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Preface

Advisories

One Stop Systems

Five types of advisories are used throughout this manual to provide helpful information, or to alert you to the potential for hardware damage

or personal injury.

N

Important

Cautlon

Warning
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NOTE

Used to amplify or explain a comment related to procedural steps or text.

IMPORTANT

Used to indicate an important piece of information or special “tip” to help you

CAUTION

Used to indicate and prevent the following procedure or step from causing damage to the equipment.

WARNING
Used to indicate and prevent the following step from causing injury.

DANGER or STOP
Used to indicate and prevent the following step from causing serious injury or significant data loss

COMPATIBILITY ISSUE

Used to indicate a known or potential compatibility issue between OSS and non-0SS hardware that may
cause malfunction.



One Stop Systems

Disclaimer: We have attempted to identify most situations that may pose a danger, warning, or caution condition in this manual. However, 0SS
does not claim to have covered all situations that might require the use of a Caution, Warning, or Danger indicator.
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One Stop Systems

Safety Instructions

Always use caution when servicing any electrical component. Before handling the OSS Expansion chassis, read the following instructions and
safety guidelines to prevent damage to the product and to ensure your own personal safety. Refer to the “Advisories” section for advisory
conventions used in this manual, including the distinction between Danger, Warning, Caution, Important, and Note.

. Always use caution when handling/operating the computer. Only qualified, experienced, authorized electronics personnel should
access the interior of the computer and expansion chassis per UL and IEC 60950-1

- The power supplies produce high voltages and energy hazards, which can cause bodily harm.

- Use extreme caution when installing or removing components. Refer to the installation instructions in this manual for precautions
and procedures. If you have any questions, please contact OSS Technical Support.

WARNING
Never modify or remove the radio frequency interference shielding from your workstation or expansion unit. To do so may

cause your installation to produce emissions that could interfere with other electronic equipment in the area of your

Warning

system.

When Working Inside a Computer

Before taking covers off a computer, perform the following steps:
Turn off the computer and any peripheral devices.

3. Disconnect the computer and peripheral power cords from their AC outlets or inlets in order to prevent electric shock or system
board damage.

In addition, take note of these safety guidelines when appropriate:

- To help avoid possible damage to systems boards, wait five seconds after turning off the computer before removing a component,
removing a system board, or disconnecting a peripheral device from the computer.

. When you disconnect a cable, pull on its connector or on its strain-relief loop, not on the cable itself. Some cables have a connector
with locking tabs. If you are disconnecting this type of cable, press in on the locking tabs before disconnecting the cable. As you pull
connectors apart, keep them evenly aligned to avoid bending any connector pins. Also, before connecting a cable, make sure both
connectors are correctly oriented and aligned.

CAUTION

Cautidn Do not attempt to service the system yourself except as explained in this manual. Follow installation instructions closely.

Protecting Against Electrostatic Discharge

Electrostatic Discharge (ESD) Warning
Electrostatic Discharge (ESD) is the enemy of semiconductor devices. You should always take precautions to eliminate any

electrostatic charge from your body and clothing before touching any semiconductor device or card by using an

Warning

electrostatic wrist strap and/or rubber mat.
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One Stop Systems

Static electricity can harm system boards. Perform service at an ESD workstation and follow proper ESD procedures to reduce the risk of
damage to components. OSS strongly encourages you to follow proper ESD procedures, which can include wrist straps and smocks, when
servicing equipment.

You can also take the following steps to prevent damage from electrostatic discharge (ESD):

. When unpacking a static-sensitive component from its shipping carton, do not remove the component’s anti-static packaging
material until you are ready to install the component in a computer. Just before unwrapping the anti-static packaging, be sure you
are at an ESD workstation or are grounded.

. When transporting a sensitive component, first place it in an anti-static container or packaging.

. Handle all sensitive components at an ESD workstation. If possible, use anti-static floor pads and workbench pads.

. Handle components and boards with care. Do not touch the components or contacts on a board. Hold a board by its edges or by its
metal mounting bracket.

ExpressBox 16 Basic| 8



One Stop Systems

1 Introduction

1.1 General Specifications

0SS ExpressBox 16 Basic is a 16-Slot PCI Express® Expansion System. The expansion system consists of a PCle® host interface card, an iPass
cable, a 4U rack-mount chassis containing a 16 Slot backplane and an expansion interface card, a standard or redundant power supply, and high
volume cooling fans.

ExpressBox 16 Basic

A choice of two backplane configurations:

. EB16-BX4: provides (16) x4 PCle Gen 2 slots
. EB16-BX8: provides (2) x16 PCle Gen 2 slots and (14) x8 PCle
Gen 2 slots.

1 Sixteen PCle slots

2 Card Retainers

3 4 Cooling Fans (Replaceable)

4 Expansion Backplane

5 1 Power Supply Module

6 1 Expansion Interface Card

7 No Netburner

8 Single Power Switch

9 No LED Locator & Reset Button
10 | 1iPass Connectors to Host

11 | 16 Card slots

12 | 2 Thumb Screws

13 | Two Front Handles

14 | Front Power Button (On & OFF)
15 | No Front LED Indicators

16 | 1 Link Cable

17 | 1 Host Interface card

18 | No Express |0 Manager / WEB GUI

1.2 Basic Features

. Easy “Plug and Play” installation

. PCl Express Gen 2 x16 or x8 interconnection

. All slots support full-length cards

. Status LEDs on backplane indicate active link, speed (Gen 1 or Gen 2), partial or complete lane training

. Automatic power-up control by computer

. Four hot-swappable cooling fans

. Multiple power supply options with auxiliary power connectors to support cards requiring more than 75 Watts
. Industrial 4U rack-mount enclosure

. Card retainers keep cards in place and are adjustable to fit any size card

. Chassis provides superior EMI control, vibration, shock and moisture resistance

ExpressBox 16 Basic| 9



1.3 Specifications

One Stop Systems

Technology PCI Express Bus Specification Revision 2.0
PCI Local Bus Specification Revision 2.3
PCI Bridge Architecture Revision 1.2
Backplane EB16-BX4 - 16 slots x4 PCle

EB16-BX8 - 14 slots x8 PCle and 2 slots x16 PCle

Interface Cards

Low Profile

PCle x8 Gen 2
Dimensions: 2.70”H x 4.70” L x 0.62"W
Power Consumption: 1.2A @ +3.3V (3.96 watts)

PCle x16 Gen 2
Dimensions: 2.75” H x 6.95” L x 0.75"W
Power Consumption: 1.5A @ +3.3V (5 watts)

Interconnect Bandwidth

40Gbps (x8 Link)
80Gbps (x16 Link)

Interface Card
Power Consumption

x8 PCle: 1.2A @ +3.3V (3.96 watts)
x16 PCle: 1.5A @ +3.3V (5 watts)

Enclosure

4U Rack-mount

19”"W x, 7”H x 20”"D
Removable/cleanable air filter
34 lbs / 15.5 Kg

System Cooling

(4) 77 CFM Fans - Hot Swappable

Power Supply Options

850 Watt, 1700 Watt or 850 Watt Redundant (Optional)
100-240 VAC, 47-63 Hz Power Input

12V @ 60Amps

3.3V @ 33 Amps

Environmental

Ambient Temperature 0° to 50° C
Storage Temperature -55° to 125° C
Relative Humidity 0% to 90% non-condensing

MTBF

850W standard power supply - 185,600 hours
1700W dual standard power supply - 106,600 hours
850W redundant power supply - 720,000 hours (Optional)

Regulatory Compliance

FCC Class A Verified
CE
RoHS Compliant

Supported Operating Systems

Windows
MacOS
Linux

Warranty

30 day money back guarantee
1 year return to factory

ExpressBox 16 Basic| 10




14 Basic Main Components
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One Stop Systems

Description

Card Retainers

Cooling Fans (Replaceable)

Expansion Backplane

Power Supply

| Itemi#
1 Sixteen PCle slots
2
3
4
5
[

One Expansion Interface Cards

TOP VIEW *Basic Model

Description
Single Power Supply

Power Switch

iPass Connector to Host

Card slots

Thumb Screws

REAR VIEW *Basic Model

Item# Description

12 |Front Handles

13 |Power Button (On & OFF)

14 [Front Panel

15 [Cable

ExpressBox 16 Basic| 11

16 |Interface Card
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One Stop Systems

1.5 Pre-Installation

Before using the OSS Expansion chassis, you should perform the following steps:

. Inventory the shipping carton contents for all of the required parts
3 Gather all of the necessary tools required for installation
. Read this manual

1.6 Parts List

1 16 Slot Expansion Chassis 1
2 3-meter shielded iPass (x8 or x16 PCle) 1
3 Interface cards (x8 or x16 PCle) 2
4 U.S. Standard 115V Power Cord 1 for Basic model. 2 for Smart model
5 Quick Start Guide 1

Quick Start Guide

-

ExpressBox 16 Basic
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One Stop Systems

Part#: 01-05018-00

x16 Interface card

Part#: 01-04978-03

x8 Interface card

Part#: 60-00042-03

x16 iPass Cable - 3 meter

Part#: 60-00038-03

x8 iPass Cable - 3 meter

EB16 Basic

Front

EB16 Basic

ExpressBox 16 Basic| 13




One Stop Systems

1.7 Tools Required for Installation

To complete the installation of the OSS product you will need a Phillips-head screwdriver and ESD wrist strap to prevent electrostatic discharge.

