the PEM on the chassis using the release lever

1. processor expansionmodule 2. support pin(2)
3. release lever

Next steps

1. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.

2. Ifyouareinstalling the processorexpansion module forthefirsttime, press <F2>toenterthe System Setup and check that
the processor information matches the new system configuration.

3. Runthesystemdiagnosticstoverifythatthe newprocessorsoperate correctly.See Using System Diagnosticsforavailable
diagnostic tests.

Related links

Safety instructions
Before working inside your system

After working inside your system

Coolingshroud

Thecoolingshroud aerodynamicallydirectsthe airflowacrossthe entire system. The airflowpassesthroughallthe critical partsof
thesystem, wherethevacuumpullsairacrosstheentire surfaceareaoftheheatsink, thusallowingincreasedcooling.
Removing the cooling shroud

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

CAUTION: Neveroperateatwo-processorsystemwithoutthe coolingshroud. The system maygetoverheated quickly,
resultingin  shutdownofthesystemandlossofdata.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.

.



Steps
Holding the touch points, lift the cooling shroud away from the system.

Figure 22. Removing the cooling shroud

1. slotonthe chassis (4) 2. touch point(2)
3. coolingshroud 4. guideslotonthe coolingshroud (4)
Next steps

1. Install the cooling shroud.
2. Ifrequired, install the full-length PCle card.
3. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.

Related links
Safety instructions
Before working inside your system
Installing the cooling shroud
After working inside your system

Installing the cooling shroud

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dell is not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

.



1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.

3. Ifapplicable, routethecablesinsidethesystemalongthechassis wallandsecurethecablesbyusingthecable-securing
bracket.

Steps
1. Alignthe guide slotsonthe cooling shroud with the slots onthe chassis.
2. Lowerthecoolingshroudintothe chassis untilitisfirmly seated.

Figure 23. Installing the cooling shroud

1. slotonthechassis (4) 2. touch point (2)
3. coolingshroud 4. guideslotonthecoolingshroud (4)
Next steps

1. Followtheprocedurelistedinthe After workinginside your systemsection.

Related links
Safety instructions
Before working inside your system
After working inside your system

Cooling fans

Your system supports six hot-swappable cooling fans.
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NOTE: Inthe eventofaproblemwitha particularfan, the fan numberis referenced by the system management
software,allowingyoutoeasilyidentifyandreplacetheproperfanbynotingthefannumbersonthe coolingfan
assembly.

Removing a cooling fan
Prerequisites

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

A CAUTION: Thecoolingfansarehot-swappable. Tomaintain proper coolingwhilethe systemison, replaceonlyonefanat
atime.

/N CAUTION: Do notoperate the systemwith the cover removed or the cooling fan removed, foraduration exceeding five
minutes.

% NOTE: The procedureforremovingeachfanisidentical.

Steps
Press the fan release tab, and lift the cooling fan out of the cooling fan assembly.

Figure 24. Removing a cooling fan
1. cooling fan assembly 2. coolingfan connector (6)
3. fan release tab (6) 4. cooling fan(6)
5. cooling fan connector on system board (6)

Next steps

1. Replace the cooling fan.
2. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.
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Related links
Safety instructions
Before working inside your system
Installing a cooling fan
After working inside your system

Installing a cooling fan

Prerequisites

é\ CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dell is not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.

% NOTE: Theprocedureforinstallingeachfanisidentical.

Steps
1. Alignthe connectoratthe base ofthe cooling fan with the connector on the system board.
2. Slidethecoolingfanintothe securingslotuntilthe tablocksinto place.

Figure 25. Installing a cooling fan

1. cooling fan assembly 2. coolingfanconnector (6)
3. fanrelease tab (6) 4. cooling fan(6)

5. cooling fan connector on the system board (6)

Next steps
Follow the procedure listed in the After working inside your system section.

Related links

Safety instructions
Before working inside your system

After working inside your system
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Cooling fan assembly

The cooling fan assembly ensures thatthe key components of the server such as the processors, hard drives, and memory get
adequateaircirculationtokeepthemcool. Afailureinthe server’s coolingsystemcanresultinthe serveroverheatingand maylead
todamage.

Removing the cooling fan assembly
Prerequisites

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Steps
1. Unlockthecoolingfanassemblyfromthe chassisbyliftingthereleaselevers.
2. Liftthe coolingfanassembly outofthe chassis.

4
Figure 26. Removing the cooling fan assembly
1. cooling fan assembly 2. cooling fan(6)
3. release lever (2) 4. guidepinonthe systemboard(2)
5. cooling fan connector (6) 6. guide pin on the chassis (6)

Next steps

1. Installthe cooling fan assembly.
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2. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.

Related links
Safety instructions
Before working inside your system
Installing the cooling fan assembly
After working inside your system

Installing the cooling fan assembly

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1. Follow the safety guidelines listed in Safety instructions section.
2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.

A CAUTION: Ensurethatthecablesare correctlyinstalledandretained by the cableretention bracketbeforeinstallingthe
cooling fan assembly. Incorrectly installed cables may get damaged.

Steps

1. Aligntheslotsonthe coolingfanassemblywith the guide pinsonthechassis.

2. Slide the cooling fan assembly into the chassis.

3. Lockthecoolingfanassemblyintothechassis byloweringthe releaseleversuntilfirmlyseated.

4
Figure 27. Installing the cooling fan assembly

1. coolingfanassembly 2. cooling fan(6)

3. releaselever(2) 4. guidepinonthe systemboard(2)

.



5. coolingfan connector (6) 6. guidepinonthechassis (6)

Next steps
Follow the procedure listed in the After working inside your system section.

Related links
Safety instructions
Before working inside your system
After working inside your system

System memory

The systemsupports DDR4 registered DIMMs (RDIMMs)andload reduced DIMMs (LRDIMMs). System memoryholds the
instructions that are executed by the processor.

% NOTE: MT/sindicates DIMM speed in MegaTransfers per second.

Memory bus operating frequency can be 1866 MT/s, 2133 MT/s, or 2400 MT/s depending on the following factors:

* DIMMtype (RDIMM or LRDIMM)

«  Number of DIMMs populated perchannel

« System profile selected (for example, Performance Optimized, Custom, or Dense Configuration Optimized)
e Maximum supported DIMM frequency of the processors

Yoursystem contains 24 memorysockets splitinto two sets of 12 sockets, one setper processor.Each 12-socket setis organized
into four channels. In each channel, the release tabs of the first socket are marked white, the second socket black, and the third
socket green.
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Figure 28. Memory socket locations
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Figure 29. Memory socket locations on the processor expansion module

Memory channels are organized as follows:

Table 28. Memory channels

Processor Channel 0

Channel 1

Channel 2

Channel 3

Processor1 Slots A1,A5,and A9

Processor  Slots B1, B5, and B9
2
Processor  Slots C1, C5,and C9
3
Processor  Slots D1, D5, and D9
4

Slots A2, A6, and A10
Slots B2, B6,and B10

Slots C2, C6,and C10

Slots D2, D6, and D10

Slots A3, A7, and A11
Slots B3, B7,and B11

Slots C3, C7,and C11

SlotsD3,D7,andD11

Slots A4, A8,and A12
Slots B4, B8, and B12

Slots C4,C8,and C12

Slots D4, D8,and D12

The following table shows the memory populations and operating frequencies for the supported configurations:

Table 29. Memory population

DIMM Type DIMMs Populated/

Maximum DIMM Rank/

Operating Frequency (in
Channel Voltage MT/s) Channel
RDIMM 1 2400,2133, 1866 Dualrankorsingle rank
1.2V
2 2400, 2133, 1866 Dualrankorsingle rank
.



DIMM Type  DIMMsPopulated/ Operating Frequency (in Maximum DIMM Rank/

Voltage

Channel MT/s) Channel

3 1866 Dual rank or single rank
LRDIMM 1 2400, 2133, 1866 Quad rank

2 1.2V 2400, 2133, 1866 Quad rank

3 2133, 1866 Quad rank

General memory module installation guidelines

NOTE: Memory configurations that fail to observe these guidelines can preventyour system from booting, stop
responding during memory configuration, or operating withreduced memory.

The system supports Flexible Memory Configuration, enabling the system to be configured and run in any valid chipset architectural
configuration. The following are the recommended guidelines for installing memory modules:

+« RDIMMsandLRDIMMsmustnotbemixed.

* x4 and x8 DRAM based memory modules can be mixed. For more information, see the Mode-specific guidelines section.
« Uptothreedual-orsingle-rank RDIMMs canbe populated perchannel.

* Uptothree LRDIMMscanbe populated perchannelregardlessofrankcount.

« Ifmemorymoduleswithdifferentspeedsareinstalled, theywilloperate atthe speed ofthe slowestinstalled memorymodule(s)
or slower depending on system DIMMconfiguration.

» Populate memory module sockets only if a processoris installed. For single-processor systems, sockets A1to A12 are available.
Fordual-processor systems, sockets A1to A12 and sockets B1toB12 are available.

« Populateallthe sockets with whitereleasetabsfirst, followedbythe blackreleasetabs,andthenthegreenreleasetabs.

*  Whenmixingmemorymoduleswithdifferentcapacities, populate the sockets withmemorymodules withhighestcapacityfirst.
Forexample, if you want to mix 4 GB and 8 GB memory modules, populate 8 GB memory modules in the sockets with white
releasetabsand4GBmemorymodulesinthesockets withblackreleasetabs.

< Inadual-processor configuration, the memory configuration for each processor should be identical. For example, if you populate
socketA1forprocessor1,thenpopulate socketB1forprocessor2,andsoon.

« Memorymodulesofdifferentcapacities canbemixedprovided othermemory populationrules are followed (forexample, 4 GB
and8GBmemorymodulescanbemixed).

« Mixing of more thantwomemory module capacitiesinasystemis notsupported.
* Populatefourmemorymodulesperprocessor(one DIMMperchannel)atatimetomaximize performance.

Related links
Mode-specific guidelines

Mode-specific guidelines

Four memory channels are allocated to each processor. The allowable configurations depend on the memory mode selected.

Advanced Error Correction Code (lockstep)

AdvancedError Correction Code (ECC)mode extends SDDCfrom x4 DRAMbased DIMMs to both x4 and x8 DRAMSs. This protects
against single DRAM chip failures during normal operation.

The installation guidelines for memory modules are as follows:

« Memory modules must be identical in size, speed, and technology.

« DIMMsinstalledinmemorysockets with white release levers mustbe identical and the same rule applies for sockets with black
releaselevers. Thisensuresthatidentical DIMMs are installed in matched pair—forexample, A1 with A2, A3 with A4, A5 with A6,
andsoon.

Memory optimized (independent channel) mode

Thismode supports Single Device Data Correction (SDDC)onlyformemorymodulesthatusex4 device width. ltdoes notimpose
any specific slot population requirements.

.



Memory sparing
% NOTE: Touse memory sparing, this feature mustbe enabledin System Setup.

Inthismode, onerank perchannelisreserved asaspare. Ifpersistentcorrectable errors are detected onarank, the datafromthis
rankiscopiedtothe sparerank,andthefailedrankisdisabled.

Withmemorysparingenabled, the systemmemoryavailable tothe operating systemisreduced byonerank perchannel. For
example, in a dual-processor configuration with sixteen 4 GB single-rank memory modules, the available system memory is: 3/4
(ranks/channel) x 16 (memory modules) x 4 GB =48 GB, and not 16 (memory modules) x4 GB =64 GB.

% NOTE: Memory sparing does not offer protectionagainstamulti-bituncorrectable error.

% NOTE:BothAdvancedECC/LockstepandOptimizermodessupportmemorysparing.

Memory mirroring

Memory mirroring offers the strongest memory module reliability mode compared to all other modes, providingimproved
uncorrectable multi-bitfailure protection. Inamirrored configuration, the total available system memoryis one half ofthe total
installed physical memory. Half of the installed memory is used to mirror the active memory modules. Inthe eventofan
uncorrectableerror,the systemswitchesovertothemirroredcopy. Thisensures SDDCand multi-bitprotection.

The installation guidelines for memory modules are as follows:

» Memory modules must be identical in size, speed, and technology.

* Memorymodulesinstalledinmemorymodulesockets with whitereleaseleversmustbeidenticalandthesameruleappliesfor
sockets with black and greenrelease tabs. Thisensures thatidenticalmemory modules are installed in matched pairs—for
example, A1 with A2, A3 with A4, A5 with A6,and soon.

Table 30. Processor configuration

Processor Configuration Memory population rules Memory population information

Single CPU Memory population order {1,2}, {3,4} See Memory mirroring note

Sample memory configurations

Thefollowing tables showsample memory configurations fortwo andfour processorconfigurations thatfollowthe appropriate
memory guidelines.

% NOTE: 1R, 2R, 4R,and 8Rinthefollowingtablesindicatesingle,dual, quad, and octal rank DIMMs.

Table 31. Memory configurations - two processors

System Capacity (in DIMMSize(in GB) Number of DIMM rank, organization, DIMM Slot Population
GB) DIMMs and frequency
16 8 2 1R x8, 1866 MT/s A1, B1

1R x8, 2133 MT/s
1R x8, 2400 MT/s

32 8 4 1R x8, 1866 MT/s A1, A2, B1, B2
1R x8, 2133 MT/s
1R x8, 2400 MT/s

64 8 8 1R x8, 1866 MT/s A1, A2, A3, A4, B1, B2, B3, B4

1R x8, 2133 MT/s
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System Capacity (in
GB)

DIMMSize (in GB) Number of

DIMM rank, organization, DIMM Slot Population

DIMMs and frequency
1R x8, 2400 MT/s
128 8 16 1R x8, 1866 MT/s A1,A2,A3,A4,A5,AB,A7,A8,E
B2,B3,B4,B5,B6,B7,B8
1R x8, 2133 MT/s
1R x8, 2400 MT/s
32 8 8 1R x8, 1866 MT/s A1, A2, A3, A4, B1, B2, B3, B4
1R x8, 2133 MT/s
1R x8, 2400 MT/s
64 8 16 1R x8, 1866 MT/s A1,A2,A3,A4,A5,AB,A7,A8,E
B2,B3,B4,B5,B6,B7,B8
1R x8, 2133 MT/s
1R x8, 2400 MT/s
64 8 8 1R x8, 1866 MT/s A1, A2, A3, A4, B1, B2, B3, B4
1R x8, 2133 MT/s
1R x8, 2400 MT/s
96 8 24 1R x8, 1600 MT/s A1,A2,A3,A4,A5,A6,A7,A8,
A10,A11,A12,B1,B2,B3,B4,B
1R x8, 1866 MT/s B6,B7,88,89,B10,B11,B12
96 8 12 1R x8, 1866 MT/s A1,A2, A3, A4,A5,A6,B1, B2,
B4, B5, B6
1R x8, 2133 MT/s
1R x8, 2400 MT/s
128 8 16 1R x8, 1866 MT/s A1,A2,A3,A4,A5,A6,A7,A8,E
B2,B3,B4,B5,B6,B7,B8
1R x8, 2133 MT/s
1R x8, 2400 MT/s
128 16 8 2R x8, 1866 MT/s A1, A2, A3, A4, B1, B2, B3, B4
2R x8, 2133 MT/s
2R x8, 2400 MT/s
160 8 20 1R x4, 1866 MT/s A1,A2,A3,A4,A5,A6,A7,A8, A
A11,B1,B2,B3,B4,B5,B6,B7,
B8, B9,B11
160 16 and 8 12 1R x8, 1866 MT/s A1,A2,A3,A4,A5,A6,B1,B2,

1R x8, 2133 MT/s

1R x8, 2400 MT/s

B4,B5,B6

79



System Capacity (in
GB)

DIMMSize (in GB) Number of

DIMM rank, organization, DIMM Slot Population

and frequency

192

192

256

384

512

768

1024

80

DIMMs
8 24
16 12
16 16
128 2
16 24
32 16
64 8
128 4
32 24
64 16
64 16
128 8

1R x4, 1866 MT/s

2R x8, 1866 MT/s
2R x8, 2133 MT/s

2R x8, 2400 MT/s

2R x8, 1866 MT/s
2R x8, 2133 MT/s

2R x8, 2400 MT/s
8R x4, 2400 MT/s

2R x8, 1866 MT/s

2R x4, 1866 MT/s
2R x4, 2133 MT/s

2R x4, 2400 MT/s

4R x4, 2400 MT/s

4R x4, 2133 MT/s
4R x4, 2400 MT/s

2R x4, 1866 MT/s

4R x4, 2400 MT/s

4R x4, 2133 MT/s

4R x4, 2133 MT/s

4R x4, 2400 MT/s

Fi NOTE:16GBDIMMs must
be installed in the slots

numberedAl,A2,A3,A4,
B1,B2,B3,andB4and 8
GB DIMMs must be
installedinslots A5, A6,B5
and B6.

