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Notices

Federal Communications Commission Statement

This device complies with Part 15 of the FCC Rules. Operation is subject to
the following two conditions:

e This device may not cause harmful interference, and

e This device must accept any interference received including interference
that may cause undesired operation.

This equipment has been tested and found to comply with the limits for a
Class A digital device, pursuant to Part 15 of the FCC Rules. These limits
are designed to provide reasonable protection against harmful interference
in a residential installation. This equipment generates, uses and can radiate
radio frequency energy and, if not installed and used in accordance with
manufacturer’s instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not
occur in a particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be determined by
turning the equipment off and on, the user is encouraged to try to correct
the interference by one or more of the following measures:

e Reorient or relocate the receiving antenna.

e Increase the separation between the equipment and receiver.

e Connect the equipment to an outlet on a circuit different from that to
which the receiver is connected.

e Consult the dealer or an experienced radio/TV technician for help.

/ 4\ WARNING! The use of shielded cables for connection of the monitor to
/ \ the graphics card is required to assure compliance with FCC regulations.
Changes or modifications to this unit not expressly approved by the
party responsible for compliance could void the user’s authority to
operate this equipment.

Canadian Department of Communications Statement

This digital apparatus does not exceed the Class A limits for radio noise
emissions from digital apparatus set out in the Radio Interference
Regulations of the Canadian Department of Communications.

This Class A digital apparatus complies with Canadian ICES-003.
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Safety information

Electrical Safety

Before installing or removing signal cables, ensure that the power cables
for the system unit and all attached devices are unplugged.

To prevent electrical shock hazard, disconnect the power cable from the
electrical outlet before relocating the system.

When adding or removing any additional devices to or from the system,
ensure that the power cables for the devices are unplugged before the
signal cables are connected. If possible, disconnect all power cables from
the existing system before you add a device.

If the power supply is broken, do not try to fix it by yourself. Contact a
qualified service technician or your dealer.

Operation Safety

Any mechanical operation on this server must be conducted by certified
or experienced engineers.

Before operating the server, carefully read all the manuals included with
the server package.

Before using the server, make sure all cables are correctly connected and
the power cables are not damaged. If any damage is detected, contact
your dealer as soon as possible.

To avoid short circuits, keep paper clips, screws, and staples away from
connectors, slots, sockets and circuitry.

Avoid dust, humidity, and temperature extremes. Place the server on a
stable surface.

This product is equipped with a three-wire power cable and plug for the

/ ! \ user’s safety. Use the power cable with a properly grounded electrical

outlet to avoid electrical shock.

Lithium-lon Battery Warning

CAUTION! Danger of explosion if battery is incorrectly replaced.
Replace only with the same or equivalent type recommended by
the manufacturer. Dispose of used batteries according to the
manufacturer’s instructions.

CD-ROM Drive Safety Warning
CLASS 1 LASER PRODUCT

Heavy System

CAUTION! This server system is heavy. Ask for assistance when
moving or carrying the system.
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About this guide

Audience

This user guide is intended for system integrators and experienced users
with at least basic knowledge of configuring a server.

Contents
This guide contains the following parts:

1. Chapter 1: Product Introduction
This chapter describes the general features of the barebone server,
including sections on the front panel and rear panel specifications.
2. Chapter 2: Hardware setup
This chapter lists the hardware setup procedures that you have to
perform when installing or removing system components.
3. Chapter 3: Installation options
This chapter describes how to prepare the barebone server for rack
mounting.
4. Chapter 4: Motherboard information
This chapter gives information about the motherboard that comes
with the server. This chapter includes the motherboard layout, jumper
settings, and connector locations.
5. Chapter 5: BIOS information
This chapter tells how to change the system settings through the
BIOS Setup menus. Detailed descriptions of the BIOS parameters are
also provided.
6. Chapter 6: RAID configuration
This chapter tells how to change system settings through the BIOS Setup
menus. Detailed descriptions of the BIOS parameters are also provided.
7 Chapter 7: Driver installation

This chapter provides instructions for installing the necessary drivers
for different system components.
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Conventions

To make sure that you perform certain tasks properly, take note of the
following symbols used throughout this manual.

i WARNING: Information to prevent injury to yourself when trying
" to complete a task.

' CAUTION: Information to prevent damage to the components
~ when trying to complete a task.

R IMPORTANT: Instructions that you MUST follow to complete a
task.

/ NOTE: Tips and information to aid in completing a task.

References

Refer to the following sources for additional information, and for product
and software updates.

1. ASUS PVL-D/1U/SCSI motherboard user guide

This manual contains detailed information about the ASUS PVL-D/1U/
SCSI motherboard.

2. ASUS Server Web-based Management (ASWM) user guide

This manual tells how to set up and use the proprietary ASUS server
management utility.

3. ASUS websites

The ASUS websites worldwide provide updated information for all
ASUS hardware and software products. Refer to the ASUS contact
information.
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This chapter describes the general
features of the chassis kit. It includes
sections on front panel and rear panel
specifications.
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1-2

1.1 System package contents

Check your system package for the following items.

Chassis ASUS ART1 1U rackmount chassis
Motherboard ASUS PVL-D/1U/SCSI motherboard
Components 650W Single power supply, 115V~230V

Slim optical drivel

Chassis fan

HDD fan

Hot-swap SCSI HDD trays
SCSI backplanes

Front bezel (Optional)
CPU heatsink (2 pcs.)

Cables AC power cable
System cables

Accessories Rackmount rail kit
RS160-E3/PS4 user guide
RS160-E3/PS4 support CD (includes ASWM*)
CA eTrust Anti-virus CD
AR11 chassis ears (left, right)
Bag of screws

*ASUS System Web-based Management

/ Contact your dealer immediately if any of the items is damaged or
- missing.

Chapter 1: Product introduction
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1.2 System specifications

The ASUS RS160-E3/PS4 is a 1U barebone server system featuring the ASUS
PVL-D/2U/SCSI motherboard. The server supports dual Intel® Xeon™
processors with EM64T technology, plus other latest technologies through
the chipsets onboard.

Chassis Rackmount 1U (AR11)

Motherboard ASUS PVL-D/1U/SCSI

Chipset North Bridge: Intel® E7520 Memory Controller Hub (MCH)
South Bridge: Intel® ICHSR
1/0 Bridge: Intel® PXH

Dual 604-pin sockets Intel® Xeon™ processor (Dual core
Xeon Paxille is supported) with Extended Memory 64-bit
Technology (EM64T) Supports Enhanced Intel SpeedStep
Technology (EIST) Supports Intel Hyper-Threading
Technology

8 x 240-pin DDRII DIMM sockets support registered ECC
DDRII-400 memory modules
Supports 256MB up to 16GB system memory

2 x Broadcom® BCM5721 PCI Express Gigabit LAN
controllers comply with PCl Express 1.0a specifications

ATI RAGE-XL PCl-based VGA controller
Supports 8MB display memory

Adaptec® AIC-7902W Ultra320 Dual-channel SCSI controller
supports:
- 2 x SCSI channels with Host RAID 0, RAID 1, and RAID
0+1 configuration
- Zero-Channel RAID (optional)

Expansion 1 x full-length 64-bit/133MHz 3V PCI-X slots (on a riser card)
slots 1 x low-profile 64-bit 133MHz 3V PCI-X slots*
1 x mini-PCl socket for ASUS Server Management Board

Storage 4 x 3.5-inch hot-swappable SCSI HDD bays
1 x slim optical drive

Front panel 2 x USB 2.0 ports

Power switch

Reset switch

Location switch

Power, HDD access, location, message, LAN 1, LAN 2
HDD LEDs: Status, activity

* When system detlects 2 cards are presented, freguency will be limited to 100MHz.
(continued on the next page)

ASUS RS160-E3/PS4
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Rear panel

Management

Hardware
monitors

Power supply

Dimensions

1 x PS/2 keyboard port

1 x PS/2 mouse port

1 x Serial port

1 x VGA port

2 x USB 2.0 ports

2 x RJ-45 ports (with LEDs)
1 x external SCSI port

ASUS Server Web-based Management (ASWM)

Voltage, temperature, and fan speed monitoring
Automatic System Restart (ASR) feature

650W single power supply, 115V~230V, 50Hz~60Hz

670mm (I) x 448mm (w) x 43.6mm (h)

ﬂ Refer to “Chapter 4 Motherboard information” for details on the internal
— connectors.

Chapter 1: Product introduction
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1.3 Front panel features

The barebone server displays a simple yet stylish front panel with easily
accessible features. The power and reset buttons, LED indicators, location
switch, optical drive, and two USB ports are located on the front panel.

/ Refer to section “1.6.1 Front panel LEDs” for the LED descriptions.

Hot-swap Hot-swap Hot-swap Hot-swap
HDD bay 1 HDD bay 2 HDD bay 3  HDD bay 4
Rack screw

HDD4 LED

HDD1 LED HDD2 LED HDD3 LED

Rack screw

USB ports
HDD Access LED-

) . LAN2 LED
Optical drive LAN1 LED

Message LED

Location switch
Power LED
Power button

1.4 Rear panel features

The rear panel includes the expansion slot, system power socket, and rear
fans. The middle part includes the I/0 shield with openings for the rear panel
connectors on the motherboard.

% The ports for the PS/2 keyboard, PS/2 mouse, USB, VGA, and Gigabit
LAN do not appear on the rear panel if motherboard is not present.
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% Refer to section “1.6.2 Rear panel LEDs” for the LED descriptions.

ASUS RS160-E3/PS4
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1.5 Internal features

The barebone server includes the basic components as shown.

© 10 D) 12
. @ s . . .
N ; : - an

1. PCl-Xriser card bracket 7. Device fan
2. Rear fans 8.  SCSI backplane
3. ASUS PVL-D/1U/SCSI 9. Hot-swap HDD tray 1

motherboard 10. Hot-swap HDD tray 2
4. Power supply 11. Hot-swap HDD tray 3
5. Device fan 12. Hot-swap HDD tray 4
6. System fans (4 fans) 13. Slim optical drive

1-6 Chapter 1: Product introduction
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1.6
1.6.1

USB ports
HDD Access LED
LAN2 LED
LAN1 LED
Message LED
Reset button
Location LED

Front panel LEDs

LED information

HDD LEDs

Power button
Power LED
Location switch

LED Display status Description
Power LED ON System power ON
HDD Access LED OFF No activity
Blinking Read/write data into the HDD
HDD Status access ON HDD is present
OFF No HDD present
Message LED OFF System is in normal condition;
no incoming event
ON ASWM detects a system problem;
(Log in to ASWM to identify and resolve)
Location LED OFF Normal status
ON Location switch is pressed
(Press the location switch again to turn off)
LAN LEDs OFF No LAN connection
Blinking LAN is transmitting or receiving data
ON LAN connection is present

1.6.2 HDD status LED

HDD status LED 1

SCSI HDD LED status Description
LDE1 | GREEN ON SCSI' HDD power ON
RED ON SCSI'HDD failure
RED Blinking | RAID reset
LDE2 | GREEN Blinking | Read/write data into the SCSI HDD

I
HDD status LED2

ASUS RS160-E3/PS4
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1.6.3 Rear panel LEDs

ACT/LINK LED

RJ-45

ACTILNK SPEED

SPEED LED

Status Description
OFF No link OFF 10Mbps connection
Green Linked Orange 100Mbps connection
Blinking Linking Green 1000Mbps connection

Chapter 1: Product introduction
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This chapter lists the hardware setup
procedures that you have to perform
when installing or removing system
components.
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2.1 Chassis cover
2

.1.1  Removing the front cover

1. Use aPhillips screwdriver to remove
the screw on each front end of the
top cover.

2. Firmly hold the tray level and pull
all the drive trays out of the bay.

3. Then push the front cover as arrow
show.

4. Pull up the front cover, then
disconnect all the cables in the
front cover.

Finally leave the cover as side.

2.1.2 Removing the rear cover

1. Loosen the two thumbscrews on
the rear panel to release the top
cover from the chassis.

Thumbscrews

G

\X

SOSED T >
5.0 cEm: cam- BN N 550508

Chapter 2: Hardware setup
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2. Firmly hold the cover and slide it to|
inch until it is disengaged from the

3. Lift the cover from the chassis.

2.1.3 Installing the cover

1. Position the cover on top of the
chassis with the thumbscrews on
the rear, and leaving a gap of about
half an inch from the front panel.

2. Make sure that the side
markings on the cover (two on
each side) are aligned to the
grooves on the chassis.

3.  Slide the cover toward the front until it snaps in place.
4. Tighten the thumbscrews on the rear to secure the cover.

Thumbscrews

ASUS RS160-E3/PS4 2-3
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2.2 Central Processing Unit (CPU)

The motherboard comes with surface mount 604-pin Zero Insertion Force
(ZIF) sockets. The sockets are designed for the Intel* Xeon™ processor in the
604-pin package with 2 MB L2 cache. The new generation Xeon™ processor
supports 800 MHz system bus and Extended Memory 64-bit Technology

(EMGAT). Paxville CPU
(4MB L2 Cache)

- [h

-
?qu D[gaj

PVL-D/1U/SCSI CPU Socket 604

Intel Xeon § tensnsnsuin

P

Irwindale CPU
(2MB L2 Cache)

R The motherboard supports either one or two CPUs. If you are installing
only one CPU, you MUST install it in CPU socket 1.

2.2.1 Installling a CPU
To install the CPUs:

1. Locate the CPU sockets on the
motherboard. FI|p up the socket

the other side.

Socket for CPUL

2-4 Chapter 2: Hardware setup
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3. Position the CPU above the socket [©
as shown.

4. Carefully insert the CPU into the |
socket until it fits in place.

' The CPU fits only in one correct |
H orientation. DO NOT force the
CPU into the socket to prevent

bending the pins and damaging
the CPU!

Marked corner
(gold arrow)

5. Carefully push down the socket
Ie_ver to secure_the CPU. The _Iever .,v‘ﬁ”" \
clicks on the side tab to indicate | g : \
that it is locked. i3 ' TR

6. Apply the thermal interface S8 SN
material (thermal grease) to the
top of the CPU. This thermal grease
should come with the CPU package.

7. Repeat steps 1 to 6 if you wish to &
install a second CPU. ——

(S

Y

-
-
Ad
e
P,

ASUS RS160-E3/PS4
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2.2.2 Installing the CPU heatsink
To install the CPU heatsink:

1. Carefully place the heatsink on top
of the installed CPU.

2. Twist each of the four screws with
a Philips (cross) screwdriver just
enough to attach the heatsink to
the motherboard. When the four
screws are attached, tighten them
one by one to completely secure
the heatsink.

3. Followsteps 1 and 2 to install the |
second CPU heatsink.

2.2.3 Installing the fan-duck

To install the fan-duct:

1. Position the fan-duct on top of
the heatsink.

2. Carefully lower the fan-duct until
it fits in place.

Chapter 2: Hardware setup
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2.3 System memory

2.3.1 Overview

The motherboard comes with eight Double Data Rate 2 (DDR2) Dual Inline
Memory Modules (DIMM) sockets to support 240-pin DDR2 modules.

The figure illustrates the location of the DDR2 DIMM sockets:

[ — e ST =
= ]
- o .
— - L T IL T 1
0 . 128 Pins 112 Pins
O D @ fes e e SN
g R R
e L ae=— e
O E] == R R 1
8 D R TR O £
D H B T v DIMM_A2
Qo ED <> A P ) 5
° o R — R R

PVL-D/1U/SCSI 240-pin DDR2 DIMM sockets

2.3.2 Memory configurations

You may install 256 MB, 512 MB, 1 GB, and 2 GB registered ECC DDR2 DIMMs
into the DIMM sockets.

R e Always install DIMMs with the same CAS latency. For optimum
compatibility, we recommend that you obtain memory modules from
the same vendor. Refer to the DDR2 Qualified Vendors List on the
ASUS web site.

e Due to chipset resource allocation, the system may detect less than
16 GB system memory when you installed eight 2 GB DDR2 memory
modules.

e This motherboard does not support memory modules made up of 128
Mb chips or double-rank x16 memory modules.

e If you are installing only one memory module, install into the blue socket
labeled DIMM_B4. Installing into any other socket will not work.

Mode DIMM_B4 DIMM_A4 DIMM_B3 DIMM_A3 DIMM_B2 DIMM_A2 DIMM_B1 DIMM_Al

Single-channel v
Dual-channel v v
v v v v
'4 '4 v v v v
v v v v v v v v

v Populated with DIMM

ASUS RS160-E3/PS4
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2.3.3 Installing a DIMM

y /2\\ Make sure to unplug the power supply before adding or removing DIMMs

or other system components. Failure to do so may cause severe damage
to both the motherboard and the components.

To install a DIMM: e i DDR2 DIMM notch

1.

Unlock a DIMM socket by
pressing the retaining clips
outward. , :
Align a DIMM on the socket e
such that the notch on the o
DIMM matches the break on

the socket.

Firmly insert the DIMM into
the socket until the retaining
clips snap back in place and
the DIMM is properly seated.

Unlocked retaining clip

R e A DDR2 DIMM is keyed with a notch so that it fits in only one

direction. Do not force a DIMM into a socket to avoid damaging the
DIMM.

e The DDR2 DIMM sockets do not support DDR DIMMs. DO NOT install
DDR DIMMs to the DDR2 DIMM sockets.

2.3.4 Removing a DIMM

To remove a DIMM:

1.

/ Support the DIMM lightly with

2.

Simultaneously press the
retaining clips outward to unlock ! (2

the DIMM.

[}

your fingers when pressing the - :
retaining clips. The DIMM
might get damaged whenit (@) DDR2 DIMM notch
flips out with extra force.

Remove the DIMM from the socket.

Chapter 2: Hardware setup
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2.4 Hot-swap hard disk drives

To install a hot-swap HDD:

1. Release a drive tray by pushing
the spring lock to the right, then
pulling the tray lever outward. The
drive tray ejects slightly after you
pull out the lever.

2. Firmly hold the tray lever and pull
the drive tray out of the bay.

3. Take note of the drive tray holes.
Each side has three holes to fit
different types of hard disk drives.
Use two screws on each side to
secure the hard disk drive.

4. Place a hard disk drive on the tray,
then secure it with four screws.

ASUS RS160-E3/PS4
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5. Carefully insert the drive tray and
push it all the way to the depth
of the bay until just a small
fraction of the tray edge
protrudes.