ExpressBox 16 Basic| 14
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2 Hardware Installation

2.1 Guidelines for Installation

The following steps will guide you through the installation of your OSS Expansion System.

AN

Cautlon

CAUTION

Hardware installation shall be performed only by qualified service personnel per UL and IEC 60950-1.

Electrostatic Discharge (ESD) Warning

All add-in cards are susceptible to electrostatic discharge. When moving cards, it is best to carry the cards in anti-static
packaging. If you need to set a circuit card down, be sure to place it inside or on top of an anti-static surface. For more

Warning information, see “Protecting Against Electrostatic Discharge” in the Preface.

WARNING

High voltages are present inside the expansion chassis when the unit’s power cord is plugged into an electrical outlet.
Disconnect the power cord from the AC outlet before removing the enclosure cover. Turning the system power off at the
power on/off switch does not remove power to components. High voltage is still present.

Warning

CAUTION

Before touching anything inside the enclosure, move to an ESD station and follow proper ESD procedures. Failure to do so

P

may result in electrostatic discharge, damaging the computer or its components. For more information, see “Protecting
Against Electrostatic Discharge” in the Preface.

Cautlon

ExpressBox 16 Basic| 15
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2.2 Open Enclosure

Loosen the 2 thumbscrews that retain the top cover of the chassis and slide the lid towards you as shown below:

23 Remove Card Holder Assembly

Remove the screw on the side of the cardholder assembly and lift upwards.

g

il

2.4 Install PCle Cards

Warning

Warning

Electrostatic Discharge (ESD) Warning

All add-in cards are susceptible to electrostatic discharge. When moving cards, it is best to carry the cards in anti-static
packaging. If you need to set a circuit card down, be sure to place it inside or on top of an anti-static surface. For more
information, see “Protecting Against Electrostatic Discharge” in the Preface.

WARNING

High voltages are present inside the expansion chassis when the unit’s power cord is plugged into an electrical outlet.
Disconnect the power cord from the AC outlet before removing the enclosure cover. Turning the system power off at the
power on/off switch does not remove power to components. High voltage is still present.

ExpressBox 16 Basic| 16
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CAUTION
Before touching anything inside the enclosure, move to an ESD station and follow proper ESD procedures. Failure to do so

may result in electrostatic discharge, damaging the computer or its components. For more information, see “Protecting
Against Electrostatic Discharge” in the Preface.

Caution

CAUTION
Before installing add-in cards, please ensure that the input current rating specified on the AC input label is not exceeded.

Caution

All slots support any combination of x1, x4, x8 and x16 PCle cards. All slots are physically a x16, but any add-in card is supported. Use the card
hold down to secure the card in the slot.

Refer to the labeling on the backplane to determine electrical configuration of each slot. For trouble-shooting purposes, it is recommended to
install a small number of cards and verify installation before installing the maximum number of cards.

The diagrams below represent the speed of PCle slots that a specific EB16 can support. If you are unsure of which model you have, refer to the
label on the side panel of the chassis.

ExpressBox 16 Basic| 17
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In model EB16-BX4 all sixteen slots are x4 PCle Gen 2 as shown this diagram:

X ZNIS 910d

X NI 910d
X ¢NIS 310d

X ¢NIS 310d

X ¢NIS 310d

X NI 910d
X NI 910d
X NI 910d

(91
9|Dd) 10|S uoisuedx3

16

15

14

13

12

11

10

101S
1SOH

a mixture of x8 and x16 PCle Gen 2 slots are available as shown in this diagram.

BX8 and EB16-5X8,

For Model EB16

(91X 312d)

10|S uoisuedxy

16

15

14

13

12

11

10

101s
1SOH
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One Stop Systems

Install the cards following the card manufacturer’s recommendations. Some card manufacturers recommend that you install their software
driver(s) prior to installing the hardware. If this is the case, be sure to install the PCle device driver before installation of the expansion chassis.

Make sure that all cards are fully seated in their connectors. When correctly seated in its connector, you will notice a firm resistance when you
pull up gently on the card. To keep the cards in place, secure them in the enclosure with their retaining screws (supplied with the 0SS

Expansion chassis.

After securing the cards verify that they do not touch each other. Depending on card size and thickness, you may require mechanical card
guides to ensure isolation, such as the case with 2 single full-length PCle cards. Card guides for this system can be purchased separately from
0OSS.

Re-install cardholder assembly and position guides. The plastic guides can be removed and reversed for short cards. Tighten plastic guides with
a screwdriver. Rotate the plastic pieces until their grooves are aligned with the cards. Reinsert the cardholder into the chassis and tighten the

screw.

W

2.5 Install Host Card

Begin installation by powering down your host computer. Use the procedures for shutting down your operating system and shutting off power
to your system provided in your owner’s manual or system documentation. The host interface card is mounted to a “full-height” bracket as
shown below. For low profile case applications, you may need to change the mounting bracket to the low profile bracket that shipped with your
system. Remove the screws that hold the card to the bracket. Be sure you are using proper ESD procedures when completing this action.

ExpressBox 16 Basic| 19
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When the host computer is off and all power cords are disconnected from the AC outlet, remove the cover and prepare your host card for
insertion into a PCle slot. There two types of host interface cards to use. You can use the x8 or x16. See photos below.

2.5.1 x8Interface Card

[

Part#: 01-04978-03

2.5.2  x16 Interface Card

Part#: 01-05018-00

x16 Interface card

ExpressBox 16 Basic| 20
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2.5.3  Which slot to plug in the host card

It is important to know how many lanes the host computer slot can support. The host card needs to be configured for the same number of
lanes as the host computer slot. For example, the computer slot is set to x8 lanes; therefore, you must configure the OSS host card to x8 lanes.
Refer to PAGE 21 for configuration purposes of the PCle card. The number of lanes is typically noted on a motherboard computer next to the
PCI Express slot. See photos below.

= P05 ZLPUZ SLOTS PCI-E 3
=

SLOT PCI-E 3.0 x16

3433834,

SLOT PCI-E 3.0 x8

STOP
YOU MUST ONLY INSTALL THE PCle HOST CARD INTO A PCI EXPRESS SLOT.
Only use cards WITH brackets. This will ensure that your PCle host card can only be inserted into a PCle slot. Although PCI Express cards

without brackets may fit into conventional PCl slots, you run the risk of damaging the PCl Express host card if you insert it into a PCl slot. Please
ensure that your host computer has PCl Express slots and install the host card only into a PCI Express slot.

ExpressBox 16 Basic| 21
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2.5.4 Host mode Dipswitch Setting

When the OSS interface card is used as “Host” interface i.e. installed in the host computer, the RED switch should remain OFF. Move the
dipswitch to the ON position only if the same card is used as an “Expansion Interface” in the OSS expansion backplane. The x8 and x16 PCle
interface cards have the dipswitch to change between different modes (host and expansion).

SW1 ‘ ) - “tf, EXP | OFF =HO"
g D% ) [O“I‘
[ "EO‘

SW1 OFF=HOST

'
Part#: 01-04978-03 x8 Interface card

1SOH=440

Part#: 01-05018-00 x16 Interface card

Note:

The expansion chassis will NOT function if SW2 on the Interface card (01-04978-03) or SW1 (01-5018-00) is set to ON and the Interface card is
inserted into the host computer.

ExpressBox 16 Basic| 22



2.5.5 Expansion mode Dipswitch Setting

One Stop Systems

The 0SS “host” interface is the same card as the “expansion” interface only that its SW1 or SW2 switch is set to “ON=EXP.” By default, the

expansion interface card should already be installed in the Expansion chassis.