A1,A2,A3,A4,A5,A6,A7,A8,A9,
A10,A11,A12,B1,B2,B3,B4,B5,
B6,B7,88,89,810,B11,B12

A1,A2, A3, A4,A5,A6,B1, B2,B3,
B4, B5, B6

A1,A2,A3,A4,A5,A6,A7,A8,B1,
B2,B3,B4,B5,B6,B7,B8

A1, B1

A1,A2,A3,A4,A5,A6,A7,A8,A9,
A10,A11,A12,B1,B2,B3,B4,B5,
B6,B7,88,89,810,B11,B12

A1,A2,A3,A4,A5,A6,A7,A8,B1,
B2,B3,B4,B5,B6,B7,B8

A1,A2,A3,A4,A5,A6,A7,A8,B1,
B2,B3,B4,B5,B6,B7,B8

A1, A2, B1, B2

A1,A2,A3,A4,A5,A6,A7,A8,A9,
A10,A11,A12,B1,B2,B3,B4,B5,
B6,B7,88,89,B10,B11,B12

A1,A2,A3,A4,A5,A6,A7,A8,A9,
A10,A11,A12,B1,B2,B3, B4, B5,
B6

A1,A2,A3,A4,A5,A6,A7,A8,A9,
A10,A11,A12,B1,B2,B3, B4, B5,
B6

A1, A2, A3, A4, B1, B2, B3, B4



System Capacity (in DIMMSize(in GB) Number of DIMM rank, organization, DIMM Slot Population
GB) DIMMs and frequency
1536 64 24 4R x4, 1866 MT/s A1,A2,A3,A4,A5,A6,A7,A8,A9,
A10,A11,A12,B1,B2,B3, B4,B5,
4R x4, 2133 MT/s B6,B7,88,89,B10,B11,B12
128 12 4R x4, 2400 MT/s A1,A2, A3, A4,A5,A6,B1, B2,B3,
B4, B5, B6
2048 128 16 4R x4, 2400 MT/s A1,A2,A3,A4,A5,A6,A7,A8,B1,
B2,B3,B4,B5,B6,B7,B8
2560 128 20 4R x4, 2133 MT/s A1,A2,A3,A4,A5,A6,A7,A8,A9,
A10,B1,B2,B3,B4,B5,B6,B7,
4R x4, 1866 MT/s B8,B9,B10
3072 128 24 4R x4, 2133 MT/s A1,A2,A3,A4,A5,A6,A7,A8,A9,

Table 32. Memory configurations - four processor

4R x4, 1866 MT/s

A10,A11,A12,B1,B2,B3,B4,B5,
B6,B7,88,89,810,B11,B12

System Capacity (in DIMMSize(in GB) Number of Organization and Speed DIMM Slot Population
GB) DIMMs
32 8 4 1R x8, 1866 MT/s A1, B1,C1, D1
1R x8, 2133 MT/s
1R x8, 2400 MT/s
64 8 8 1R x8, 1866 MT/s A1, A2, B1, B2, C1,C2,D1, D2
1R x8, 2133 MT/s
1R x8, 2400 MT/s
32 8 16 1R x8, 1866 MT/s A1,A2,A3,A4,B1,B2,B3,B4,C1,
C2,C3,C4,D1,D2,D3,D4
1R x8, 2133 MT/s
1R x8, 2400 MT/s
64 8 32 1R x8, 1866 MT/s A1,A2,A3,A4,A5,A6,A7,A8,B1,
B2, B3, B4, B5, B6, B7, B8, C1,
1R x8, 2133 MT/s C2,C3,C4,C5,C6,C7,C8,D1,
D2,D3,D4,D5,D6,D7,D8
1R x8, 2400 MT/s
96 8 48 1R x8, 1866 MT/s A1,A2,A3,A4,A5,A6,A7,A8,A9,
A10,A11,A12,B1,B2,B3,B4,B5,
B6,B7,B88,B9,B10,B11,B12,C1,
C2,C3,C4,C5,C6,C7,C8, C9,
C10,C11,C12,D1,D2,D3,D4,D5,
D6,D7,D08,D9,D10,D11,D12
64 8 16 1R x8, 1866 MT/s A1,A2,A3,A4,B1,B2,B3,B4,C1,

1R x8, 2133 MT/s

1R x8, 2400 MT/s

C2,C3,C4,D1,D2,D3,D4
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System Capacity (in DIMMSize(in GB) Number of Organization and Speed DIMM Slot Population
GB) DIMMs
96 8 24 1R x8, 1866 MT/s A1,A2,A3,A4,A5,A6,B1,B2,B3,
B4,B5,B6,C1,C2,C3,C4,C5,
1R x8, 2133 MT/s C6,D1,D2,D3,D4,D5,D6
1R x8, 2400 MT/s
128 8 32 1R x8, 1866 MT/s A1,A2,A3,A4,A5 A6,A7,A8,B1,
B2, B3, B4, B5, B6, B7, B8, C1,
1R x8, 2133 MT/s C2,C3,C4,C5,C6,C7,C8,D1,
D2,D3,D4,D5,D6,D7,D8
1R x8, 2400 MT/s
128 8 16 1R x8, 1866 MT/s A1,A2,A3,A4,B1,B2,B3,B4,C1,
C2,C3,C4,D1,D2,D3,D4
1R x8, 2133 MT/s
1R x8, 2400 MT/s
192 8 48 1R x8, 1866 MT/s A1,A2,A3,A4,A5,A6,A7,A8,A9,
A10,A11,A12,B1,B2,B3,B4,B5,
B6,B7,88,B89,B810,B11,B12,CA1,
C2,C3,C4,C5,C6,C7,C8, C9,
C10,C11,C12,D1,D2,D3,D4,D5,
D6,D7,D8,D09,D10,D11,D12
192 8 24 1R x8, 1866 MT/s A1,A2,A3,A4,A5,A6,B1,B2,B3,
B4,B5,B6,C1,C2,C3,C4,C5,
1R x8, 2133 MT/s C6,D1,D2,D3,D4,D5,D6
1R x8, 2400 MT/s
256 16 16 2R x8, 1866 MT/s A1,A2,A3,A4,B1,B2,B3,B4,C1,
C2,C3,C4,D1,D2,D3,D4
2R x8, 2133 MT/s
2R x8, 2400 MT/s
384 16 24 1R x8, 1866 MT/s A1,A2,A3,A4,A5,A6,B1,B2,B3,
B4,B5,B6,C1,C2,C3,C4,C5,
1R x8, 2133 MT/s C6,D1,D2,D3,D4,D5,D6
1R x8, 2400 MT/s
512 32 16 2R x4, 1866 MT/s A1,A2,A3,A4,B1,B2,B3,B4,C1,
C2,C3,C4,D1,D2,D3,D4
2R x4, 2133 MT/s
2R x4, 2400 MT/s
768 32 24 2R x4, 1866 MT/s A1,A2,A3,A4,A5,A6,B1,B2,B3,
B4,B5,B6,C1,C2,C3,C4,C5,
2R x4, 2133 MT/s C6,D1,D2,D3,D4,D5,D6
2R x4, 2400 MT/s
1024 32 32 2R x4, 1866 MT/s A1,A2,A3,A4,A5 A6,A7,A8,B1,
B2, B3, B4, B5, B6, B7, B8, C1,
2R x4, 2133 MT/s C2,C3,C4,C5,C6,C7,C8,D1,
D2,D3,D4,D5,D6,D7,D8
:



System Capacity (in DIMMSize(in GB) Number of Organization and Speed DIMM Slot Population
GB) DIMMs
2R x4, 2400 MT/s
1536 32 48 4R x4, 1866 MT/s A1,A2,A3,A4,A5,A6,A7,A8,A9,
A10,A11,A12,B1,B2,B3,B4,B5,
B6,B7,B88,B9,B10,B11,B12,C1,
C2,C3,C4,C5,C6,C7,C8, C9,
C10,C11,C12,D1,D2,D3,D4,D5,
D6,D7,D8,D09,D10,D11,D12
64 G LRDIMM
2048 64 32 4R x4, 1866 MT/s A1,A2,A3,A4,A5 A6,A7,A8,B1,
B2, B3, B4, B5, B6, B7, B8, C1,
4R x4, 2133 MT/s C2,C3,C4,C5,C6,C7,C8,D1,
D2,D3,D4,D5,D6,D7,D8
4R x4, 2400 MT/s
3072 64 48 4R x4, 2133 MT/s A1,A2,A3,A4,A5,A6,A7,A8,A9,
A10,A11,A12,B1,B2,B3,B4,B5,
4R x4, 1866 MT/s B6,B7,B88,B9,B10,B11,B12,C1,
C2,C3,C4,C5,C6,C7,C8, C9,
C10,C11,C12,D1,D2,D3,D4,D5,
D6,D7,D8,D09,D10,D11,D12
128 G LRDIMM
4096 128 32 4R x4, 1866 MT/s A1,A2,A3,A4,A5,A6,A7,A8,B1,
B2, B3, B4, B5, B6, B7, B8, C1,
4R x4, 2133 MT/s C2,C3,C4,C5,C6,C7,C8,D1,
D2,D3,D4,D5,D6,D7,D8
4R x4, 2400 MT/s
6144 128 48 4R x4, 2133 MT/s A1,A2,A3,A4,A5,A6,A7,A8,A9,

4R x4, 1866 MT/s

A10,A11,A12,B1,B2,B3,B4,B5,
B6,B7,88,B89,B10,B11,B12,C1,
C2,C3,C4,C5,C6,C7,C8, C9,
C10,C11,C12,D1,D2,D3,D4,D5,
D6,D7,D8,09,D10,D11,D12

Removing memory modules

Prerequisites

1.
2.
3.

CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Followthesafetyguidelineslistedinthe Safetyinstructions section.
Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.
Remove the cooling shroud.

& WARNING: The memory modules are hot to touch for some time after the system has been powered down. Allow the

memorymodulestocoolbeforehandlingthem. Handlethememorymodulesbythecardedgesandavoidtouchingthe
components or metallic contacts on the memory module.

CAUTION: Toensurepropersystemcooling, memorymoduleblanksmustbeinstalledinanymemorysocketthatisnot
occupied. Remove memory module blanks only if you intend to install memory modules in those sockets.

.



Steps
1. Locate the appropriate memory module socket.

A CAUTION: Handle eachmemory module only by the card edges, ensuring nottotouch the middle of the memory
module or metalliccontacts.

2. Toreleasethememorymodulefromthe socket, simultaneously pressthe ejectorsonbothends ofthe memorymodule socket.
3. Liftandremovethe memorymodulefromthe system.

Figure 30. Removing the memory module

1. memorymodule 2. memory module socket
3. memorymodulesocketejector(2)

Next steps

1. Installthe memory module.
% NOTE: If you are removing the memory module permanently, install a memory module blank.

2. Install the cooling shroud.
3. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.

Related links
Safety instructions
Before working inside your system
Removing the cooling shroud
Installing memory modules
After working inside your system

Installing memory modules

Prerequisites

& WARNING: The memory modules are hot to touch for some time after the system has been powered down. Allow the
memorymodulestocoolbeforehandlingthem. Handlethememorymodulesbythecardedgesandavoidtouchingthe
components or metallic contacts on the memory module.

:



A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and

1.

simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Followthesafetyguidelineslistedinthe Safetyinstructions section.

2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.

Steps

1. Locate the appropriate memory module socket.

A CAUTION: Handle eachmemory module only bythe card edges, ensuring nottotouch the middle of the memory
module or metalliccontacts.

2. Openthe ejectors onthe memory module socketoutward to allow the memory module to be inserted into the socket.

3. Alignthe edge connectorofthe memory module with the alignmentkey of the memory module socket, and insertthe memory
moduleinthesocket.

CAUTION: Do notapplypressureatthe centerofthe memorymodule; apply pressureatbothends ofthe memory
module evenly.

NOTE: The memory modulesocket has analignmentkeythatenablesyoutoinstallthe memory moduleinthe
socketin only one orientation.

4. Press the memory module withyour thumbs until the socket levers firmly click into place.
Whenthe memorymoduleis properly seated in the socket, the levers onthe memory module socketalign withthe levers onthe
other sockets that have memory modules installed.

1 K
3
Figure 31. Installing the memory module
1. memorymodule 2. alignmentkey
3. memorymodulesocketejector(2)
Next steps
1. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.
2. PressF2toenterSystem Setup,andcheckthe SystemMemorysetting.
The system should have already changed the value to reflect the installed memory.
3. Ifthevalueisincorrect, one or more ofthememory modules may not be installed properly. Ensurethatthememorymoduleis

firmlyseatedinthe memorymodule socket.

.



4. Run the system memory test in system diagnostics.

Related links
Safety instructions
Before working inside your system
Installing the cooling shroud
After working inside your system

Processorsandheatsinks

Use the following procedure when:

« Removing and installing a heat sink
« Installinganadditional processor
« Replacingaprocessor

% NOTE: Toensurepropersystemcooling, youmustinstallaprocessorblankinanyemptyprocessorsocket.

Removing a heat sink

Prerequisites

CAUTION: Neverremovethe heatsinkfromaprocessorunlessyouintendtoremovethe processor. The heat sinkis
necessary to maintain proper thermal conditions.

& WARNING: The heat sinkis hot to touch. Allow the heat sink to cool for some time after powering down the system.

Followthesafetyguidelineslistedinthe Safetyinstructions section.
Keep the Phillips #2 screwdriver ready.

1
2
3. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.
4 Ifinstalled, removethefull-lengthPClecard(s).

5

Remove the cooling shroud.

Steps
1. Loosenone ofthe screws thatsecure the heat sink to the system board.
Allow some time (approximately 30 seconds) for the heat sink to loosen from the processor.
2. Remove the screw diagonally opposite the screw you first removed.
3. Repeattheprocedurefortheremainingtwoscrews.
4. Remove the heatsink.
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Figure 32. Removing a heat sink

1. retentionscrews (4) 2. heatsink
3. processor shield 4. retentionscrewslots(4)
Next steps

1.
2.

Replace the heat sink(s) and processor(s).
Followthe procedurelistedinthe Afterworkinginside yoursystemsection.

Related links

Safety instructions
Before working inside your system

Removing the cooling shroud

After working inside your system

Removing a processor

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshootingand

simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage dueto servicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

NOTE: ThisisaField Replaceable Unit (FRU). Removalandinstallation procedures should be performed only by Dell
certified service technicians.

NOTE:Ifyouareupgradingyoursystem,downloadthelatestsystem BIOSversionfromDell.com/supportandfollowthe
instructionsincludedinthecompresseddownloadfiletoinstalltheupdateonyoursystem.

NOTE: You can update the system BIOS by using the Dell Lifecycle Controller.

NOTE: Toensurepropersystemcooling, youmustinstallaprocessorblankinanyemptyprocessorsocket.

