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Introduction

Designed for I/O intensive applications where ruggedness is a must, the Relio family of
embedded I/O servers combines the reliability of a PLC with the configurability of an
industrial computer. Relio systems are completely fanless and embedded applications can
be run from CompactFlash®, eliminating hard drives and resulting in true solid-state
operation. The Relio’s unmatched expansion capabilities can be readily adapted to a wide
variety of OEM and industrial applications.

The Relio R1100 offers the computing power of a desktop computer, yet is small enough
to be mounted virtually anywhere. The system is housed in a compact and rugged metal
enclosure the same size as the popular Sealevel Seal/O modules. Powered by a 600MHz
ULV Intel Celeron M CPU, the R1100 offers ultra low power consumption and operates
over a wide temperature range. Standard 1/O features include 10/100BaseT Ethernet,
USB, video, and two serial ports. The R1100 includes a CompactFlash socket and is
compatible with XP Embedded or Linux operating systems. Optional brackets allow for
versatile mounting to walls, under counters, on tabletops, or even to DIN rails.

The R1100 provides an RJ45 Modbus/RTU (RS-485) pass-through connector. This
makes local or remote I/O expansion easy using award-winning Sealevel Seal/O
modules. Choose from a variety of I/O configurations including optically isolated inputs,
Reed and Form C relay outputs, TTL interfaces to industry-standard solid-state relay
racks, A/D, and D/A. The Relio R1100 is powered from your 9-30VDC source, or select
from a variety of Sealevel power supply options.

Relio R1100 Embedded 1/0O Server
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Other Sealevel Relio Systems

R1000 Series Development System
R1100 systems are designed as a target environment for applications requiring powerful
industrial computing capabilities in a small-size form factor. It is recommended that the
R1100 development system (P/N R1100-DEV) be used for software development and
testing. The R1100 development system includes 512MB RAM, a 52x CD-ROM drive, a
30Gb hard drive, and a 24V AC/DC power supply. Install a CompactFlash memory card
through the front-accessible slot and then load either an XP Embedded or Linux
operating system and you have everything necessary to port your application to the
compact Relio R1000-series industrial computing platform. The R1100 development
system can be found on the following webpage:

http://www.sealevel.com/product_detail.asp?product_id=1014

R2000 Series with PC/104 and Seal/O Expansion
Relio R2100 Industrial Computer  (P/N R2100) -400MHz ULV Intel Celeron

Relio R2200 Industrial Computer  (P/N R2200) - 650MHz LV Intel Celeron

Relio R2300 Industrial Computer (P/N R2300) - 933MHz LV Intel Pentium III
Relio R2400 Industrial Computer  (P/N R2400) - 600MHz ULV Intel Celeron M
Relio R2500 Industrial Computer (P/N R2500) - 1.0GHz ULV Intel Celeron M 373
Relio R2600 Industrial Computer  (P/N R2600) - 1.4GHz Intel Pentium M 738

R3000 Series Rackmount Computer with PC/104 and Seal/O Expansion
Relio R3100 Rackmount Computer (P/N R3100) -400MHz ULV Intel Celeron

Relio R3200 Rackmount Computer (P/N R3200) - 650MHz LV Intel Celeron

Relio R3300 Rackmount Computer (P/N R3300) -933MHz LV Intel Pentium III
Relio R3400 Rackmount Computer (P/N R3400) - 600MHz ULV Intel Celeron M
Relio R3500 Rackmount Computer (P/N R3500) - 1.0GHz ULV Intel Celeron M 373
Relio R3600 Rackmount Computer (P/N R3600) - 1.4GHz Intel Pentium M 738
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Before Getting Started

What’s Included

The Relio is shipped with the following items. If any of these items is missing or
damaged please contact Sealevel for replacement.

m  Relio R1100 Series Embedded I/O Server
0 R1110 system includes 256MB RAM
0 R1120 system includes 512MB RAM
0 R1130 system includes 1GB RAM

m  Relio Support CD

m  Software CD for Single Board Computer

m  PS/2 ‘Y’-cable for PS/2 Mouse/Keyboard

Optional Items

Depending upon your application, you are likely to find one or more of the
following items useful for interfacing the Relio R1100 to real-world signals. All

items can be purchased from our website (http://www.sealevel.com) or by calling
(864) 843-4343.