Part#: 01-04978-03

Expansion mode

ON=EXP | OFF=HOST

x16 Interface card

=HOST

EXP | OFF

ON=

Expansion Mode

ExpressBox 16 Basic| 23
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2.6 Connect Cables

Depending on the interface cards, a x16 PCle or x8 PCle 3-meter iPass cable is included.

x16 iPass Cable x8 iPass Cable

Carefully position the expansion chassis so that the expansion cable will conveniently reach from the host computer to the OSS Expansion
chassis. Cables attached to the expansion chassis must be securely fastened. When you hear a “click,” it is properly secured. If not securely
connected, the connectors may cause intermittent or lost connections.

2.6.1 Connecting x16 Cable

Host computer <

2.6.2  Connecting x8 Cable

ExpressBox 16 Basic| 24
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Note NOTE
If possible, plug all power cords from the expansion chassis and your host computer into a shared power strip, preferably one
that has surge and noise suppression circuitry built into it.

2.7 Connect Power Cables

Connect the power cable to the power receptacle of the power supply located on the back of the unit. For EB16 Smart, you need two power
cables and one power cable for EB16 Basic.

EB16 SMART has two power supply modules. EB16 BASIC has one power supply module.

e
-
v

Power Cord / Cable
Power Cord / Cable

-
>
TR\

EB16 Basic

2.8 Power ON Expansion chassis

Turn on ALL power supply switches at the rear, then power on the chassis using the green power switch on the front.

upply Switch

ExpressBox 16 Basic| 25
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Front Power “ON-OFF” Switch

Check your installation before powering up the 0SS Expansion chassis for the first time. Although the power supply has an over voltage
protection device built into it, it may not "trip" in time to fully protect a device that has been improperly connected, or whose power cable has
been damaged.

You must apply power to the expansion chassis BEFORE you power up your computer. This will allow the higher numbered buses in the bus
hierarchy to be at a stable state when the host computer issues its master power-on bus reset.

Each power supply has an individual power switch at the rear as well as LEDs to indicate its power status. Ensure that the power switch next to
the power cord is flipped ON the “|” symbol. This enables the device to turn ON once it is activated through the main POWER SWITCH.

The LED on the top should turn on when the power cord is connected to the device from the outlet. In this case the AC POWER LED would turn
green. The LED below that is for DC power and should be red until the entire chassis is powered through the main switch or through the host
computer for remote power.

AC POWER I
AC POWER ——
@ 4
@ DC POWER
DC POWER PN
System Power is ON Standby Powec i ON { /\‘A
v, ek

After first turning on each of the individual power switches in the back of the chassis, the entire system can then be turned on.

IMPORTANT

A power supply unit (PSU) should be switched off before removal and upon insertion of its replacement. After replacing a

Important PSU, be sure to secure the new one in place with its snap-in mechanism for better grounding and noise immunity.
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NOTE

The power supply switch cannot be toggled quickly from ON to OFF after the expansion set is initially powered. There is a
few seconds delay to power the device down.

2.9 Power ON Computer

To effectively use your OSS chassis as part of your computer system, ensure that all the proper connections are made. Then power on your
computer. This will enable your OSS chassis to turn ON. The OSS chassis can also turn ON by itself by pressing the main switch on the front
panel and then turning on the computer.

2.10 Hardware Verification

Verify the following LEDs on the Expansion and Host interface cards. A x8 Interface card (both expansion and host cards) with proper link
established should show up with FIVE solid green LEDs.

Part#: 01-04978-03 (x8 Card)

x8 Indicator LDs [l R A 1

X8 X4 X2 X1

The normal LED indicator on the expansion card should display five solid green LEDs. This signifies that the expansion unit is training to x8. If
you are seeing four solid green LEDs (illuminated) and one amber solid, this is OK. This signifies that it is training to x4 or it is not utilizing its full
x8 bandwidth. A x16 Interface card (both expansion and host cards) with proper link established will illuminate FIVE solid green LEDs.

Part#: 01-05018-00 (x16 Card)

TECHNOLOGY GROUP, INC..s

‘o PCle x16 HOST/EXP

x16 Indicator LEDs
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3 Software - Verify Installation

3.1 Windows

No additional software or drivers are needed. The operating system should automatically recognize the OSS expansion chassis.

To verify a successful installation on Windows, find the ‘My Computer’ icon and “right-click” on it. Then select ‘Manage’ from the pop-up menu.
Next, click on ‘Device Manager’ in the leftmost Computer Management window. Finally, click on the View Menu and select View Devices by

Connection.

E Computer Management = Dlil
Q Fle Action | View Window Help |_|_|- =1 |

& = | .IE ® Devices by type

rinection L
@ Computer Manz MA-TECHWRTR.
Resources by type

2 %éjﬁ t::;;to E Resources by connection EET;:T;S
[-g-] Shared  Show hidden devices Display adapters
-4 Local Lt DYD/CO-ROM drives
-] Perfory Customize.. Floppy disk contrallers
-2 IDE ATAJATAR controllers

EI--& Strage

Kevboards

[-ge Remaovable Storage Wice and other pointing devices
----- Disk Defragmenter Monitors
Disk Management @ Hetwork adapters

7 Ports (COM & LPT)

A% Processors

@), sound, video and game contrallers
Storage volumes

Syskem devices

Universal Serial Bus controllers

[]--@ Services and Applications

a |

|Disp|ays devices by connection, | |

Open ACPI (BIOS) > Open PCI Bus—>Click the ‘+’ sign several times until your reach a PCl Express Root Port with a PCI Standard PCI-to-PCl
Bridge beneath it.
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e

File Action View Help
Ll AN

& Computer Management (Local

AL

78| PCI Express standard Root Port -
a [[’u!' System Tools iy Universal Serial Bus (USB) Controller

3 @ Task Scheduler Pl Express standard Root Port

3 @ Event Viewer 4 {8 P Express standard Upstream Switch Port

> i) Shared Folders -{/M PCI Express standard Downstream Switch Port

» & Local Users and Groups PCI Express standard Downstream Switch Port

> (W) Performance PCI Express standard Downstream Switch Port

=5 Device Manager PCI Express standard Downstream Switch Pert

4 55 Storage 4 78 PC] Express standard Downstream Switch Port
=f Disk Management a M| PCl Express standard Upstream Switch Port

Services and Applications PCI Express standard Downstream Switch Port

PCI Express standard Downstream Switch Port
PCI Express standard Downstream Switch Port
PCI Express standard Downstream Switch Port
B PCI Express standard Downstream Switch Port
P(I Express standard Downstream Switch Port
_ll PCI Express standard Downstream Switch Port
/8 PCI Express standard Downstream Switch Port
PCI Express standard Downstream Switch Port
B P(I Express standard Downstream Switch Port
e PCI Express standard Downstream Switch Port

- PCI Express standard Downstream Switch Port

18| PCIstandard host CPU bridge

PCl standard host CPU bridge

B DClctandardboot CP ) buido

m

The Device Manager will display the available slots within the chassis. As reference, you can determine which slot you inserted your PCle card in
by following the outline that is shown below.

The 0SS chassis has 2 PCle Switch devices that enable the slots to work:

. The 1st PCle Switch controls Slots 0,1,2,3,4,5,6
. The 2nd PCle Switch controls slots 7,8,9,10,11,12,13,14,15,16

Note: To view the slots pertaining to the 2nd PCle Switch you must click to expand Slot 15.

& Computer Management (Local 278 PCl Express standard Root Port -
4 {f} System Tools [ Universal Serial Bus (USE) Controller

» () Task Scheduler Cl Express standard Root Port

+ (@] Event Viewer 498 PCI Express standard Upstream Switch Port

» il Shared Folders & PCl Express standard Downstream Switch Port| ~ SLOT 2

» &% Local Users and Groups| 18 PCl Express standard Downstream Switch Pt~ SLOT 1

» () Performance {8 PCI Express standard Downstream Switch Port ~ SLOT 4

5 Device Manager PCI Express standard Downstream Switch Port ~ SLOT §

4 {23 Storage 4 {8 PCl Express standard Downstream Switch Port ~ SLOT 15

= Disk Management 478 PCI Express standard Upstream Switch Port ~ SLOT ©

Fly Senvices and Applications . Cl Express standard Downstream Switch Port ~ SLOT 8
Cl Express standard Downstream Switch Port ~ SLOT 7
Cl Express standard Downstream Switch Port  SLOT 11
PCl Express standard Downstream Switch Port  SLOT 12
18 PCl Express standard Downstream Switch Port ~ SLOT 15
PCl Express standard Downstream Switch Port ~ SLOT 16
Cl Express standard Downstream Switch Port ~ SLOT 9
Cl Express standard Downstream Switch Port  SLOT 10
PCl Express standard Downstream Switch Port  SLOT 14
48 PCI Express standard Downstream Switch Port SLOT 13
48 PCl Express standard Downstream Switch Port SLOT 3

78 PCl Express standard Downstream Switch Port SLOT 6

18 PCl standard host CPU bridge

8 PCl standard host CPU bridge

m,

If the verification is successful, you can install 3rd Party cards as well as auxiliary peripherals, such as hard drives into the chassis.