%f When installed, the SCSI connector on the drive connects to the SCSI
e connector on the backplane. Refer to section “2.7.2 SCSI backplane” for
illustration.

6. Push the tray lever until it clicks,
and secures the drive tray in
place. The drive tray is correctly
placed when its front edge aligns
with the bay edge.

7. Repeat steps 1 to 6 if you wish

to install a second ,third and/or
fourth drive.

2-10 Chapter 2: Hardware setup
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2.5 Expansion slot

The barebone server comes with a riser card bracket installed on the 64-bit
expansion slot. You need to remove the bracket if you wish to install a PCI-X
expansion card.

2.5.1 Installing expansion cards
To install a short expansion card:

1. Use a Phillips (cross) screwdriver
to remove the screw that secures
the riser card to the chassis.

2. Firmly hold the riser card bracket,
then pull it up to detach it from
the PCI-X slot on the mother-
board.

3.  Remove the screw that secures
the slot metal cover.

4. Install PCI-X cards to the bracket
as shown, then secure the card
with a screw.
ASUS RS160-E3/PS4 2-11
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5. Take note of the holes on the
riser card bay. The two pegs on
the riser card bracket should
match these holes to ensure
that the bracket is properly in
place.

Peg on the riser
card bracket

6. Install the riser card bracket
with the card into the PCI-X slot
on the motherboard.

7. Make sure that the golden
connectors completely fit the
slot and the bracket aligns with
the rear panel.

8. Secure the riser card bracket to
the chassis with the screw that
you removed earlier.

9. Connect the cable(s) to the
card, if applicable.

2-12 Chapter 2: Hardware setup
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2.5.2 Configuring an expansion card

After installing the expansion card, configure the it by adjusting the
software settings.

1. Turn on the system and change the necessary BIOS settings, if any.
See Chapter 5 for information on BIOS setup.

2. Assign an IRQ to the card. Refer to the following tables.
3. Install the software drivers for the expansion card.

Standard interrupt assignments

[N0] Priority Standard Function

0 1 System Timer

1 2 Keyboard Controller

2 N/A Re-direct to IRQ9#

3% 11 Communications Port (COM2)
4* 12 Communications Port (COMT)
5* 13 IRQ Holder for PCI steering

6 14 Floppy Disk Controller

7* 15 Printer Port (LPT1)

8 3 System CMOS/Real Time Clock
9* 4 IRQ Holder for PCI Steering
10* 5 IRQ Holder for PCI Steering
11* 6 IRQ Holder for PCI Steering
12* 7 PS/2 Compatible Mouse Port
13 8 Numeric Data Processor

14* 9 Primary IDE Channel

15% 10 Secondary IDE Channel

*  These IRQs are usually available for ISA or PC/ devices.

IRQ assignments for this motherboard

INTA# INTB# INTC# INTD# REQ# GNT#

ICHSR IDE contrl. PIRQC# — — — — —
ICH5R SATA contrl. PIRQC# — — — — —
ICHSR SMBus contrl. PIRQB# — — — — —

ICHSR USB UHCI contrl. #1 | PIRQA# — — — — —

ICHSR USB UHCI contrl.#2 PIRQD# — — — — —

ICHSR USB 2.0 EHCI contrl. | PIRQH# — — — — —

AIC-7902W SCSI contrl. PXH2_A_O PXH2_A_1 — — PXH2_A_0 PXH2_A_0
Zero-Channel RAID sockets | PXH2_A_2 — - - PXH2_A_1 PXH2_A_1
ATI RAGE XL video contrl. PIRQB# — — — REQ1H# GNT1#

PCIX slot 1 (64-bit) PXH1_B_O PXH1_B_1 PXH1_B_2 PXH1_B_3 PXH1_B_O PXH1_B_0

ASUS RS160-E3/PS4
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2.6 Cable connections

Pre-connected system cables

Description From
1. Backplane SMBus cable

MB BPSMB1 conn.

To

BP J1 conn.

2. LAN activity LED /
Locator LED cable

MB AUX_PANELT conn. Front panel board

3. USB cable

MB USB34 conn.

Front panel board

4. SCSI cable

MB SCSIAT conn.

BP U1 conn.

5. External SCSI connector

MB SCSIB1 conn.

Rear SCSI panel

6. 24-pin SSI power cable

Power supply

MB ATXPWR1 conn.

7. 5-pin 12C power cable

Power supply

MB PSUSMB1 conn.

8. 8-pin SSI power cable

Power supply

MB ATX12V1 conn.

9. Location LED cable

MB PANEL_1 conn. Rear panel

10. Fan interface cable

MB FRNT_FANT conn.

BP FANIN conn.

11. Device fan cable Device fan BP FAN1 conn.
12. System fan cables 8 system fans BP FAN2~9 conn.
13. Device fan cable Device fan BP FAN10 conn.

14. Slim 4-pin ODD power cable  Power supply

Optical drive

2-14
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2.6.1 Motherboard

The following illustration describes the cables for the specific connectors
on the motherboard.

LED cable to front panel board

SMBus cable to SCSI BP board
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IDE cable to optical drive
SCSil cable to BP board

20-pin front panel cable to front panel board
USB 2.0 cable to front panel board

ASUS RS160-E3/PS4

Download from Www.Somanuals.com. All Manuals Search And Download.

2-15



2.6.2 SCSI backplane

The following illustration describes the cables/devices that are connected

to the SCSI backplane board.

Cable from device fan

8-pin plug from
power supply

Cable from system fan

Cable from system fan

Cable from system fan

Cable from system fan

SCSl cable from
MB SCSIA1 connector

Cable from device fan
fan-control

SCSI connector for
hot-swap HDD4

SCSI connector for
hot-swap HDD3

SCSI connector for
hot-swap HDD2

SCSI connector for
hot-swap HDD1

Cable from SMBus
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2.7 Removable components

You may need to remove previously installed system components when
installing or removing system devices, or when you need to replace defective
components. This section tells how to remove the following components:

1. System/Device fans
2. Power supply module
3. Optical drive

2.7.1 System/Device fans

The eight (8) system fans and two device fans come in a screw-less design.

To uninstall a fan or pair of system fans: g

1. Disconnect the corresponding fan
cable from the connector on the
backplane board.

2. Hold the both sides on the fan, then
gently pull the fan out of the
compartment.

To install a fan or pair of system fans:

1. Hold the both sides on the fan, then
position the fan over a fan
compartment. Carefully insert the
fan, or pair of fans, until it fits in
place.

2. Connect the corresponding fan
cable from the connector on the
backplane board.

ASUS RS160-E3/PS4 2-17
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2.7.2 Power supply module

To remove the power supply module:

1. Disconnect all the power supply plugs connected to all the system devices.
Refer to section “2.7 Cable connections” for the locations of pre-
connected cables.

2. Disconnect the main power cable from the rear
of the power supply.

Screw(Rear panel)

Screw

3. Use a Phillips screwdriver (cross)
to remove the four screws that
secure the power supply to the
chassis.

4. Carefully lift the power supply
module from the chassis.

2-18 Chapter 2: Hardware setup
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2.7.3 Optical drive

To uninstall the slim optical drive:

1.

Use a Phillips screwdriver (cross)
to remove the screw on each end
of the top cover.

Loosen the two thunbscrews on
the rear panel to release the top
cover from the chassis.

Firmly hold the cover and slide it
toward the rear panel for about
half an inch until it is disengaged
from the chassis.

Firmly hold the tray level and pull
all the drive trays out of the bay.

ASUS RS160-E3/PS4
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5. Then push the front cover as
arrow show.

6. Disconnect the LAN activity LED/
Locator LED cable and USB cable
from the connectors under the top
front cover.

7. Disconnect the IDE cable and the
power plug from the connectors
on the back of the drive.

8. Then leave the cover as side.

2-20 Chapter 2: Hardware setup
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5. Use a Phillips screwdriver (cross)
to remove the screw that secures
the drive.

6. Carefully slide the optical drive
inward for about half an inch, then
lift it out of the bay.

7. Remove the screws that secure
the optical drive to its metal
bracket.

ASUS RS160-E3/PS4 2-21
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This chapter describes how to install
the optional components and devices
into the barebone server.
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3.1 Rackmount rail kit items

If you have the rackmount rail kit, it contains two pairs of rails (one pair for
each side of the barebone system), and eight (8) pairs of nut-and-bolt
type screws.

Nuts
| Bolts
|
1

@®
® pt e ®
¢

J— Left pair
:|—Right pair

3.2 Rack rails assembly
To assemble the rack rails:

1. Determine the depth of the rack where you wish to install the system.

2. Match one long and one short rail to your desired length, and fix them
together using four (4) pairs of nuts and bolts.

3. Repeat step 2 to assemble the other rail pair.

Rear ends

Bolts on inner side

Nuts on outer side

Front ends
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3.3 Attaching the rails to the rack

To attach the rails to the rack:

1.

Select one unit of space (1U) on the
rack where you wish to install the
barebone server.

2. Remove the screws from the 1U space
on the rack front.
1U space
3. Align the front end holes of a rack rail
pair to the 1U space.
4. Drive in two screws on the outer holes
to secure the front end.
5. Find the rear 1U space that corresponds to the front 1U space
where you attached the rail.
6. Remove the screws from the rear 1U space, and align the rear end
holes.
7. Drive in two screws on the outer holes to secure the rear end.
8. From the rack front, find the corresponding 1U space for the second
rail pair.
9. Repeat steps 2 to 7 to attach the second rail pair. When properly
installed, the rack rails appear as shown.
agml. I
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3.4 Rackmounting the server

To mount the server to the rack:

1. Firmly hold the server on both sides and insert the rear panel side to
the front end of the rack rail, then carefully push the server all the
way to the back until the front panel fits the front end of the rack,
and the rack screws on the server match the middle hole on the rack.

Rack screw

2. Tighten the two rack screws to
secure the server to the rack.
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Chapter 4

This chapter includes the motherboard
layout, and brief descriptions of the
jumpers and internal connectors.
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4.1 Motherboard layout
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Layout contents
Slots/Sockets

o

o
(=]

()

1. CPU sockets 4-2
2. DDR2 DIMM sockets 4-2
3. PCI/PCI-X slots 4-2
4. Zero-Channel RAID socket 4-2
5. Mini-PCl socket 4-2
Jumpers Page
1. Clear RTC RAM (CLRTC1) 4-4
2. CPU fan pin selection (3-pin FM_CPU1, FM_CPU2) 4-5
3. USB device wake-up (3-pin USBPW12, USBPW34) 4-5
4. Keyboard power (3-pin KBPWR1) 4-6
5. VGA controller setting (3-pin VGA_ENT) 4-6
6. Gigabit LAN controller setting (3-pin LANT_ENT1) 4-7
7. Gigabit LAN controller setting (3-pin LAN2_ENT) 4-7
8. SCSI controller setting (3-pin SCSI_ENT) 4-8
9. Force BIOS recovery setting (3-pin RECOVERY1) 4-8

Internal connectors

o

o
«Q

()

1. Floppy disk drive connector (34-1 pin FLOPPY1) 4-9
2. IDE connectors (40-1 pin PRI_IDE, SEC_IDE) 4-9
3. Serial ATA connectors (7-pin SATAT, SATA2) 4-10
4. Ultra320 SCSI connectors (two 68-pin SCSIAT, SCSIB1) 4-11

(for PVL-D/SCSI model only)
5. Hard disk activity LED connector (4-pin HDLED1) 4-12
6. USB connector (10-1 pin USB34) 4-12
7. Serial port connector (10-1 pin COM2) 4-13
8. CPU and system fan connectors

(3-pin CPU_FAN1/2, REAR_FAN1/2, FRNT_FAN1/2) 4-13
9. BMC connector (16-pin BMCCONNT1) 4-14
10. Backplane SMBus connector (6-1 pin BPSMB1) 4-14
11. Power supply SMBus connector (5-pin PSUSMB1) 4-14
12. ATX power connectors (24-pin ATXPWR1, 8-pin ATX12V1) 4-15
13. System panel connector (20-pin PANELT) 4-16
14. Auxiliary panel connector (20-pin AUX_PANEL1) 4-17

ASUS RS160-E3/PS4
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4.2 Jumpers

% The grayed out components in the illustrations are present only in
Z PVL-D/SCSI model.

1. Clear RTC RAM (CLRTC1)
This jumper allows you to clear the Real Time Clock (RTC) RAM in
CMOS. You can clear the CMOS memory of date, time, and system
setup parameters by erasing the CMOS RTC RAM data. The onboard
button cell battery powers the RAM data in CMOS, which include
system setup information such as system passwords.
To erase the RTC RAM:

1. Turn OFF the computer and unplug the power cord.
2. Remove the onboard battery.

3. Move the jumper cap from pins 1-2 (default) to pins 2-3. Keep the
cap on pins 2-3 for about 5~10 seconds, then move the cap back
to pins 1-2.

4. Reinstall the battery.
Plug the power cord and turn ON the computer.

6. Hold down the <Del> key during the boot process and enter BIOS
setup to re-enter data.

) '\ Except when clearing the RTC RAM, never remove the cap on CLRTC
Lo jumper default position. Removing the cap will cause system boot failure!

CLRTC1

21 3 2

> (Ea I
=

Normal Clear CMOS
PVL-D/1U/SCSI Clear RTC RAM (Default)
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2. CPU fan pin selection (3-pin FM_CPU1, FM_CPU2)
These jumpers allow you to connect either a 3-pin or a 4-pin fan cable
plug to the CPU fan connectors (CPU_FAN1, CPU_FAN2). Set these
jumpers to pins 1-2 if you are using a 3-pin fan cable plug, or to pins 2-3
if you are using a 4-pin plug.

> FM_CPU1
3
2 2
1
DC mode PWM
- (Default)
FM_CPU2
3
2 2
1
DC mode PWM
PVL-D/1U/SCSI FM_CPU setting (Default)

3. USB device wake-up (3-pin USBPW12, USBPW34)

Set these jumpers to +5V to wake up the computer from S1 sleep mode
(CPU stopped, DRAM refreshed, system running in low power mode)
using the connected USB devices. Set to +5VSB to wake up from S4
sleep mode (no power to CPU, DRAM in slow refresh, power supply in
reduced power mode).

T =

= [— USBPW12

U 3
2 2
1

j +5V +5VSB
O | I D @ (Default)

Y

O : [= - —]
— [ = USBPW34
] )
2 2
- 3
(}@ — ] - +5VSB +5V
(Default)

PVL-D/1U/SCSI USB device wake up

R e The USB device wake-up feature requires a power supply that can
provide 500mA on the +5VSB lead for each USB port; otherwise, the
system would not power up.

e If you are using Windows 2000, you need to install Service Pack 4 to
wake up the system from S4 sleep mode.

e The total current consumed must NOT exceed the power supply
capability (+5VSB) whether under normal condition or in sleep mode.

ASUS RS160-E3/PS4

Download from Www.Somanuals.com. All Manuals Search And Download.



4. Keyboard power (3-pin KBPWR1)
This jumper allows you to enable or disable the keyboard wake-up feature.
Set this jumper to pins 2-3 (+5VSB) to wake up the computer when you
press a key on the keyboard (the default is the Space Bar). This feature
requires an ATX power supply that can supply at least 1A on the +5VSB

lead, and a corresponding setting in the BIOS.

T i =
: El KBPWR1
21 32
O = D @ +5V +5VSB
e H (Default)

O

]
DHQOD[%ﬁ

PVL-D/1U/SCSI Keyboard power setting

5. VGA controller setting (3-pin VGA_ENT1)
These jumpers allow you to enable or disable the onboard ATI® RAGE-XL
PCl VGA controller. Set to pins 1-2 to activate the VGA feature.

VGA_EN1
1
2 2
3
Enable Disable

(Default)

PVL-D/1U/SCSI VGA setting

Chapter 4: Motherboard information
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Gigabit LAN controller setting (3-pin LANT_EN1)

This jumper allows you to enable or disable the onboard Broadcom®
BCM5721 Gigabit LAN1 controller. Set to pins 1-2 to activate the Gigabit
LAN feature.

» LAN1_EN1

3
2 2
1

Enable Disable
(Default)

PVL-D/1U/SCSI LAN1_EN setting

Gigabit LAN controller setting (3-pin LAN2_EN1)

These jumpers allow you to enable or disable the onboard Broadcom®
BCM5721 Gigabit LAN2 controller. Set to pins 1-2 to activate the Gigabit
LAN feature.

o LAN2_EN1

- E B
2 2
qu L] fube,  oisale

O Co¥®c——

PVL-D/1U/SCSI LAN2_EN setting
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8. SCSI controller setting (3-pin SCSI_EN1)

This jumper allows you to enable or disable the onboard Adaptec®
AIC-7902W SCSI U320 controller. Set to pins 1-2 to activate the SCSI
feature, and support RAID configurations.

SCSI_EN1
12 23
- (B
Enable Disable

(Default)

PVL-D/SCSI SCSI setting

9. Force BIOS recovery setting (3-pin RECOVERY1)
This jumper allows you to quickly update or recover the BIOS settings
when it becomes corrupted.

To update the BIOS:

1. Prepare a floppy disk that contains the latest BIOS for the
motherboard (xxxx-xxx.ROM) and the AFUDOS.EXE utility.

2. Set the jumper to pins 2-3.

3. Insert the floppy disk then turn on the system to update the
BIOS.

. Shut down the system.
5. Set the jumper back to pins 1-2.
6. Turn on the system.

~ RECOVERY1
1 2 23

Normal BIOS Recovery
(Default)

PVL-D/1U/SCSI BIOS recovery setting
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4.3 Connectors

1. Floppy disk drive connector (34-1 pin FLOPPY1)

This connector is for the provided floppy disk drive (FDD) signal cable.
Insert one end of the cable to this connector, then connect the other
end to the signal connector at the back of the floppy disk drive.

/ Pin 5 on the connector is removed to prevent incorrect cable connection
- when using a FDD cable with a covered Pin 5.

FLOPPY1

NOTE: Orient the red markings on
the floppy ribbon cable to PIN 1.

PVL-D/1U/SCSI Floppy disk drive connector

2. |IDE connectors (40-1 pin PRI_IDE, SEC_IDE)

These connectors are for an Ultra DMA 100/66 signal cable. The Ultra
DMA 100/66 signal cable has three connectors: a blue connector for
the primary IDE connector on the motherboard, a black connector for
an Ultra DMA 100/66 IDE slave device (optical drive/hard disk drive),
and a gray connector for an Ultra DMA 100/66 IDE master device (hard
disk drive). If you install two hard disk drives, you must configure the
second drive as a slave device by setting its jumper accordingly. Refer
to the hard disk documentation for the jumper settings.