Power Supplies:

Power Relio R1100 systems with convenient AC to DC power supplies. Choose a
model that plugs into a standard wall outlet (TR108) or a model that mounts on
industry standard DIN rail (PS103).

m 100-250VAC to 24VDC @ 1.5A, Desktop Power Supply - (P/N TR108)
- Perfect for powering a stack of Seal/O modules, the TR108 is a desktop
style power supply rated for 100-250VAC input and 24VDC output at
1.5 amps. Refer to the Seal/O manual for instructions on calculating the
proper power supply requirements.

Requires power cord. Country specific IEC power cords are available.

m  100-240VAC to 24VDC @ 2.1A, DIN Rail Power Supply - (P/N PS103)
— The PS103 is an AC/DC DIN rail mount power supply that accepts 100-
240VAC input, and outputs 24VDC at up to 2.1A (50W).

CompactFlash Memory:

Install your embedded operating system and application on CompactFlash memory
for true solid-state operation resulting in the highest reliability. Integration options
are available. Contact your sales representative for details.

m  512MB CompactFlash Module - (P/N CF-512)
- 512MB CompactFlash memory module.

m  1GB CompactFlash Module - (P/N CF-1GB)
- 1GB CompactFlash memory module.
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Memory Options/Upgrades:
Relio R1100 systems have a single 200-pin SODIMM slot. It is recommended to
order the R1100 system with memory already integrated. The following memory is
recommended for field replacement or upgrades.

m  256MB DDR PC2100 200-Pin SODIMM - (P/N RAM256-266X200)
- 256MB DDR PC2100 200-pin SODIMM (266MHz Non-ECC CL2.5)
module (included in Relio model R1110).

m  512MB DDR PC2100 200-Pin SODIMM - (P/N RAMS512-266X200)
- 512MB DDR PC2100 200-pin SODIMM (266MHz Non-ECC CL2.5)
module (included in Relio model R1120).

= 1GB DDR PC2100 200-Pin SODIMM - (P/N RAM1GB-266X200)
- 1GB DDR PC2100 200-pin SODIMM (266MHz Non-ECC CL2.5)
module (included in Relio model R1130).

Seal/O Expansion Modules:
Relio R1100 series system enclosures are compatible with Sealevel Seal/O modules
and can be easily daisy chained using convenient RS-485 (Modbus RTU) pass-
through connectors or removable terminal blocks. Choose from a variety of I/O
configurations, each designed for maximum flexibility and easy field wiring.

m 16 Optically Isolated Inputs / 16 Reed Relay Outputs - (P/N 410N)
— The Seal/O-410N adds 16 optically isolated inputs and 16 Reed relay
outputs to your Seal/O network.

m 16 Optically Isolated Inputs / 8 Form C Relay Outputs - (P/N 420N)
- The Seal/O-420N adds 16 optically isolated inputs and 8 Form C relay
outputs to your Seal/O network.

m 32 Optically Isolated Inputs - (P/N 430N)
— The Seal/O-430N adds 32 optically isolated inputs to your Seal/O
network.

m 32 Reed Relay Outputs - (P/N 440N)
— The Seal/O-440N adds 32 Reed relay outputs to your Seal/O network.

Reed relays offer long life performance and fast response time. Each
relay can switch up to 60VDC @ 500mA.

m 16 Form C Relay Outputs - (P/N 450N)
- Easily add 16 Form C relay outputs to your Seal/O network.

m 96 Channel TTL Digital Interface - (P/N 462N)
- The Seal/O-462N provides 96 channels of buffered drive digital I/O to
your Seal/O network.

m 96 Channel TTL Digital Interface - (P/N 463N)
- The Seal/O-463N provides 96 channels of buffered drive digital I/O to
your Seal/O network.
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Mounting Brackets:
Optional brackets allow you to mount a Relio R1100 in virtually any location.

m  Universal Mounting Bracket Kit (VESA) - (P/N KT125)

- A versatile way to mount Relio R1100 and Seal/O modules to walls and
under counters. It can also be used as a “backpack” to mount power
supplies or accessories to the above devices. Includes holes for both
75mm and 100mm VESA mounting options.