If, however, the installation was unsuccessful, you may not see the PCI to PCI Bridge, or it will have a small yellow symbol in front of it as shown
below, go to Troubleshooting

j lntel(R) E7520 PCI Express Root Port CO - 3599
' PCI standard PCI-to-PCI bridge
PCI standard PCI-to-PCI bridge

[l )
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3.2 Mac 0S

For Mac OS X 10.4 or newer, the operating system will automatically recognize the OSS Expansion chassis.

3.2.1  Expansion Slot Utility

The following screen may be displayed the first time you turn on your computer with the OSS Expansion chassis installed.

The Expansion Slot Utility has launched because the
system has detected that the installed PC| Express cards
have changed and at least one of the cards may not be
running at maximum performance.

This system has configurable PCI Express lanes to allow
perfarmance tuning for different PCl Express card
configurations.

Mote: Typically graphics cards request x16 PCI Express

lanes. Howewver they may also run at near maximum
speed when using x8 PCI Express lanes.

Mac OS X is prompting you to choose a PCl Express profile that maximizes the performance of your attached devices. The OSS host interface
card can communicate up to a bandwidth of x16, x8, or x4 from and to the expansion chassis and devices. Again, you have to verify the
configuration of your card. For assistance, refer to Page 31 & 32. You should choose a profile that matches the configuration of all the cards
installed in your Mac.

3.2.2  Apple System Profiler

Select “About This Mac” under the Apple Icon

Help Viewer File Edit View Go Library Window Help

Software Update. .,
Mac 0S X Software...

System Preferences.
Dock
Location

Then click the “More Info” button = click on the Devices tab = you should see a pci-bridge device listed under PCl as shown below:

Any cards you install in the expansion chassis will appear behind the pci-bridge device.
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ann Mac Pro

magma's Mac Pro 10/12/11 9:09 AM

Zontents Card & |Type Driver Installed Bus  Slot

¥ Hardware NVIDIA GeForce 7300 GT  display Yes PCl  Slot-1
ATA pci-bridge PCl-to-PCI Bridge  Yes PCl  Slot-2
Audio (Built In) pci-bridge PCl-to-PClI Bridge  Yes PCl  Slot-2@11,20,0
Bluataoth pci-bridge PCl-to-PClI Bridge  Yes PCI  Slot-2@11,16,0
Card Reader pci-bridge PCl-to-PCl Bridge  Yes PCl  Slot-Z@l11,12,0
Diagnostics pci-bridge PCl-to-PCl Bridge  Yes PCl  Slot-2@16,0,0
Disc Burning pei-bridge PCl-to-PCI Bridge  Yes PCl  Slot-Z@17,21,0
Ethernet Cards pci-bridge PCl-to-PCl Bridge  Yes PCl  Slot-2@17,20,0
Fibre Channel pci-bridge PCl-to-PCI Bridge  Yes PCI  Slot-2@17,17,0
FireWire pci-bridge PCl-to-PCl Bridge  Yes PCl  Slot-2@l17,16,0
Graphics/Displays pei-bridge PCl-to-PClI Bridge  Yes PCI  Slot-2@17,13,0
Hardware RAID pci-bridge PCl-to-PCl Bridge  Yes PCl  Slot-2@l7,12,0
Memory pci-bridge PCl-to-PCl Bridge  Yes PCl  Slot-2@17,9,0
PCI Car pci-bridge PCl-to-PCI Bridge  Yes PC1  Slot-2@17,8,0
Parallel 5C5I pci-bridge PCl-to-PCl Bridge  Yes PCl  Slot-2@17,5,0
Power pci-bridge PCl-to-PClI Bridge  Yes PCI  Slot-2@l7,4,0
Printers pci-bridge PCl-to-PCl Bridge  Yes PCl  Slot-2@11,9,0
SAS pci-bridge PCl-to-PCl Bridge  Yes PCl  Slot-2@11,8,0
Serial-ATA pei-bridge PCl-to-PCI Bridge  Yes PCl  Slot-2@11,5,0
UsSB | pci-bridge PCl-to-PCl Bridge  Yes PCl  Slot-2@11,4,0

= )

If any of these devices are not displayed as shown above, you should shut down your system (computer first, then the expansion chassis) and
reconnect the cables and the host interface card to ensure that you have a solid connection. Then restart the OSS Expansion chassis followed by
the computer. Next, try to verify the installation again, as shown above. If you are still having problems, contact OSS Technical Support at (858)
530-2511.

3.3 Linux

After the expansion chassis has been installed in a Linux-based system, its installation can be verified by typing the following command lines:
Ispci =t Display the overall structure of the expansion chassis

Ispci —vv Lists additional information about the PCle switch (in our case it will list the PLX information).

Ispci —vvv Display the most comprehensive information about the expansion chassis.

Typical output from Ispci —vvv is verbose, but you can dig through the information to find very important information. There are so many
registers and settings associated with PCl Express Switches.

Use the “Ispci -nnv | grep PLX

v Terminal
Ele Edit View Search Terminal Help
$ lspci -nnv | grep PLX

©02:00.0 PCI bridge [@6€4]: PLX Technology, Inc. PEX 8696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [1eb5:8696] (rev aa) (prog-if 08 [Normal decode])
©3:684.0 PCI bridge [6604]: PLX Technology, Inc. PEX B696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [16b5:8696] (rev aa) (prog-if ©8 [Normal decode])
©3:05.0 PCI bridge [0604]: PLX Technology, Inc. PEX 8696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [16b5:8696] (rev aa) (prog-if ©8 [Normal decode])
©3:68.0 PCI bridge [86@4]: PLX Technology, Inc. PEX 8696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [16b5:8696] (rev aa) (prog-if ©8 [Normal decode])
©03:89.0 PCI bridge [0604]: PLX Technology, Inc. PEX 8696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [18b5:8696] (rev aa) (prog-if €8 [Normal decode))
©3:0¢.0 PCI bridge [€604]: PLX Technology, Inc. PEX 8636 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [16b5:8696] (rev aa) (prog-if €8 [Normal decode])
©3:10.0 PCI bridge [@604]: PLX Technology, Inc. PEX 8696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [18b5:8696] (rev aa) (prog-if €8 [Normal decode])
©03:14.0 PCI bridge [6604]: PLX Technology, Inc. PEX 8696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [16b5:8696] (rev aa) (prog-if 08 [Normal decode])
06:680.8 PCI bridge [@6@4]: PLX Technology, Inc. PEX 8696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [18b5:8696] (rev aa) (prog-if @8 (Normal decode))
©07:64.0 PCI bridge [@6€4]: PLX Technology, Inc. PEX 8696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [16b5:8696] (rev aa) (prog-if @8 [Normal decode])
07:85.0 PCI bridge [@604]: PLX Technology, Inc. PEX 8696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [18b5:8696] (rev 2a) (prog-if @8 [Nermal decode])
©07:08.0 PCI bridge [6604]: PLX Technology, Inc. PEX 8696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [16b5:8696] (rev aa) (prog-if ©8 [Normal decode])
©07:69.0 PCI bridge [06€4]: PLX Technology, Inc. PEX 8696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [16b5:8696] (rev aa) (prog-if 08 [Normal decode])
07:8¢.0 PCI bridge [@604]: PLX Technology, Inc. PEX 8696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [18b5:8696] (rev aa) (prog-if @8 [Normal decode})
07:8d.0 PCI bridge [6604]: PLX Technology, Inc. PEX 8696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [16b5:8696] (rev aa) (prog-if ©8 [Normal decode])
©07:10.0 PCI bridge [6604]: PLX Technology, Inc. PEX 8696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [168b5:8696] (rev aa) (prog-if ©8 [Normal decode])
©7:11.0 PCI bridge [0604]: PLX Technology, Inc. PEX 8696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [16b5:8696] (rev aa) (prog-if 08 [Normal decode])
©07:14.8 PCI bridge [@604]: PLX Technology, Inc. PEX 8696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [18b5:8696] (rev aa) (prog-if ©8 [Normal decode])
07:15.8 PCI bn‘d%c [e664]: PLX Technology, Inc. PEX 8696 96-lane, 24-Port PCI Express Gen 2 (5.8 GT/s) Multi-Root Switch [16b5:8696] (rev aa) (prog-if @8 [Normal decode])
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34 System Should Be Up and Running

Apply power to the OSS Expansion chassis first, then power up the computer.