/ ¢ Pin 20 on the IDE connector is removed to match the covered hole
on the Ultra DMA cable connector. This prevents incorrect insertion
when you connect the IDE cable.

e Use the 80-conductor IDE cable for Ultra DMA 100/66 IDE devices.

SEC_IDE

PRI_IDE

NOTE: Orient the red markings
(usually zigzag) on the IDE
ribbon cable to PIN 1.

PVL-D/1U/SCSI IDE connectors

ASUS RS160-E3/PS4
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Serial ATA connectors (7-pin SATA1, SATA2)

These connectors are for the Serial ATA signal cables for Serial ATA
hard disk drives.

If you installed Serial ATA hard disk drives, you can create a RAID O or
RAID 1 configuration with the Adaptec® HostRAID™ Technology through
the onboard Intel® ICH5R integrated RAID controller.

/ These connectors are set to Standard IDE mode by default. In Standard

IDE mode, you can connect Serial ATA boot/data hard disk drives to these
connectors. If you intend to create a Serial ATA RAID set using these
connectors, set the Configure SATA As RAID item in the BIOS to
[Yes]. See section “4.3.5 IDE Configuration” on page 4-16 for details.

RSATA_RXNZ
RSATA_RXPL
RSATA_RXNL

RSATA_RXP2
GND

<
g

é@]@]

SATA2 SATAL

GND
GND

2
2
5

PVL-D/1U/SCSI SATA connectors b

R Important notes on Serial ATA

e You must install Windows® 2000 Service Pack 4 or the Windows® XP
Service Pack 1 before using Serial ATA hard disk drives. The Serial ATA
RAID feature (RAID 0/RAID 1) is available only if you are using Windows®
2000/XP.

o Use only two Serial ATA RAID connectors for each RAID 0 or RAID 1
set.

e When using the connectors in Standard IDE mode, connect the primary
(boot) hard disk drive to the SATA1 or SATA2 connector. Refer to the
table below for the recommended SATA hard disk drive connections.

Serial ATA hard disk drive connection

Connector Setting Use
SATA1 Master Boot disk
SATA2 Slave Data disk

Chapter 4: Motherboard information
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4. Ultra320 SCSI connectors (two 68-pin SCSIA1, SCSIB1)
This motherboard comes with the Adaptec® AIC-7902W SCSI U320
controller that support two 68-Pin Ultra320 SCSI connectors, one for
each of the two channels. Each channel can support a maximum of 15
devices as specified by Ultra320 standards.

SCsSIB1
68-Pin Ultra320/
Ultra2-Wide SCSI Connector

SCSIA1 i

@
&

OO OO

68-Pin Ultra320/
Ultra2-Wide SCSI Connector

@
°
&

[ENENEENNNNNNNNNNNNNNNRRRNNNRRRERE]
2;\ r‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘rrrrrrrrrrrrrﬂ/gls

.
PVL-D/SCSI Onboard SCSI connectors

SCSI Connection Notes

This motherboard has two 68-Pin Ultra320 SCSI connectors; one for
each of the two channels.

The onboard SCSI chipset incorporates an advanced multimode 1/0 cell
that supports both single-ended (SE), Ultra2, Ultra160, and Ultra320
devices. With Ultra320 devices, the SCSI bus platform performs at full
Ultra320 speeds (up to 320MB/s) and extended cabling 12m (or 25m
in a point-to-point configuration). When an SE device is attached, the
bus defaults to an SE speed and 1.5m cable length.

R Connect SCSI devices as shown. Each channel should have only one
type of SCSI standard (e.g. Ultra320, Ultra160, Ultra2, Ultra-Wide). Mixing
SCSl devices on the same channel decreases performance of the slower
device.

68-pin Internal SCSI Cable (Twisted-Pair Ribbon)

== -

Internal SCSI Devices (up to 15 devices) Terminator

DE[

D
J 68-pin Internal SCSI Cable (Twisted-Pair Ribbon)
Channel B
D @ﬁﬁﬁﬁ? TT1 |
QO D 68 -pin Female
=

Terminator
Internal SCSI Devices (up to 15 devices)

PVL-D/SCSI SCSI connection example

ASUS RS160-E3/PS4
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Hard disk activity LED connector (4-pin HDLED1)

This connector supplies power to the hard disk activity LED. The read or
write activities of any device connected to the SCSI connectors or the
SATA connectors cause this LED to light up.

»

>

HDLED1

5

SCSI_ACTLED-

SCSI_ACTLED-
SCSI_ACTLED+

SCSI_ACTLED+

PVL-D/1U/SCSI SCSI/SATA card activity LED connector

USB connector (10-1 pin USB34)

This connector is for USB 2.0 ports. Connect to front USB connector.
This USB connector complies with USB 2.0 specification that supports

up to 480 Mbps connection speed.

0
=
S, [%ﬂ

PVL—D/lU/SCSI USB connector

Y

GND
USB PortA(+)
USB PortA(-)
Power

USB34

NC

GND

USB PortB(+)
-

USB PortB(-)
Power

The USB port module is purchased separately.

Chapter 4: Motherboard information
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7. Serial port connector (10-1 pin COM2)

This connector is for a serial (COM) port. Connect the serial port module
cable to this connector, then install the module to a slot opening at the
back of the system chassis.

" |[e]
o]

CEC— )

= D[D:Eﬁ com2
P20l |

== 3 PIN1

PVL-D/1U/SCSI Serial port connectors

/ The serial port module is purchased separately.

8. CPU and system fan connectors (3-pin CPU_FAN1/2,
REAR_FAN1/2, FRNT_FAN1/2)

The fan connectors support cooling fans of 350 mA ~ 740 mA (8.88 W
max.) or a total of 2.1 A ~ 4.44 A (53.28 W max.) at +12V. Connect the
fan cables to the fan connectors on the motherboard, making sure that
the black wire of each cable matches the ground pin of the connector.

/.\ Do not forget to connect the fan cables to the fan connectors. Insufficient
/ air flow inside the system may damage the motherboard components.
These are not jumpers! Do not place jumper caps on the fan connectors!

CPU_FANL CPU_FAN1 CPU_FAN2

%

REAR_FAN2,_

\
GND

FAN Power
FAN Speed
PWM Control

GND

PWM Control
FAN Speed
FAN Power

i

REAR_FANL,

S
>
CPU_FAN2_

» REAR_FAN1 REAR_FAN2
GND Rotation

E +12V. +12Vﬂ
Rotation GND

FRNT_FAN1 FRNT_FAN2

GND GND
PVL-D/1U/SCSI Fan connectors E E%%e\{tion E E%%Q/tion

ASUS RS160-E3/PS4
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10.

11.

4-14

BMC connector (16-pin BMCCONNT)
This connector is for the ASUS server management card, if available.

BMC SMBCLK
12CCLK1

GND %% PSONEN#

BMC_PRESENT#

+5VSB

BMCCONN1

+5VSB El +5VSB
+5VSB

BMC SMBDATA
12CDATAL
BMC_SMi#

FP_PWRBTN#

Backplane SMBus connector (6-1 pin BPSMB1)

This connector allows you to connect SMBus (System Management Bus)
devices. Devices communicate with an SMBus host and/or other SMBus
devices using the SMBus interface.

BPSMB1

:

FAN_DC
12C_6_CLK#
GND
12C_6_DATA#
+5V

PVL-D/1U/SCSI SMBus connector

Power supply SMBus connector (5-pin PSUSMB1)

This connector is for the power supply SMB cable, if your power supply
supports the SMBus function.

12C_7_DATA#

NC
GND
+3.3V Remote Sense

12C_7_CLK#

G

PSUSMB1

PVL-D/1U/SCSI Power supply SMBus connector
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12. ATX power connectors (24-pin ATXPWR1, 8-pin ATX12V1)

These connectors are for SSI power supply plugs. The power supply
plugs are designed to fit these connectors in only one orientation.
Find the proper orientation and push down firmly until the connectors
completely fit.

AN

Use of an SSI 12 V Specification 2.0-compliant power supply unit
(PSU) that provides a minimum power of 450W is recommended for
a fully-configured system.

Do not forget to connect the 8-pin ATX +12 V power plug;
otherwise, the system will not boot up.

Use of a PSU with a higher power output is recommended when
configuring a system with more power consuming devices. The
system may become unstable or may not boot up if the power is
inadequate.

You must install a PSU with a higher power rating if you intend to
install additional devices.

ASUS RS160-E3/PS4

ATXPWR1 ATX12V1
24-pin Power Connector 8-pin
] 2c92
¥ O
0o ono082Ly 0OO0o
ARG Y] o
$23252582052 b
RO RN I O U T_..¥
LhhbbbbbbLL  TTTT
THEREEr ey R
LLPERETRLL2222
$93532339%88%93
SESROR N CRCR

PVL-D/1U/SCSI ATX power connectors

\ For Power Supply
with 24-pin
Power Connector
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13. System panel connector (20-pin PANEL1)
This connector supports several chassis-mounted functions.

7

D
D [‘gﬂi PANEL1
H = o

The system panel connector is color-coded for easy connection.

System power LED (Green 3-pin PLED)

This 3-pin connector is for the system power LED. Connect the
chassis power LED cable to this connector. The system power
LED lights up when you turn on the system power, and blinks
when the system is in sleep mode.

Hard disk drive activity LED (Red 2-pin IDE_LED)
This 2-pin connector is for the HDD Activity LED. Connect the
HDD Activity LED cable to this connector. The IDE LED lights up
or flashes when data is read from or written to the HDD.

System warning speaker (Orange 4-pin SPEAKER)
This 4-pin connector is for the chassis-mounted system warning
speaker. The speaker allows you to hear system beeps and
warnings.

ATX power button/soft-off button (Yellow 2-pin
PWRSW)

This connector is for the system power button. Pressing the
power button turns the system on or puts the system in sleep or
soft-off mode depending on the BIOS settings. Pressing the
power switch for more than four seconds while the system is ON
turns the system OFF.

Reset button (Blue 2-pin RESET)
This 2-pin connector is for the chassis-mounted reset button for
system reboot without turning off the system power.

2LER ol

POWERLED-

POWERLED+
MLED+

NC
SPKROUT

HDLED+
HDLED- ==
NMIBTN#
GND
GND
GND

PVL- D/lU/SCSI System panel connector

POWERBTN#

Chapter 4: Motherboard information

Download from Www.Somanuals.com. All Manuals Search And Download.



14. Auxiliary panel connector (20-pin AUX_PANEL1)

This connector is for additional front panel features including front
panel SMB, locator LED and switch, chassis intrusion, and LAN LEDs.

e Front panel SMB (6-1 pin FPSMB)
These leads connect the front panel SMBus cable.

e LAN activity LED (2-pin LANT_LED, LAN2_LED)
These leads are for Gigabit LAN activity LEDs on the front panel.

e Chassis intrusion (4-1 pin CHASSIS)
These leads are for the intrusion detection feature for chassis
with intrusion sensor or microswitch. When you remove any
chassis component, the sensor triggers and sends a high-level
signal to these leads to record a chassis intrusion event.

e Locator LED (6-pin LOCATOR)
These leads are for the locator switch and LED on the front
panel.

LINKACTLED+
LINKACTLED-
LINKACTLED-
LINKACTLED:

7 5 b4
al 55
8 | led "1 71717
8 > Q‘ Dq‘mﬂﬂNN
s 8 >zzzz
Ll == 28 5823353
: u aux_panet (LTI
PINL
D ZotoiE0qz
[] v B=zz3£z88
%3 S00upowd
o gzg g¢
(7}
I — 3 SgE g9
33898 3§
899 938

PVL- D/1U/SCSI Auxmary panel connector 44444

ASUS RS160-E3/PS4
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This chapter lists the hardware setup
procedures that you have to perform
when installing or removing system
components.
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5.1 Managing and updating your BIOS

The following utilities allow you to manage and update the motherboard Basic
Input/Output System (BIOS) setup.

1. ASUS AFUDOS (Updates the BIOS in DOS mode using a bootable
floppy disk.)

2. ASUS CrashFree BIOS 2 (Updates the BIOS using a bootable
floppy disk or the motherboard support CD when the BIOS file fails or
gets corrupted.)

3. ASUS Update (Updates the BIOS in Windows® environment.)
Refer to the corresponding sections for details on these utilities.

R Save a copy of the original motherboard BIOS file to a bootable floppy disk
in case you need to restore the BIOS in the future. Copy the original
motherboard BIOS using the ASUS Update or AFUDOS utilities.

Chapter 5: BIOS setup
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5.1.1 AFUDOS utility

The AFUDOS utility allows you to update the BIOS file in DOS environment
using a bootable floppy disk with the updated BIOS file. This utility also allows
you to copy the current BIOS file that you can use as backup when the BIOS
fails or gets corrupted during the updating process.

Copying the current BIOS
To copy the current BIOS file using the AFUDOS utility:

/ o Make sure that the floppy disk is not write-protected and has at least
- 1024 KB free space to save the file.

e The succeeding BIOS screens are for reference only. The actual BIOS
screen displays may not be same as shown.

1. Copy the AFUDOS utility (afudos.exe) from the motherboard support
CD to the bootable floppy disk you created earlier.

2. Boot the system in DOS mode, then at the prompt type:

afudos /o[filename]

where the [filename] is any user-assigned filename not more than eight
alphanumeric characters for the main filename and three alphanumeric
characters for the extension name.

A:\>afudos /oOLDBIOS1.rom

Main filename Extension name

3. Press <Enter>. The utility copies the current BIOS file to the floppy disk.

A:\>afudos /oOLDBIOS1.rom
AMI Firmware Update Utility - Version 1.19(ASUS V2.07(03.11.24BB))

Copyright (C) 2002 American Megatrends, Inc. All rights reserved.
Reading flash
Write to file

A:\>

The utility returns to the DOS prompt after copying the current BIOS
file.

ASUS RS160-E3/PS4
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Updating the BIOS file
To update the BIOS file using the AFUDOS utility:

1. Visit the ASUS website (www.asus.com) and download the latest BIOS
file for the motherboard. Save the BIOS file to a bootable floppy disk.

/ Write the BIOS filename on a piece of paper. You need to type the exact
BIOS filename at the DOS prompt.

2. Copy the AFUDOS utility (afudos.exe) from the motherboard support
CD to the bootable floppy disk you created earlier.

3. Boot the system in DOS mode, then at the prompt type:
afudos /i[filename]

where [filename] is the latest or the original BIOS file on the bootable
floppy disk.

A:\>afudos /iI8021A00.100

% Use the appropriate BIOS file depending on your motherboard model (e.g.
18021A00.100 for PVL-D/SCSI model, and 18023A00.100 for PVL-
D/1U model).

4. The utility verifies the file and starts updating the BIOS.

A:\>afudos /iI8021A00.100
AMI Firmware Update Utility - Version 1.19(ASUS V2.07(03.11.24BB))
Copyright (C) 2002 American Megatrends, Inc. All rights reserved.

WARNING'!! Do not turn off power during flash BIOS
Reading file

Reading flash

Advance Check

Erasing flash ..
Writing flash 0x0008CC00 (9%)

' \ Do not shut down or reset the system while updating the BIOS to prevent
/e \ system boot failure!
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5. The utility returns to the DOS prompt after the BIOS update process is
completed. Reboot the system from the hard disk drive.

A:\>afudos /iI8021A00.100
AMI Firmware Update Utility - Version 1.19(ASUS V2.07(03.11.24BB))
Copyright (C) 2002 American Megatrends, Inc. All rights reserved.

WARNING!! Do not turn off power during flash BIOS
Reading file ...
Reading flash

Advance Check
Erasing flash
Writing flash
Verifying flash ....

Please restart your computer

A:\>

ASUS RS160-E3/PS4
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5.1.2 ASUS CrashFree BIOS 2 utility

The ASUS CrashFree BIOS 2 is an auto recovery tool that allows you to restore
the BIOS file when it fails or gets corrupted during the updating process. You
can update a corrupted BIOS file using the motherboard support CD or the
floppy disk that contains the updated BIOS file.

% e Prepare the motherboard support CD or the floppy disk containing the
updated motherboard BIOS before using this utility.

e Make sure that you rename the original or updated BIOS file in the
floppy disk according the exact name of your motherboard, e.g.
18021A00.100 for PVLDSCI/SCSI model, and 18023A00.100 for
PVLD/1U model).

Recovering the BIOS from a floppy disk
To recover the BIOS from a floppy disk:

1. Turn on the system.

2. Insert the floppy disk with the original or updated BIOS file to the floppy
disk drive.

3. The utility displays the following message and automatically checks the
floppy disk for the original or updated BIOS file.

Bad BIOS checksum. Starting BIOS recovery...

Checking for floppy...
When found, the utility reads the BIOS file and starts flashing the
corrupted BIOS file.

Bad BIOS checksum. Starting BIOS recovery...
Checking for floppy...
Floppy found!

Reading file “I8021A00.100”. Completed.
Start flashing...

' \ DO NOT shut down or reset the system while updating the BIOS! Doing so
o can cause system boot failure!

4. Restart the system after the utility completes the updating process.
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Recovering the BIOS from the support CD
To recover the BIOS from the support CD:

1. Remove any floppy disk from the floppy disk drive, then turn on the
system.

2. Insert the support CD to the optical drive.

3. The utility displays the following message and automatically checks the
floppy disk for the original or updated BIOS file.

Bad BIOS checksum. Starting BIOS recovery...
Checking for floppy...
When no floppy disk is found, the utility automatically checks the optical

drive for the original or updated BIOS file. The utility then updates the
corrupted BIOS file.

Bad BIOS checksum. Starting BIOS recovery...
Checking for floppy...
Floppy not found!

Checking for CD-ROM...

CD-ROM found!

Reading file “I8021A00.100”. Completed.
Start flashing...

' \ DO NOT shut down or reset the system while updating the BIOS! Doing
/e \ S0 can cause system boot failure!

4. Restart the system after the utility completes the updating process.

/ The recovered BIOS may not be the latest BIOS version for this
- motherboard. Visit the ASUS website (www.asus.com) to download the
latest BIOS file.