- The VESA mounting bracket also allows the R1100 system to be
attached to a flat panel monitor to create a powerful, solid-state flat panel
computing system (see Sealevel’s SeaPAC products).

m  Flush Mount Bracket Kit - (P/N KT123)
- Can be used to mount Relio R1100 and Seal/O modules from the top,
bottom, or back edge. Mount devices to a tabletop, under a counter, or
inside an enclosure.

Industrial Ethernet Switch:

m Five Port 10/100 Industrial Ethernet Switch - Wall Mount - (P/N 4510)

- The Etherswitch-5 industrial Ethernet switch is designed to perform
reliably in even the most severe conditions. The unit is capable of
operating in temperature extremes ranging from -40°C to +85°C. Five
10/100BaseT ports allow network expansion with deterministic results.
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Features

Relio R1100 systems provide all core processing functions in a small, rugged metal
enclosure. Standard features include:

600MHz ULV Intel Celeron M Processor
CompactFlash socket

Up to 1GB RAM

10/100BaseT Ethernet

Two serial ports

Three high-speed USB 2.0 ports

Analog Video (UXGA)

9-30VDC Input Range

Specifications
Environmental
m  Operating: 0°C -50°C
m Storage: -10°C - 60°C

Dimensions

m  Length: 7.5” (19.05 cm)
m  Width 5.17 (12.95 cm)
m  Height 1.8” (4.57 cm)
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Relio Part Numbers Explained
Relio systems utilize a five-digit part numbering scheme consisting of the letter ‘R’
followed by four numbers, as follows:
R = Relio Industrial Computing Family
1* digit = Form Factor

R1000 = Very small embeddable enclosure (Seal/O footprint)
R2000 = Medium-sized expandable enclosure
R3000 = Rack-mountable enclosure with unmatched expansion capabilities

2 digit = Small Board Computer (SBC) and Processor (CPU) option
Digit used varies by Relio family
3" digit = Memory configuration

Rxx1x = 256MB RAM
Rxx2x = 512MB RAM
Rxx3x = 1GB RAM

4™ digit = Reserved for future use

Front View

Left Side View
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Electrical Specifications

COMI1 Serial Port (RS-232)
COM 1 provides an RS-232 interface available on a DB-9 male connector (labeled
“COM1”) on the front of the R1100. No hardware configuration is necessary. The
RS-232 pinout follows:

PIN # | SIGNAL
1 DCD
RX
X
DTR
GND
DSR
RTS
CTS
RI

O|o(No|Og|bhlwWiN

COM2 Serial Port (RS-232/422/485)
COM2 is configured at the factory for two-wire RS-485. In RS-485 mode, the
signals are available on the DB-9M connector (labeled “COM?2”) on the front of the
R1100, and on the RJ45 connector (labeled “RS-485 OUT”) on the left side. This
ensures compatibility with Seal/O expansion modules, which can be daisy chained
using the RJ45 connector as a convenient pass-through port.

COM2 can also be configured for RS-232 or RS-422. Only RS-485 mode is
available through the RJ45 connector on the left side of the enclosure. All modes are
available on the DB-9 male connector on the front of the enclosure. Please refer to
the following sections for instructions on how to change the electrical interface.

RJ45 | SIGNAL | DB-9M
4 DATA + 4
5 DATA - 3
6,7,8 GND 5
1,2 V+ 9

RJ45 Pins 1, 2 = Input voltage 9-30vVDC
DB-9M Pin 9 = +5VDC or Input voltage 9-30VDC
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Accessing COM2 Jumper & Headers
Configuration of the electrical interface for COM2 is handled by properly setting a
jumper at (J2) on the single board computer. You must also position the 10-pin
ribbon cable leading to the DB-9 connector in the proper header connectors at (P5)
and (P9).

The jumper and headers are located inside the enclosure. The jumper (J2) is located
on the left side of the SBC (connectors facing you). The 10-pin header connectors
(P5) and (P9) are on the carrier board located just to the left of the SBC. Refer to
the following steps for disassembly instructions.