To confirm the card installation(s) in the Windows Device Manager or Apple System Profiler is functioning correctly, your Windows Device

Manager should look something like this:

B ¥ j Intel{R) E7520 PCI Express Root Port CO - 3599
=) %¢ PCI standard PCI-to-PCI bridge
H8 Intel(R) PROJ1000 MT Server Adapter #2
'¢ PCI standard PCI-to-PCI bridge

]
If you discover that any of your 3rd Party PCle cards containing an exclamation point ! . You may have a problem with that card. Refer to

Troubleshooting for further guidance.

IMPORTANT
We will provide reasonable technical support with 3rd Party cards. However, if you have verified a successful
installation of the OSS Expansion chassis, but experience difficulty installing your 3rd Party cards, the card manufacturer

Important should be able to provide the best support.

After your system is working properly, replace the host computer cover, and the close the lid of the expansion chassis.
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4 Other Technical Information

4.1 PCle slot Power

Be AWARE of the power consumption of any 3rd party card that is inserted into the slot of the device. Each individual slot is capable of
outputting 75 Watts of power. If at any time the cards inserted exceed the maximum amount of power that is available from every slot, then
one power supply would not suffice. One power supply is capable of producing only 850 Watts of power. Users would need to acquire a second
power supply for all slots to work properly. In general, the best support for power-hungry cards requires 1200 Watts (2 power supply units).

Each slot is designed to support:

3.0 amps @ 3.3v =9.9 watts; 5.5 amps @ 12v = 66 watts

Table 4-1: Power Supply Rail Requirements

Power Rail 10 W Slot 25 W Slot 75 W Slot
+3.3V

Voltage tolerance + 9% (max) + 9% (max) + 9% (max)
Supply Current 3.0 A (max) 3.0 A (max) 3.0 A (max)
Capacitive Load 1000 pF (max) | 1000 uF (max) 1000 pF (max)
+12V

Voltage tolerance = 8% + 8% = 8%

Supply Current 0.5 A_(max) 2.1 A (max) 5.5 A (max)
Capacitive Load 300 pF (max) 1000 pF (max) 2000 pF (max)

IMPORTANT
Customer should be aware he or she cannot use with a single brick the entire 850 Watts of the power supply for the PCle

cards, but rather only 700 Watts, as 150 watts should be allocated for the chassis and the backplane alone.

Important
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4.2 Redundant Power Supply Option

The Power Supply units that are used within this chassis are shared by the electrical components within the chassis. Both units effectively
distribute power until one unit becomes nonoperational. In this case, the effect of power distribution is shifted to the functional Power Supply.

Further information about the Power supply’s electromagnetic capability (EMC) is listed below:

Immunity
Port Phenomena Test Criteria Ref Standard
130dBuv
Conducted RE fields | ¢ 15MHz - 80MHz A EN 610004-6
o y (80% AM)
5 . 10V/m
8 Rad'la;qen‘ilﬁﬁje'ds 80MHz - 1000MHz A EN 610004-3
g (80% AM)
ENV 50140
ESD A B EN 610004-2
Fast transients (5/50ns)
Common mode 2KV B EN 6100044
- -30%, 10ms A
2 Voltage dips -60%, 100ms
[=§ ’ »
£ Voltage interr. -100%, 5000ms g EN 81000-4-11
2 >95%5s
Surge (1.2/ 50us)
common mode 2KV A EN 61000-4-5
differential mode 1KV
Emission (size dependent — per Engineering)
Port Frequency-range Limits Reference Standard
AC input 0.15 - 30MHz A EN 55022
(conducted) FCC Docket 20780 Part
15, Subpart J Class B.
0-2KHz - EN 61000-3-2
Enclosure 30 - 230MHz B EN 55022
(radiated) 230 - 1000MHz
DANGER or STOP

DO NOT TEMPER WITH THE INTERIOR POWER CONNECTIONS THAT LINKS TO CONNECTORS J24 AND J25. IT PROVIDES
POWER TO THE ENTIRE BACKPLANE. ONLY USE THE GIVEN CABLE FOR CONNECTION SINCE IT IS NOT AN ATX MODEL

Main ATX Power
Connectors for the
expansion chassis

Additional Power for
Add-in PCle cards
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NOTE

CONNECTORS J20, J21, J22, and J23 within the chassis will provide additional power to any PCI Express Card that requires
it. The outputs from these connectors are 12V @ 10A each. Users should purchase a 0SS cable P/N# 01-05996-03 for this
capability. The connector on the 3" Party PCI Express card that is compatible with the cable is shown below. The AUX
power adapter typically comes with the PCle card.

PCle VIDEO CARD - ADDITIONAL POWER CONNECTORS

Before discussing a troubleshooting methodology for locating the problem we will first introduce several indicators and configuration switches

that provide general and specific information for this process.

4.3 Interface Cards

4.3.1 x16 Interface Card LEDs

The host card has indicators that provide the status of the clock, the power distribution, and the active data lanes. To verify that your expansion
device is properly linked to your computer, ensure that these LEDS on the HIF and EIF cards are ON:

REF CLK PWR
GOOD GOOD

P Eh

-
LU

ba AMAGMA

{ 6 HOST/EXP
01-05018-001

B 2 ; Q000010

x16 x8 x4 x2 x1 LOS

If the card is not transferring or receiving any type of data through its transceiver (iPass connector) then the LOS (Loss of Signal) LED would be

turn ON.
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4.3.2 x16 Card Bandwidth / Lane Settings

X16

OFF

OFF

OFF
RaE" | s : OFF
T |

l

.
OFF
OFF

The width of the active data lanes may vary based on the PCle slot that you are using for your OSS host interface card. Be sure to check the PCle

slot in your computer to determine how many data lanes it can support. It should be labeled near the slot. The default value that the card is
operating in is x16. In order to change the bandwidth of the card, refer to the Dipswitch labeled SW100.
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4.3.3  x8Interface Card LEDs and Lane Settings

The card that is x8-capable (uses x8 iPass cable) contains status indicators that tell users the condition it is currently operating in. There are LED
indicators for the lanes that are being used for data transfer and whether the board is powered correctly. A switch is also available to change
the amount of lanes that would be operational for usage by the user.

LED indicators

Link width Dip Switches: SW2
ROINC. g ;

- - T N

J4
ucy procraul 2O O 9 9

PCle HIF - x8 x4 x2 x1
)1-04978-03 T

LEDs for x8

x8 x4 x2 x1

ST LEDs for x4
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4.4 Backplane

This is current (new) EB16 backplane.

111S 1SOH

L
i
o il

@
£
= {

SHIOMJ ITI0N WYREISKACO %04 107 B WYINIS DAD w0d
y =

"ONI ‘dNO¥9 AD0TONHO3L NOISSIN

O

ltem# Description

1 Expansion Interface Slot SLOT 0. Gen2 x16

2 PCle slots 14 x8 Gen 2 and 2 x16 Gen 2
3 PCle Switch with heat sink U1 & U2 (Vendor: PLX)

4 Power Supply 18-PIN Connector J24 and J25

5 Auxiliary Power Connectors J20, J21, J22 and J23

] Power Switch and Power LED headers |J55 & J54

7 Fan Connectors J52, J53, J54 and J51
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There are 17 slots in the EB16 unit, from slot 0 to slot 16. Slot0 is the designated slot for expansion interface card. There are three x16 PCle
slots and thirteen x8 PCle slots.

. Main board (with 16 slot PCle slots) is Gen 2 with PLX PCle switch.
. Expansion and Host cards are Gen 2 x16

Slot 1 =x8, Gen2
Slot2 =x8, Gen2

Slot 4 =x8, Gen2
Slot 5 =x8, Gen2

Slot7 =x8, Gen2

[ Slots =x8, Gen2
Slot 9 =x8, Gen2

Slot 10 = x8, Gen2

[ Slot 12 =x8, Gen2 J§
Slot 14 =x8, Gen ¢
Slot 15 =x8,Gen2 @

Slot 16 =x8, Gen2 |

4.5 Backplane Block Diagram

i [ x16 | soto | expansonsotGens b——— E
: x8 Slot 1 PCle slot Gen2 :
: x8 | Siot2 PCle slot Gen? o pe :
: x16 Slot 3 PCle slot Gen2 Swiiche :
1] %8 | Sot4 PCle slot Gen2 96 Lanes :
: x8 Slot 5 PCle slot Gen2 :
i_ x16 Slot 6 PCle slot Gen2 :
1 x8 Slot 7 PCle slot Gen2 ;________________i
: x8 Slot 8 PCle slot Gen2 — :
: x8 Slot 9 PCle slot Gen2 — :
: x8 Slot 10 PCle slot Gen2 — 1
: x8 Slot 11 PCle slot Gen2 — PLX PCle :
1 Switch I
1 x8 Slot 12 PCle slot Gen2 — 946 Lanes I
: x8 Slot 13 PCle slot Gen2 — :
: x8 Slot 14 PCle slot Gen2 — :
: x8 Slot 15 PCle slot Gen2 — :
: x8 Slot 16 PCle slot Gen2 — i
P e
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4.6 Backplane FAQs

Question#1l
How many lanes are available on EB16?