ASUS RS160-E3/PS4 5-7
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5.1.3 ASUS Update utility

The ASUS Update is a utility that allows you to manage, save, and update the
motherboard BIOS in Windows® environment. The ASUS Update utility allows
you to:

e Save the current BIOS file

e Download the latest BIOS file from the Internet

e  Update the BIOS from an updated BIOS file

e  Update the BIOS directly from the Internet, and

e View the BIOS version information.

This utility is available in the support CD that comes with the motherboard
package.

/ ASUS Update requires an Internet connection either through a network or
- an Internet Service Provider (ISP).

Installing ASUS Update
To install ASUS Update:

1. Place the support CD in the optical drive. The Drivers menu appears.
2. Click the Utilities tab, then click Install ASUS Update VX.XX.XX.
3. The ASUS Update utility is copied to your system.

/ Quit all Microsoft® Windows® applications before you update the BIOS using
- this utility.

Chapter 5: BIOS setup
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Updating the BIOS through the Internet
To update the BIOS through the Internet:

1. Launch the ASUS Update utility from the Windows® desktop by clicking
Start > Programs > ASUS > ASUSUpdate > ASUSUpdate. The
ASUS Update main window appears.

Internet
é Internet Explorer [| ¥ Windows Catalog
Windows Update
9_ P ° & uments >

8l Outlook Express

() Accessories >
»
Paint =
(@) Asus Uiy Bl G AsusUpdate »| B asusupdate
®WindwwsMedla Playe] @ Games 4 B myloge
1) marvel » T ninstall ASUSUpdate
% ASUSUpdate @) startup »
A 1) voice Editor »
K) Ai Booster v2.00.18
Booter @ Internet Explorer
) MSNE
‘ Voice Editor - plorer
L. [4) Outlook Express
“! SN Explorer ) Remote Assistance

® windows Media Player

AIIPrograms » indows Messenger

7 start 5 Select

2. Select Update BIOS from 3. Select the ASUS FTP site
the Internet option from the nearest you to avoid network
drop-down menu, then click traffic, or click Auto Select.
Next. Click Next.

wabanwyumlmdekm»sm
button, ASUS Update will choose the best site
based on network traffic automatically for you.

2. Update BIOS from the Intemnet -
Update system BIDS using a specified BIOS image file
on ASUS Web Site.

3. Download BIDS fiom the Internet -
Download a specified BI0S image file via Internet for
later usage.

4. Check BIOS Information

[V Passive  Proxy Setting | Auto Select

ftp.asus.com.tw

& Check BIOS Information

ASUS RS160-E3/PS4
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/ The ASUS Update utility is
capable of updating itself

From the FTP site, select the BIOS
version that you wish to download.
Click Next.

Follow the screen instructions to
complete the update process.

Please select the version you want.

|Please choose BIOS file from combo box. ~ +

through the Internet. Always
update the utility to avail all its
features.

Please choose

{ 1005 (05/17/2002)
1007 (09/12/200:

Updating the BIOS through a BIOS file
To update the BIOS through a BIOS file:

1.

Launch the ASUS Update utility from the Windows® desktop by clicking
Start > Programs > ASUS > ASUSUpdate > ASUSUpdate. The
ASUS Update main window appears.

Select Update BIOS from a file
option from the drop-down menu, ;
then click Next.

=4

’ ﬂ Select the Update Method |

vezr.0_254 L
1. Update/Save BIOS from/to a .
|

2 Update BIOS from the Interet -
Update system BIOS using a specified BIDS image fie
on ASUS Web Site.

3. Dowrload BI0S from the Intemet -
Download a specified BIOS image file via Intemet for
later usage.

4. Check BIOS Information

B3 Update BIOS from a file -
e[ F Save current BIOS to a fle
Update BIDS fiom a il
Update BIOS from the Internet
R Download BIOS from the Internet

Locate the BIOS file from the Open window, then click Save.
Follow the screen instructions to complete the update process.
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5.2 BIOS setup program

This motherboard supports a programmable firmware chip that you can update
using the provided utility described in section “5.1 Managing and updating
your BIOS.”

Use the BIOS Setup program when you are installing a motherboard,
reconfiguring your system, or prompted to “Run Setup.” This section explains
how to configure your system using this utility.

Even if you are not prompted to use the Setup program, you can change the
configuration of your computer in the future. For example, you can enable
the security password feature or change the power management settings.
This requires you to reconfigure your system using the BIOS Setup program
so that the computer can recognize these changes and record them in the
CMOS RAM of the firmware hub.

The firmware hub on the motherboard stores the Setup utility. When you
start up the computer, the system provides you with the opportunity to run
this program. Press <Del> during the Power-On-Self-Test (POST) to enter the
Setup utility; otherwise, POST continues with its test routines.

If you wish to enter Setup after POST, restart the system by pressing
<Ctrl+Alt+Delete>, or by pressing the reset button on the system chassis.
You can also restart by turning the system off and then back on. Do this last
option only if the first two failed.

The Setup program is designed to make it as easy to use as possible. Being a
menu-driven program, it lets you scroll through the various sub-menus and
make your selections from the available options using the navigation keys.

R e The default BIOS settings for this motherboard apply for most conditions
to ensure optimum performance. If the system becomes unstable after
changing any BIOS settings, load the default settings to ensure system
compatibility and stability. Select the Load Setup Defaults item
under the Exit Menu. See section “5.8 Exit Menu.”

e The BIOS setup screens shown in this section are for reference purposes
only, and may not exactly match what you see on your screen.

e Visit the ASUS website (www.asus.com) to download the latest BIOS
file for this motherboard.

ASUS RS160-E3/PS4 5-11
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5.2.1 BIOS menu screen

Menu items  Menu bar Configuration fields General help

BIOS SETUP UTILITY

Main Advanced Server Security Boot Exit
T ! t
System Date [Thu 09/22/2005] Use [ENTER]. [TAB],
System Time [11:10:19] or [SHIFT-TAB] to
Legacy Diskette A [1.44M, 3.5 in] selcs & Senel
> IDE Configuration Use [+] or [-] to
> Primary IDE Master [ST32122A] configure system time.
» Primary IDE Slave [ASUS CD-S520A]
> Secondary IDE Master [Not Detected]
> Secondary IDE Slave [Not Detected]
> Third IDE Master [Not Detected]
P Fourth IDE Master [Not Detected] += Select Screen
t} Select Item
> System Information +- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit
|
v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.
Sub-menu items Navigation keys

5.2.2 Menu bar

The menu bar on top of the screen has the following main items:

Main For changing the basic system configuration

Advanced For changing the advanced system settings

Server For changing the advanced server settings

Security For changing the security settings

Boot For changing the system boot configuration

Exit For selecting the exit options and loading default
settings

To select an item on the menu bar, press the right or left arrow key on the
keyboard until the desired item is highlighted.
5.2.3 Navigation keys

At the bottom right corner of a menu screen are the navigation keys for that
particular menu. Use the navigation keys to select items in the menu and
change the settings.

% Some of the navigation keys differ from one screen to another.
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5.2.4 Menu items

The highlighted item on the menu bar
displays the specific items for that

menu. For example, selecting Main |t 0
shows the Main menu items. s oy

Systen Date [Thmyo9y22720081]
Systen Tine 11:10:19]

Br I0s Slave ; [tot Batactad)

econdar : [No ot .
conassy foe Flawa” ot Bereces ~-select sereen

i I : [Not Detected|

© [Not Detected] = =

The other items (Advanced, Power,
Boot, and Exit) on the menu bar have
their respective menu items. Main menu items

5.2.5 Sub-menu items

A solid triangle before each item on any menu screen means that the iteam
has a sub-menu. To display the sub-menu, select the item and press <Enter>.

5.2.6 Configuration fields

These fields show the values for the menu items. If an item is user-configurable,
you can change the value of the field opposite the item. You cannot select an
item that is not user-configurable.

A configurable field is enclosed in brackets, and is highlighted when selected.
To change the value of a field, select it then press <Enter> to display a list of
options. Refer to “5.2.7 Pop-up window.”

5.2.7 Pop-up window

Select a menu item then press <Enter> to display a pop-up window with the
configuration options for that item.

5.2.8 Scroll bar

A scroll bar appears on the right side of
a menu screen when there are items
that do not fit on the screen. Press the
Up/Down arrow keys or <Page Up> / | =& B
<Page Down> keys to display the other
items on the screen.

Pop-up window

5.2.9 General help Scroll bar

At the top right corner of the menu
screen is a brief description of the selected item.

ASUS RS160-E3/PS4
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5.3 Main menu

When you enter the BIOS Setup program, the Main menu screen appears,
giving you an overview of the basic system information.

% Refer to section “5.2.1 BIOS menu screen” for information on the menu
- screen items and how to navigate through them.

BIOS SETUP UTILITY

Advanced Server Securit; Boot Exit

System Time [11:10:19] Use [ENTER]. [TAB],

System Date [Mon 09/22/2005] or [SHIFT-TAB] to

Legacy Diskette A [Disabled] select a field.

» IDE Configuration Use [+] or [-] to

Primary IDE Master [ST32122A] configure system time.

» Primary IDE Slave [ASUS CD-S520A]

> Secondary IDE Master [Not Detected]

> Secondary IDE Slave [Not Detected]

> Third IDE Master [Not Detected]

» Fourth IDE Master [Not Detected] = Select Screen
tl Select Item

> System Information +- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

5.3.1 System Date [Day xx/xx/xxxx]
Allows you to set the system date.
5.3.2 System Time [xx:xx:xx]

Allows you to set the system time.

5.3.3 Legacy Diskette A [Disabled]

Sets the type of floppy drive installed. Configuration options: [Disabled]
[360K, 5.25in.] [1.2M, 5.25in.] [720K, 3.5 in.] [1.44M, 3.5 in.]
[2.88M, 3.5 in.]
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5.3.4 IDE Configuration

The items in this menu allow you to set or change the configurations for
the IDE devices installed in the system. Select an item then press <Enter>

if you wish to configure the item.

BIOS SETUP UTILITY

IDE Configuration

Onboard IDE Operate Mode
Enhanced Mode Support On
IDE Detect Time Out (Sec)

[Enhanced Mode]

Set [Compatible Mode]
when Legacy OS (i.e.
WIN ME, 98, NT4.0, MS
DOS) is used.

Set [enhanced Mode]

when native 0OS (i.e.
WIN2000, WIN XP) is

used.

+«= Select Screen
t} Select Item
+- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

Onboard IDE Operate Mode [Enhanced Mode]

Allows selection of the IDE operation mode depending on the installed operating
system (0S). Set to [Enhanced Mode] if you are using native OS, e.g. Windows®
2000/XP. Set to [Compatible Mode] if you are using legacy 0S, e.g. Windows®
ME/98/NT, MS-DOS. Configuration options: [Compatible Mode] [Enhanced

Mode]

ﬁ The items Enhanced Mode Support On and Configure S-ATA as

RAID appear only when you set the Onboard IDE Operate Mode to [Enhanced

Mode].

Enhanced Mode Support On [S-ATA]

Allows you to set Serial ATA, Parallel ATA, or both, as native mode.
Configuration options: [P-ATA+S-ATA] [S-ATA] [ P-ATA]

% The above item appears only if you set the Enhanced Mode

IDE Detect Time Out (Sec) [35]

Support On item to [S-ATA] or [P-ATA+S-ATA]

Selects the time our value (in seconds) for detecting ATA/ATAPI devices.
Configuration options: [0] [5] [10] [15] [20] [25] [30] [35]

ASUS RS160-E3/PS4
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5.3.5 Primary/Secondary IDE Master/Slave,
Third, and Fourth IDE Master

The BIOS automatically detects the connected IDE devices. There is a separate
sub-menu for each IDE device. Select a device item, then press <Enter> to
display the IDE device information.

BIOS SETUP UTILITY

Primary IDE Master R oy ——
device connected to
the system.

Type [Auto]

LBA/Large Mode [Auto] +«= Select Screen

Block (Multi-sector Transfer) [Auto] 1t} Select Item

PIO Mode [Auto] +- Change Option

DMA Mode [Auto] Fl General HelP

SMART Monitoring [Auto] F10 Save and Exit

32Bit Data Transfer [Disabled] ESC Exit

4, American Megatrends, Inc.

The BIOS automatically detects the values opposite the dimmed items (Device,
Vendor, Size, LBA Mode, Block Mode, PIO Mode, Async DMA, Ultra DMA, and
SMART monitoring). These values are not user-configurable. These items show
N/A if no IDE device is installed in the system.

Type [Auto]

Selects the type of IDE drive. Setting to [Auto] allows automatic selection of
the appropriate IDE device type. Select [CDROM] if you are specifically
configuring a CD-ROM drive. Select [ARMD] (ATAPI Removable Media Device)
if your device is either a ZIP, LS-120, or MO drive. Configuration options: [Not
Installed] [Auto] [CDROM] [ARMD]

LBA/Large Mode [Auto]

Enables or disables the LBA mode. Setting to [Auto] enables the LBA mode if
the device supports this mode, and if the device was not previously formatted
with LBA mode disabled. Configuration options: [Disabled] [Auto]

Block (Multi-sector Transfer) [Auto]

Enables or disables data multi-sectors transfers. When set to [Auto], the
data transfer from and to the device occurs multiple sectors at a time if the
device supports multi-sector transfer feature. When set to [Disabled], the
data transfer from and to the device occurs one sector at a time. Configuration
options: [Disabled] [Auto]
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PIO Mode [Auto]
Selects the PIO mode. Configuration options: [Auto] [0] [1] [2] [3] [4]

SMART Monitoring [Auto]

Sets the Smart Monitoring, Analysis, and Reporting Technology.
Configuration options: [Auto] [Disabled] [Enabled]

32Bit Data Transfer [Disabled]

Enables or disables 32-bit data transfer.
Configuration options: [Disabled] [Enabled]

5.3.6 System Information

This menu gives you an overview of the general system specifications. The
BIOS automatically detects the items in this menu.
R BIOS SETUP UTILITY

System Information

ASUS-BIOS

> Processor
> System Memory

+«= Select Screen
14 Select Item
+- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

Model Name
Displays the auto-detected ASUS motherboard model.

Model ID
Displays the auto-detected identification number of the motherboard.

ASUS BIOS

Displays the auto-detected BIOS version in the motherboard.

ASUS RS160-E3/PS4
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Processor Information
Displays the auto-detected information about the installed CPU or CPUs.

BIOS SETUP UTILITY

Processor Information

B CPUIN
Brand
ID/uCode
Ratio Value
Cache Value

EEENCPU2EN
Brand
ID/uCode
Ratio Value
Cache Value

Genuine Intel (R) CPU 2.80GHz
0F34h/07h

Actual 14 Max 14

L1/16KB L2/2048KB L3/0KB

Genuine Intel (R) CPU 2.80GHz
0F34h/07h

Actual 14 Max 14

L1/16KB L2/2048KB L3/0KB

+«= Select Screen
t! Select Item
+- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

System Memory Information
Displays the auto-detected information about the installed DDR2 DIMMs.

BIOS SETUP UTILITY

System Memory Information

+«= Select Screen
t! Select Item
+- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

Chapter 5: BIOS setup

Download from Www.Somanuals.com. All Manuals Search And Download.



5.4 Advanced menu

The Advanced menu items allow you to change the settings for the CPU and
other system devices.

Take caution when changing the settings of the Advanced menu items.
o \ Incorrect field values can cause the system to malfunction.

BIOS SETUP UTILITY

Advanced Settings

Configure CPU.

CPU Configuration

Chipset Configuration
Onboard Devices Configuration
PCI/PnP Configuration

Power Configuration

Hardware Monitor

YYYYYY

+= Select Screen
1! Select Item
+- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

5.4.1 CPU Configuration

The items in this menu show the CPU-related information that the BIOS
automatically detects.

BIOS SETUP UTILITY

Configure Advanced CPU settings

Select MPS Revision.

MPS Table Version [1.4]
Single Logical Processor Mode: [Disabled]
Hyper Threading Technology [Enabled]
Max CPUID Value Limit [Disabled]
Execute Disable Function [Disabled]
Enhanced Cl Control [Auto]

CPU Internal Thermal Control [Auto]
Intel (R) SpeedStep(tm) Tech. [Automatic]

+«= Select Screen
1! Select Item
+- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

MPS Table Version [1.4]

Allows you to select the multi-processor system version.
Configuration options: [1.1] [1.4]
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Single Logical Processor Mode [Disabled]

Allows you enabled or disabled the single logical processor mode for dual-
core CPUs. Configuration options: [Disabled] [Enabled]
Hyper-Threading Technology [Enabled]

Allows you to enable or disable the processor Hyper-Threading Technology.
Configuration options: [Disabled] [Enabled]

Max CPUID Value Limit [Disabled]

Setting this item to [Enabled] allows legacy operating systems to boot
even without support for CPUs with extended CPUID functions.
Configuration options: [Disabled] [Enabled]

Execute Disable Function [Disabled]

When this item is set to [Disabled], the BIOS force the XD feature flag to
always return to (0). Configuration options: [Disabled] [Enabled]

Enhanced C1 Control [Auto]

When this item is set to [Auto], BIOS automatically checks the CPU
capability to enable C1E support. In C1E mode, the CPU has lower power
consumption. Configuration options: [Auto] [Disabled]

CPU Internal Thermal Control [Auto]

When this item is set to [Auto], BIOS automatically checks the CPU
%ility to enable TM or TM2 support. In TM mode, the CPU has lower
gower consumption. In TM2 mode, the CPU core ratio and VID is reduced.
Configuration options: [Auto] [Disabled]

The following item appears only when you installed an Intel® Pentium® 4
CPU that supports the Enhanced Intel SpeedStep® Technology (EIST).

Intel(R) SpeedStep Technology [Automatic]

Allows you to use the Enhanced Intel SpeedStep® Technology. When set to
[Automatic], you can adjust the system power settings in the operating system
to use the EIST feature.

S}%\is item to [Disabled] if you do not want to use the EIST.
&)nfiguration options: [Automatic] [Disabled]

e Refer to the Appendix for details on how to use the EIST feature.
e The motherboard comes with a BIOS file that supports EIST.
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5.4.2 Chipset Configuration

The Chipset Configuration menu allows you to change the advanced chipset
settings. Select an item then press <Enter> to display the sub-menu.

BIOS SETUP UTILITY
Advanced

Advanced Chipset Settings

Options for NB.

WARNING: Setting wrong values in below sections
may cause system to malfunction.