Followthesafetyguidelineslistedinthe Safetyinstructions section.
Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.
Keep the Phillips #2 screwdriver ready.

Remove the cooling shroud.

Remove the heatsink.
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WARNING: The processoris hottotouchforsometime after the system has been powered down. Allow the processorto
cool before removingit.

A CAUTION: The processoris heldinits socket under strong pressure. Beawarethatthe release lever canspringup

suddenlyif notfirmly grasped.

Steps

1.

88

Releasethe openfirstsocketleverneartheunlockicon o by pushing the lever down and outfrom underthe tab.

Releasethe closefirstsocketreleaselevernearthelockicon ® by pushing the lever down and out from under the tab. Lift
the lever 90 degreesupward.

Lowerthe openfirstsocket-releaselevertoliftthe processorshield.
Holdthetabonthe processor shield andlift the processor shield untilthe openfirst socket-release leverlifts up.

‘& CAUTION: The socket pins are fragile and can be permanently damaged. Be careful notto bend the pinsinthe
socketwhenremovingthe processoroutofthesocket.

Liftthe processoroutofthe socketand leave the openfirst socket-release leverup.

% NOTE: If you are permanently removing the processor,you mustinstall a socket protective capinthevacant socket
to protectthe socket pins and keep the socket free of dust.

% NOTE: Afterremovingthe processor, placeitinananti-staticcontainerforreuse, return, ortemporarystorage. Do
nottouch the bottom of the processor. Touchonly the side edges of the processor.

Figure 33. Processor shield

1. closefirstsocketrelease lever 2. lockicon



3. processor 4,
5. unlockicon

Figure 34. Removing a processor

close first socket-releaselever
processor
processor shield

N oo w =
S

socket

Next steps

Replace theprocessor(s).
Install the heatsink.
Reinstall the cooling shroud.

Followthe procedurelistedinthe Afterworkinginside yoursystemsection.

Related links
Safety instructions
Before working inside your system
Removing the cooling shroud
Removing a heat sink
Installing a heat sink
Installing the cooling shroud
After working inside your system

openfirst socket release lever

pin-1 indicator of processor
slot (4)

openfirst socket-release lever
socket keys (4)



Installing a processor

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Followthesafetyguidelineslistedinthe Safetyinstructions section.

Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.

Keep the Phillips #2 screwdriver ready.

If you are upgrading your system, download the latest system BIOS version from Dell.com/support and follow the instructions
includedinthecompresseddownloadfiletoinstallthe update onyoursystem.

% NOTE: You can also update the system BIOS by using the Dell Lifecycle Controller.
5. Remove the cooling shroud.

% NOTE:Ifapplicable, closetheexpansioncardlatchonthe coolingshroudtoreleasethefulllengthcard.
6.  Ifconnected, disconnectthecablesfromexpansioncard(s).
7. Ifinstalled, remove the expansion card riser.

/A WARNING: The heatsink and processorare too hot to touch for some time after the system has been powered down.
Allow the heat sink and processor to cool down before handling them.

A CAUTION: Neverremovethe heatsinkfromaprocessorunlessyouintend toremove the processor. The heat sinkis
necessary to maintain proper thermal conditions.

% NOTE: Ifyouareinstallingasingle processor,it must beinstalledin socket CPU1.

Steps
1. Unpack the new processor.

% NOTE:Ifthe processorhas previouslybeenusedinasystem,removeanyremaining thermalgreasefromthe
processorbyusingalint-freecloth.

2. Locate the processor socket.
3. If applicable, remove the socketprotectivecap.

4. Release the openfirst socket-release lever near the unlock icon o by pushing the lever down and out from under the tab.

5. Similarly, release the closefirst socket-release lever near the lock icon & by pushing the lever down and out from under the
tab. Liftthelever90degrees upward.

6. Holdthe tab nearthe lock symbol on the processor shield and liftit up and out of the way.

A CAUTION: Positioningthe processorincorrectly canpermanentlydamagethe systemboard orthe processor.Be
careful nottobendthe pinsinthesocket.

& CAUTION: Whileremovingorreinstallingtheprocessor,wipeyourhandsofanycontaminants. Contaminantsonthe
processorpinssuchasthermalgreaseoroilcandamagethe processor.

7. Alignthe processorwiththe socketkeys.

CAUTION: Do not use force to seat the processor.When the processoris positioned correctly, it engages easily into
thesocket.

8. Alignthe pin-1indicatorofthe processorwith the triangle on the systemboard.
9. Placethe processoronthe socketsuch thatthe slots on the processoralign with the socketkeys.
10. Closethe processorshield.

11. Lowerthe closefirstsocket-releaselevernearthelockicon ® and push itunder the tab to lock it.

.



12, Similarly, lower the open first socket-release lever near the unlock icon - and push itunder the tab to lock it.
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Figure 35. Installing a processor

1. socket-release lever 1 2. pin—1cornerofthe processor
3. processor 4. slot (4)

5. processor shield 6. socket-release lever2

7. processor socket 8. tab (4)

Next steps

NOTE: Ensurethatyouinstallthe heat sink afteryouinstallthe processor. The heat sink is necessary to maintain proper
thermalconditions.

Install the heatsink.

Ifremoved, reinstall the PCle expansion card riser.

Ifdisconnected, reconnectthe cablestotheexpansioncard(s).

Followthe procedurelistedinthe Afterworkinginside yoursystem.

While booting, press F2to enter System Setup and verify thatthe processorinformation matchesthe newsystem
configuration.

6. Runthesystemdiagnostics to verifythatthe newprocessoroperates correctly.

Related links
Safety instructions
Before working inside your system
Removing the cooling shroud
Removing expansion card risers
Installing a heat sink
After working inside your system
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Installing a heat sink

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and

simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Followthesafetyguidelineslistedinthe Safetyinstructions section.
Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.
Keep the Phillips #2 screwdriver ready.

Install the processor.

Steps

1.
2.

Ifyouare usinganexisting heatsink, remove the thermalgrease fromthe heatsinkbyusing acleanlint-free cloth.
Use the thermal grease syringe included with your processorkit to apply the grease in a thin spiral on the top of the processor.

CAUTION:Applyingtoomuchthermalgreasecanresultinexcessgreasecomingincontactwithandcontaminating
the processor socket.

% NOTE: Thethermal grease syringeisintendedforone-time useonly. Disposeofthe syringe afteryouuseit.

Figure 36. Applying thermal grease on the top of the processor

1. processor 2. thermalgrease
3. thermalgreasesyringe
Placethe heatsinkontothe processor.

Tighten one of the four screws to secure the heat sink to the system board.
Tightenthe screwdiagonally opposite tothefirstscrewyouhave tightened.
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NOTE: Donotover-tightentheheatsinkretentionscrewswheninstallingthe heat sink. Toprevent over-tightening,
tightentheretentionscrewuntilresistanceis felt,and stop afterthe screwis seated. The screwtension should not
be more than 6 in-Ib (6.9 kg-cm).

6. Repeattheprocedurefortheremainingtwoscrews.

Figure 37. Installing the heat sink

1. retentionscrew(4) 2. heatsink
3. processor shield 4. retentionscrewslot(4)
Next steps

1. Followthe procedurelistedinthe Afterworkinginside yoursystemsection.

2. Whilebooting, press F2toenter System Setup and verify thatthe processorinformation matchesthe newsystem
configuration.

3. Runthesystemdiagnostics to verify thatthe newprocessor operates correctly.

Related links
Safety instructions
Before working inside your system
Installing a processor
After working inside your system

Powersupply units

Yoursystem supports two hot swappable 750 W or 1600 W AC power supply units (PSUs). Iftwo PSUs are used, they must be of
thesamemaximumoutputpower.

A CAUTION: For ACPSUs, useonly PSUswiththe Extended Power Performance (EPP)labelonthe back. Mixing PSUs
from previous generations of systems canresultinaPSUmismatch conditionorfailuretoturnon.

% NOTE: Ifasystemwith 1600WPSUsoperatesfrom100Vto 120V,thenthepowerratingper PSUisderatedto 800W.

% NOTE: When two identical PSUs are installed, power supply redundancy (141 — with redundancy or 2+0 — without
redundancy) is configured in system BIOS. Inredundant mode, poweris supplied to the system equally from both PSUs
when Hot Spareis disabled. When Hot Spareis enabled, one of the PSUs will be putinto standby when system utilization
islowto maximize efficiency.
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Hot spare feature

Yoursystemsupportsthe hotspare feature thatsignificantly reduces the poweroverhead associated with powersupply unit(PSU)
redundancy.

When the hot spare feature is enabled, one of the redundant PSUs is switched to the sleep state. The active PSU supports 100
percentoftheload, thus operating at higher efficiency. The PSU in the sleep state monitors output voltage of the active PSU. Ifthe
output voltage of the active PSU drops, the PSU in the sleep state returns to an active output state.

Ifhaving both PSUs active is more efficientthan havingone PSU inthe sleep state, the active PSU canalso activate the sleeping
PSU.

The default PSU settings are as follows:

» Iftheload onthe active PSU is more than 50 percent, then the redundant PSU is switched to the active state.
» Iftheload onthe active PSU falls below 20 percent, thenthe redundant PSU is switched to the sleep state.

You can configure the hot spare feature by using the iDRAC settings. For more information about iDRAC settings, see the Integrated
Dell Remote Access Controller User’s Guide available at Dell.com/idracmanuals.

Removing the power supply unitblank

Install the power supply unit (PSU) blank only in the second PSU bay.
Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage dueto servicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Follow the safety guidelines listed in the Safety instructions section.

Steps
If you are installing a second power supply unit (PSU), remove the PSU blank in the bay by pulling the blank outward.

A CAUTION: Remove the PSU blank only if you are installing a second PSU.

.



Figure 38. Removing the PSU blank
1. PSUblank 2. PSUbay

Next steps
Install the PSU or PSU blank.

Related links

Safety instructions
Installing the power supply unit blank

Installing the power supply unit blank

Install the power supply unit (PSU) blank only in the second PSU bay.
Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1 Followthesafetyguidelineslistedinthe Safetyinstructionssection.

Steps

Align the power supply unit blank with the power supply unit slot and push itinto the power supply unit slot until it clicks into
place.

ee



Figure 39. Installing the PSU blank
1. PSUblank 2. PSUbay

Related links

Safety instructions
Removing the power supply unit blank

Removing an AC power supply unit

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage dueto servicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

A CAUTION: The system needs one power supply unit (PSU) for normal operation. On power-redundant systems, remove
andreplaceonlyonePSUatatimeinasystemthatis poweredon.

Ifapplicable, unlatch andliftthe optional cable managementarmifitinterferes with the power supply unit (PSU)removal. For
information about the cable management arm, see the system’s rack documentation.

Follow the safety guidelines listed in the Safety instructions section.

Steps
1. Disconnectthe power cable fromthe power source and fromthe PSU youintendtoremove, and thenremove the cables from
thestrap.

2. Pressthereleaselatchandslidethe PSU outofthe chassisbyusingthe PSUhandle.

.



Figure 40. Removing an AC PSU

1. release latch 2. PSU cable connector
3. PSU 4. power connector
5. PSU handle

Next steps

« Ifapplicable, installthe AC PSU.
« Ifapplicable, install the PSU blank.

Related links

Safety instructions
Installing an AC power supply unit

Installing an AC power supply unit

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

% NOTE: The maximum output power (shown inwatts)is listed on the PSU label.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.

2. Forsystemsthatsupportredundant power supply units (PSUs), ensure thatboth the PSUs are of the same type and have the
same maximum output power.

3. Ifinstalled, remove the PSU blank.

Steps
1. Slidethe PSUintothe chassisuntilthe PSUisfullyseatedandthereleaselatchsnapsintoplace.
2. Ifapplicable, relatch the cable management arm.
For information about the cable management arm, see the rack documentation of your system.
3. Connectthe powercable tothe PSU, and plug the cable into a power outlet.

AIAUTION: When connecting the power cable, secure the cable with the strap.

.



% NOTE: Wheninstalling, hot swapping, or hot-adding a new PSU, wait for 15 seconds for the systemtorecognize the
PSUand determineits status. The PSU redundancy may not occur until discoveryis complete. Wait until the new
PSUis discovered and enabled before you remove the other PSU. The PSU status indicator turns green to signify
thatthe PSU is functioning properly.

5
Figure 41. Installing an AC PSU
1. release latch 2. PSU cable connector
3. PSU 4. power connector
5. PSU handle
Related links

Safety instructions

Integrated storage controller card

Yoursystemincludes adedicated expansion card slotonthe systemboardforanintegrated storage controller card. Theintegrated
storagecontrollercardprovidestheintegratedstorage subsystemfortheinternalharddrivesinyoursystem. Thecontrollersupports
SASandSATAharddrivesandalsoenables youtosetuptheharddrivesinRAIDconfigurations.The RAIDconfigurationsdependon
the version ofthe storage controllerincluded with your system.

Removing the integrated storage controller card

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.

2. Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.
3. Remove the cooling shroud.

4. Keep the Phillips #2 screwdriver ready.

Steps

1. Liftthe expansion card latch out of the slot.
2. Pullandslide the card outfromthe connectoronrisercard 3.

.
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Figure 42. Removing the integrated storage controller card

1. storagecontrollercard 2. expansioncardlatch
3. risercard3 4. SAS cable(2)
3. Disconnectthe cablesconnectedtothe card by performingthe following steps:
a. Pressthelatchonthe SAS cable connector.
b. Pullthe SAS cable out of the connector.
4. Ifyou are removing the expansion card permanently, install the filler bracket.
Next steps
1. Ifapplicable, install the integrated storage controller card.
% NOTE: EnsurethattheH330,H730,H730P,orHBA330cardisinstalled onlyonslotnumbersevenofthe expansion
card riser.
2. Install the cooling shroud.
3. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.
Related links

Safety instructions
Before working inside your system

Removing the cooling shroud

Installing the integrated storage controller card

Installing the cooling shroud

After working inside your system




Installing the integrated storage controller card

Prerequisites

CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dell is not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.
3. Ifinstalled, remove the cooling shroud.

Steps
1. Open the expansion-card latch and remove the filler bracket.

% NOTE: Ensure thatthe H330,H730,H730P,and HBA330 cards are installed only on slot number seven of the
expansion cardriser.
2. Holdingthe card byits edges, align the connector on the card with the connector on the expansion cardriser.
3. Insertthe cardfirmlyintothe expansion card connector until the cardis fully seated.
4. Close the expansion card latch.

Figure 43. Installing the integrated storage controller card

1. integratedstorage controllercard 2. expansion card latch
3. riser3 4. SAS cable

5. Connectthe SAS datacablestothe SAS datacable connectors ontheintegrated storage controllercard.
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NOTE: Ensure thatyou connect the cable according to the connector labels on the cable. The cable does not
function properly ifreversed.

6. Connectthe SASdatacabletothe systemboard.
Next steps

1. Installthe expansion cardriser 1.
2. Ifapplicable, install the cooling shroud.
3. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.

Related links
Safety instructions
Before working inside your system
Removing the cooling shroud
Installing the cooling shroud
Installing an expansion card into expansion card riser 1
After working inside your system

Expansion cards and expansion card riser

Anexpansion cardinthe serveris an add-on card thatcan beinserted into an expansion sloton the system board orriser card to
addenhancedfunctionalitytothe systemthroughthe expansionbus.

NOTE: ASystem Event Log (SEL) eventis logged if an expansion card riseris unsupported or missing. It does not
preventyoursystemfromturningonand noBIOSPOST messageorF1/F2 pauseis displayed.
Expansion card installation guidelines

Depending on your system configuration, the following PCI Express (PCle) generation 3 expansion cards are supported:
Table 33. Supported expansion cards

Riser PCle Slot Processor Connection Height Length Link Width  Slot Width
1 1 Processor 2 Full Height Half Length x16 x16

1 2 Processor 2 Full Height Half Length x8 x16

2 3 Processor 1 Low Profile Half Length x8 x16

2 4 Processor 2 Low Profile Half Length x8 x16

2 5 Processor 2 Low Profile Half Length x8 x16

3 6 Processor 1 Full Height Half Length x16 x16

3 7 Processor 1 Full Height Half Length x8 x8

% NOTE: TousethePCleslots 1,2,4,and 5 ontherisers, processors 1 and 2 mustbeinstalled.
% NOTE: Theexpansioncardslotsarenothot-swappable.