Answer:
There are 192 Lanes Available

Question#2
There are two switches on the EB16. How many lanes are in-between these two or lanes allocated per switch?

Answer:

Total allocated 96 lanes on first Switch station 1 (From slot1 to slot6)
. PCle switch (PLX) uses 16 lanes.
. Upstream Port use x16 lanes (Expansion slot)

96 lanes minus 16 from PCle switch, minus 16 from Upstream port = 64 Lanes available/ ready to use.

From Slot1 to Slot6 = There are 64 lanes available combined

Slot 0 =x16
Slot1 =x8
Slot2 =x8
Slot 3 =x16
Slot 4 =x8
Slot5 =x8
Slot 6 =x16,

Total =64 Lanes

On the second switch station 2, there are also 96 available lanes (from slot7 to slot16)
. The PCle switch itself uses 16 lanes.
96- 16 = 80 Available lanes ready to use

From slot7 to slot16 = There are 80 lanes available combined.
Slot7 =x8
Slot 8 =x8
Slot9 =x8
Slot 10 = x8
Slot 11 =x8
Slot 12 =x8
Slot 13 =x8
Slot 14 = x8
Slot 15 =x8
Slot 16 = x8

Total = 80 Lanes
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4.7 Backplane Dipswitches

The following dipswitches on the EB16 board are for internal manufacturing use only for
programming EEPROM.

e SW2,S5W4, SW5,SW7, SW9, SW10, SW11

DO NOT TOUCH THIS!!! DO NOT CHANGE SETTINGS!!

Changing or moving the dipswitches will corrupt the EEPROM, which will render the
slots or the entire expansion board non-operational.

Warning

Below are the manufacturing default settings for the backplane / expansion board dipswitches

OFF <« > ON
OFF &~ —> ON  ¢4v5 Ri3s R137 RISO
UPSTREAM PORT SEL S2 "' ** by 0
SW2
ON
R132 R117 =% ** R1IIGR153
TEST MODE S2 *' *= ** **R120 R128
-
L_J
]
i ON
swi s = RII6 7131
e wm e R125 SW4
wscew s2 e, = = 33
G1 COMPATIBLE = = == 4 o » R
R222 R21 ** *=» R19 R127
OFF ¢~ = ON “** =» ++ «=R207 R212
0 .'- .
NT UPTREAM PORT SEL S22 w» em
J o am
4 e ==
«+ «nR210 R221
% unf 4
OFF(— N R229 R240
VMODE (52 1 e == iroas B84 oW
Bt = 22 v
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OFF < . ON
i
. £ B
‘D‘snumm-. R363 . ":‘:::
PO DR T
Sy OFF ¢ => ON
SW9 .o 3329 NT UPTREAM PORT SEL S1
2 0K "--Rgﬂ 4
s1 ok - SWO. -+ 3
k292 273 1. 1289
' «s R :
. § OFF ¢~ =3 ON
-.‘ UPSTREAM PORT SEL St
swe 7 P
R281 9261 ;:5‘1 i :
ol df] F
: { TESY MODE | S1
SW7 L g
OFF ¢~ 30N 7
Nipap  MISCELL 814
‘ 126 cro |
GV COMPATIBLE i
SW10
OFF ON

=
R602 -'-\ [}
Rasi ~- g IR g

R600 «» | " -§V‘
R590 «» | & -!3.‘

SW11
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4.8 Backplane Power Supply Connectors

The pictures below are the two female Power Supply connectors (18-pin connector) on the main board / backplane.

"NOT ATX' +3.3 VAUX_PS 124 & 125

Ground +3.3V

+12v PS_ON

4.8.1 Backplane Aux Power Connectors

These are the four Auxiliary power connectors available on the main board / backplane. It is al0-pin power connector.

120,121, )22, )23
+12V +5V
L |
|
Ground
4.8.2 Fan Connectors & Power / LED Connectors
2-pin Connector: Power Switch LED and Power Switch 3-pin Connector: For Fans

ExpressBox 16 Basic| 43



One Stop Systems

4.9 Auxiliary Power Cables

There are two types of auxiliary power cables available for the EB16 units (Smart and Basic models), the 6/8-pin aux cable (SKU#: 01-05996-04)
and the 4-/6-pin aux cable (SKU#: 01-05996-03) . The cables are sold separately, you need to contact OSS Sales to order the item.

. 6/8-pin aux cable (SKU#: 01-05996-04): (1) 10-pin PCB connector to (2) 6-pin connectors and (2) 6/8-pin connectors (8 pin
connectors that can break away to become 6-pin connectors).
l, =
/

. 4-/6-pin aux cable (SKU#: 01-05996-03): (1) 10-pin PCB connector to (2) 4-pin connectors and (1) 6-pin connector.

Plug-in the 10pin male connector directly to the female connector on the backplane, see photos below

J/{'"

TN Male 10-pin Connector

Fuse (overload protection

4.9.1 Aux Cable Installation
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Male 10-pin Connector
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4.10 Backplane LEDs

4.10.1 Power Management Backplane

This backplane system controls the power distribution to the entire PCle device. Ensure that this device is working properly by indicating that
the LEDs are ON. It is attached to the side panel within the chassis near the power supply module.

00 [

+VSTB  +5VAUX  +12Vv

4.10.2 Backplane Power Indicator

Other than the indicators on the front panel, the backplane board that is located within the chassis contains LEDs that provide status of the
power supply. These are located by the edge of the board on the top left. If the power is operating in its normal condition, then the LED with the
reference designator D34 will light up. Otherwise, if there is a voltage failure (for +3.3V) the D21 LED will lit. This status must be inspected to
see whether power is an issue.

ox 3

MAIN PWR OK

oy =1

4.10.3 Activity Indicator

These LEDs tell whether data is processed correctly throughout the entire backplane. LEDs D32 and D33 indicate whether information from the
EEPROM has properly transferred the data set to the PLX PCI Express switches when the chassis is initially turned on. These LEDs should go off
after a short period. The picture on the left is shown before the host computer is turned on and the one on the right is after the host computer
is powered.

222 wa i SYSTEM RESET

D32 & D33
initially ON

Another set of indicators that are useful to observe are D22, D29, and D30. This shows the RESET status of the backplane and the PCle Gen 2
Switch components. D22 is the RESET status of the entire backplane and D29 and D30 is represents PCle switches. The RESET status should turn
off (LEDs OFF) when the host computer turns on and the chassis is powered. If it does not, then the chassis is having technical difficulties and
will not see the cards that are inserted. Below are photos showing the proper status of the indicators.
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»
034 Wk DF

MA QK Ci4

2
02! w=n DI

+3.3V PNR SEC FAUT

3
e D¢ MODE 1

s o D2 PLX 1 RESET
w42 PLX 2 RESET

“_“2 SYSTEM RESET

Other indicators that are located on the backplane are the LEDs that identify the type of card that is inserted into a slot. This is in regards to the
number of lanes and speed that the card possesses. As shown below, the LEDs are located at the bottom of each individual slot.

When will the lit LED remain consistent is dependent on whether the inserted card is using the maximum capability of the backplane’s PCle slot.
For example, if the card features a x16 bandwidth and is operating at a Gen 2 speed, once the card is plugged into a x16 slot the lit LED will
remain consistent. Otherwise, the card is not using the full potential of the slot’s capability and the bottom indicator would blink.

The card would still be operational through the backplane, but in any case, the 3™ party card that is operating at Gen 1 and/or contains less
transmit/receive data lanes than the slot that it is placed in, the locator LED will blink.

ExpressBox 16 Basic| 47



One Stop Systems

5 Chassis Maintenance

Like all computer systems, you will need to perform some routine maintenance tasks. Some of these include making sure that the air vents in
the chassis are clear of obstructions and that the cooling air from the fans flows freely. You will also need to check the foam filter behind the
front panel to ensure it is clean, thus allowing for unrestricted air flow to the fans. You should always keep an eye on all cables to make sure

they are not damaged and are securely connected. Occasionally, you should remove the chassis cover and check for loose cards, and remove
any dust build-up.