> Northbridge Configuration
Onboard LAN Boot ROM [Enabled]
Onboard SCSI Boot ROM [Enabled]

+= Select Screen
1! Select Item
+- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

Onboard LAN Boot ROM [Enabled]

Allows you to enable or disable the option ROM in the onboard LAN controller.
Configuration options: [Disabled] [Enabled]

Onboard SCSI Boot ROM [Enabled]

Allows you to enable or disable the option ROM in the onboard SCSI controller.
Configuration options: [Disabled] [Enabled]
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NorthBridge Configuration

The NorthBridge Configuration menu allows you to change the Northbridge
related settings.

BIOS SETUP UTILITY
Advanced

NorthBridge Chipset Configuration

ENABLE: Allow
remapping of
Memory Remap Feature [Enabled] overlapped PCI memory

Memory Mirroring/Sparing [Disabled] above the total
physical memory.

DISABLE: Do not allow
remapping of memory.

+= Select Screen
t! Select Item
+- Change Option
Fl General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

DIMM Speed

Displays the installed DIMM type and speed. This item is auto-detected and
is not configurable.

Memory Remap Feature [Enabled]
Allows you to remap the overlap PCI memory over the total physical
memory. Configuration options: [Disabled] [Enabled]

Memory Mirroring/Sparing [Disabled]

Allows you to select the memory RAS feature: mirroring or sparing.
Configuration options: [Disabled] [Mirroring] [Sparing]
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5.4.3 Onboard Devices Configuration

BIOS SETUP UTILITY
Advanced

Advanced Onboard Devices Settings

Configure the USB

> USB Configuration support.
> Super IO Configuration

+= Select Screen
1! Select Item
+- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

USB Configuration

The items in this menu allows you to change the USB-related features. Select
an item then press <Enter> to display the configuration options.

BIOS SETUP UTILITY
Advanced

USB Configuration

Enables USB host
controllers.

USB Devices Enabled:

USB Function [4 USB Ports]
Legacy USB Support [Auto]

USB 2.0 Controller [Enabled]
USB 2.0 Controller Mode [HiSpeed]

B Devi £i i
> USB Mass Storage Device Configuration «= Select Screen

t} Select Item
+- Change Option
Fl General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

/ The Module Version and USB Devices Enabled items show the
- auto-detected values. If no USB device is detected, the USB Devices
Enabled item shows None.

USB Function [4 USB Ports]

Allows you to enable a specific number of USB ports, or disable the USB
function. Configuration options: [Disabled] [2 USB Ports] [4 USB Ports]
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Legacy USB Support [Auto]

Allows you to enable or disable support for legacy USB devices. Setting to
[Auto] allows the system to detect the presence of legacy USB devices at
startup. If detected, the USB controller legacy mode is enabled. If no legacy
USB device is detected, the legacy USB support is disabled.

Configuration options: [Disabled] [Enabled] [Auto]

USB 2.0 Controller [Enabled]

Allows you to enable or disable the USB 2.0 controller.
Configuration options: [Enabled] [Disabled]

USB 2.0 Controller Mode [HiSpeed]

Allows you to set the USB 2.0 controller mode to HiSpeed (480 Mbps) or
FullSpeed (12 Mbps). Configuration options: [FullSpeed] [HiSpeed]

BIOS SETUP UTILITY
Advanced

USB Mass Storage Device Configuration

Numb of seconds POST
USB Mass Storage Reset Delay [20 Sec] waits for the USB mass
device after start
unit command.

+= Select Screen
t} Select Item
+- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

USB Mass Storage Reset Delay[20 Sec]

Allows you to set the number of seconds POST waits for the USB
mass device after start unit command. Configuration options:
[10 Sec] [20 Sec] [30 Sec] [40 Sec]
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Super 10 Configuration

BIOS SETUP UTILITY
Advanced

Configure Win83627THF Super IO Chipset
Allows BIOS to select

Serial Portl Address [3F8/IRQ4] Serial Portl Base
Serial Port2 Address [2F8/IRQ3] Addresses.
Serial Port2 Mode [Normal]

+«= Select Screen
1! Select Item
+- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

Serial Port1 Address [3F8/IRQ4]

Allows you to select the Serial Port1 base address.
Configuration options: [Disabled] [3F8/IRQ4] [3E8/IRQ4]

Serial Port2 Address [2F8/IRQ3]

Allows you to select the Serial Port2 base address.
Configuration options: [Disabled] [2F8/IRQ3] [2E8/IRQ3]
Serial Port2 Mode [Normal]

Allows the BIOS to select the Serial Port 2 mode.
Configuration options: [Normal] [IrDA] [Ask IR]

ﬁ The following items appear only when the Serial Port2 Mode item is
- set to [IrDA] or [Ask IR].

IR 1/0 Pin Select [SINB/SOUTHB]
Allows the BIOS to select the receiver or transmit pin for Serial Port2 (IR Mode).
Configuration options: [SINB/SOUTHB] [IRRY/IRTX]

IR Duplex Mode [Half Duplex]
Allows the BIOS to select full or half duplex for Serial Port2 (IR Mode).
Configuration options: [Full Duplex] [Half Duplex]
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% The following items appear only when the Parallel Port Address
item is set to [378], [278], or [3BC].

Parallel Port Mode [Normal]
Allows you to select the Parallel Port mode.

Configuration options: [Normal] [Bi-Directional] [EPP] [ECP]
Parallel Port IRQ [IRQ7

Allows you to select the Parallel Port IRQ.
[Configuration options: [IRQ5] [IRQ7]
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5.4.4 PCI/PnP Configuration

The PCI/PnP Configuration menu items allow you to change the advanced
settings for PCI/PnP devices. The menu includes setting the IRQ and DMA
channel resources for either PCI/PnP or legacy ISA devices, and setting the
memory size block for legacy ISA devices.

' \ Take caution when changing the settings of the PCl PnP menu items.
o \ Incorrect field values can cause the system to malfunction!

BIOS SETUP UTILITY
Advanced

Advanced PCI/PnP Settings

NO: Lets the BIOS
Plug and Play OS [No] configure all the
Palette Snooping [Disabled] devices int he system.

YES: Lets the
IRQ-3 assigned to [PCI Device] operating system
IRQ-4 assigned to [PCI Device] configure Plug_and
IRQ-5 assigned to [PCI Device] Play (PnP) devices not
IRQ-7 assigned to [PCI Device] required for boot if
IRQ-9 assigned to [PCI Device] your system has a Plug
IRQ-10 assigned to [PCI Device] ans Play operating
IRQ-11 assigned to [PCI Device] system.
IRQ-14 assigned to [PCI Device]
IRQ-15 assigned to [PCI Device] += Select Screen

1! Select Item

+- Change Option

Fl1 General Help

F10 Save and Exit

ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

Plug And Play 0/S [No]

When set to [No], BIOS configures all the devices in the system. When set to
[Yes] and if you install a Plug and Play operating system, the operating system
configures the Plug and Play devices not required for boot. Configuration
options: [No] [Yes]

Palette Snooping [Disabled]

When set to [Enabled], the palette snooping feature informs the PCI devices
that an ISA graphics device is installed in the system so that the latter can
function correctly. Configuration options: [Disabled] [Enabled]

IRQ-xx assigned to [PCI Device]

When set to [PCl Device], the specific IRQ is free for use of PCI/PnP devices.
When set to [Reserved], the IRQ is reserved for legacy devices. Configuration
options: [PCI Device] [Reserved]
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5.4.5 Power Configuration

The Power Configuration menu items allow you to change the settings for the
ACPI and Advanced Power Management (APM) features. Select an item then

press <Enter> to display the configuration options.

BIOS SETUP UTILITY
Advanced

Power Configuration

ACPI APIC Support

> APM Configuration

[Enabled]

Include ACPI APIC
table pointer to RSDT
pointer list.
IMPORTANT!!!

Do not change the APIC
support settings after
OS installation;
otherwise, a system
boot failure may
occur.

+«= Select Screen
t! Select Item
+- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

ACPI APIC Support [Enabled]

Allows you to enable or disable the Advanced Configuration and Power Interface
(ACPI) support in the Advanced Programmable Interrupt Controller (APIC).
When set to Enabled, the ACPI APIC table pointer is included in the RSDT
pointer list. Configuration options: [Disabled] [Enabled]
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APM Configuration
Advanced

APM Configuration q
Enable or disable APM.

Power Management/APM [Enabled]

Video Power Down Mode [Suspend]

Hard Disk Power Down Mode [Suspend]

Suspend Time Out (Minute) [Disabled]

Throttle Slow Clock Ratio [50%]

Power Button Function [On/Off]

Restore on AC Power Loss [Last State]

Power On By PS/2 Keyboard [Disabled]

Power On By PS/2 Mouse [Disabled]

Power On Ring [Disabled] «= Select Screen

Power On By PME# [Disabled] tl  Select Item

Power On By RTC Alarm [Disabled] +- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

Power Management [Enabled]

Allows you to enable or disable the motherboard Advance Power
Management (APM) feature. Configuration options: [Enabled] [Disabled]

Video Power Down Mode [Suspend]

Allows you to select the video power down mode.
Configuration options: [Disabled] [Standby] [Suspend]

Hard Disk Power Down Mode [Suspend]

Allows you to select the hard disk power down mode.
Configuration options: [Disabled] [Standby] [Suspend]

Suspend Time Out (Minute) [Disabled]

Allows you to select the specified time at which the system goes on
suspend mode. Configuration options: [Disabled] [1 Min] [2 Min] [4 Min]
[8 Min] [10 Min] [20 Min] [30 Min] [40 Min] [50 Min] [60 Min]

Throttle Slow Clock Ratio [50%]

Allows you to select duty cycle in throttle mode.
Configuration options: [87.5%] [75.0%] [62.5%] [50.0%] [37.5%)]
[25.0%] [12.5%]

Power Button Function [On/Off]

Allows the system to go into On/Off mode or suspend mode when the power
button is pressed. Configuration options: [On/Off] [Suspend]
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Restore on AC Power Loss [Last State]

When set to Power Off, the system goes into off state after an AC power
loss. When set to Power On, the system goes on after an AC power loss.
When set to Last State, the system goes into either off or on state, whatever
the system state was before the AC power loss. Configuration options: [Power
Off] [Power On] [Last State]

Power On By PS/2 Keyboard [Disabled]

Allows you to use specific keys on the keyboard to turn on the system. This
feature requires an ATX power supply that provides at least 1A on the +5VSB
lead. Configuration options: [Disabled] [Enabled]

Power On By PS/2 Mouse [Disabled]

When set to [Enabled], this parameter allows you to use the PS/2 mouse to
turn on the system. This feature requires an ATX power supply that provides
at least 1A on the +5VSB lead. Configuration options: [Disabled] [Enabled]

Power On Ring [Disabled]

When set to [Enabled], the system enables the Rl to generate a wake
event while the computer is in Soft-off mode.
Configuration options: [Disabled] [Enabled]

Power On By PME# [Disabled]

When set to [Enabled], the system enables the PME to generate a wake
event while the computer is in Soft-off mode.
Configuration options: [Disabled] [Enabled]

Power On By RTC Alarm [Disabled]

Allows you to enable or disable RTC to generate a wake event. When this
item is set to [Enabled], the items RTC Alarm Date, RTC Alarm Hour, RTC
Alarm Minute, and RTC Alarm Second appear with set values.
Configuration options: [Disabled] [Enabled]
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5.4.6 Hardware Monitor

BIOS SETUP UTILITY
Advanced

Hardware Monitor Al
CPUl Temperature.
CPUl Temperature [49°C/120°F]
CPU2 Temperature [47°C/114°F]
MB Temperature [39°C/102°F]
CPUl Fan Speed [5038RPM]
CPU2 Fan Speed [5045RPM]
Frontl Fan Speed [N/A]
Front2 Fan Speed [N/A]
Rearl Fan Speed [N/A]
Rear2 Fan Speed [N/A]
Smart Fan Control [Smart Fan II] +«= Select Screen
CPUl Temperature [060] t} Select Item
CPU2 Temperature [060] +- Change Option
MB Temperature [501] Fl1 General Help
F10 Save and Exit
VCORE1l Voltage [ 1.236V] — ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

Use the down arrow key to display additional items.

VCORE2 Voltage [ 1.258V] +«= Select Screen
3.3V Voltage [ 3.280V] t} Select Item
5V Voltage [ 5.010V] +- Change Option
5VSB Voltage [ 4.980V] Fl1 General Help
VBAT Voltage [ 3.088V] F10 Save and Exit
12V Voltage [11.749V] " ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

CPU1/CPU2 Temperature [xxx°C/xxx°F]
MB Temperature [xxx°C/xxx°F]
The onboard hardware monitor automatically detects and displays the

motherboard and CPU temperatures. Select [Disabled] if you do not wish to
display the detected temperatures.

/ If you installed only one CPU, the CPU2 Temperature item shows
L [N/A].

CPU1/CPU2 Fan Speed [xxxxRPM] or [N/A]

Front1/Front2 Fan Speed [xxxxRPM] or [N/A]
Rear1/Rear2 Fan Speed [xxxxRPM] or [N/A]

The onboard hardware monitor automatically detects and displays the CPU,

front, and rear fan speeds in rotations per minute (RPM). If a fan is not
connected to the connector on the motherboard, the field shows N/A.
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Smart Fan Control [Smart Fan Il]
Allows you to enable or disable the ASUS Q-Fan feature that smartly adjusts

the fan speeds for more efficient system operation. Configuration options:
[Smart Fan] [Smart Fan II]

/ The CPU1 Temperature, CPU2 Temperature, and MB
- Temperature items do not appear when you disable the Smart Fan
Control feature.

CPU1/CPU2 Temperature [XXX]
MB Temperature [XXX]

Displays the detected CPU and system threshold temperatures when the Smart
Fan Control feature is enabled.

VCORE1 Voltage, VCORE2 Voltage, 3.3V Voltage, 5V

Voltage, SVSB Voltage, VBAT Voltage, 12V Voltage

The onboard hardware monitor automatically detects the voltage outputs
through the onboard voltage regulators.
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5.5 Server menu

The Server menu items allow you to customize the server features.

BIOS SETUP UTILITY
Main Advanced Server Securit: Boot Exit
Server Features .
Configure Remote
» Remote Access Configuration Access.

+= Select Screen
1! Select Item
+- Change Option
Fl General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

Remote Access Configuration

The items in this menu allows you to configure the Remote Access
features. Select an item then press <Enter> to display the configuration
options.

BIOS SETUP UTILITY
Server

Configure Remote Access type and parameters

Select Remote Access
Remote Access [Disabled] type.

+= Select Screen
tl Select Item
+- Change Option
Fl General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

ASUS RS160-E3/PS4 5-33

Download from Www.Somanuals.com. All Manuals Search And Download.



Remote Access [Disabled]

Enables or disables the remote access feature.
Configuration options: [Disabled] [Enabled]

/ﬁ When the Remote Access item is set to [Enabled], the following
- items appear.

Serial port number [COM1]

Allows you to select the Serial Port for console redirection.
Configuration options: [COM1] [COM2]

Baudrate [19200]

Allows you to select Serial Port settings.
Configuration options: [115200] [57600] [38400] [19200] [9600]

Flow Control [None]

Allows you to select the flow control for console redirection.
Configuration options: [None] [Hardware] [Software]

Redirection After BIOS POST [Always]

Sets the redirection mode after the BIOS Power-On Self-Test (POST). Some
operating systems may not work when this item is set to Always.
Configuration options: [Disabled] [Boot Loader] [Always]

Terminal Type [ANSI]

Allows you to select the target terminal type.

Configuration options: [ANSI] [VT100] [VT-UTF8]

VT-UTF8 Combo Key Support [Disabled]

Enables or disables the VT-UTF8 combo key support for ANSI or VT100
terminals. Configuration options: [Disabled] [Enabled]

Media Type [Serial]

Select the media for console redirection. Configuration options: [Serial]
[LANT [Serial+LAN]
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5.6 Security

The Security menu items allow you to change the system security settings.
Select an item then press <Enter> to display the configuration options.

BIOS SETUP UTILITY
Main Advanced Server Security Boot Exit

Security Settings
<Enter> to change
Supervisor Password : Not Installed password.

User Password : Not Installed <Enter> again to

disable password.

Change Supervisor Password

+= Select Screen
t} Select Item
+- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit
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Change Supervisor Password

Select this item to set or change the supervisor password. The Supervisor
Password item on top of the screen shows the default Not Installed. After
you set a password, this item shows Installed.

To set or change a supervisor password:

1. Select the Change Supervisor Password item, then press <Enter>.

2. From the password box, type a password composed of at least six
letters and/or numbers, then press <Enter>.

3. Confirm the password when prompted.

The message “Password Installed” appears after you successfully set your
password.

To change the supervisor password, follow the same steps as in setting a
user password.

To clear the supervisor password:

Select the Change Supervisor Password then press <Enter>. The
message “Password Uninstalled” appears.

R If you forget your BIOS password, you can clear it by erasing the CMOS
Real Time Clock (RTC) RAM. See section “2.6 Jumpers” for information on
how to erase the RTC RAM.
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After you have set a supervisor password, the other items appear to allow
you to change other security settings.

BIOS SETUP UTILITY
Security

Security Settings

Supervisor Password
User Password

Change Supervisor Password
User Access Level

Change User Password
Clear User Password
Password Check

: Installed
: Not Installed

[Full Access]

[Setup]

<Enter> to change
password.

<Enter> again to
disable password.

+= Select Screen
t! Select Item
+- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit
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User Access Level [Full Access]

This item allows you to select the access restriction to the Setup items.
Configuration options: [No Access] [View Only] [Limited] [Full Access]

No Access prevents user access to the Setup utility.

View Only allows access but does not allow change to any field.

Limited allows changes only to selected fields, such as Date and Time.

Full Access allows viewing and changing all the fields in the Setup

utility.

Change User Password

Select this item to set or change the user password. The User Password
item on top of the screen shows the default Not Installed. After you set a
password, this item shows Installed.

To set a user password:

1. Select the Change User Password item and press <Enter>.

2. On the password box that appears, type a password composed of at
least six letters and/or numbers, then press <Enter>.

3. Confirm the password when prompted.

The message “Password Installed” appears after you set your password

successfully.

To change the user password, follow the same steps as in setting a user

password.
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Clear User Password
Select this item to clear the user password.