The following table provides guidelines for installing expansion cards to ensure proper cooling and mechanical fit. The expansion
cards with the highest priority should be installed first using the slot priority indicated. All the other expansion cards should be
installedinthe card priority and slot priority order.



Table 34. Expansion card installation order

Card Priority Card Type Form Factor Slot Priority Max Allowed
1 Internal Storage (Integrated Slot) Full Height 7,6 2
2 External SAS Controllers Full Height 7,6,2,1 2
Low Profile 3,4,5 3
3 Fibre Channel 16 Gb Full Height 7,6, 2 3
Low Profile 3,4,5 3
4 Converged Network Adapters Full Height 7,6, 2 3
Low Profile 3,4,5 2
5 40 Gb InfiniBand Full Height 7,6,2 3
Low Profile 3,4,5 2
6 10 Gb Ethernet Controllers Full Height 7,6, 2 3
Low Profile 3,4 2
Low Profile 3,4,5 2
7 Fibre Channel 8 Gb Dual Port Full Height 7,6, 2 3
Low Profile 3,4,5 2
8 Fibre Channel 8 Gb Single Port Full Height 7,6, 2 3
Low Profile 3,4,5 3
9 Fibre Channel4 Gb Single/DualPort  Full Height 7,6, 2 3
10 1 Gb NICs Low Profile 3,4 2
Full Height 7,6,2 3
11 External Non-RAID Controller Full Height 7,6,2,1 3
12 NVMe PCle SSD card Full Height 7,6,2,1 2
Full Height (Low 7,6,2,1(3,4) 4
Profile)
FullHeight, Half 6,1,2,7 4
Length
13 Mellanox ConnectX-4 Full Height 6, 1 2

Removing expansion card risers

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.



Steps

1.
2.

Holding the slots onthe expansion cardriser, lift the riser from the riser connector on the system board.
Toremove expansioncardriser 3,holdtheedgesoftheexpansioncardriser.

NOTE: Toensurepropersystem cooling, theriserblank mustbeinstalledintheappropriateriserslot. Removethe
riserblankonlyifyouareinstallingariser.

Figure 44. Removing the expansion card riser 1

1. expansion card riser 1 2. touch point(2)
3. riser guide (right) 4. expansion cardriser 1 connector
5. riser guide (left)
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Figure 45. Connectors on the expansion card riser 1

1. expansioncardconnectorslot1 2. expansion card connector slot2

Figure 46. Removing the expansion card riser 2

1. expansion card riser 2 2. touch point (2)
3. riser guide (right) 4. riser guide (left)
5. expansion card riser 2 connector
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Figure 47. Connectors on the expansion card riser 2

1. expansion card connectorslot3 2. expansion card connector slot4
3. expansion card connector slot5

Figure 48. Removing the expansion card riser 3

1. expansioncardriser 3 2. guidepinonthechassis
3. expansion card riser 3 connector 4. riserguide(right)



5. riserguide (left)

Figure 49. Connectors on the expansion card riser 3

1. chassisintrusionswitch 2. expansion card connector slot6
3. expansion card connector slot 7

Next steps

1. Ifremoved,installanexpansioncardontheriser.
2. Ifapplicable, replace the expansion card riser.
3. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.

Related links
Safety instructions
Before working inside your system
Installing expansion card risers
After working inside your system

Installing expansion card risers
Prerequisites

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.
3. Ifapplicable, install the expansion card(s) into the expansion card riser(s).

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Steps

1. Aligntheexpansioncardriserwiththe connectorsandtheriserguidesonthe systemboard.

2. Lowertheexpansioncardriserintoplace untilthe expansioncardriserisfullyseatedinthe connector.



Figure 50. Installing the expansion card riser 1

1. expansion card riser 1
3. riser guide (back)
5. riser guide-front

2,
4.

touch point(2)
expansion card riser 1 connector
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Figure 51. Installing the expansion card riser 2
1. expansion card riser 2
3. riser guide (right)
5. expansion card riser 2 connector

2.
4.

touch point(2)

riserguide (left)



Figure 52. Installing the expansion card riser 3

1. expansion card riser 3 2. guidepinonthechassis
3. expansion card riser 3 connector 4. riserguidefront

5. riser guideback

Next steps

1. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.
2. Installanydevicedriversrequiredforthe cardasdescribedinthe documentationforthe card.

Related links
Safety instructions
Before working inside your system
Removing expansion card risers
After working inside your system

Removing an expansion card from expansion card riser 1

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage dueto servicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.
3. Holdingthetouch points onthe expansion cardriser, liftthe expansion cardriseroutofthe chassis.



Steps

1.

Disconnect any cables connected to the expansion card.

2. Presstheexpansioncardretentionlatchandpullitopenfromthe expansioncardriser.
3. Pullthe expansion card release latch open.
4. Holdtheexpansioncardbyitsedges,andremoveitfromthe expansion card connector.
5. Ifyouareremovingthe card permanently,installametalfillerbracketoverthe emptyexpansionslotopeningandclosethe
expansion card latch.
NOTE: Youmustinstall afillerbracket over an empty expansion card slotto maintain Federal Communications
Commission (FCC) certification of the system. The brackets also keep dust and dirt out of the system and aid in
proper cooling and airflow inside the system.
6. Pushthe expansion card release latch to close.
7. Closetheexpansioncardretentionlatchintotheslot.
Figure 53. Removing an expansion card from expansion card riser 1
1. expansion card connector 2. expansion cardriser 1
3. touch point (2) 4. expansion card riser retention latch
5. expansion card 6. expansion card release latch
7. expansion card riser tab
Next steps
1. Installthe expansion cardriser 1.
2. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.
110



Related links

Safety instructions
Before working inside your system

Installing an expansion card into expansion card riser 1

After working inside your system

Installing an expansion card into expansion card riser 1

Prerequisites

CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dell is not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Followthesafetyguidelineslistedinthe Safetyinstructions section.

2. Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.

3. Removethe expansion cardriser1.

Steps

1. If applicable, unpack the expansion card and prepare it for installation. For instructions, see the documentation accompanying
thecard.

2. Presstheexpansioncardretentionlatchandpullitopenfromthe expansioncardriser.

3. Pullthe expansion card release latch open.

4. Holdingthe card byits edges, insertthe card edge connector firmly into the expansion card connector until the cardis fully

seated.

Figure 54. Installing an expansion card into the expansion card riser 1

1. expansioncardconnector 2. expansioncardriser1



3. touch point (2) 4. expansion card retention latch
5. expansion card 6. expansioncardreleaselatch
7. expansion card riser tab

5. Push the expansion card release latch to close.
6. Closetheexpansioncardretentionlatchintotheslot.

Next steps

1. Followthe procedurelistedinthe Afterworkinginside yoursystemsection.
2. Installanydevicedrivers neededforthe card as describedinthe documentation forthe card.

Related links
Safety instructions
Before working inside your system
Removing an expansion card from expansion card riser 1
After working inside your system

Removing an expansion card from expansion card riser 2

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety

instructions that are shipped with yourproduct.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.
3. Holdingthe touch points on theriser, lift the expansion-card riser out of the chassis.

Steps
1. Disconnect any cables connected to the expansion card.
2. Presstheexpansioncardretentionlatchandpullitopenfromthe expansioncardriser.

% NOTE:Forafull-heightexpansioncard, pulltheexpansioncardholderawayfromtheexpansioncardriser.

3. Holdtheexpansioncardbyits edges,and removeitfromthe expansion card connector.

4. Ifyouareremovingthecardpermanently,installametalfillerbracketoverthe emptyexpansionslotopeningandclosethe

expansion card latch.

NOTE: Youmustinstall afillerbracket overan empty expansion card slotto maintain Federal Communications
Commission (FCC) certification of the system. The brackets also keep dust and dirt out of the systemand aid in

proper cooling and airflow inside the system.
5. Closetheexpansioncardriserlatchintotheslot.
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Figure 55. Removing an expansion card from expansion card riser 2

1. expansion card riser 2 2. expansion cardconnector
3. touch point (2) 4. expansioncardlatch

5. expansion card

Next steps

1. Install the expansion card riser 2.
2. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.

Related links
Safety instructions
Before working inside your system
Installing an expansion card into expansion card riser 2
After working inside your system

Installing an expansion card into expansion card riser 2

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.
3. Remove the expansion card riser 2.



Steps

1. Ifapplicable, unpack the expansion card and prepare it for installation. For instructions, see the documentation accompanying
thecard.

2. Opentheexpansioncardlatchandremovethefillerbracket.

3. Holdingthe cardbyits edges, insertthe card edge connector firmly into the expansion card connector until the card is fully
seated.

Figure 56. Installing an expansion card into the expansion card riser 2

1. expansion card riser 2 2. expansion cardconnector
3. touch point (2) 4. expansion card latch
5. expansion card

4. Closetheexpansioncardlatchintotheslot.
Next steps

1. Installthe expansion card riser 2.
2. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.
3. Installanydevicedrivers neededforthe card as describedinthe documentation forthe card.

Related links
Safety instructions
Before working inside your system
Removing an expansion card from expansion card riser 2
After working inside your system
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Removing an expansion card from the expansion card riser 3

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and

1.

simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dell is not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Followthesafetyguidelineslistedinthe Safetyinstructions section.

2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.
3. Holdingthetouch points ontheriser, liftthe expansion card riser out of the chassis.
Steps
1. Disconnect any cables connected to the expansion card.
2. Open the expansion card retention latch.
% NOTE: Ifyouareremovingafull-heightexpansioncard, opentheexpansioncardholder.
3. Holdtheexpansioncardbyitsedges,andremoveitfromthe expansion card connector.
4. Ifyouareremovingthecard permanently,installametalfillerbracketoverthe emptyexpansionslotopeningandclosethe

expansion card latch.

NOTE: Youmustinstall afillerbracket over an empty expansion card slotto maintain Federal Communications
Commission (FCC) certification of the system. The brackets also keep dust and dirt out of the system and aid in
proper cooling and airflow inside the system.

Closetheexpansioncardriserlatchintotheslot.

Figure 57. Removing a half-height expansion card from the expansion card riser 3

1. expansion card 2. expansion card retention latch



3. expansioncardconnector 4. expansioncardriser

Figure 58. Removing a full-height expansion card from the expansion card riser 3

1. expansioncardholder 2. expansion card
3. expansioncardconnector 4. expansioncardriser3
Next steps

1. Installthe expansion card riser 3.
2. Followthe procedurelistedinthe Afterworkinginside yoursystemsection.

Related links
Safety instructions
Before working inside your system
Installing an expansion card into expansion card riser 3
After working inside your system

Installing an expansion card into expansion card riser 3

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dell is not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.
3. Remove the expansion card riser 3.



Steps

1.

4.

5.

If applicable, unpack the expansion card and prepare it for installation.

For instructions, see the documentation accompanying thecard.

Open the expansion card retention latch.

Holdingthe card by its edges, insertthe card-edge connector firmly into the expansion card connector until the cardis fully
seated.

Ifyouareinstallingafull-heightexpansioncard, pulltheexpansioncard holdertowardthe expansioncardriser. Ensurethatthe
expansion card rests between the grooves on the expansion card holder.

Closetheexpansioncardriserlatchintotheslot.

Figure 59. Installing a half-height expansion card into the expansion card riser 3

1. expansion card 2. expansion card retention latch

3. expansioncardconnector 4. expansioncardriser
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Figure 60. Installing a full-height expansion card into the expansion card riser 3

1. expansioncardholder 2. expansion card
3. expansioncardconnector 4. expansioncardriser3
Next steps

1. Ifapplicable, connect any cables to the expansion card.
2. Installanydevicedrivers neededforthe card as describedinthe documentation forthe card.
3. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.

Related links
Safety instructions
Before working inside your system
Removing an expansion card from the expansion card riser 3
After working inside your system

Internal dual SD module (optional)

ThelnternalDual SD module (IDSDM)provides youwitharedundantSDcard solution. Youcan configure the IDSDMforstorage or
asthe OSbootpartition. The IDSDM card offers the following features:

» Dual card operation — maintains a mirrored configuration by using SD cards in both the slots and provides redundancy.

ﬁ NOTE: When the Redundancy option is set to Mirror Mode in the Integrated Devices screen of System Setup, the
informationisreplicatedfromone  SDcardtoanother.

« Single card operation — single card operation is supported, but without redundancy.



Removing an internal SD card
Prerequisites

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dell is not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

NOTE: Temporarilylabel each SD card withits corresponding slot number before removal. Reinstall the SD card(s)into
the correspondingslots.

Steps
Locate the SD card slot on the internal dual SD module, and press the card to release it from the slot.

Figure 61. Removing an internal SD card

1. IDSDM 2. SDcard1
3. SDcard2 4. SDecardslot2
5. SDcardslot 1

Next steps
Follow the procedure listed in the After working inside your system section.

Related links

Safety instructions
Before working inside your system

Installing an internal SD card




Installing an internal SD card
Prerequisites

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dell is not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

% NOTE: Touse an SD card with your system, ensure that the Internal SD Card Portis enabled in System Setup.
% NOTE: Temporarilylabel each SD card withits corresponding slot number before removal. Re-installthe SD card(s) into
the correspondingslots.

Steps

1. Locatethe SDcard connectorontheinternaldual SD module. Orientthe SD card appropriately andinsertthe contact-pinend
of the card into the slot.

% NOTE: Theslotis keyed to ensure correctinsertion of the card.

2. Pressthecardintothe cardslottolockitinto place.

Figure 62. Installing an internal SD card

1. IDSDM 2. SDcard2
3. SDcard1 4. SDcardslot1
5. SD cardslot 2

Next steps
Follow the procedure listed in the After working inside your system section.



Related links
Safety instructions
Before working inside your system
After working inside your system

Removing theoptional internaldualSDmodule

Prerequisites

é\ CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dell is not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.
3. Ifinstalled, remove the SD cards.

% NOTE: Temporarilylabel each SD card withits corresponding slot number beforeremoval. Reinstallthe SD cards
into the corresponding slots.

Steps
1. Locatetheinternaldual SD module (IDSDM)onthe systemboard. Tolocate the internal dual SD module connector, see the
System board connectorssection.

2. Holding the pull tab, liftthe IDSDM out of the system.

Figure 63. Removing the internal dual SD module (IDSDM)

1. IDSDM 2. pulltab
3. IDSDM connector

The following table describes the IDSDM indicator codes:

Table 35. IDSDM indicator codes

Convention IDSDM indicator code Description
A Green g CAUTION: line.
B Flashing green Indicates rebuild or activity.



Convention IDSDM indicator code Description

C Flashing amber Indicates card mismatch or that the card has failed.
D Amber Indicates thatthe cardis offline, hasfailed, oris write
protected.
E Not lit Indicates that the card is missing or is booting.
Next steps

1. Install theIDSDM.
2. If removed, install the SD cards.
3. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.

Related links
Safety instructions
Before working inside your system
Removing an internal SD card
Installing the optionalinternaldual SD module
Installinganinternal SD card
After working inside your system

Installing the optional internal dual SD module

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshootingand
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage dueto servicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.

ﬁ NOTE: TemporarilylabeleachSD cardwithits correspondingslotbeforeremoval.

Steps

1. Locatetheinternaldual SD module (IDSDM)connectoronthe systemboard. Tolocatethe IDSDM connector, seethe System
board connectors section.