CAUTION

Always remember to power down your computer and the expansion chassis BEFORE you attempt to perform any

maintenance tasks.
Cautlon

5.1 Chassis Cleaning

The environment where your OSS chassis is operating should be the determining factor as to how often you should perform a general cleanup
of the chassis. To perform a routine general cleaning of your chassis, you will need the following:

Can of compressed air (proper distance, 6 inches)
Cotton Swabs

Isopropyl (alcohol)

Anti-static wipes

Warm water (for filter)

Dish soap (for filter)

ok wNe

CAUTION

Do not use a vacuum because vacuums create ESD.

Caution

First, remove the four cover screws and the top chassis cover:

Next, use a can of compressed air from your local computer store to blow out any dust that may have accumulated in the chassis fans.
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Be sure to keep the can of compressed air about six inches from the parts being sprayed with air. Pay particular attention to the fans in the

chassis @ and power supply @ because they are critical to air movement and to keeping your chassis cool. Also spray the slots on the

backplane @

Next, you can use anti-static wipes to wipe down any open areas inside and outside of the chassis to remove any remaining dust or dirt. If you
have dust or dirt remaining in any “hard to reach area”, such as corners of a fan blade, you can use the cotton swabs, dipped in the isopropyl
(alcohol), to gently rub the area clean.

Lastly, if the chassis was extremely dirty, you can remove any installed 3rd Party cards and wipe the slots with a soft bristle brush (like a
toothbrush), dipped in the isopropyl (alcohol), to gently clean each slot. When finished, blow the slots with compressed air from about six
inches away until dry.

IMPORTANT

If your chassis is extremely dirty and you would like professional help with getting it clean, you can contact OSS Support for

Important instructions and costs on shipping the chassis back for cleaning.

Finally, clean the air filter following the instructions later in this chapter. When finished, replace the cover and turn on power to the system.
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5.2 Fan Replacement

ExpressBox 16 is designed to allow “hot-swappable” fan replacement while the chassis is powered on. First you will need to remove the chassis
lid. Then locate the fan that has failed, unlock its thumbscrew, lift up its metal tab and pull it out.

Insert the new fan in and secure it in place. Verify the new fan is spinning and restore the chassis lid.

NOTE

Note
The 0SS part number for a replacement fan is: 26-00031-00
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5.3 Power Supply Replacement

In spite of regular performance of routine maintenance tasks, some computer systems can experience hardware failures. Fortunately, your
investment in a OSS Expansion chassis with a redundant power supply provides you with the ability to easily replace a power module in the
event of a failure. Simply, loosen the screw on the top right of the power supply and pull the latch outwards. Then pull out the power supply to
replace it with a functioning one.

The redundant power supply includes two replaceable modules that share the power load requirements during normal operations. Should one
module fail for any reason, the power load will be shifted to the other module.

An indicator for the failure would be the LEDs on the back panel of the power supply behind the chassis. For non-functioning equipment, these
indicators would not show.

If you have an EB16-SXS then the audible alarm would be initiated to alert you on this condition. If this is the case, press the black button on the
status panel on the front of the unit to stop the audible alert.

To replace a failed power supply, toggle the power button on the back of the expansion unit into OFF position (see pictures below), unplug the
AC power cord directly from the power supply module, and then unscrew the thumbscrew(s) located on the back, simply grab the handle, and
pull the power supply module out gently. Replace the failed module with a new one and turn on the power to the module using the power
switch at the bottom of the module. The power load will again be shared between these two modules.

ExpressBox 16 Basic| 51



One Stop Systems

IMPORTANT

In order to ensure the safety and efficiency of your expansion chassis, it is recommended that you keep a
spare power supply module on hand —just in case. Protect yourself, keep a spare. Order your spare power

Important
supply module from OSS — PN # 40-00031-00.
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6 Troubleshooting

6.1 Locate the Problem

If you are having trouble with the OSS Expansion chassis, first verify that all cards and cables are seated properly. Be sure you followed the
instructions in earlier sections of this manual. Always remember to power On and Off correctly when rechecking your installation. If you are still
having problems, try these troubleshooting steps:

The 0SS expansion chassis is correctly displayed as a “PCl standard PCI-to-PCl bridge” in Windows Device Manager and as a “pci-bridge” in the
MAC Apple System Profiler and in Linux. When connected and functioning correctly, the expansion chassis will be displayed as follows:

6.1.1 Windows

=¥ j Intel(R) E7520 PCI Express Root Port CO - 3599
=) %¢ PCI standard PCI-to-PCI bridge
H8 Intel(R) PROJ1000 MT Server Adapter #2
'¢ PCI standard PCI-to-PCI bridge

6.1.2 MacOS

pci-bridge pei PCI  SLOT-2
pci-bridge pci PCl S5LOT-2
pciB086,1107 Ethernet Controller PCI 9x9

If this is not what you see when you verify your installation, the following troubleshooting steps may help you locate and resolve your
installation issues without having to call Technical Support.

6.2 Computer Hangs During Start Up

If your computer “hangs” while being turned on and you cannot even start, follow the following steps to try to fix this problem:

Shut off the computer and then the expansion chassis and verify that all cards and cables are connected and seated correctly.

2. If it still hangs and you have added one or more hard drives in addition to several cards, ensure that you have not exceeded the
power capabilities of the expansion chassis power supply. You can verify the capacity of your power supply by checking the label on
the power supply. If you are not certain about the power consumption of your peripherals, it is best to remove them one by one
(starting with those you suspect of being most “power hungry”) until the system powers up.

3. If you have removed all 3" Party cards from the 0SS Expansion chassis and it still hangs, try the following:

a. Remove the 0SS host interface card from the computer and try booting up without the expansion chassis attached.
i. Ifit boots up OK without the expansion chassis attached, call OSS Technical Support.
ii. Ifitstill hangs, the problem is in the computer and not with the expansion chassis or the 3rd Party cards.
b. Ifit boots up OK without any 3rd Party cards installed, try adding only one card and see if it boots up.
i. Ifit boots up OK with one card in it, shut it down and swap cards. Repeat this until all cards have been tested.
If they all test OK, then add them back one at a time until you find the combination that doesn’t work. If you
find a bad card, call Technical Support. If you do not — congratulations, you fixed it!
ii. Ifitstill hangs up, try a different card — this one is probably bad (or has driver problems). If the second cards
works, troubleshoot the first card. If the second card also fails, call Technical Support.
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6.3 Computer Doesn’t Detect the Expansion System

If the expansion chassis is not visible in your Windows Device Manager or your Apple System Profiler at all, you will need to turn off your
computer (first) and then the OSS Expansion chassis (second) and test all cords and cables to ensure you have everything connected correctly. If
everything seems to be connected correctly, and you are sure you have applied power correctly (power up the expansion chassis first and then
the computer), then try the following troubleshooting steps:

. Verify that the required LEDs on the backplane of the chassis are lit as explained in Advanced Technical Information. The most
important indicators are the LEDs that indicate the cards are inserted in the slots. These LEDs are relevant to the speed and the
amount of data lanes available on the cards.

. Also verify the 0SS host interface card is properly inserted into the host computer slot. In case any other LED is off, ensure the
respective card is functional and properly seated in its slot.

. Try moving the host interface card to a different slot.

. If the expansion chassis is still not visible after trying all of the above steps, go to How to Get More Help.

Windows
1
If the PCI-to-PCl Bridge is now visible, but containsa ! (exclamation) in front of it, it has a problem that must be fixed.

]
To identify this problem, right-click on the line with the " and select “Properties” from the pop-up menu.

Update Driver...
Disable
Uninstall

Scan for hardware changes

Resolve the identified problem or go to Troubleshooting to get additional help.
MacOS

Go to How to Get More Help.

Linux

Go to How to Get More Help.

Solaris

Go to How to Get More Help.
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6.4 Add-in PCle card not recognized

Shut down the computer followed by the OSS Expansion chassis
Remove the card displaying a problem
Replace the “problem card” with a simple card, such as an Ethernet card that has drivers built into the operating system. (Using this
“type of card” will avoid any future questions about drivers possibly being installed incorrectly.)
4. Turn on the OSS Expansion chassis, and then turn on the computer.

Windows

Open the Device Manager (View by Connection selection).

|
If the ¥ is gone, the problem is with the 3rdParty card or the card drivers. You should go to the Windows Error Codes section of this chapter to
learn how to troubleshoot using error codes.

]
If the 'Y isstill visible, the problem may be with the OSS Expansion chassis. Contact OSS Technical Support for further guidance and/or a
replacement product.