Password Check [Setup]

When set to [Setup], BIOS checks for user password when accessing the
Setup utility. When set to [Always], BIOS checks for user password both
when accessing Setup and booting the system.

Configuration options: [Setup] [Always]
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5.7 Boot menu

The Boot menu items allow you to change the system boot options. Select
an item then press <Enter> to display the sub-menu.

BIOS SETUP UTILITY
Main Advanced Server Securit: Boot Exit

Boot Settings .
Specifies the Boot

> Boot Device Priority Device Priority
sequence.

> Boot Settings Configuration

+= Select Screen
tl Select Item
+- Change Option
Fl General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

5.7.1 Boot Device Priority
Boot

Boot Device Priority

Specifies the boot

1st Boot Device [1st FLOPPY DRIVE] sequence from the
2nd Boot Device [PS-ASUS CD-S520/A] available devices.
3rd Boot Device [PM-ST32122A]

A device enclosed in
parenthesis has been
disabled in the
corresponding menu.

+= Select Screen
1! Select Item
+- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit
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1st ~ xxth Boot Device [xxx Drive]

These items specify the boot device priority sequence from the available
devices. The number of device items that appears on the screen depends
on the number of devices installed in the system.

Configuration options: [xxx Drive] [Disabled]
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5.7.2 Boot Settings Configuration

BIOS SETUP UTILITY
Boot

Boot Settings Configuration .
Specifies the boot

Quick Boot [Enabled] 110ws_BIOS to SkJ:.p
Full Logo Display [Enabled] certain tests while
Bootup Num-Lock [On] booting. This will
PS/2 Mouse Support [Auto] decrease the time
Wait For ‘Fl’ If Error [Enabled] needed to boot the
Hit ‘DEL’ Message Display [Enabled] system

Interrupt 19 Capture [Enabled]

+= Select Screen
1! Select Item
+- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit
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Quick Boot [Enabled]

Enabling this item allows the BIOS to skip some power on self tests (POST)
while booting to decrease the time needed to boot the system. When set
to [Disabled], BIOS performs all the POST items.

Configuration options: [Disabled] [Enabled]

Full Logo display [Enabled]

Allows you to enable or disable the full screen logo display feature.
Configuration options: [Disabled] [Enabled]

% Set this item to [Enabled] to use the ASUS MyLogo2™ feature.

Bootup Num-Lock [On]

Allows you to select the power-on state for the NumLock.
Configuration options: [Off] [On]

PS/2 Mouse Support [Auto]

Allows you to enable or disable support for PS/2 mouse.
Configuration options: [Disabled] [Enabled] [Auto]

ASUS RS160-E3/PS4
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Wait for ‘F1’ If Error [Enabled]

When set to Enabled, the system waits for the F1 key to be pressed when
error occurs. Configuration options: [Disabled] [Enabled]

Hit ‘DEL’ Message Display [Enabled]

When set to Enabled, the system displays the message “Press DEL to run
Setup” during POST. Configuration options: [Disabled] [Enabled]

Interrupt 19 Capture [Enabled]

When set to [Enabled], this function allows the option ROMs to trap Interrupt
19. Configuration options: [Disabled] [Enabled]
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5.8 Exit menu

The Exit menu items allow you to load the optimal or failsafe default values
for the BIOS items, and save or discard your changes to the BIOS items.

BIOS SETUP UTILITY
Main Advanced Server Securit Boot Exit

Exit Options q
Exit system setup

Exit & Save Changes after saving the

Exit & Discard Changes changes.

Discard Changes

F10 key can be used
Load Setup Defaults for this operation.

+«= Select Screen
1! Select Item
+- Change Option
Fl1 General Help
F10 Save and Exit
ESC Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc

/ If you made changes to any of the settings in the menus, pressing <Esc>

does not immediately exit this menu. A confirmation window appears
and prompts you to either save your changes or cancel the command.
Select one of the options from this menu to exit.

Exit & Save Changes

Select this option then press <Enter>, or simply press <F10>, to save your
changes to CMOS before exiting the Setup utility.

When a confirmation window appears, select [OK] then press <Enter> to
save your changes and exit Setup. If you wish to cancel the command, select
[Cancel] then press <Enter> to return to the Exit menu.

Exit & Discard Changes

Select this option then press <Enter> to exit the Setup utility without saving
your changes.

When a confirmation window appears, select [OK] then press <Enter> to
discard your changes and exit Setup. If you wish to cancel the command,
select [Cancel] then press <Enter> to return to the Exit menu.

Discard Changes

Select this option then press <Enter> to discard the changes that you made,
and restore the previously saved settings.

When a confirmation window appears, select [OK] then press <Enter> to
discard the changes, and load the previously saved settings. If you wish to
cancel the command, select [Cancel] then press <Enter> to return to the Exit
menu.
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Load Setup Defaults

Select this option then press <Enter> to load the optimized settings for each
of the Setup menu items.

When a confirmation window appears, select [OK] then press <Enter> to
load the default settings. If you wish to cancel the command, select [Cancel]
then press <Enter> to return to the Exit menu.
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Chapter 6

This chapter provides instructions for
setting up, creating, and configuring
RAID sets using the available utilities.
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6.1 Setting up RAID
The motherboard comes with the following RAID solutions:

PVL-D/1U/SCSI model

o Adaptec® AIC-7902W SCSI RAID controller supports SCSI hard disk
drives and RAID O, RAID 1, and RAID O+1 configurations.

6.1.1 RAID definitions

RAID 0 (Data striping) optimizes two identical hard disk drives to read and
write data in parallel, interleaved stacks. Two hard disks perform the same
work as a single drive but at a sustained data transfer rate, double that of a
single disk alone, thus improving data access and storage. Use of two new
identical hard disk drives is required for this setup.

RAID 1 (Data mirroring) copies and maintains an identical image of data from
one drive to a second drive. If one drive fails, the disk array management software
directs all applications to the surviving drive as it contains a complete copy of
the data in the other drive. This RAID configuration provides data protection and
increases fault tolerance to the entire system. Use two new drives or use an
existing drive and a new drive for this setup. The new drive must be of the same
size or larger than the existing drive.

RAID 0+1 is data striping and data mirroring combined without parity
(redundancy data) having to be calculated and written. With the RAID 0+1
configuration you get all the benefits of both RAID 0 and RAID 1 configurations.
Use four new hard disk drives or use an existing drive and three new drives for
this setup.

JBOD (Spanning) stands for Just a Bunch of Disks and refers to hard
disk drives that are not yet configured as a RAID set. This configuration stores
the same data redundantly on multiple disks that appear as a single disk on
the operating system. Spanning does not deliver any advantage over using
separate disks independently and does not provide fault tolerance or other
RAID performance benefits.

R If you want to boot the system from a hard disk drive included in a created
RAID set, copy first the RAID driver from the support CD to a floppy disk
before you install an operating system to the selected hard disk drive.
Refer to Chapter 6 for details.

/ 7902 HostRAID doesn’t support PAE Mode under Windows 2000 Server
SP4, due to Adaptec driver limitation.
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6.1.2 |Installing hard disk drives

The motherboard supports SCSI hard disk drives for RAID set configuration.
For optimal performance, install identical drives of the same model and capacity
when creating a disk array.

To install the SCSI hard disks for RAID configuration:

1. Install the SCSI hard disks into the drive bays following the
instructions in the system user guide.

2. Connect the SCSI interface cable connectors at the back of the SCSI
drives.

3. Connect the other end of the SCSI interface cable to the SCSI
connector on the motherboard.

R Refer to Chapter 4 for details on entering and navigating through the BIOS
Setup.

6.1.3 RAID configuration utilities

Depending on the RAID connectors that you use, you can create a RAID set
using the utilities embedded in each RAID controller. For example, use the
Adaptec SCSISelect (TM) Utility! if you installed SCSI hard disk drives
to the SCSI connector(s) supported by the Adaptec® AIC-7902W RAID
controller (PVL-D/1U/SCSI model). Refer to the succeeding sections for details
on how to use each RAID configuration utility.
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6.2 Adaptec SCSISelect(TM) Utility!

The Adaptec SCSISelect(TM) Utility allows you to create RAID O, 1, and 0+1
set(s) from SCSI hard disk drives connected to the SCSI connector supported

by the Adaptec embedded SCSI controller.
To enter the Adaptec SCSISelect(TM) Utility!:

1.
2.

Turn on the system after installing all the SCSI hard disk drives.

During POST, the Adaptec SCSI BIOS automatically detects the installed
SCSI hard disk drives and displays any existing RAID set(s). Press <Ctrl>

<A> to enter the utility.

Adaptec SCST BIOS w4 .30
Copyright 2003 Adaptec, Inc. All Rights Reserved.

<xx Press <Ctrl><A> for SCSISelect{TM) Utility! ===
Slot Ch ID LUN Vendor Product Size Bus Status

SEAGATE ST318432LC
SEAGATE ST318432LC
SEAGATE ST318432LC
SDR GEMI18

The utility auto-detects the available SCSI channels. Select the SCSI

channel, then press <Enter>.

o s 3¢5 3 5 350 55 55365556665 6 IR 662 6 MR
o s 3¢5 3 3¢5 3 3655 6565 63653 3653 6565 6565 3 36963 6563 3565 2 36563 36563 36565 2363 3 69636 6563 3563 3 365 3 36 263 35620 234362 3 2
o s 3¢5 33533652 565 3653 3653 655 565 336963 6563 2565 2 6563 36563 36565 2565 3 60636 6563 3565 3365 3 36562 3563 2342 223 26
s 365 3 6003 303 330303 AIC-7982 A at slot 08 0B9-02:00 R R R
s 365 3 603 30 303 3 AIC-7982 B at slot 06 089:02:01 AR RN
o o 65 3 9 53699 6262 6 69 2 6 9 620 6260 6 6 K 0 K K K KKK KRN
o RS

B e

B T T T T T T P
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6.2.1 Configuring the SCSI controller

You need to configure the SCSI controller before creating a RAID set. After
selecting the SCSI channel to use, the utility prompts you to select from the
available options. Use the arrow keys to select Configure/View SCSI
Controller Settings, then press <Enter>.

o 226 362 2696 266 26 262269620 26 2696 6 26 262 26 9620 6 696 26 6 2620 69620 26 696 26 20962 6 9600 26 06 26 2006 2036 600 2 290 00206 2 2K 2 HI K HINH K HKNKN
o 2263622636 26 2626 2 26962 6 2696 6 26 262 269620 6 2696 26 6 262 6 9600 2 696 26 209620 26 2606 26 696 26 2096 2 26 600 2 206 26 2006 2 20K NI N NN HHHKNKN

e smnmnmenmmnn AIC-7902 N at slot B0, 09:02;00 =xxwesmesnrnnsmnsnnnnss

i Would you like to configure the SCSI controller, or run the
o SCSI Disk Utilities? Select the option and press <Enter>.

e T I e

Configure/View SCSI Controller Settings =

SCST Disk Utilities =

R
=
=

o 2225620 2.0 23000626969 3.2 0620260 2 2.6 62693 30 606 2620 6 2.6 6 20065 6 2606 222 6 206 2.2 3026 6 2626 2 200 2 0060 2 3026 2602 KA N KK

<Arrows> move cursor. <Enter> to select option. <Esc> to exit (x=default)

6.2.2 Enabling the HostRAID controller
To enable the Adaptec HostRAID controller:

1. Use the arrow keys to select the HostRAID item in the Configuration
section.

2. Press <Enter> to set the item to Enabled.

o 226 362 2696 266 26 262269620 26 2696 6 26 262 6 9620 6 2696 26 6 26 20 69620 2 696 26 20960 6 9600 2 206 26 2006 2036 600 2 I 2206 N 2K N HI N HINH K HKNKN

s m s mmrnmnnnmnn AIC—7902 A at slot 00, 09:02: Q0 =xwmsmxmsxnmmxmnsrxnsrx

e CONTLGUFGTLON s sosts s sn s e st o020 0 3 20 65 60 3 65 0 4 5 20 60 0 3 20 65 62 540 3 6542

SCSI Bus Interface Definitions -
SC3I Controller ID i -
SC3I Controller Parity. .. .. Enabled -
SCSI Controller Termination.. Enabled *
Additional Options *
Boot Device Configuration. . Press <Enter> *
SCST Device Configuration .. Press <Enter> *
Advanced Configuration. .. Press <Enter> *
HostRAID Enabled *

<F6> - Reset to SCSI Controller Defaults

o s 55 3¢9 25 6 9.9 629 60 6 6 A KRR KRR
B R e i e e B e e
-

<= Interrupt (IRQ) Channel.... Ll

== 1/0 Port Addresses ...DBesh, C806h

<Arrows> move cursor. <Enter> to select option. <Esc> to exit (x=default)

3. Press <Esc> to exit.

When the utility prompts you to iRl (PR W yteTaTs IR, BT SH AR A
save the changes, select Yes, P Yes =
then press <Enter>. B No o

o 306 B B 3o 0 BE FE 6 BE 36N IE B I IE B3 M I M
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The screen returns to the options menu.

o 2 626 26 396 96 226 2696 26 209626 6 26 9606 2 606 26 26 6 2620 60 206 I 20X MM BN KN NI KNI N AN N KRNI NN KRN NHAR KRN ERRRK
o 2362626 369696 36 3696 26 2.96.20 26 262606 2 696 26 20 69620 6 2606 20 6 26 26 26 6 2620 2096 26 206 6 K 2NN H KK HINHHNF KN N NHAXNH XK HINHNH
B L T L
B L L T e T T T e e
B P T R vy

hesescsessesensessesenssensensrense JIC-7902 A at slot B0, 09:02: B0 sewsessemwssernsmwssernssensernssnn

i Would you like to configure the SCSI controller, configure
= the HostRAID settings, or run the SCSI Disk Utilities?
o Select the option and press <Enter>.

e s s st st s s s e ([ E T OIS 50 s s s 2 2 0 606 0 3 2 0 6542

r
Configure/View $CSI Controller Settings
Configure/View HostRAID Settings
Disk Utilities

o s .5 5.7 153 0 9 B TR R R R KK R RN K
-

AU ——
o s 3¢ 5. 3.3 9 3 609 620 R TR 0 I I R KKK
o s .5 3 5.7 5.3 9 9 BB R I R I R R RN
o s 3365 5 € 3653 36363 3965 3 6565 6365 3.6 36563 36563 336 5 336 5636 36563 3606 3 36 6263 3565 336 6 5036 6363 306 K 3365 203600 2300336 33 X
o s 3 3¢5 5 63653 3693 3965 36565 6565 3.6 653 36563 336 56 336 563236563 6063 3 6563 3565 336 6506 6563 306 K 336 B 3560 23063 36 203 6

o ¢ 5656 36 3058 36 3030 3626 36 656 36 30 6 5600 3 20 22 2K M KK MK KN F KN K H N RN H R KRN KR HERH NN K HNERNH XL HERH RN H

<Arrows> move cursor, <Enter> to select option, <Esc> to exit (x=default)

6.2.3 Creating a RAID 0 set (Stripe)

To create a RAID O set for Performance:

1. After enabling the HostRAID, the utility returns to the initial menu. Use
the arrow keys to select Configure/View HostRAID Settings, then
press <Enter>.

o o 7.6 23 7 6.5 3 6933626 9 35 6262 6 269 2.6 06266 06 96 3606 9 3626 2636 603 206 B 6 69 20 KT I I I IR KKK KK
OO U ——
o s . 3¢ 5. 3.3 9 3 629 6 629 0 R R I T R KKK
s 3 3¢5 5 ¢3¢ 5.3 353 3365 655 6563626 3655 6B 6653 0B 66562 0 656 26 0B B
o s 3365 5 € 3653 36363 3965 3 6565 6365 3.6 3653 36563 336 5 336 56363653 3606 3 36 6263 3565 236 506 6363 306 K 336 B 303606 2306336 33 2
hesescsessesensessesenssensensrense JIC-7902 A at slot B0, 09:02: B0 sewsessemwssernsmwssernssensernssnn
-

= Hould you like to configure the $CSI controller, configure

=~ the HostRAID settings, or run the SCSI Disk Utilities?

o Select the option and press <Enter>.

T L

Configure/View SCST Controller Settings
Configure/View HostRAID Settings
CST Disk Utilities

o ¢ 3¢50 36 3¢ 58 36 300 3606 30 050 30 0 K M A KR KR MR KRN RN N R RN RN NN RN RN RNE RN R KRN E RN N R RHEERE RN
=

o 3¢ 565636 3058 3623 3636 36 3656 3 36 3 3600 2 36 K2R K M R KM KN FH N KRN KM N R RN R AR R MR NN KN X RHHREHR RN RN R
v

<Arrows> move cursor, <Enter> to select option, <Fsc> to exit (==default)
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2. The utility displays the installed SCSI hard disk drives status and menu
options. When available, the HDD status shows Free. Press <C>.

s ssesesonssesnnsesswnsenswx (10-7902 A at slot 00, 09:02:00 ssemsmmsmsnmssessssswsmsns
=== Create, Spare, Delete, Rebuild, Verify, Bootable ssessssccoscsmses oo st s

ID Type Vendor  Product Size Status
0 Hard Drive SEAGATE  ST318432L.C 186B  Free
1 Hard Drive SEAGATE  ST318432LC 18GB  Free
2 Hard Drive SEAGATE  ST318432LC 18CB  Free

R The utility does not display an installed SCSI HDD(s) with an existing RAID
condiguration or is part of an existing RAID set. Use the SCSI Disk Utilities
to reformat the HDD(s), or use the previous RAID card to clear the RAID
configuration on the HDD(s).

3. Select RAID-0 (High Performance, No Fault Tolerance) from
the Select RAID Type menu, then press <Enter>.

s ssesesonssesennsesswnsensux (10-7902 A at slot 00, 09:02:00 ssemsmmsnmsnmssssssswsmsns

ID Vendor Product Size
0 SEAGATE $T318432LC 18GB
1 SEAGATE $T318432LC 18GB
2 SEAGATE $T318432LC 18GB

sexssensnsensnnenn Saloct RATD Type mosensessesnsnnssxs
# RAID-8 (High Performance, No Fault Tolerance) *
* RAID-1 (Fault Tolerance) *
= RAID-10 {Fault Tolerance, High Performance) -

22 262 B 222 0 R A 0 0 R R 6 26 22 B 2 2 2

rnnmmnnnnnnnnnnnnn Siriping Requirements wswwswwmmxnmxmmnnmnn

= Min 2 drives, Max & drives. =

B .