2. Alignthe IDSDM with the connectoronthe systemboard.
3. PushthelDSDMuntilitis firmly seated onthe systemboard.



Figure 64. Installing the optional internal dual SD module

1. IDSDM 2. pulitab
3. IDSDM connector

Next steps

1. Installthe SD cards.
% NOTE: Re-installthe SD cards intothe same slots based onthelabels you had marked onthe cards duringremoval.

2. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.

Related links
Safety instructions
Before working inside your system
Installing an internal SD card
After working inside your system

Network daughter card

The Networkdaughtercard (NDC)is asmall,removable mezzanine card. The NDC provides you withthe flexibility of choosing
differentnetwork connectivity options, forexample—4 x 1GbE, 2x 10GbE and 2xConverged Network Adapter.

Removing the network daughter card
Prerequisites

Followthesafetyguidelineslistedinthe Safetyinstructions section.
Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.
Ifinstalled, remove the expansion card riser 1.

Keep the Phillips #1 screwdriver ready.

CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dell is not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.



Steps

1.

Loosenthe captive screws that secure the network daughter card (NDC)to the systemboard.

2. Holdthe NDC by the edges on either side of the touch point, and lift the card to disengage it from the connector on the system
board.
3. Slidethe NDC awayfrom the back of the system until the Ethernet connectors are clear of the slotin the back panel.
4. Liftthe NDC out of the chassis.
Figure 65. Removing the NDC
1. captive screw socket (2) 2. connector on the system board
3. captive screw(2) 4. touch point (2)
5. network daughter card (NDC) 6. backpanelslotforEthernetconnectors
Next steps
1. Install theNDC.
2. If removed, install the expansion card riser 1.
3. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.
Related links

Safety instructions
Before working inside your system

Removing an expansion card from expansion card riser 1
Installing the network daughter card

Removing an expansion card from expansion card riser 2
After working inside your system
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Installing the network daughter card

Prerequisites

1
2
3.
4

Followthesafetyguidelineslistedinthe Safetyinstructions section.
Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.
If applicable, remove the expansion cardriser 1.

Keep the Phillips #1 screwdriver ready.

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety

instructions that are shipped with yourproduct.

Steps

1.

2
3.
4

Orient the network daughter card (NDC) so that the Ethernet connectors fit through the slotin the back panel.
Alignthe captive screws on the card with the captive screw sockets on the system board.
Press the touch points on the card until the card connector is firmly seated on the system board connector.

Tighten the captive screws to secure the NDC to the system board.
5

Figure 66. Installing the NDC

1. captive screw socket (2) 2. connector on the system board
3. captive screw(2) 4. touch point (2)
5. network daughter card (NDC) 6. backpanelslotforEthernetconnectors
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Next steps

1. Installthe expansion cardriser 1.
2. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.

Related links
Safety instructions
Before working inside your system
Removing an expansion card from expansion card riser 2
Installing anexpansion card intoexpansion cardriser 1
After working inside your system

Internal USB memory key (optional)

An optional USB memory key installed inside your system can be used as a boot device, security key, or mass storage device.

Toboot from the USB memory key, configure the USB memory key with a bootimage and then specify the USB memorykey in the
boot sequence in System Setup.

The internal USB port must be enabled in Internal USB Port option in the Integrated Devices screen of System Setup.

% NOTE: Tolocate the internal USB port (INT_USB) on the system board, see the System board jumpers and connectors
section.

Replacingthe optionalinternal USB memory key

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshootingand
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.

Steps
1. Locatethe USB portor USB memorykeyonthe systemboard.

To locate the USB port, see the System board jumpers and connectors section.
2. Ifinstalled, remove the USB memorykeyfromthe USB port.

Figure 67. Removing the internal USB memory key

1.  USBmemorykey 2. USBport
3. InsertthereplacementUSB memorykeyintothe USB port.



Figure 68. Installing the internal USB memory key

1.  USBmemorykey 2. USBport

Next steps

1.
2.

Followthe procedurelistedinthe Afterworkinginside yoursystemsection.
While booting, press F2to enter System Setup and verify thatthe system detects the USB memorykey.

Related links

Safety instructions
Before working inside your system

After working inside your system

System battery

The system battery is used for system functions like powering the real-time clock and storing the computer’s BIOS settings.

Replacing the system battery

Prerequisites

1.

WARNING: Thereis adanger of anew battery explodingifitisincorrectlyinstalled. Replace the battery only with the
sameorequivalenttyperecommendedbythemanufacturer. Formoreinformation, seethesafetyinformationthat
shipped with your system.

CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Followthesafetyguidelineslistedinthe Safetyinstructions section.

2. Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.
3. Remove the cooling shroud.
Steps
1. Locatethebatterysocket. Formoreinformation, seethe Jumpersand connectors section.
A CAUTION: Toavoid damagetothe battery connector, you must firmly support the connector whileinstalling or
removing abattery.
2. Place yourfinger between the securing tabs at the negative side of the battery connector, and lift the battery out of the socket.



Figure 69. Removing the system battery

1. system battery 2. systembatteryslot

3. Toinstallanew system battery, hold the battery with the "+"facing up and slide it under the securing tabs.
4. Pressthebatteryintothe connectoruntilitsnapsinto place.

Figure 70. Installing the system battery

1. system battery 2. systembatteryslot

Next steps

Install the cooling shroud.

Followthe procedurelistedinthe Afterworkinginside yoursystemsection.

Whilebooting, press F2toenter System Setupand ensure the batteryis operating properly.
Enterthe correcttime and date inthe System Setup Time and Date fields.

Exit System Setup.

Related links
Safety instructions
Before working inside your system
Removing the cooling shroud
Installing the cooling shroud
After working inside your system

Hard drives

Your system supports entry hard drives and enterprise-class hard drives. Entry hard drives are designed for 5x8 operating
environment with less workload rating to drives and enterprise-class drives are designed for 24x7 operating environment. Selecting
the correctdrive class willenablethe critical areas of quality, functionality, performance, andreliability to be optimized forthe target
implementation.



ﬁ NOTE: Do not mix enterprise-class hard drives with entry hard drives.

Choosing the right drive type depends on the usage pattern. Improper use of entry hard drives (workload rating exceeds 55TB/year)
will lead to significant risk and increase the drives failure rate.

Formore information onthese hard drives, seethe 512e and 4Kn Disk Formats whitepaperand 4K Sector HDD FAQdocument at
Dell.com/poweredgemanuals.

Allharddrivesare connectedtothe systemboardthroughtheharddrive backplane.Harddrives aresuppliedinhot-swappable hard
drive carriers thatfitin the hard drive slots.

CAUTION: Beforeattemptingtoremoveorinstallaharddrivewhilethe systemis running, seethedocumentationforthe
storage controllercardtoensurethatthe hostadapteris configured correctly to supporthot-swap hard driveremoval
and insertion.

CAUTION: Do not turn offor restart your systemwhile the hard driveis being formatted. Doing so can cause a hard drive
failure.

Use only hard drives that have been tested and approved for use with the hard drive backplane.

Whenyouformata hard drive, allow enough time for the formatting to be complete. Be awarethat high-capacity hard drives can
take along time to format.

Removing a hot swappable hard drive or solid state drive

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshootingand
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructionsthatcamewiththeproduct.

Followthesafetyguidelineslistedinthe Safetyinstructions section.
Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.
If applicable, remove the bezel.

Usingthe managementsoftware, prepare the hard drive forremoval. Ifthe hard drive is online, the green activity orfault
indicatorflashes whilethe driveisturning off. Whenthe hard drive indicators are off, the hard drive isready forremoval.

For more information, see the documentation for the storage controller.

A CAUTION: Topreventdataloss,ensurethatyouroperating system supports hot-swapdriveinstallation.Seethe
documentation supplied with your operating system.

Steps

1. PressthereleasebuttontoopentheharddriveorSSDcarrierreleasehandle.

2. Slidethe harddrive or SSD carrier out of the hard drive slot.

CAUTION: Tomaintain proper system cooling, allempty hard drive or SSD slots must have hard drive or SSD blanks
installed.

3. Ifyouarenotreplacingthe harddrive or SSDimmediately,insertahard drive or SSD blankinthe empty hard drive slot.
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Figure 71. Removing a hot swappable hard drive or SSD

1. releasebutton 2. harddriveorSSDcarrier
3. harddrive or SSD carrier handle

Related links
Safety instructions
Before working inside your system
Removing the optional front bezel

Installing a hot swappable hard drive or solid state drive

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

A CAUTION: Useonly hard drives thathave beentested and approved for use withthe hard drive backplane.

é\ CAUTION: Wheninstallingaharddrive, ensurethattheadjacentdrivesare fullyinstalled. Insertingahard drivecarrier
andattemptingtolockitshandlenexttoapartiallyinstalledcarriercandamagethepartiallyinstalledcarrier'sshield
spring and make it unusable.

é\ CAUTION: Topreventdataloss,ensurethatyouroperating system supports hot-swapdriveinstallation.Seethe
documentation supplied with your operating system.

é\ CAUTION:Whenareplacementhotswappableharddriveisinstalledandthesystemispoweredon,theharddrive
automaticallybeginstorebuild. Makeabsolutelysurethatthereplacementharddriveisblankorcontainsdatathatyou
wish to haveover-written. Any data on the replacement hard driveisimmediatelylost after the hard driveis installed.

Steps

1. Ifaharddriveblankisinstalledinthe hard drive slot, removeit.

Installaharddriveintheharddrive carrier.

Presstherelease button onthe frontofthe hard drive carrierand open the hard drive carrierhandle.

Insertthe hard drive carrierinto the hard drive slot until the carrier connects with the backplane.

Closetheharddrive carrierhandletolockthe harddriveinplace.
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Figure 72. Installing a hot-swappable hard drive or SSD

1. releasebutton 2. harddriveorSSDcarrier

3. harddrive or SSD carrier handle

Related links
Safety instructions
Removing a hot swappable hard drive or solid state drive
Installing a hard drive orsolidstate drives into ahard drivecarrier

Removing a 2.5-inch hard drive blank

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Performtroubleshootingand simplerepairs
asauthorizedinyourproductdocumentation, orasdirectedbytheonlineortelephoneserviceandsupportteam.
Damagedueto servicingthatis notauthorized by Dell is not covered by yourwarranty.Read and follow the safety
instructionsthatcamewiththeproduct.

A CAUTION: Tomaintain proper system cooling, all empty hard drive slots must have hard drive blanks installed.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Ifinstalled, remove the bezel.

Steps
Press the release button and slide the hard drive blank out of the hard drive slot.
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Figure 73. Removing a 2.5-inch hard drive blank

1.  harddriveblank 2. release button

Related links
Safety instructions
Removing the optional front bezel
Installinga2.5-inch hard drive blank

Installing a 2.5-inch hard drive blank

Prerequisites

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Ifinstalled,removethefrontbezel.

Steps

Insert the hard drive blank into the hard drive slot until the release button clicks into place.

Figure 74. Installing a 2.5-inch hard drive blank

1. hard driveblank

Next steps
If removed, install the front bezel.
Related links
Safety instructions
Removing the optional front bezel
Installing the optional front bezel
Removinga2.5-inchharddrive blank
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Removing a hard drive or a solid state drive from a hard drive carrier
Prerequisites

1. Keepthe Phillips #1 screwdriver ready.
2. Removethehotswappable harddrive carrierfromthe system.

Steps
1. Removethescrewsfromthesliderailsontheharddrivecarrier.

2. Liftthe hard drive out of the hard drive carrier.
1 2,

Figure 75. Removing a hard drive from a hard drive carrier

1. screw(4) 2. harddrive
3. hard drive carrier

Next steps
If applicable, install a hard drive into the hard drive carrier.

Related links

Safety instructions
Installing a hard drive or solid state drives into a hard drive carrier

Installing a hard drive or solid state drives into a hard drive carrier

Prerequisites

é\ CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Steps

1. Insertthe hard drive into the hard drive carrier with the connector end of the hard drive toward the back of the carrier.

2. Alignthe screwholes onthe hard drive with the screws holes on the hard drive carrier.

When aligned correctly, the back of the hard drive is flush with the back of the hard drive carrier.

3. Attachthe screws to secure the hard drive to the hard drive carrier.



Figure 76. Installing a hard drive into a hard drive carrier

1. screw(4) 2. harddrive

3. hard drive carrier

Next steps
Install the hot swappable hard drive carrier.
Related links

Safety instructions

Optical drive (optional)

Opticaldrivesretrieve and store dataonoptical discs suchas CDand DVD. Optical drives can be categorizedintotwobasictypes:
optical disc readers and optical disc writers.

Removing the optical drive

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage dueto servicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.

Steps
1. Disconnectthe powerand data cables fromthe back of the drive.

NOTE: Ensure that you note the routing of the power and data cable on the side of the system as you remove them
fromthesystemboardanddrive.Routethese cablesproperlywhenyoureplacethemtopreventthemfrombeing
pinched or crimped.

2. Torelease the optical drive, press the release tab.

3. Slide the optical drive out of the system until itis free of the optical drive slot.

4. Ifyouarenotaddinganewopticaldrive, install the optical drive blank. The procedure toinstall the optical drive blankis the
sameastheopticaldrive.
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Figure 77. Removing the optional optical drive

1. opticaldrive 2. power and datacable

3. release tab

Next steps
Follow the procedure listed in the After working inside your system section.

Related links
Safety instructions
Before working inside your system
Installing the slim optical drive blank
After working inside yoursystem

Installing the optical drive

Prerequisites

é\ CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage dueto servicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.
3. Ifinstalled, remove the optical drive blank.

Steps

1. Alignthe optical drive with the optical drive slot on the front of the chassis.
2. Slideintheopticaldrive untilthereleasetabsnapsintoplace.

3. Connectthe poweranddata cable tothe optical drive and systemboard.

% NOTE: Route the cable properly on the side of the system to prevent it from being pinched or crimped.



Figure 78. Installing the optional optical drive

1. opticaldrive 2. power and datacable

3. release tab

Next steps
Follow the procedure listed in the After working inside your system section.

Related links
Safety instructions
Before working inside your system
After working inside your system

Removing the slim optical drive blank

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.

Steps
1. Locatethetouch pointforthe slim optical drive blanklockinside the system.
2. Pressthelockandpullthe slimoptical drive blank outofthe chassis.



Figure 79. Removing the slim optical drive blank

1. slimopticaldriveblank 2. optical drive blanklock

Related links

Safety instructions
Before working inside your system

Installing the slim optical drive blank

Prerequisites

& CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dell is not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1. Followthesafetyinstructionslistedinthe Safetyinstructions section.
2. Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.

Steps
1. Aligntheslimoptical drive blank with the slim optical drive bay.
2. Slidethe optical drive blankinto the optical drive bay until the lock clicks into place.

Next steps
Follow the procedure listed in the After working inside your system section.



Figure 80. Installing the slim optical drive blank

1. slimoptical drive blank 2. optical drive blanklock
Related links

Safety instructions
After working inside your system

Hard drive backplane

Your system supports:

« 25inch (x16) SAS/SATA backplane or
» 2.5 inch (x8) SAS/SATA backplane

Removing the hard drive backplane
Prerequisites

Followthesafetyguidelineslistedinthe Safetyinstructions section.
Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.

1

2

3. Remove the cooling shroud.

4 Remove the cooling fan assembly.
5

Removeallharddrives.

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage dueto servicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

é\ CAUTION: Topreventdamagetothedrives and backplane, removethe hard drives fromthe system beforeremoving the
backplane.

CAUTION: Notethe number of each hard driveand temporarily label them before youremove the hard drive so thatyou
canreplacetheminthesamelocations.

Steps
1. Disconnect the SAS/SATA data, signal, and power cable(s) from the backplane.
2. Pressthereleasetabsandliftthe backplane upward and slide ittoward the back ofthe chassis.