1) Disconnect the R1100 from power and remove any external cables.
2) Remove the terminal block from the left side of the enclosure.
3) Remove two lower screws from each side of the enclosure.

4) Lift up on the right side of the enclosure (connectors facing you) until the top
clears the lower half. Be careful not to pinch your fingers.

5) Use the instructions on the following pages to set the jumper and position the
10-pin ribbon cable in the proper header connector.

6) Reverse the steps to reassemble the R1100 system, being careful not to pinch
your fingers when the lid snaps closed.
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COM2 Jumper Configuration (J2)

RS-485
The jumper is configured at the factory for RS-485 mode (middle position). The 10-
pin ribbon cable leading to the DB-9 connector will be positioned in the header at
(P9). In RS-485 mode, signals are brought out on both the DB-9 male connector
(labeled “COM2”) on the front, and the RJ-45 connector (labeled “RS-485 OUT”)
on the left side of the enclosure.

Jumper (J2) - RS-485 mode (Default)

RS-422
For RS-422 mode, move the jumper at (E2) to the position marked ‘422°. The 10-pin
ribbon cable leading to the DB-9 connector must be positioned in the header at (P9).
In RS-422 mode, signals are only available on the DB-9 male connector (labeled
“COM2”) on the front of the enclosure.

Jumper (J2) - RS-422 Mode

RS-232
For RS-232 mode, move the jumper at (E2) to the position marked ‘232°. The 10-pin
ribbon cable leading to the DB-9 connector must be positioned in the header at (P5).
In RS-232 mode, signals are only available on the DB-9 male connector (labeled
“COM2”) on the front of the enclosure.

Jumper (J2) - RS-232 Mode
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COM2 Header Configuration (P5) & (P9)

RS-485
COM2 is configured at the factory for RS-485 mode. The 10-pin ribbon cable
leading to the DB-9 connector will be positioned in the header at (P9), as shown
below. In RS-485 mode, signals are brought out on both the DB-9 male connector
(labeled “COM2”) on the front, and the RJ-45 connector (labeled “RS-485 OUT”)
on the left side of the enclosure.

Header (P9) - RS-485 Mode (Default)

RS-422
For RS-422 mode, the 10-pin ribbon cable leading to the DB-9 connector must be
positioned in the header at (P9), as shown. The jumper at (J2) must also be properly
set. In RS-422 mode, signals are only available on the DB-9 male connector
(labeled “COM2”) on the front of the enclosure.

Use Header (P9) for RS-422 Mode

RS-232
For RS-232 mode, the 10-pin ribbon cable leading to the DB-9 connector must be
positioned in the header at (P5), as shown. The jumper at (J2) must also be properly
set. In RS-232 mode, signals are only available on the DB-9 male connector
(labeled “COM2”) on the front of the enclosure.

Use Header (P5) for RS-232 Mode
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COM2 Power On Pin 9
Relio R1100 systems can pass power to serial devices over the DB-9 male connector
(labeled “COM?2”) on pin 9. This feature is useful for Point-of-Sale and industrial
automation applications where serial devices need to be powered by the host.

Pin 9 of the DB-9 male connector can be configured to provide either +5VDC or the
9-30VDC input source. The jumper at (E1) must be properly configured to provide
the correct voltage to peripheral serial devices. Removing the jumper from (E1) or
hanging it off the center pin will disable power on pin 9. Jumper (E1) can be found
on the carrier board to the left of the SBC and behind the COM2 DB9 connector.

Note: Pins 1 & 2 of the RJ45 connector (labeled “RS-485 OUT”) are always
configured to pass 9-30VDC source and cannot be configured to pass +5VDC.

9-30VDC Input Voltage
COM2 is configured at the factory to pass the 9-30VDC input source over pin 9.
This means if a 24VDC power supply is used to power the R1100, then 24VDC will
be passed over pin 9. If 12VDC is used to power the R1100, then 12VDC will be
passed over pin 9. The default setting for the jumper (E1) is shown below.

Note: The 9-30VDC input source is fused at 1A, as noted by the fuse at (F1) located
just above the jumper at (E1).