R Refer to the Striping Requirements note at the bottom of the screen
to determine the number of hard disk drives required for the selected RAID

type.
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4. Use the arrow keys to select a RAID set member, then press
<SpaceBar> to mark. An X mark appears after the selected HDD.

5. Follow the step 4 to select the other members of the RAID set, then
press <Enter> when finished.

Lexe e m s xmmxmnmnwnnse QIC—1902 A at slot 00, 09:02:00 sxxwxmsmmxsmnmnmmnmnmnrnsnrrn

e RAID-0: Select RATD members s s s s s s o s 0 222 52 3205 .2 2 2.5 1 2056 2 50 302

ID Vendor Product Size
0 SEAGATE $ST318432LC 186B K
1 SEAGATE $T318432LC 186B K
2 SEAGATE $T318432LC 186B K

=
*
=
=
=
=
=
*
=
*
*
=
=

ek o6 36 36 36 26 36 6 3 BE W FE X IE I IE 3 BE I PE I PN IEXE

R For server systems, we recommend that you use a lower array block size.
For multimedia computer systems used mainly for audio and video editing,
we recommend a higher array block size for optimum performance.

7. When prompted, use the keyboard to assign a name for the RAID O set,
then press <Enter>.

xennnsusus [5sign RALD Name ssssssswsssses
Enter 1 to 15 alphabetic or numeric
characters. Press <Enter> when finished.

2|
=]
66 33636 B B IEIE W I I WM 2|
2|
2|

=ICHOR »

6 HEIE I MM IEIE M I} M
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bootable, select Yes from the Do you want to make
this array as bootable?

menu, then press <Enter>.
B3 BE BN W B BE M WEBE S WM BE M B W
= Yes =

66 B3I I6 36N M 36 MM MMM W

9. When prompted to create the
RAID O set, select <Yes>, then
press <Enter>.

o BE B PE B SERE BERE BEBE RE 3 MR B MM R

' \ The utility erases all data from the selected hard disk drives. Make sure
[ e\ to backup all important data before creating a RAID set.
A Build Complete message 6 I I 36 BE W B IE B W I I IE I

appears to indicate that you have
successfully created the RAID 0
set.

= Build Completed.

B BE B PE B BE RE BE EBEE BE R B BE S R

10. The screen displays the information on the created RAID set.
Press <Esc> to exit the utility.

st nmn e wn wnm wnmscenn s HICTO02 [ at Slot BB, BF OZIDE wewsnswnns wsesx e wsmn e
xxx Create, Spare, Delete, Rebuild, Verify, Bootable mwsexsxxmxxmxmxrmxxmxrnsxrns

ID Type Vendor Product Size Status

B T P

B 8 Striped (RO) ADAPTEC ICHSR 556B  Optimal

*
*
=
=
=
*
*
*
*
*
=
=
=

ASUS RS160-E3/PS4
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6.2.4 Creating a RAID 1 set (Mirror)

To create a RAID 1 set for Fault Tolerance:

1. Follow steps 1 to 2 of the Creating a RAID 0 set section.

2. Select RAID-1 (Fault Tolerance)from the Select RAID Type menu,
then press <Enter>.

s seresresensessesenssensensrnsce JI0—71902 A at slot 00, 09:02: 00 sewsesserssernsmssernssensenssen

e Dt RITI) someoeoe e e o e o 52 200

ID Vendor Product Size

0 SEAGATE $T7318432LC 186B
1 SEAGATE $T7318432LC 18GB
2 SEAGATE $T318432LC 18GB

* RAID-8  (High Performance. No Fault Tolerance) =

# RAID-1 (Fault Tolerance) =
= RAID-10 (Fault Tolerance, High Performance) -

2 2 2 59 0 0 2 A 0 2 R B 6 56 I R 2 R 2

B T S L T T T ———
= Min 2 drives, Max 2 drives. =

B L

-
-
-
-
*
ssemsenmmmnnmnsnsn Salact RATD Type sessssnssmnsssnsessnnns -
«
*
-
-

B L L

k Refer to the Mirroring Requirements note at the bottom of the screen
to determine the number of hard disk drives required for the selected RAID

type.

3. Use the arrow keys to select a RAID set member, then press
<SpaceBar> to mark. An X mark appears after the selected HDD.

4. Follow step 3 to select the other members of the RAID set, then press
<Enter> when finished.

s sesesresensessesensensensrnsce JI0—71902 A at slot 00, 09:02: 00 sewsesserssernsmssernssensenssen
== RAID-1: Select RALID members sssssmsesmsem s sses oo oo sorse sios o o e on e e o200 0030002 0 00 o200

ID Vendor Product Size

0 SEAGATE $T318432LC 1868 K
1 SEAGATE $7318432LC 1868 K
2 SEAGATE $T318432LC 18GB

*
=
»
x
=
=
*
=
*
=

o 3¢ 3¢50 36 3058 36 330 3636 36 36563 36 36 5600 3 3636 30 536303 3 56302 56 30302330 BRI K K M A K HI MM H MM HH MR HHN K NH R HHN KRR H

<Space> select drives
<Arrows> move cursor. <Enter> accept
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6. Select Create new RAID-1 from the RAID-1 Build Option menu, then
press <Enter>. Refer to the options description below.

escsese s sesmsessmsersen ROLD—1 BUilcl Option sesssessesmsessmse s

Create new RAID-1

Copy from { 0) to { 1)
Copy from ( 1) to ( 8)

B T e

e (Create a New RAID-1 - The default option. Select this option when
creating a new RAID 1 set.

e Copy from ( 0) to ( 1) - Select this option when you want to copy
the source drive contents to a target drive, provided that the source is
equal to or smaller than the target drive.

e Copy from ( 1) to ( 0) - Select this option when you want to copy
the source drive contents to a target drive, provided that the source is
larger than the target drive.

7. When prompted, use the keyboard to assign a name for the RAID 1 set,
then press <Enter>.

smssmnnnnn fssign RALD Name swsmssmsssns
Enter 1 to 19 alphabetic or numeric
characters. Press <Enter> when finished.

T

=TCHSR =

6 E I B BEJEE I 3 BEJE I I M3 M

8. If you want to make the array
bootable, select Yes from the | ?;’.VO_U nant Ao “‘a[:?ll .
menu, then press <Enter>. AR S MERRAR:

= Yes =

66 B3I I6 36N M 36 MM MMM W

9. When prompted to create the RAID
1 set, select <Yes>, then press

<Enter>.
€ BE 3 B BE BE W BEE-BEBE BE BB S S N
/'\\ The utility erases all data from the selected hard disk drives. Make sure to
/e \ backup all important data before creating a RAID set.

10. When a confirmation dialogue box [FSTFS Yol sure? xxx
appears, select <Yes>, then press Vos &l
<Enter>. No

|

o BE B RE B SERE BERECBEBE RE 3 MR M M R
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11. The utility builds the RAID 1 set and displays a progress bar at the
center of the screen. Press <Esc> if you want to stop the building process.

Build RAID
ARRAY Name: ICHSR - Mirrored

SEAGATE  ST318432L

A Build Complete WACERTCOICTN o 2 3¢ 3¢ 36 36 36 36 36 36 36 36 36 3 36 36 36 36 36 3
appears to indicate that you have :

successfully created the RAID 1 **Egilg*ggrgliiig***
set.

12. The screen displays the information on the created RAID set.
Press <Esc> to exit the utility.

AIC-7902 A at slot 08, 09:02:

Create, Spare, Delete, Rebuild, Verify, Bootable
Vendor  Product i Status

Mirrored (R1) ADAPTEC ICHSR Optimal
Hard Drive SEAGATE  $T318432L.C Free

Chapter 6: RAID configuration
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6.2.5 Creating a RAID 10 set (Stripe+Mirror)

To create a RAID 10 set for Fault Tolerance and Performance:

After enabling the HostRAID, the utility returns to the initial menu. Use
the arrow keys to select Configure/View HostRAID Settings, then

press <Enter>.

3¢50 36 3¢ 50 3030 3 036 3 3636 303 M K KX KR KN KM N RN NN R H N R RE R RN AR AR AN KRN RXHR KRN R R RRRHRRRERRENR

emsnemnm e manmmnmnn (I0-7902 A at slot B0, B9:02:0B =xwwnmernnsmnsnnnnnsns

i Would vou like to configure the SCST contreller, configure
i the HostRAID settings, or run the SCST Disk Utilities?
i Select the option and press <Enter>.

s nzn e n e nnnnnnxnnnn (JNTIONS *Rarmsm s n e n s nr s n X RN AR RN TI R I RN
Configure/View SCSI Controller Settings
Configure/View HostRAID Settings
SCST Disk Utilities
555 3 336 325 5.5 3 358 606555 056 6 56063 5.3 356 6 5456 3 3636 338 65656 3 5036 330 365 3 330 3036 5 565 3 3 35006 5 363 336 350963 3.3 336 5626 3 -
e
R

<Arrows> move cursor. <Enter> to select option. <Esc> to exit (==default)

The utility displays the SCSI hard disk drives installed in your computer

and the menu options. Press <C>.

s mmsssnnnsnwnunnnen QIO 1902 B at S1ot DB, 09:02: DO s s s s ssn sscs ]
=== Create, Spare, Delete, Rebuild, Verify, Bootable =sssssxsxssxsxsmnsmnnsnnsesnxsnes]

ID Type Vendor  Product Size Status
4 Hard Drive FUJITSU HMAT3073NC Free
5 Hard Drive FUJITSU MAT3B73NC Free
6 Hard Drive FUJITSU MAT3@73NC Free
8 Hard Drive MATIB7INC 5 Free
9 Hard Drive FUJITSU HMAT3073NC Free
@ Hard Drive FUJITSU MAT3873NC Free

ASUS RS160-E3/PS4
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Select RAID-10 (Fault Tolerance, High Performance) from the
Select RAID Type menu, then press <Enter>.

e warewammmmmmmnnn ALC— 1902 A at slot 00, B9:02:00 wwmmwn s mmnnnmnnwrnwrnr

s Croate RATD s e o s 36 s 336 5.6 353 396 3 336 5 336 5.6 365 3 396 3 336 3 336 63 3365 3 396 3 3036 3.2 356203363

ID Vendor Product Size

4 FUJITSU MAT3@73NC

5 FUJITSU MAT3073NC

6 FUJITSU MAT3B73NC

8 FUJITSU MAT3073NC

9 FUJITSU MAT3@73NC 58
P e e 10 (S )| I0) VTSP s
= RALD-0 ingh Performance, No Fault Tolerance) =
= RAID-1 (Fault Tolerance) . -
# RAID-10 (Fault Tolerance, High Performance) =

B

kasunnsnuncns Striping/Mirroring Requirements ssssexcsancses
= Hin & drives, Max & drives. =

B e e e Y

R Refer to the Striping/Mirroring Requirements note at the bottom

of the screen to determine the number of hard disk drives required for the
selected RAID type.

Use the arrow keys to select a RAID set member, then press
<SpaceBar> to mark. An X mark appears after the selected HDD.

Follow the step 4 to select the other members of the RAID set, then
press <Enter> when finished.

e mare s mmmmmnmnnn ALC— 1902 A at slot 00, B9:02:00 wwmmwrn s mmnnnmnnwrnwnrnrn

e RAID-10: Select RATD Members s s es s s e s s s e s s o i 35 5 35 % 306 5.3 35653365

ID Vendor Product

4 FUJITSU MAT3073NC ¥
5 FUJITSU MAT3073NC ¥
6 FUJITSU MAT3073NC ¥
8 FUJITSU MAT3073NC ¥
9 FUJITSU MAT3@7INC
0 FUJITSU MAT307INC

B

o 3¢ 36-56 3¢ ¢3¢ 36 336 3636 3 36.36.36 3056 36 30 56 3636 3 36 56 36 3056 36 36 3 36 36 30 6 5630 3056 3630 3036 36 30 5630 3 56 3 26 30363630 3 56 336 320 56 30302 52 B 56 3 30 ¢ 36 3¢ 2 ]

<SpaceE select drives
t
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6. Select the stripe size from the TSI SRl B E T

menu, then press <Enter>. 16-KB
32-KB

64-KB

3 PE P XE B WEPE I B IE P BE M FE M I NI B IE P M

R For server systems, we recommend that you use a lower array block size.
For multimedia computer systems used mainly for audio and video editing,
we recommend a higher array block size for optimum performance.

7. When prompted, use the keyboard to assign a name for the RAID 10
set, then press <Enter>.

Assign RAID Name :
= Enter 1 to 15 alphabetic or numeric
= characters. Press <{Enter> when finished.

W I I B IEIE I I I TN

=7902 =

I I T IEIE I T IE I I M

8. If you want to make the array
bootable, select Yes from the [t)f.VO_U ngat 1o, “‘f“,:?ll 5
menu, then press <Enter>. P SLEHR a5 DORtRaes

B3 BE BB WS BE S WE B WM B B W
* Yes *

FE 3N BB IEME K MMM MMM

9. When prompted to create the RAID
10 set, select <Yes>, then press
<Enter>.

o BE B PE B SERE BERE CBEBE RE MR M M R

//'\ The utility erases all data from the selected hard disk drives. Make sure to
/[ e \ backup all important data before creating a RAID set.

A Build Complete WUCRRTCIO TN o 36 36 36 26 36 36 36 36 36 36 36 36 36 36 36 36 36 3 3

appears to indicate that you have ;
successfully created the RAID 10 * Build Completed.

set.

3o o e o e e e e O e 3 EEEEBE
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10. The screen displays the information on the created RAID
Press <Esc> to exit the utility.

e s semmsesemsemmnsemnsenxx (IC-7902 A at slot 00, 09:02:00 =ssmmmmmmmmrssnsmmnrmnses
== Create, Spare, Delete, Rebuild, Verify, Bootable wwswssmssmosmmmmnmmmmmmsn s

ID Type Vendor Product Size Status
& Stripe/Mirror (R18) ADAPTEC 7982 1476B Optimal
9 Hard Drive FUJITSU HMAT3073NC 1468 Free
10 Hard Drive FUJITSU HMAT3073NC 146B  Free

o 2269626369696 3¢ 6 26262 26.96.26 32696 20 3 26 96 2 69626 2096 26 26 2 269630 26.26-26 3096 96903 26 2620 22626 2096 96 30 3 6 2626 2362 2096 96 20 36 962 2.6 296 26 26 2 26 363 ]

set.
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6.2.6 Adding a spare drive to a RAID 10 set
To add a spare drive to a RAID 10 set:

1. Press <S> from the Configure/View Host RAID Settings menu.
2. Select Add Spare from the Options menu, then press <Enter>.

st nm e wn wm wnmsenrn s HICT902 [ at Slot B0, BF OZTDE e wsnswnn wsesx e wstmnn e
xxx Create, Spare, Delete, Rebuild, Verify, Bootable mwsexsxxmxxmxmxxmxxmxrnsxrns

ID Type Vendor Product Size Status
B 8 Mirrored (R1) ADAPTEC ICHSR 186B  Optimal
2 Hard Drive SEAGATE  ST318432LC 186B  Free

= Add spare =
= [elete spare =

=
*
*
*
-
=
wxmnnn (ptions sswemsn =
=
=
s s e BB *

*

*

-

3. Use the arrow keys to select the spare drive from the list, then press
<Enter>.
sescsese s s nmsnsnwsnwswx [0 9 at slot 0@, 09 I se5e 5050305050 305¢ 3.305¢ 30 363¢ 3038 3 308 3 -
=== Add spare

ID Vendor Product

4. When a confirmation dialogue box TS You Sure? ===
appears, select <Yes>, then press Vos ]
<Enter>.

3o e B e S e e e B e 0 BEEBEEBE
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The screen displays the information on the added spare drive.
Press <Esc> to exit the utility.

oo %o e mmm e m wm wmacn [TICTO02 Toat slot B0, DO BZDE swmnnmwunswnnie wsrs wnmm e
=== Create, Spare, Delete, Rebuild, Yerify, Bootable =x==xssssxssxxxxxxxxxxxxxx

ID Type Vendor Product Size Status
B 8 Mirrored (R1) ADAPTEC ICHSR 186B  Optimal
2 Spare SEAGATE $T318432LC 186B  Optimal

6.2.7 Deleting a RAID 10 set spare drive
To delete a RAID 10 set spare drive:

1.

From the utility main menu, press <S>, select Delete Spare from the
Options menu, then press <Enter>.

oo %o e mmm e m wm wmacn [TICTO02 Toat slot B0, DO BZDE swmnnmwunswnnie wsrs wnmm e
=== Create, Spare, Delete, Rebuild, Yerify, Bootable =x==xssssxssxxxxxxxxxxxxxx

ID Type Vendor Product Size Status
B 8 Mirrored (R1) ADAPTEC ICHSR 186B  Optimal
2 Spare SEAGATE $T318432LC 186B  Optimal

sxmnwnn Options sewwsss
= fdd spare =
= Delete spare =

EEEERERHRRAAREERRRRR RN
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ASUS RS160-E3/PS4

The screen displays the available spare drive(s). Use the arrow keys to
select the spare drive you want to delete, then press <Enter>.

P ]

=== Delete spare L

ID Vendor Product

When a confirmation dialogue box TIPS you sure? ===
appears, select <Yes>, then press
<Enter> to delete the spare drive.

Press <ESC> to exit the utility.

3 BE FE PEBE PEPE B IE D B BE BN I I B FE I
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6.2.8 Deleting a RAID set
To delete a RAID set:

1. Press <D> from the Configure/View Host RAID Settings menu.

oo %o e nmm nm nm wmscn [TICTO02 Toat slot B0, DO OZDE swmnnmwnnswnnie wses enmm e
=== Create, Spare, Delete, Rebuild, Yerify, Bootable =x==xsxs=xssxxxxxxxxxxxxxx

ARRAY Name: ICHSR — Striped — 64K stripe size (Bootable)

ID Type Vendor Product Size Status
0 Striped (RO) SEAGATE $T318432LC 186B  Optimal
1 Striped (R@) SEAGATE  $T318432LC 186B  Optimal
2 Striped (RO) SEAGATE $T318432LC 186B  Optimal

*
=
=
=
=
=
*
=
*
*
=
=

2. For RAID 0 and RAID 10 set, go to step 3. For a RAID 1 set, select a
delete option from the menu (see below), then go to step 3.

e Drive ID 1 - Deletes all data on drive 1

e Drive ID 2 - Deletes all data on drive 2

e Drive ID 1 & 2 - Deletes all data on both drives

e None - Breaks the array but keeps all existing data on both drives

3. When prompted, select Yes from EESNiFEY el s i
the Delete Array? menu, then M Voo
press <Enter>. P No

B BE b -E BEPE B REBE S BE R E MR B 3 ME

. You lose all data on the hard disk drives when you delete a RAID set. Make
/ sure to backup all important data before deleting a RAID set.