Figure 81. Removing the 2.5 inch (x16) SAS/SATA backplane
hooks (3)

hard drive backplane

backplane signal cable

SAS cable (2)

hard drive connector on the backplane
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securing slots (3)

backplane powercable
release tab (2)
miniSAS connector(2)
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Figure 82. Cabling diagram—2.5 inch (x16) SAS/SATA backplane
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signal connector on the backplane
SAS B connector on the PERC card
system board

cable retention bracket
SASAconnectoronthe PERCcard
cable retention bracket

signal connector on the systemboard SAS B connector on the backplane
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SAS Aconnectoronthebackplane 0. hard drive backplane
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Figure 83. Removing the 2.5 inch (x8) SAS/SATA backplane
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hard drive connector on the backplane
hooks (3)

release tab

SAS cable (2)

mini SAS connector (2)

S

hard drive backplane
securing slots (3)
backplane powercable
backplane signal cable
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Figure 84. Cabling diagram—2.5 inch (x8) SAS/SATA backplane

8

1. signal connector on the backplane 2. cable retention bracket
3. SAS B connector on the PERC card 4. SASAconnectoronthe PERCcard
5. system board 6. cable retention bracket
7. signal connector on the systemboard 8. SAS B connector on the backplane
9. harddrivebackplane 10. SAS A connector on the backplane
Next steps
1. Replace the hard drive backplane.
2. Installthe cooling fan assembly.
3. Install the cooling shroud.
4. Installall the hard drives.
5. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.
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Related links
Safety instructions
Before working inside your system
Removing the cooling shroud
Removingthe coolingfanassembly
Hard drives
After working inside your system

Installing the hard drive backplane

Prerequisites

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Steps

1. Connect the SAS/SATA/SSD data, signal, and power cables to the backplane.

2. Usethehooksonthechassisasguidestoaligntheharddrive backplane.

3. Lowerthehard drivebackplane untiltherelease tabssnapintoplace.

Figure 85. Installing the 2.5 inch (x16) SAS/SATA backplane

hooks (3)
hard drive backplane

securing slots (3)

backplane powercable
backplane signal cable
SAS cable (2)

hard drive connector on the backplane
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Figure 86. Installing the 2.5 inch (x8) SAS/SATA backplane

1. hard drive connector on the backplane 2. hard drive backplane
3. hooks (3) 4. securing slots (3)
5. release tab 6. backplane powercable
7. SAS cable (2) 8. backplane signal cable
9.  mini SAS connector (2)

Next steps

1. Install the hard drives in their original locations.
2. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.

Related links
Safety instructions
Before working inside your system
Hard drives
After working inside your system

Control panel

The control panel contains the power button, the diagnostic indicators, and the front USB ports.

Removing the control panel
Prerequisites

1. Follow the safety guidelines listed in safety instructions section.
2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.
3. Keep the Phillips #2 screwdriver handy.

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dell is not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.



Steps

1.

2.

3.

4,

UsingaPhillips #2 screwdriver,remove the screw(s)securing the control paneltothe chassis.
A CAUTION: Donotuseexcessiveforcewhenremovingthe control panelasitcandamagethe connectors.
Removeallthe cablesconnectingthe control paneltothe systemboard.

% NOTE: Ensure thatyou removethe cooling fanassembly before you remove the USB power cable.

Frominside the system, pushthe controlpaneloutofthe chassis.

Figure 87. Removing the control panel

1. controlpanel 2. screw(2)
3. control panel connectorcable 4. USB connector cable

YoucanremovethevFlashconnector/USB connectormodule fromthe control panelusingthefollowing steps:
a. Disconnectthecontrolpanelcablefromthecontrolpanel.

b. Removethescrewsthatattachthe vFlashconnector/USB connectormoduletothe controlpanel.

c. PullthevFlashconnector/USBconnectormoduletodisengagefromthecontrol panelmodule.
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5.
6.

Nex

1.
2,
3.

146

Figure 88. Removing the vFlash connector/USB connector module
1. vFlash connector/USB connector module 2. screw (2)
3. control panel connector cable

Locate and pressthe tabs ontheinformationtag.
Push the information tag out of the slot to remove it from the control panel.

% NOTE:Retaintheinformationtagforreplacementinthe newcontrol panel.

2

Figure 89. Removing the information tag

1. information tag 2. tab
3. slot
t steps

Replace the vFlash connector/USB connectormodule.

Replace the control panel.
Followthe procedurelistedinthe Afterworkinginside yoursystemsection.



Related links
Safety instructions
Before working inside your system
Installing the control panel
After working inside your system

Installing the control panel
Prerequisites

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.
3. Keep the #2 Phillips screwdriver ready.

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage dueto servicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Steps
1. Replacetheblankinformationtaginthe newcontrol panel with the information tag retained from the old control panel.
% NOTE: Informationtaglists systeminformationsuch as Service Tag,NIC,and MAC address.

2. Ifdisengaged,installthevFlashconnector/USBconnectormoduleintothecontrolpanelusingthefollowingsteps:

a. Connectthecontrolpanel cabletothe control panel.
b. Installthe screws to attachthe vFlash connector/USB connector module tothe control panel.

3

Figure 90. Installing the vFlash connector/USB connector module

1. vFlash connector/USB connector module 2. screw (2)

3. control panel connector cable

3. Toinstalltheinformationtag, pushtheinformationtagintothe control panelslot.
4. Connect all the applicable cables to the system board.
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% NOTE: Ensure thatyou removethe cooling fanassembly beforeinstall the USB power cable.

5. Slidethe control panelintothe slotinthe chassis and secure the module with the screws.
2

Figure 91. Installing the control panel

1. control panel 2. screw (2)
3. control panel connectorcable 4. USB connector cable
2
1 3

ol

Figure 92. Installing the information tag

1. information tag 2. tab
3. slot
Next steps

Follow the procedure listed in the After working inside your system section
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Related links

Safety instructions
Before working inside your system

After working inside your system

System board

Asystemboard (also known as the motherboard) is the main printed circuitboard found in systems. The system board allows

communication between many ofthe crucial electronic components ofthe system, such as the central processing unit (CPU) and

memory, and also provides connectors for other peripherals. Unlike a backplane, a system board contains significant number of sub-
systems such as the processor expansion cards, and other components.

Removing the system board

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshootingand
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

A CAUTION: If you are using the Trusted Platform Module (TPM) with an encryption key, you may be prompted to create a

recovery key during program or System Setup. Be sure to create and safely store this recovery key. If you replace this
systemboard, you mustsupplytherecovery keywhenyourestartyour systemorprogrambeforeyou canaccessthe

encrypteddataonyourharddrives.

A CAUTION: Do not attempt to remove the TPM plug-in module from the system board. Once the TPM plug-in module is

installed, itis cryptographicallyboundtothat specificsystem board. Anyattempttoremoveaninstalled TPM plug-in
module breaks the cryptographic binding, and it cannot be re-installed or installed on another system board.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.

2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.

3. Remove the followingcomponents:

S@ ™o oo oo

m.

Steps

Processorexpansion module, ifinstalled
Cooling shroud, ifinstalled.
Cooling fan assembly.

Power supply units

Allexpansion cardrisers
Integrated storage controllercard
Internal dual SD module

Internal USB key, if installed.
PCle cardholder

Heat sinks or heat sink blanks
Processors or processor blanks

A CAUTION: Topreventdamagetothe processorpinswhenreplacingafaulty systemboard, ensurethatyou
covertheprocessorsocketwiththe processorprotectivecap.

Memory modules and memory module blanks
Network daughter card

1. Disconnect all cables from the system board.

CAUTION: Takecare not to damage the system identification button while removing the system board from the
chassis.
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ACAUTION: Donotliftthesystemboardbyholdingamemorymodule, processor, orothercomponents.

Hold the system board holder, lift the blue release pin, lift the system board, and then slide it toward the front of the chassis.
Slidingthe systemboard towardthe frontof the chassis disengages the connectors fromthe back of the chassis slots.
3. Liftthe systemboard outofthe chassis.

2.

Figure 93. Removing the system board

1. thumb screw 2.

system boardholder

3. systemboard

Next steps

1. Install the systemboard.
2. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.

Related links
Safety instructions
Before working inside your system
Installing the system board
After working inside your system




Installing the system board
Prerequisites

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dell is not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Steps
1. Unpack the new system board assembly.

ACAUTION: Donotliftthesystemboardbyholdingamemorymodule, processor, orothercomponents.

A CAUTION: Takecare not to damage the system identification button while placing the system board into the chassis.

2. Holdthetouch points and lower the system boardinto the chassis.
3. Pushthesystemboardtowardthe back of the chassis untilthe board clicks into place.

T

Figure 94. Removing the system board

1. thumb screw 2. system boardholder



3. systemboard

Next steps

1. Installthe Trusted Platform Module (TPM). Forinformation about howtoinstall the TPM, see the Installing the Trusted

Platform Module section.

NOTE: The TPM plug-in module is attached to the system board and cannot be removed. A replacement TPM plug-

inmodulewillbeprovidedforallsystemboardreplacementswherea

2. Replace the followingcomponents:

Se e oo oW

m.

n.

Cable retention bracket

PCle cardholder

Integrated storage controllercard

Internal USB key, if applicable

Internal dual SD module
Allexpansioncardrisers

Heat sinks or heat sink blanks

Processors or processor blank

Memory modules and memory module blanks
Network daughter card
Coolingfanassembly

Cooling shroud, ifinstalled.

Power supply unit

Processor expansion module (if applicable)

3. Reconnect all cables to the system board.

Followthe procedurelistedinthe Afterworkinginside yoursystemsection.

NOTE: Ensurethatthecablesinsidethe systemarerouted alongthe chassiswalland secured using the cable

securing bracket.

5. Ensure thatyou:

a.
reason youmust:
Controller User's Guide, at Dell.com/esmmanuals.
b.  Update the BIOS andiDRAC versions.
C.
(TPM)section.
Related links

TPMplug-inmodulewasinstalled.

Use the Easy Restore feature to restore the Service Tag, iDRAC license, BIOS settings, onboard diagnostics, and optional
personality or ID modules. For more information, see the Easy restoresection. If Easy Restore does notexecute forany

1. Enter the system Service Tag manually. For more information, see the Entering the system Service Tag section.
2. Import your new or existing iDRAC Enterprise license. For more information, see Integrated Dell Remote Access

Re-enablethe TrustedPlatformModule (TPM).Formoreinformation, seethe Re-enablingthe TrustedPlatformModule

Safety instructions
Before working inside your system

Removing the system board

Restoring the Service Tagbyusing the EasyRestore feature

Entering the system Service Tag by using System Setup

Initializingthe TPMforTXT users

After working inside your system
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Entering the system Service Tag by using System Setup

If Easy Restore fails to restore the Service Tag, use System Setup to enter the Service Tag.

Turnonthesystem.
PressF2toenterSystem Setup.
Click Service TagSettings.
EntertheService Tag.

NOTE:YoucanentertheService Tagonlywhenthe Service Tagfieldisempty.Ensurethatyouenterthecorrect
Service Tag. Afterthe Service Tagis entered, it cannot be updated or changed.

5. ClickOk.
6.  Importyour new or existing iDRAC Enterprise license.
For more information, see the Integrated Dell Remote Access Controller User's Guide at Dell.com/idracmanuals.

Restoring the Service Tag by using the Easy Restore feature

By using the Easy Restore feature, you can restore your system’s Service Tag, license, UEFI configuration, and the system
configurationdataafterreplacingthe systemboard. Alldatais automaticallybacked upinabackupflashdevice. IfBIOSdetectsa
newsystemboardandthe Service Taginthe backupflash device, BIOS prompts the usertorestorethe backup information.

1. Turnonthesystem.

IfBIOS detectsanewsystemboard, andifthe Service Tagis presentinthe backupflashdevice, BIOS displays the Service Tag,
the status ofthe license, andthe UEFIDiagnosticsversion.

2. Performoneofthefollowing steps:

After the restore process is complete, BIOS prompts to restore the system configuration data.
3. Performoneofthefollowingsteps:

» PressYtorestorethe systemconfigurationdata.

» PressNtousethedefaultconfigurationsettings.

After the restore process is complete, the system restarts.

Trusted Platform Module

Trusted Platform Module (TPM) is a dedicated microprocessor designed to secure hardware by integrating cryptographic keys into
devices. Asoftware can use a Trusted Platform Module to authenticate hardware devices. As each TPM chip has aunique and
secretRSAkeyburnedinasitis produced, itcan performthe platform authentication.

A CAUTION: Do notattempttoremove the Trusted Platform Module (TPM) fromthe systemboard. Afterthe TPMis
installed, itis cryptographically boundtothat specific system board. Any attempt toremove aninstalled TPM breaks the
cryptographic binding, and it cannot be re-installed or installed on another system board.

Fa NOTE:ThisisaFieldReplaceable Unit(FRU). Removalandinstallation procedures mustbe performed only by Dell
certified service technicians.

Installing the Trusted Platform Module

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshootingand
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.
2. Followthe procedurelistedinthe Beforeworkinginside yoursystemsection.



Steps
1. Locatethe TPMconnectoronthe systemboard.

% NOTE: Tolocate the TPM connector on the system board, see the System board connectors section.

2. Align the edge connectors on the TPM with the slot on the TPM connector.
3. Insertthe TPMinto the TPM connector such that the plastic rivet aligns with the slot on the system board.
4. Presstheplasticrivetuntiltherivetsnapsintoplace.

Figure 95. Installing the TPM

1. rivetslotonthe systemboard 2. plastic rivet
3. TPM 4. TPM connector
Next steps

1. Install the systemboard.
2. Followtheprocedurelistedinthe Afterworkinginside yoursystemsection.

Related links
Safety instructions
Before working inside your system
Installing the system board
After working inside your system

Initializing the TPM for BitLocker users

Initialize the TPM.

For more information about initializing the TPM, see http://technet.microsoft.com/en-us/library/cc753140.aspx.

The TPM Status changes to Enabled, Activated.

Initializing the TPM for TXT users

Whilebootingyoursystem, pressF2toenter System Setup.

OntheSystemSetup Main Menuscreen,click SystemBIOS—System SecuritySettings.
From the TPM Security option, select On with Pre-boot Measurements.

From the TPM Command option, select Activate.

Save the settings.

Restart your system.

Enter System Setup again.

OntheSystemSetupMainMenuscreen,click SystemBIOS—System Security Settings.
FromtheIntel TXT option, selectOn.

W o N o U1 B~ W N —
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Using system diagnostics

If you experience a problem with your system, run the system diagnostics before contacting Dell for technical assistance. The
purposeofrunningsystemdiagnosticsistotestyoursystemhardwarewithoutrequiringadditionalequipmentorriskingdataloss. If
you are unable tofix the problem yourself, service and support personnel can use the diagnostics results to help you solve the
problem.

Dell Embedded System Diagnostics

NOTE: The Dell Embedded System Diagnostics is also known as Enhanced Pre-boot System Assessment (ePSA)
diagnostics.

The Embedded System Diagnostics provides a set of options for particular device groups or devices allowing you to:

* Runtestsautomaticallyorinaninteractivemode

* Repeattests

» Display or save testresults

* Runthoroughteststointroduce additionaltestoptionsto provide extrainformationaboutthefailed device(s)
* Viewstatusmessagesthatinformyouiftestsare completedsuccessfully

« View error messages that inform you of problems encountered during testing

When to use the Embedded System Diagnostics

Run the Embedded System Diagnostics (ePSA) if your system does not boot.

Running the Embedded System Diagnostics from Boot Manager

Prerequisites
Run the Embedded System Diagnostics (ePSA) if your system does not boot.

Steps
1. Whenthe systemis booting, press F11.
2. Use the up arrow and down arrow keys to select System Utilities — Launch Diagnostics.

The ePSA Pre-boot System Assessment window is displayed, listing all devices detected in the system. The diagnostics starts
executingthetestsonallthedetected devices.