MacOS

Open the Apple System Profiler and the 3" Party card(s) should now be visible.
Linux

Using the Ispci command, verify that the card is visible.

Solaris

Go to How to Get More Help.
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6.5 Support for 3™ Party PCle cards

0SS will provide reasonable technical support to with 3rd Party cards. However, if you have verified a successful installation of the 0SS
Expansion chassis but experience difficulty installing your 3rd Party cards, the card manufacturer should be able to provide the best support.

IMPORTANT

The OSS Expansion chassis is designed to function exactly like your desktop computer. This means that you should follow
the card maker’s instructions for installation on a Windows or Mac computer as if the expansion chassis WAS the desktop

Important
P computer. When correctly installed, there is no difference to the operating system, removable cards, or most software.

6.5.1 Windows Error Codes

If you are having a problem with one of your devices, and the Device status box shows a Windows Error Code, refer to the following list of error
codes for guidance:

PCl standard PCl-to-PCI bridge Properties @@
General | Driver | Details | Resources

5 PCl standard PCl-to-PCl bridge
>

Device type: System devices
Manufacturer [Standard system devices)
Location: PCI Slot € (PCI bus 5, device 0, function 0)
Device status
This device is e Windows carnot load

because
evice. [Code 31)

the diivers req v thi

Chek Troubleshoat 1o start the toubleshooter for this device.

Troubleshoot
Device usage:
Uise this device (enable] v

This code indicates that there is a problem with the 3rd Party card driver.
If necessary, contact the card’s manufacturer for updated software drivers. If all else fails, contact OSS Technical
10 Support for further assistance.

On the Bridge: If you receive error code 12 on the first PCl to PCI Bridge, call OSS Technical Support.
On the Card: This usually means the memory, 1/0, or prefetch is more than has been allocated. Call OSS Technical
12 Support.

The driver for the card is not installed on your system. Reinstall the card driver following the manufacturer’s
instructions. If that fails to fix the problem, call the card manufacturer for new drivers.

The host interface card or expansion chassis are not working correctly. Reinstall the host interface card into the
computer’s slot and recheck all cables connections. If the error code remains, try another slot. If the error persists, call
1 0SS Technical Support.

For all other error codes, call:

Other Codes On the PCI to PCI Bridge: OSS Technical Support

On the Card: Card Manufacturer’s Technical Support, after first verifying that the OSS Expansion chassis is installed
properly.
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6.6 Computer Hangs after Many Card Installed

Any expansion chassis configuration requires the cooperation of the computer system’s BIOS in order to operate properly, regardless of the
platform (PC/Laptop/Server) or operating system (MS Windows/MACOS/LINUX etc.).

The BIOS hosts the first and the most fundamental code (firmware) that a computer executes upon boot-up. It is then that each PCI/PCle add-in
card (be it located on the host system or on OSS’s expansions chassis) is allocated Input/Output memory space for proper operation.

The BIOS hosts the first and the most fundamental code (firmware) that a computer executes upon boot-up. It is then that each PCI/PCle add-in
card (be it located on the host system or on OSS’s expansions chassis) is allocated Input/Output memory space for proper operation.

By installing multiple add-in cards in one chassis or chaining multiple OSS chasses (as discussed in: Appendix A), we are requesting more and
more resources from the BIOS and thus must make sure we pre-allocate them sufficiently.

It is therefore imperative that our computing platform allocates at least 32KB of I/O memory space to allow multiple add in cards to operate
properly. This setting may be editable or preset by your BIOS (or computer) vendor. If you are having this problem it is recommended that you
first update your system to the latest firmware provided by your vendor. Instruction on how to do that (as well as making a backup of your

current BIOS firmware) should be provided by your computer vendor on their web site.

In case this property is editable, your computer vendor should also be able to tell you how to select at least 32KB using their BIOS interface.

6.7 Nothing Works

Recheck all power connections.

Verify cable installation.

Verify host card is properly configured for the # of lanes in the host computer slot.

If it powers up OK, but nothing works, check the computer’s Device Manager or System Profiler to see if the expansion chassis has been found.

If not found, try the troubleshooting steps for My Computer Can’t Find the expansion chassis. If the expansion chassis is visible, but has a
problem, try to resolve the problem (See Note above). If that fails, go to Troubleshooting to get additional help.
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7 How to Get More Help

You can visit the Technical Support FAQ pages on the Internet at https://www.onestopsystems.com/support

7.1 Contacting Technical Support

Our support department can be reached by phone at 1 (760) 745-9883. Support is available Monday through Friday, 8:00 AM to 5:00 PM PT.
When contacting Technical Support make sure to include the following information:

1. Exact and correct serial #

2. Service Ticket or Case # (if you already submitted an online request)
3. Computer Type & Model: Operating System

4. Make & Model of PCI/PCle cards: Application

5. Problem description

When submitting an online technical support request always provide a valid working e-mail address, phone number, shipping address and
proper contact name. Check your e-mail for an automated response containing the case # and updates. You can also visit our web site at:
https://www.onestopsystems.com/support for a quick response, use the Technical Support and RMA Request Form available in the Support
Section of the website. Simply complete the form with all required information. Please make sure that your problem description is sufficiently
detailed to help us understand your problem.

Shipping or Transporting of Expansion Unit with PCI / PCle cards
Any PCle cards in should be removed (or not to be installed) prior to shipment to avoid or prevent possible damage. Note: Expansion board
and PCle / PCl cards that arrive damaged in shipment will not be covered under warranty.

7.2 Returning Merchandise

If factory service is required, a Service Representative will give you a Return Merchandise Authorization (RMA) number. Put this number and
your return address on the shipping label when you return the item(s) for service. Please note that One Stop Systems WILL NOT accept COD
packages, so be sure to return the product freight and duties-paid. Ship the well-packaged product to the address below:

Attention:RMA # One Stop Systems
2235 Enterprise Street, #110

Escondido, CA 92029

USA

It is not required, though highly recommended, that you keep the packaging from the original shipment of your product. However, if you
return a product for warranty repair/ replacement or take advantage of the 30-day money back guarantee, you will need to package the
product in a manner similar to the manner in which it was received from our plant. We cannot be responsible for any physical damage to the
product or component pieces of the product (such as the host or expansion interfaces for the expansion chassis) that are damaged due to
inadequate packing. Physical damage sustained in such a situation will be repaired at the owner’s expense in accordance with Out of Warranty
Procedures. Please, protect your investment, a bit more padding in a good box will go a long way to insuring the device is returned to use in the
same condition you shipped it in. Please call for an RMA number first.

7.3 Online Support Resources

As a product user and customer, listed below are our Online Support Resources

https://www.onestopsystems.com/support provides Knowledgebase Articles such as troubleshooting methods, compatibility, FAQ,

documentation, and product technical information.

If you need technical support, product assistance or have a technical inquiry we encourage you to submit it on-line using our Technical Support
Form. If you need to send a unit for repair or diagnostic evaluation, fill out our RMA (Return Material Authorization) online request form.

https://www.onestopsystems.com/support
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8 Appendix A Compliance

8.1 FCC

NOTE: 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 when the equipment is operated in a commercial
environment. This equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment in a residential area is likely to
cause harmful interference in which case the user will be required to correct the interference at his/her own expense.

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) this device may not cause harmful
interference, and (2) this device must accept any interference received including interference that may cause undesired operation.

Changes or modifications not expressly approved by the party responsible for compliance could void the user’s authority to operate the
equipment.

NOTE

The assembler of a personal computer system may be required to test the system and/or make necessary modifications if a

system is found to cause harmful interferences or to be noncompliant with the appropriate standards for its intended use.

8.2 Industry Canada

This Class A digital apparatus complies with Canadian ICES-003. Cetappareilnumériqué de la classe A estconformé a la norme NMB-003 du
Canada

8.3 CE

The product(s) described in this manual complies with all applicable European Union (CE) directives. OSS will not retest or recertify systems or
components that have been reconfigured by customers

8.4 1SO 9001:2008

0SS demonstrates a strong commitment to quality by being ISO 9001:2008 certified since 2006.

8.5 RoHS

0SS has developed a RoHS compliant sourcing and manufacturing process, which includes product documentation and declarations of
compliance from our suppliers and subcontractors. The entire OSS product line is compliant to the EU Directive 2002/95/EC (RoHS).

8.6 WEEE

All OSS products are marked with the “crossed-out wheeled bin” symbol established by the WEEE directive indicating the requirement for
separate collection of electrical and electronic equipment. The volume of OSS shipments to EU countries does not warrant in-country collection
centers, and as such may require partnering with “in country” businesses specializing in WEEE collection / recycle.
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