4. Press <ESC> to exit the utility.
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6.2.9 Rebuilding a RAID set

R The rebuild option is available only for RAID 1 and RAID 10 sets.

To rebuild a RAID set:

1. From the main menu, select the RAID set you want to rebuild, then
press <Enter>.

nrxnmxnnnnxnnnnnnnnnnn Q1C—1902 A at slot 00, 09:02: D0 wxmsmmnmmmnmmmnmnmnsnwrnnxwx
xx= Create, Spare, Delete, Rebuild, Verify, Bootable =sxssssxsxssesxsmnsmnxsnnsennsnns]

Product

9 Hard Drive ] MAT3073NC 746B  Free
18 Hard Drive FUJITSU MAT3B73NC LGB Free

3 5¢.56 36 3¢ 56 36 3056 3636 36 3656 36 3056 36 30 30 36 36 30 3056 36 3056 36 36 336 36 30 3056 30 3056 36 20 303636 3 3056 30 3056 36 2056 36 3020 3056 3 2056 36 30 36 30 B 36 3 3058 36 3¢ € 36 3¢ ¢ 36 3]

¢ 5¢-56-3¢ ¢3¢ 36 2 5¢ 36.36 36 656 36 3056 36 30 3 3636 36 3056 36 3056 36 30 30 36 36 36 3056 30 3056 36 36 303630 5 3056 3 3056 36 30 36363 3056 30 30 56 36 30 36 36 3 B 36 3 3 3¢ 3630 3 36 3¢ 3 3¢ ]

2. Press <R>.
R While rebuilding the array, you can press <Esc> to stop. A pop-up menu

appears for confirmation. Select Yes to stop rebuilding and return to the
main menu.

A Build/Rebuild Completed message appears on screen to indicate that
you have successfully rebuilt the array.

3. Press any key to return to the main menu.
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6.2.10 Verifying a RAID set hard disk drive
To verify a RAID set hard disk drive:

6-22

1.

Select SCSI Disk Utilities from the main menu options, then
<Enter>.

o ¢ 3¢ 56 36 358 36 20 2 620 2 230 M B M MR RN R H N KM N R RN NN NN RN R H AR AR RN KRR RN KRN KRR R RRR LR RN

s n s xmnxnnnnxnnsn QIC-7902 A at slot 00, 09:02: D0 xxxmmxxnsnxmnmnsnmnmnrrs

i Hould you like to configure the $CST controller, configure
i the HostRAID settings, or run the SCST Disk Utilities?
o Select the option and press <Enter>.

o503 0 s s s st s s ([T NS 55 509 5550 05 0 B S0 50 6550 B A BB SR M2 S

Configure/View SCSI Controller Settings
Configure/Yiew HostRAID Settings
SCSI Disk Utilities

L
B L T L
B L L T L T T e
T L L
o 3¢ 3¢50 36 3058 36 230 3636 36 3656 30 30 6 3600 2 36 K2R KN R KM KN R H N KRN RN N R RN R KRR RNE R NN EHN KR NN R EHR RN RN R
o ¢ 5656 36 3058 36 3030 3626 36 656 36 30 6 5600 3 20 22 2K M KK MK KN F KN K H N RN H R KRN KR HERH NN K HNERNH XL HERH RN H

<Arrows> move cursor, <Enter> to select option, <Esc> to exit (x=default)

press

The screen displays the RAID set drives. Use the arrow keys to select

the hard disk drive you want to verify, then press <Enter>.

Lexe s xxnxnxnmxnnmnwnnne QIC—1902 A at slot 00, 09:02:00 xxxmsmmxmmnmnmmnmnmnrnmnnrn

xxxw

Select SCST Disk And Dress CEner> s oo s oo s w s o e n e n

SEAGATE $T318432LC
SEAGATE $T318432LC
SEAGATE  $T318432LC
No device
No device
No device
No device
Adaptec HIC 7902
No device
No device
No device
SDR GEH318
No device
No device
: No device
H15: No device

<Arrows> move cursor, <Enter> to select option, <Fsc> to exit (==default)
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4.

Select Verify Disk Media from the menu, then press <Enter>.

s ssesesonsesesennsesswnsnswx (10-7902 A at slot 00, 09:02:00 ssemsmemsssnmssessssswsssns
wsmnnnn Select SCST Disk and press <Enterd sessmsssssss s o s s s s s 62 50 02

SCST ID # @: SEAGATE ST318432L.C
Firmware: 0022
Capacity: 18GB

B

= Format Disk *
= Verify Disk Media -

xxnwn SCST ID #14: No device
xxnwn SCST ID #15: No device

<Enter> to select option, <Esc> to exit (x=default)

After verifying the hard disk drive, press <Esc> to exit the utility.

6.2.11 Making a RAID set bootable
To make a RAID set bootable:

1.

Select SCSI Disk Utilities from the main menu options, then
<Enter>.

o622 320 902622 20 2.0 696 2622 0 6.6 696 3622 0.6 06 26963 2. 226 26 26033026 2026 6 2602 326 2006 26262 2.6 2 2006 2202 226 62406 2 22 226N K-
o 2.3 230096222 0 6.6 696222 066 2696925 6.6 626963 3.6 6.6 6 2603 3.6 2.6 62003 320 206 2202 6.6 0 206 .22 2.6 0 2606 2 3.2 3026 206 2 -
F R ——
o 2.3 2 0 08220 0 022000660 B0 B0 OGO KR NN
553 3 558 698353 3 358 965 5.3 3 636 56563 5.3 356 6 56563 336 336 6 565 3 336 336 36365 3 330 336 36563 3 3 350065 363 33€ 350063 363 33 5456 3 X
essennnunnsnnsnnnsensux AIC-7902 A at slot B0, B9:02: 00 ssewmsmmmsmmmnmsmnmmsnsnsmsnsms
e

[ Would vou like to configure the SCSI controller, configure

* the HostRAID settings, or run the SCSI Disk Utilities?

= Select the option and press <Enter>.

s s s st s s s s s s s snert ([ RO oo s e s 60 0 s 3 20 5 65 62 2

Configure/View SCSI Controller Settings
Configure/View HostRAID Settings
CST Disk Utilities

T L T L T e
£

3369626 3626 3606 6 2696 2 696262 6 2606 20 6 26 96 2 62620 6 96 26 30 6 26 9636 .96 20 3096 26 2096 296 26 2006 26 206 606 2 HI6 2 H XM HK KN HA KM AR FB NN HK
T L L e
O L e N L
T e
T v
T

<Enter> to select option, <Esc> to exit (x=default)
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2. Select the RAID set you want to make bootable, then press <Enter>.

e s semmsesemsemmnsemnsenxx (IC-7902 A at slot 00, 09:02:00 =ssmmmmmmmmrssnsmmnrmnses
== Create, Spare, Delete, Rebuild, Verify, Bootable wwswssmssmosmmmmnmmmmmmsn s

ID Type Vendor Product Size Status
& Stripe/Mirror (R18) ADAPTEC 7982 1476B Optimal
9 Hard Drive FUJITSU HMAT3073NC 1468 Free
10 Hard Drive FUJITSU HMAT3073NC 146B  Free

o 2269626369696 3¢ 6 26262 26.96.26 32696 20 3 26 96 2 69626 2096 26 26 2 269630 26.26-26 3096 96903 26 2620 22626 2096 96 30 3 6 2626 2362 2096 96 20 36 962 2.6 296 26 26 2 26 363 ]

e s semmsese s mnsesnsenxx (IC=7902 A at slot 00, 09:02:00 =ssmxmmmmmmrssnsmmnrmnses
=== Create, Spare, Delete, Rebuild, Verify, Bootable wsssssmssmosommmn s mosen

ARRAY Name: 79082 - Stripe/Mirror - 64K stripe size

ID Type Vendor Product Size Status

4 Stripe/Mirror (R108) FUJITSU MAT3I07INC [ Optimal
5 Stripe/Mirror R MAT3073NC Optimal
6 Stripe/Mirror TSU  HAT3073NC Optimal
8 Stripe/Mirror Optimal

o 2269626369696 3¢ 6 26262 26.96.26 32696 20 3 26 96 2 69626 2096 26 26 2 269630 26.26-26 3096 96903 26 2620 22626 2096 96 30 3 6 2626 2362 2096 96 20 36 962 2.6 296 26 26 2 26 363 ]

4. When prompted, select Mark xxxxxx (Jptions =xxxxxx
bootable, then press <Enter>. E3 Hark bootable

=  Unmark bootahle =

3 363 I I I I IE I I M I

The letter “B” appears before a bootable RAID set for easy identification.

e s semmsesemsemmnsemnsenxx (IC-7902 A at slot 00, 09:02:00 =ssmmmmmmmmrssnsmmnrmnses
x> Create, Spare, Delete, Rebuild, Verify, Bootable s s

D Type Vendor Product Size Status

e 4 Stripe/Mirror (R18) ADAPTEC 7982 14768  Optimal
9 Hard Drive FUJITSU MAT3@73NC 766B  Free
10 Hard Drive FUJITSU MAT3073NC 146B  Free
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Chapter 7

This chapter provides instructions for
installing the necessary drivers for
different system components.
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7.1 RAID driver installation

After creating the RAID sets for your server system, you are now ready to
install an operating system to the independent hard disk drive or bootable
array. This part provides instructions on how to install the RAID controller
drivers during OS installation.

7.1.1 Red Hat® Enterprise ver. 3.0

To install the RAID controller driver when installing Red Hat® Enterprise ver.
3.0 0S:

1. Boot the system from the Red Hat® Installation CD.

. redhat.

To install or upgrade in graphical node, press the <ENTER> key.
To install or upgrade in text mode, type: linux text <ENTER>.

Use the function keys listed below for more information.

2. At the boot:, type linux dd , then press <Enter>.

To disable hardware probing, type: linux noprobe <ENTER>.
To test the install media you are using, type: linux mediacheck <ENTER>.

To enable rescue mode, type: linux rescue <ENTER>.
Press <F5> for more information about rescue mode.

If you have a driver disk, type: linux dd <ENTER>.

To prompt for the install method being used on a CD-ROM install,
type linux askmethod <ENTER>.

If you have an installer update disk, type: linux updates <ENTER>.

To test the memory in pour system type: nemtest86 <ENTER>.
(This option is only available when booting from CD.)

boot: linux dd_
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3. Select Yes using the <Tab> key when asked if you have the driver disk.
Press <Enter>

clcome to Red Hat Enterprise Linux

Driver disk

Do you have a driver disk?

<Tab>~/<Alt-Tab> between elements | <Space> selects | <F12> next screen

4. Select fd0 using the <Tab> key when asked to select the driver disk
source. Press <Tab> to move the cursor to OK, then press <Enter>.

elcome to Red Hat Enterprise Linux

Driver Disk Source

You have multiple devices which could
serve as sources for a driver disk.
Which would you like to use?

hdc

=

<Tab>~,<Alt-Tab> between elements | <Space> selects | <F12> next screen

ASUS RS160-E3/PS4 7-3
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5.

6.

7.

When prompted, insert the Red Hat® Enterprise ver. 3.0 RAID driver disk
to the floppy disk drive, select OK, then press <Enter>.

elcome to Red Hat Enterprise Linux

Insert Driver Disk

Insert your driver disk into <dev/fdd
and press "OK" to continue.

J -

<Tab>-/<Alt-Tab> between elements | <Space> selects i <F12> next screen

The drivers for the RAID controller are installed to the system.

When asked if you will load additional RAID controller drivers:

e For PVL-D/2U/SCSI model, select Yes, then install the additional
RAID controller drivers (for Adaptec® AIC-7902W).

elcome to Bed Hat Enterprise Linux

More Driver Disks?

Do you wish to load any more
driver disks?

.

<Tab>/<Alt-Tah> between elements | <{Space> selects | <F1Z> next screen

Follow screen instructions to continue the OS installation.

Chapter 7: Driver installation
Download from Www.Somanuals.com. All Manuals Search And Download.



7.2 LAN driver installation

This section provides instructions on how to install the Broadcom® Gigabit
LAN controller drivers.

7.2.1 Windows® 2000/2003 Server

To install the Broadcom® Gigabit LAN controller driver on a Windows® 2000/
2003 Server 0S:

—_

Restart the computer, then log on with Administrator privileges.
Insert the motherboard/system support CD to the optical drive. The CD
automatically displays the Drivers menu if Autorun is enabled in your
computer.

n

% e Windows® automatically detects the LAN controllers and displays a New
L Hardware Found window. Click Cancel to close this window.

e [|f Autorun is NOT enabled in your computer, browse the contents of
the support CD to locate the file ASSETUP.EXE from the BIN folder.
Double-click the ASSETUP.EXE to run the CD.

3. Click the Broadcom 5721 Driver option to begin installation.

US RS160-E3 support.

Drivers

@ right

ASUS RS160-E3/PS4
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4.

Click Next when the InstallShield Wizard window appears. Follow
screen instructions to continue installation.

TnstallShield Wizard e x|

Welcome lo the Bioadcom Driver Installer setup
applicalion.

Thiz application wil install the Netxtreme Ethemet Device
Diriver onta pour systen;

Cancel

Chapter 7: Driver installation
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7.2.2 Red Hat® Enterprise ver. 3.0

Follow these instructions when installing the Broadcom® Gigabit LAN controller
base driver for the Red Hat® Enterprise ver. 3.0 operating system.

Installing the source RPM package
To install the source RPM package:

1. Install the source RPM package:
rpm -ivh bem5700-<version>.src.rpm

2. Change the directory to the RPM path and build the binary driver for
your kernel:

cd /usr/src/{redhat,OpenLinux, turbo,packages,rpm ..}
rpm -bb SPECS/bcm5700.spec or rpmbuild -bb SPECS/
bem5700. spec

/ The RPM path is different for different Linux distributions.

3. Install the newly built package (driver and man page):
rpm -ivh RPMS/i386/bcm5700-<version>.i386.rpm

/ You need the force option when installing the driver on some
- distributions that has an older version of the driver.

For 2.2.x kernels, the driver is installed in:
/lib/modules/<kernel version>/net/bcm5700.0

For 2.4.x kernels, the driver is installed in:

/lib/modules/<kernel version>/kernel/drivers/net/
bem5700.0

For 2.4.x kernels with bcm5700 driver patched in, the driver
is installed in:

/lib/modules/<kernel version>/kernel/drivers/net/bcm/
bem5700.0

or

/lib/modules/<kernel version>/kernel/drivers/addon/
bem5700/bem5700. 0

4. Load the driver:
insmod becm5700

5. Refer to Linux distribution documentation to configure the network
protocol and address.

ASUS RS160-E3/PS4
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Building the driver from the TAR file
To build the driver from the TAR file:

1. Create a directory and extract the TAR files:
tar xvzf bcm5700-<version>.tar.gz
2. Build the driver bcm5700.0 as a loadable module for the running
kernel:
cd bem5700-<version>/src
make
3. Test the driver by loading it:
insmod bcm5700.0
4. Install the driver and man page:
make install

/ See the RPM instructions on the previous page for the location of the
- installed driver.

5. Refer to Red Hat distribution documentation to configure the network
protocol and address.
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7.3 VGA driver installation

This section provides instructions on how to install the ATI® RAGE XL Video
Graphics Adapter (VGA) driver.

7.3.1 Windows® 2000 Server

You need to manually install the ATI® RAGE XL VGA driver on a Windows®
2000 Server operating system.

To install the ATI® RAGE XL VGA driver:

Restart the computer, then log on with Administrator privileges.

Insert the motherboard/system support CD to the optical drive. The
support CD automatically displays the Drivers menu if Autorun is enabled
in your computer.

N —

% Windows® automatically detects the LAN controller and displays a New
Hardware Found window. Click Cancel to close this window.

3. Cl'ck the |tem ATI 5 RS160-E3 suppart CD far Windaws 2000 Server

s | Management Software | Utilities | Contact

Rage XL Display
Driver from the Drivers
Drivers menu.

the right

4. The ATI Windows
2000 Driver
window appears.
Click Next. Follow
screen instructions
to complete
installation.
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7.3.2 Windows® 2003 Server

The Windows® 2003 Server operating system automatically recognizes the
ATI® RAGE XL VGA driver during system installation. There is no need to
install an additional driver(s) to support the onboard VGA.

7.3.3 Red Hat® Enterprise ver. 3.0

The Red Hat® Enterprise ver. 3.0 operating system automatically recognizes
the ATI® RAGE XL VGA driver during system installation. There is no need to
install an additional driver(s) to support the onboard VGA.
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7.4 Management applications and
utilities installation

The support CD that came with the motherboard package contains the
drivers, management applications, and utilities that you can install to avail
all motherboard features.

% The contents of the support CD are subject to change at any time
L without notice. Visit the ASUS website (www.asus.com) for updates.

7.4.1 Running the support CD

Place the support CD to the optical drive. The CD automatically displays the
Drivers menu if Autorun is enabled in your computer.

% If Autorun is NOT enabled in your computer, browse the contents of
- the support CD to locate the file ASSETUP.EXE from the BIN folder.
Double-click the ASSETUP.EXE to run the CD.

7.4.2 Drivers menu

The Drivers menu shows the available device drivers if the system detects
installed devices. Install the necessary drivers to activate the devices.

/ The screen display and driver options vary under different operating
- system versions.

60-E3 support CD for Windows 2000 Server
anagement Software | Utilities | Contact

Drivers

he tight
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7.4.3 Management Software menu

The Management Software menu displays the available network and
server monitoring applications. Click on an item to install.

il ASUS RS160-E3 support CD for Windows 2000 Server

Management

Software

o right

7.4.4 Utilities menu

The Utilities menu displays the software applications and utilities that the
motherboard supports. Click on an item to install.

fifs ASUS R5160-E3 support CD for

7.4.5 Contact information

Click the Contact tab to display the ASUS contact information. You can
also find this information on the inside front cover of this user guide.
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