Running the Embedded System Diagnostics from the Dell Lifecycle Controller

1. Asthesystemboots, pressF11.
2. Select Hardware Diagnostics — Run Hardware Diagnostics.

The ePSA Pre-boot System Assessment window is displayed, listing all devices detected in the system. The diagnostics starts
executingthetestsonallthedetected devices.

System diagnostic controls

Menu Description

Configuration Displays the configuration and status information of all detected devices.



Menu
Results
Systemhealth

Eventlog
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Description
Displaystheresultsofallteststhatarerun.
Providesthe currentoverviewofthe systemperformance.

Displaysatime-stamped logoftheresults ofalltestsrunonthe system. Thisisdisplayedifatleastone
event description isrecorded.



Jumpersandconnectors

System board jumper settings

Table 36. System board jumper settings

Jumper Setting

Description

PWRD_EN

B

2 4 6 (default)

8

248

NVRAM_CLR

:

13 5 (default)

B

135

The passwordresetfeature is enabled (pins 2—4).BIOS local
access is unlocked at the next AC powercycle.

The passwordresetfeatureisdisabled (pins4-6).
The configuration settings areretained atthe nextsystemboot
(pins 3-5).

Theconfigurationsettingsare clearedatsystemboot(pins 1-3).
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SystemBoard Connectors

22

24

25
26

35 34 33 323130 2928 27

Figure 96. System Board Connectors
Table 37. System board connectors and descriptions

Item Connector Description

1 J_P12V_PWR Processor expansion module power connectors
2 PS2 PSU 2 power connector

3 J_P12V_PWR Processor expansion module power connectors
4 PS1 PSU 1 power connector

5 I0_RISERS3 Riser 3 connector

6 CYC_ID System identification button

7 CcyC System identification connector

8 IDRAC iDRACS8 connector

9 VGA Video connector

10 COM1 Serial connector

1 I0_RISER1 Riser 1 connector

12 NDC Network daughter card connector
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Item Connector Description

13 USB_REAR 2 USB rear connector 2

14 USB_REAR 1 USB rear connector 1

15 10_RISER2 Riser 2 connector

16 USB_INT Internal USB connector

17 SPIVU SPIVU connector

18 10_RISER1 Riser 1 connector

19 IDSDM Internal Dual SD Module
20 QPI CONNECTOR QPI connector

21 BATTERY System battery

22 SATA_CD Optical drive SATA connector
23 FP_USB Front panel USB connector
24 CPU2 Processor socket 2

25 B10, B6, B2, B9, B5, B1 Memory module sockets
26 B3, B7,B11, B4, B8, B12 Memory module sockets
27 FANG Cooling fan connector

28 FANS Cooling fan connector

29 BP SIG Backplane signal connector
30 BP POWER Backplane power connector
31 FAN4 Cooling fan connector

32 FAN3 Cooling fan connector

33 SATA_PWR SATA power connector

34 FAN2 Cooling fan connector

35 CTRL PNL Control panel interface connector
36 FAN1 Cooling fan connector

37 A10, A6, A2, A9, A5, A1 Memory module sockets

38 A3, A7, A11, A4, A8, A12 Memory module sockets

39 CPU1 Processor socket 1
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Figure 97. Processor expansion module connectors

Table 38. Processor expansion module connectors and descriptions

Item Connector Description

1 D3. D7, D11, D4, D8, D12 Memory module sockets
2 CPU4 Processor socket 4

3 D10, D6, D2, D9, D5, D1 Memory module sockets
4 CPU3 Processor socket 3

5 C10, C6, C2, C9, C5, C1 Memory module sockets
6 C3,C7,C11,C4, C8, C12 Memory module sockets

Disabling a forgotten password

Thesoftwaresecurityfeaturesofthesystemincludeasystempasswordandasetuppassword. Thepasswordjumperenablesthese
password features or disables them and clears any password(s) currently in use.

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Steps

1. Turnoffthe system,includinganyattached peripherals,anddisconnectthe systemfromtheelectrical outlet.

2. Remove the systemcover.

3. Movethejumperon the system board jumper from pins 4 and 6 to pins 2and 4.

4. Install the system cover.
Theexisting passwords are notdisabled (erased)until the system boots with the jumperon pins 2and 4. However, before you
assignanewsystem and/orsetup password, you mustmove the jumperback topins4 and 6.

% NOTE: Ifyou assignanew system and/orsetup password with the jumperonpins 2 and 4, the system disables the
new password(s) the nexttimeitboots.

5. Reconnectthesystemtoitselectricaloutletandturnthe systemon,includinganyattachedperipherals.



6. Turnoffthe system,includinganyattached peripherals,anddisconnectthe systemfromthe electrical outlet.
7. Remove the systemcover.

8. Move the jumperonthe system board jumper from pins 2 and 4 to pins 4 and 6.

9. Install the system cover.

10. Reconnectthe systemtoitselectricaloutletandturnthe systemon,includinganyattachedperipherals.

1. Assignanewsystemand/orsetuppassword.

Related links
Removing the system cover
Installing the system cover
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Troubleshooting your system

Safetyfirst — foryou and your system

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

% NOTE: Solution validation was performed by using the factory shipped hardware configuration.

Troubleshooting system startup failure

Ifyoubootthe systemto the BIOS boot mode afterinstalling an operating system from the UEFI Boot Manager, the system stops
responding. Toavoidthisissue, youmustboottothe samebootmodeinwhich youinstalled the operating system.

For all other startup issues, note the system messages that appear on the screen.

Troubleshooting external connections

Before troubleshooting any external devices, ensure that all external cables are securely attached to the external connectors on your
system before troubleshooting any external devices.

Troubleshooting the video subsystem

Prerequisites

NOTE: Ensure the Local Server Video Enabled optionis selected in the iDRAC Graphical User Interface (GUI), under
VirtualConsole.Ifthisoptionisnotselected,localvideoisdisabled.

Steps

1. Checkthecable connections (poweranddisplay)tothe monitor.
2. Checkthevideointerface cabling from the system to the monitor.
3. Run the appropriate diagnostictest.

If the tests run successfully, the problem is not related to video hardware.

Next steps
If the tests fail, see the Getting help section.

Related links
Getting help



Troubleshooting a USB device

Prerequisites

% NOTE: Follow steps 1to 6 to troubleshoot a USB keyboard or mouse. For other USB devices,goto step 7.

Steps

1. Disconnectthekeyboardand/ormouse cablesfromthe systemandreconnectthem.

2. Ifthe problem persists, connect the keyboard and/ormouse to another USB porton the system.

3. Iftheproblemisresolved, restartthe system, enter System Setup, and checkifthe non-functioning USB ports areenabled.

% NOTE: Older operating systems may not support USB 3.0.

4. CheckifUSB3.0isenabledin System Setup.Ifenabled, disableitandseeiftheissueisresolved.
5. IniDRAC Settings Utility, ensure that USB Management Port Mode is configured as Automatic or Standard OS Use.
6. Iftheproblemisnotresolved, replacethe keyboard and/ormouse with aknown working keyboard ormouse.
Ifthe problemis notresolved, proceed to step 7 to troubleshoot other USB devices attached to the system.
7. Turnoffallattached USB devices, anddisconnectthemfromthe system.
8. Restart the system.

9. Ifyourkeyboardisfunctioning, enter System Setup, verifythatall USB ports areenabled onthe Integrated Devicesscreen. If
yourkeyboardisnotfunctioning,useremoteaccesstoenableordisablethe USBoptions.

10. CheckifUSB3.0isenabledin System Setup. Ifitisenabled, disableitandrestartyoursystem.

11.  Ifthesystemisnotaccessible,resetthe NVRAM_CLRjumperinside yoursystemandrestorethe BIOS tothe defaultsettings.
See the System board jumper settingsection

12. IntheIDRACSettingsUtility,ensurethatUSBManagementPort Modeisconfiguredas AutomaticorStandard OSUse.
13.  Reconnectandturnoneach USBdevice oneatatime.

14. IfaUSBdevice causesthe same problem, turn offthe device, replace the USB cable with aknown good cable, andturnonthe
device.

Next steps
If all troubleshooting fails, see the Getting help section.

Related links

Getting help
System Setup

TroubleshootingiDRACDirect(USBXMLconfiguration)

For information about USB storage device and server configuration, see the Integrated Dell Remote Access Controller User's Guide
atDell.com/idracmanuals.

Steps
<y
2. Ensurethatyour USB storage deviceis configured withan NTFS oran FAT32file system withonly one partition.

3. Verifythatthe USB storage deviceis configured correctly. Formore information about configuring the USB storage device, see
the Integrated Dell Remote Access Controller User's Guide at Dell.com/idracmanuals.

4. Inthe iDRAC Settings Utility, ensure that USB Management Port Mode is configured as Automatic or iDRAC Direct Only.

5. EnsurethattheiDRACManaged: USBXMLConfiguration optionis either Enabled orEnabledonlywhentheserverhas
default credential settings.

6. Remove and reinsert the USB storage device.
7. Ifimportoperation does not work, try with a different USB storage device.

1. EnsurethatyourUSBstoragedeviceisconnectedtothe frontUSB ManagementPort, identified by icon.



Next steps
If all troubleshooting fails, see the Getting help section.
Related links

Getting help

TroubleshootingiDRACDirect(Laptopconnection)

Forinformation about USB laptop connection and server configuration, see the Integrated Dell Remote Access Controller User's
Guide atDell.com/idracmanuals.

Steps

1. Ensurethatyourlaptopis connectedto the front USB ManagementPort, identified by < icon witha USB Type A/Acable.

2. Onthe iDRAC Settings Utility screen, ensure that USB Management Port Mode is configured as Automatic or iDRAC Direct
Only.

3. IfthelaptopisrunningWindowsoperatingsystem,ensurethattheiDRAC Virtual USBNICdevicedriverisinstalled.

4. Ifthedriverisinstalled, ensurethatyouare notconnectedto any network through WiFior cabled ethernet, asiDRAC Direct
usesanon-routable address.

Next steps
If all troubleshooting fails, see the Getting help section.
Related links

Getting help

Troubleshooting a serial I/0 device

Steps

1. Turnoffthe systemandany peripheral devices connectedtothe serial port.

2. Swapthesserialinterface cable withaknown working cable, and turn onthe systemand the serial device.
Ifthe problemisresolved, replacetheinterface cable withaknownworkingcable.

3. Turnoffthe systemandthe serial device, and swapthe serial device withacompatible device.

4. Turnonthesystemandtheserialdevice.

Next steps
If the problem persists, see the Getting help section.

Related links
Getting help

Troubleshooting a NIC

Steps

1. Run the appropriate diagnostic test. For more information, see the Using system diagnostics section for the available diagnostic
tests.

2. Restartthe systemandcheckforanysystemmessagespertainingtothe NIC controller.
3. Checktheappropriateindicatoronthe NICconnector:

» Ifthelinkindicatordoesnotglow, the cable connected mightbe disengaged.

» Iftheactivityindicator does not glow, the network driver files might be damaged or missing.

Install or replace the drivers as necessary. For more information, see the NIC documentation.

» Tryanotherknowngoodnetworkcable.

» Iftheproblem persists, use anotherconnector onthe switch orhub.
4. Ensure that the appropriate drivers are installed and the protocols are bound. For more information, see the NIC documentation.
5. EnterSystemSetupandconfirmthatthe NIC portsare enabledontheIntegratedDevicesscreen.
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6. Ensurethatallthe NICs, hubs, andswitchesonthenetworkaresettothe same datatransmissionspeedandduplex. Formore
information,seethedocumentationforeachnetworkdevice.

7. Ensurethatallnetwork cables are ofthe propertype and do notexceed the maximumlength.

Next steps
If the problem persists, see the Getting help section.

Related links

Getting help
Using system diagnostics

Troubleshooting a wet system

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage dueto servicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Steps

1. Turnoffthe systemandattached peripherals,and disconnectthe systemfromthe electrical outlet.

2. Remove the system cover.

3. Removethefollowingcomponents(ifinstalled)fromthe system:

« Power supply unit(s)

« Optical drive

« Harddrives

« Harddrive backplane

« USB memorykey

« Harddrivetray

« Coolingshroud

« Expansion cardrisers (if installed)

* Expansion cards

« Cooling fan assembly (if installed)

« Coolingfans

¢ Memory modules

« Processor(s) and heatsink(s)

« Systemboard

Letthe system dry thoroughly for atleast24 hours.

Reinstall the components you removed in step 3 except the expansion cards.

Install the system cover.

Turn on the system and attached peripherals.

If the problem persists, see the Getting help section.
8.  Ifthesystemstarts properly, turn offthesystem, and reinstall all the expansion cards that you removed.
9. Run the appropriate diagnostic test. For more information, see the Using system diagnostics section.

Next steps
If the tests fail, see the Getting help section.

Related links

Getting help
Using system diagnostics




Troubleshooting a damaged system
Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dell is not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Steps

1. Turnoffthe systemandattached peripherals,and disconnectthe systemfromtheelectrical outlet.

2. Remove the systemcover.

3. Ensure that the following components are properly installed:

« coolingshroud

« expansion card risers (if installed)
« expansion cards

« power supply unit(s)

« cooling fan assembly (if installed)
« coolingfans

» processor(s) and heatsink(s)

* memorymodules

* hard drive carriers/cage

* harddrive backplane

4. Ensure thatall cables are properly connected.

5. Install the system cover.

6. Run the appropriate diagnostic test. For more information, see the Using system diagnostics section.

Next steps
If the problem persists, see the Getting help section.

Related links

Getting help
Using system diagnostics

Troubleshooting the system battery

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshootingand
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Fi NOTE:Ifthe systemis turned off for long periods of time (for weeks or months), the NVRAM may lose its system
configuration information. This situation is caused by a defective battery.

% NOTE: Some software may cause the systemtime to speed up or slowdown. If the system seems to operate normally
exceptforthetimesetin System Setup, the problem may be caused by a software, rather than by a defective battery.

Steps

1. Re-enterthetimeanddatein System Setup.

2. Turnoffthe system, and disconnectit from the electrical outlet for atleast an hour.

3. Reconnectthe systemtothe electrical outlet, and turn on the system.

4. Enter System Setup.



Ifthe date andtime displayedin System Setup are notcorrect, check the System Error Log (SEL)for system batterymessages.

Next steps
If the problem persists, see the Getting help section.
Related links

Getting help
System Setup

Troubleshooting power supply units

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

The following sections provide information on troubleshooting power source and power supply units problems.

Troubleshooting power source problems

1. Pressthe powerbutton to ensure that your systemis turned on. Ifthe power indicator does not glow when the power button is
pressed, press the power buttonfirmly.

2. Pluginanotherworking power supply unitto ensure that the systemboard is not faulty.
3. Ensure that no loose connections exist.
Forexample, loose power cables.
4. Ensure that the power source meets applicable standards.
5. Ensurethattherearenoshortcircuits.
6. Haveaqualifiedelectriciancheckthelinevoltagetoensurethatitmeetsthe needed specifications.

Troubleshooting power supply unit problems

1. Ensure that no loose connections exist.
Forexample, loose power cables.

2. Ensurethatthe power supply handle/LED indicates that the powersupplyisworkingproperly.

3. Ifyouhaverecentlyupgradedyoursystem, ensurethatthe powersupplyunithas enough powertosupportthe newsystem.

4. Ifyouhave aredundantpower supply configuration, ensure that both the power supply units are ofthe same type and wattage.
Ifthe LED Youmay have to upgrade to a higher wattage power supply unit.

5. Ensurethatyouuse onlypowersupply units with the Extended Power Performance (EPP)label onthe back.

6. Reseat the power supplyunit.

NOTE: Afterinstallingapowersupply unit,allowseveral seconds forthe systemtorecognizethe power supply unit
anddetermineifitisworkingproperly.

If the problem persists, see the Getting help section.

Troubleshooting coolingproblems

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Ensure that the following conditions exist:

» System cover, cooling shroud, EMI filler panel, memory module blank, or back filler bracket is not removed.
« Ambienttemperatureisnothigherthanthesystemspecificambienttemperature.



» Externalairflowisnotobstructed.
* Acoolingfanis notremoved orhasnotfailed.
» Theexpansion cardinstallation guidelines have been followed.

Additionalcoolingcanbeaddedbyone ofthefollowingmethods:

From the iDRAC web GUI:

1. Click Hardware — Fans — Setup.
2. Fromthe FanSpeed Offsetdrop-down list, selectthe cooling level required or setthe minimumfan speedtoacustomvalue.

From F2 System Setup:

1. SelectiDRACSettings—Thermal,andsetahigherfanspeedfromthefanspeedoffsetorminimumfanspeed.

From RACADM commands:

1.  Runthecommand racadm help system.thermalsettings

For more information, see the Integrated Dell Remote Access User’s Guide at Dell.com/idracmanuals.

Troubleshooting coolingfans
Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshootingand
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

% NOTE: The fan numberis referenced by the systems management software. Inthe event ofa problemwith aparticular
fan,youcaneasilyidentifyandreplaceitbynotingdownthe fannumbers onthecoolingfanassembly.

1. Followthesafetyguidelineslistedinthe Safetyinstructions section.

2. Followtheprocedurelistedinthe Beforeworkinginside yoursystemsection.

Steps
1. Reseatthefanorthefan'spowercable.
2. Restart the system.

Next steps

1. Followthe procedurelistedinthe Afterworkinginside yoursystemsection.
2. Iftheproblempersists, seethe Gettinghelpsection.

Related links

Safety instructions
Getting help

Troubleshooting system memory

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Steps

1. Ifthesystemisoperational, runthe appropriate systemdiagnostictest. Seethe Using systemdiagnostics sectionforthe
available diagnostictests.



11.
12.

14,
15.
16.

If the diagnostic tests indicate a fault, follow the corrective actions provided by the diagnostic tests.

Ifthe systemis notoperational, turn off the system andattached peripherals, and unplug the system from the power source.
Waitatleastfor 10 seconds, and thenreconnectthe systemto the power source.

Turnonthesystemandattachedperipherals,andnotethemessagesonthescreen.

If an error message is displayed indicating a fault with a specific memory module, go to step 12.

Enter System Setup, andcheck the systemmemorysetting. Make anychangesto the memory settings, ifneeded.
Ifthe memory settings match theinstalled memory buttheproblem still persists, gotostep 12.

Turnoffthe systemandattached peripherals, and disconnectthe systemfromthe electrical outlet.

Remove the system cover.

Checkthememorychannelsandensurethattheyare populated correctly.

NOTE: Seethe system eventlog or system messages for the location of the failed memory module. Reinstall the
memory device.

Reseat the memory modules in their sockets.

Install the system cover.

EnterSystem Setupand checkthe systemmemorysetting.
Ifthe problemisnotresolved, proceedwithstep11.
Remove the system cover.

Ifadiagnostictestorerrormessageindicates a specific memorymodule as faulty, swap or replace the module withaknown
working memory module.

Totroubleshootan unspecified faulty memory module, replace the memory module in the first DIMM socket with amodule of
the same type andcapacity.

Ifanerrormessageis displayed onthe screen, thismayindicate aproblem with the installed DIMMtype(s), incorrect DIMM
installation, ordefective DIMM(s). Followtheon-screeninstructionstoresolvetheproblem.

Install the system cover.
Asthesystemboots, observe anyerror message thatisdisplayed and the diagnosticindicators onthe frontofthe system.
Ifthememoryproblempersists, repeatstep12throughstep15 foreachmemorymoduleinstalled.

Next steps

If the problem persists, see the Getting help section.

Related links

Getting help
Using system diagnostics

Troubleshootinganinternal USBkey

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshootingand

simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Steps

Enter System Setupandensurethatthe USBkeyportisenabledonthe Integrated Devicesscreen.
Turnoffthe systemandattached peripherals, and disconnectthe systemfromthe electrical outlet.
Remove the system cover.

Locatethe USB keyandreseatit.

Install the system cover.

Turnonthe systemandattached peripherals, and checkifthe USBkeyisfunctioning.

Ifthe problemis notresolved, repeatstep 2and step 3.

Insertaknownworking USBkey.



9. Install the system cover.

Next steps
If the problem persists, see the Getting help section.

Related links
Getting help
System Board Connectors

System Setup
Removing the system cover

TroubleshootinganSDcard
Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshootingand
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

% NOTE: Certain SD cards have a physical write-protect switch on the card. If the write-protect switch is turned on, the
SD cardis notwritable.

Steps

1. EnterSystemSetup,andensurethatthelnternalSDCardPortisenabled.

2. Turnoffthesystem, includinganyattached peripherals, anddisconnectthe systemfromthe electrical outlet.

3. Remove the system cover.

NOTE:WhenanSDcardfailureoccurs, theinternal dual SD module controller notifiesthe system.Onthe next
restart, the systemdisplayedamessageindicatingthefailure.IfredundancyisenabledatthetimeofSD cardfailure,
a critical alert will be logged and chassis health will degrade.

Replacethefailed SD card withanew SD card.
Install the system cover.
Reconnectthe systemtoitselectrical outletandturnonthe system, includinganyattached peripherals.

Enter System Setup, andensurethatthe Internal SDCardPortandInternal SDCard Redundancymodesare settothe
needed modes.

Verify that the correct SD slot is set as Primary SD Card.

8. Checkifthe SD cardis functioning properly.

9. IftheInternal SD Card Redundancyoptionis setto Enabled atthe time ofthe SD card failure, the system prompts you to
perform arebuild.

% NOTE: The rebuild is always sourced from the primary SD card to the secondary SD card.

Troubleshooting an opticaldrive
Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Steps

1. TryusingadifferentCD or DVD.

2. Iftheproblemisnotresolved, enter System Setup and ensure thatthe integrated SATAcontrollerandthe drive's SATAportare
enabled.

3. Run the appropriate diagnostictest.



Turnoffthe systemandattached peripherals, and disconnectthe systemfromthe electrical outlet.
Ifinstalled, remove the bezel.

Remove the system cover.

Ensure thatthe interface cableis securely connected to the optical drive and to the controller.
Ensurethatapowercableis properly connectedtothedrive.

Install the system cover.

Next steps
If the problem persists, see the Getting help section.

Related links
Getting help

Troubleshooting a tape backupunit

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only perform troubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Steps

1. Useadifferenttapecartridge.

2. Ensurethatthe devicedriversforthe tape backup unitareinstalled and are configured correctly. See yourtape drive
documentation for more information about device drivers.

3. Reinstall the tape-backup software as instructed in the tape-backup software documentation.
4. Ensurethattheinterface cable ofthe tape drive is connected to the external port on the controller card.
5. Performthefollowing stepstoensurethatthecontrollercardis properlyinstalled:
a. Turnoffthesystemandattachedperipherals, anddisconnectthe systemfromthe electrical outlet.
b. Remove the system cover.
¢. Reseatthecontrollercardintheexpansioncardslot.
d. Install the system cover.
e. Turnon the system and attached peripherals.

6. Run the appropriate diagnostic test. For more information, see the Using system diagnostics.

Next steps
If you cannot resolve the problem, see the Getting help section.

Related links

Getting hel
Using system diagnostics

Troubleshooting a hard drive

Prerequisites

A CAUTION: Thistroubleshooting procedure canerase datastored onthe hard drive. Beforeyou proceed, back up allfiles
ontheharddrive.

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.



Steps
1. Runthe appropriate diagnostic test. See the Using system diagnostics section.
Depending on the results of the diagnostics test, proceed as needed through the following steps.
2. IfyoursystemhasaRAIDcontrollerandyourharddrivesareconfiguredinaRAIDarray,performthefollowing steps:

a. RestartthesystemandpressF10duringsystemstartuptorunthe DellLifecycle Controller,andthenrunthe Hardware
Configuration wizard to check the RAID configuration.

See the Dell Lifecycle Controller documentation or online help for information about RAID configuration.
b. Ensurethatthe harddrivesare configured correctlyforthe RAID array.
c. Taketheharddriveofflineandreseatthedrive.
d. Exitthe configuration utility and allow the system to bootto the operating system.

3. Ensurethattheneededdevicedriversforyourcontrollercard areinstalled andare configured correctly. See the operating
system documentation for more information.

4. Restartthe systemandenterthe System Setup.
5. Verifythatthe controllerisenabled andthe drivesare displayedinthe System Setup.

Next steps
If the problem persists, see the Getting help section.

Related links

Getting help
Using system diagnostics

System Setup

Troubleshooting a storagecontroller

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshootingand
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team.Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

NOTE: When troubleshooting a SAS or PERC controller, see the documentation for your operating system and the
controller.

Run the appropriate diagnostic test. See the Using system diagnostics section.

Turnoffthe systemand attached peripherals, and disconnectthe systemfromthe electrical outlet.
Remove the system cover.

Verify that the installed expansion cards are compliant with the expansion card installation guidelines.
Ensurethateachexpansioncardisfirmlyseatedinits connector.

Install the system cover.

Reconnectthe systemtothe electrical outlet, and turnonthe systemandattached peripherals.

Ifthe problemis notresolved, turn offthe system and attached peripherals, anddisconnect the system from the electrical
outlet.

9.  Remove the systemcover.

10. Remove all expansion cards installed in the system.

1. Install the system cover.

12.  Reconnectthe systemtotheelectrical outlet, and turn onthe systemandattached peripherals.

13.  Runtheappropriate diagnostictest. See the Using systemdiagnostics section. Ifthe testsfail, see the Getting help section.
14.  For each expansion card you removed in step 10, perform the following steps:

a.  Turnoffthe systemandattached peripherals,anddisconnectthe systemfromthe electrical outlet.
b.  Remove the system cover.
c. Reinstall one of the expansion cards.



d. Install the systemcover.
e.  Runthe appropriate diagnostic test. See the Using system diagnostics section.

If the problem persists, see the Getting help section.

Related links

Getting help
Using system diagnostics

Troubleshooting expansion cards

Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety

instructions that are shipped with yourproduct.

% NOTE:Whentroubleshootinganexpansioncard,youalsohavetoseethedocumentationforyouroperatingsystemand

the expansioncard.

Steps

~N O Ul B W N —

10.
11.

Run the appropriate diagnostic test. See the Using system diagnostics section.

Turnoffthe systemandattached peripherals, and disconnectthe systemfromthe electrical outlet.
Remove the system cover.

Ensurethateachexpansioncardisfirmlyseatedinits connector.

Install the system cover.

Turn on the system and attached peripherals.

Ifthe problemis notresolved, turn offthe system and attached peripherals, anddisconnectthe systemfromthe electrical
outlet.

Remove the system cover.

Remove all expansion cards installed in the system.

Install the system cover.

Run the appropriate diagnostic test. See the Using system diagnostics section.
Ifthe testsfail, see the Getting help section.

Foreachexpansioncard youremovedinstep 8,performthefollowing steps:

a. Turnoffthesystemandattachedperipherals, anddisconnectthe systemfromthe electrical outlet.
b. Remove the system cover.

¢. Reinstall one of the expansion cards.

d. Install the system cover.

e. Run the appropriate diagnostic test. See the Using system diagnostics section.

Next steps

If the problem persists, see the Getting help section.

Related links

Getting help
Using system diagnostics
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Troubleshooting processors
Prerequisites

A CAUTION: Many repairs may only be done by a certified service technician. Youshould only performtroubleshooting and
simple repairs as authorized in your product documentation, or as directed by the online or telephone service and support
team. Damage duetoservicingthatis notauthorized by Dellis not covered by yourwarranty. Read and follow the safety
instructions that are shipped with yourproduct.

Steps

Run the appropriate diagnostics test. See the Using system diagnostics section.
Turnoffthe systemandattached peripherals, and disconnectthe systemfromthe electrical outlet.
Remove the system cover.

1
2
3
4. Ensure that the processor and heat sink are properly installed.
5. Install the system cover.

6.  Run the appropriate diagnostic test. See the Using system diagnostics section.
7

Ifthe problem persists, see the Getting help section.

Related links

Getting help
Using system diagnostics

System messages

Foralistofeventand errormessages generated by the systemfirmware and agents thatmonitor system components, see the Dell
Event and Error Messages Reference Guide at Dell.com/openmanagemanuals > OpenManage software.

Warning messages

Awarningmessage alerts youtoa possible problemand prompts youtorespond beforethe systemcontinues atask. Forexample,
before you formatahard drive, amessage warns you that you may lose all data on the hard drive. Warning messages usually
interrupt the task and need you to respond by typing y (yes) or n (no).

NOTE: Warning messagesaregenerated byeithertheapplicationortheoperating system.Formoreinformation, seethe
documentation that shipped with the operating system or application.

Diagnostic messages

Thesystemdiagnosticutilitygeneratesmessagesifthere are errorsdetected whenyourundiagnostictestsonyoursystem. For
more information about system diagnostics, see the Using system diagnostics section.

Alert messages

The systems management software generates alert messages for your system. Alert messages include information, status, warning,
and failure messages fordrive, temperature, fan, and power conditions. For more information, see the systems management
software documentation links listed in the Documentation resources section of this manual.
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10
Getting help

Contacting Dell

Dellprovidesseveralonlineandtelephone-basedsupportand serviceoptions. Ifyoudonothaveanactiveinternetconnection, you
canfindcontactinformationaboutyourpurchaseinvoice, packingslip, bill,or Dell productcatalog. Availability varies by countryand
product,and some servicesmaynotbeavailableinyourarea. Tocontact Dellforsales, technical assistance, orcustomer-service
issues:

1. GotoDell.com/support.
2. Selectyour country from the drop-down menu on the lower right corner of the page.
3. For customized support:

a. EnteryoursystemService Taginthe EnteryourService Tagfield.
b. Click Submit.

The support page that lists the various support categories is displayed.
4. For generalsupport:

a. Selectyourproduct category.
b. Select your product segment.
c. Select your product.

The support page that lists the various support categories is displayed.
5. For contact details of Dell Global Technical Support:

a. Click Global Technical Support.
b. The Contact Technical Support page is displayed with details to call, chat, or e-mail the Dell Global Technical Support team.

Documentation feedback

Youcanratethe documentation orwrite yourfeedback onanyof our Delldocumentation pages andclick Send Feedback tosend
your feedback.

Accessing system information by using QRL

You can use the Quick Resource Locator (QRL) to get immediate access to the information about your system.

Prerequisites
Ensurethatyoursmartphoneortablethasthe QRcode scannerinstalled.

The QRL includes the following information about your system:

About this task

* How-tovideos

» Reference materials, including the Owner’s Manual, LCD diagnostics, and mechanical overview

* Your system service tag to quickly access your specific hardware configuration and warranty information
» AdirectlinktoDellto contacttechnical assistanceandsalesteams



Steps
1. GotoDell.com/QRLandnavigatetoyourspecificproductor

2. Useyoursmartphone ortabletto scanthe model-specific Quick Resource (QR)code onyour Dell PowerEdge systemorinthe
Quick Resource Locator section.

Quick Resource Locator for R830

Quick Resource Locator




Appendix. Supported processor for R830

Memory

Processor Clock (GHz) Core Speed(MHz) TDP(W)
E5-4640 V4 2.1 12 2133 | 105W
E5-4667 V4 22 18 2400 | 135W
E5-4655 V4 25 8 2400 | 135W
E5-4628L V4 1.8 14 2133 | 75W
E5-4627 V4 26 10 2400 | 135W
E5-4669 V4 22 22 2400 | 135W
E5-4660 V4 22 16 2400 | 120W
E5-4610 V4 1.8 10 1866 | 105W
E5-4650 V4 2.2 14 2400 | 105W
E5-4620 V4 2.1 10 2133 | 105W
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