Jumper (E1) - 9-30VDC Source on Pin 9

+5VDC Regulated Voltage
The input voltage is regulated down to +5VDC for use by the R1100 system and
internal components. By setting the jumper at (E1) as shown below, COM2 can be
configured to pass the regulated +5VDC out over pin 9 of the DB-9 male connector.

Jumper (E1) - +5VDC on Pin 9
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Video Interface (UXGA)
The R1100 provides the graphics control and video signals for driving an analog
monitor via a DB-15 connector located on the front of the enclosure. The R1100
can drive a CRT or flat panel LCD display with a maximum resolution of 1600 x
1200. The pin out for the DB-15 and the internal header connector on the SBC are
shown in the table below.

DB-15# | J5Pin# | SIGNAL DESCRIPTION

1 1 RED Red — This is the Red analog output signal to
the CRT.

6 2 GND Digital Ground

2 3 GREEN | Green — This is the Green analog output
signal to the CRT.

7 4 GND Digital Ground

3 5 BLUE Blue — This is the Blue analog output signal
to the CRT.

8 6 GND Digital Ground

13 7 HSYNC | Horizontal Sync — This signal is used for the
digital horizontal sync output to the CRT.

10 8 GND Digital Ground

14 9 VSYNC | Vertical Sync — This signal is used for the
digital vertical sync output to the CRT.

10 +5V +5 volts +/- 5% Fused (F5 is next to J5

connector on board)

Notes: The shaded area denotes power or ground.

Ethernet Interface
The Relio R1100 provides a high performance 32-bit Ethernet interface fully
compliant with IEEE 802.3U 10/100BaseT and IEEE 802.3z/ab 1000BaseT
standards. The Ethernet interface is supported by all major network operating
systems. Ethernet network connections are made via the RJ45 connector on the front
of the enclosure.

Warning: The RJ45 port on the left side of the R1100 is a COM port (labeled “RS-
485 OUT”) and is NOT an Ethernet port. Damage to Ethernet networking
equipment can result if connected to the RS-485 RJ45 connector.

Network Boot Feature
The Network Boot feature can be utilized by incorporating the Boot ROM image
files for the appropriate network operating system. The Boot ROM BIOS files are
included in the system BIOS, which is on the single board computer utility CD that
ships with the Relio R1100. (Refer to Windows XPe Development section)

Watchdog Timer
An on-board watchdog timer reduces the chance of a ‘hung state’ by monitoring
disruptions and resetting the R1100 to bring it back to a normal operating condition.
Setup and configuration involves one jumper and executing the control software.
(Refer to Windows XPe Development section)
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USB Interfaces
Relio R1100 systems are equipped with three high-speed USB 2.0 ports, which are
available on the front of the enclosure. Two ports are located on the left-front while
the 3" port is located on the right-front. The USB interfaces can be disabled in the
system BIOS, if required.

Power & Expansion Connectors

Input Power Connections
Convenient power inputs are located on the left side of the enclosure. Input 9-
30VDC using either the 1.3mm barrel plug input or the removable screw terminals.
In RS-485 mode (default), input power is passed through pins 1 & 2 of the RJ45
connector (labeled “RS-485 OUT”) on the left side of the enclosure, as shown
below, and is useful for powering Sealevel Seal/O expansion modules.

RS-485 (Modbus RTU)
The Relio R1100 system provides convenient expansion using Sealevel Seal/O
modules. Connect the Seal/O modules to the R1100 using the RS-485 pass-through
connector (labeled “RS-485 OUT”) on the left side of the enclosure. Seal/O modules
and other RS-485 devices can also be connected to the removable terminal block
located on the left side.

RS-485 Termination
RS-485 line termination and pull-up/pull-down resistors can be set using the small
dipswitches located on the left side of the enclosure. RS-485 networks should have
termination enabled at each end of the network. Pull-up and pull-down resistors
should be enabled on the last device on the network.

Left Side View
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Mounting Options

DIN Rail Mounting
Relio R1100 systems are available with a factory-
installed DIN-rail mounting clip. Alternatively
DIN-rail mounting clips can be ordered as a field
upgrade kit using item # DR104. The bracket and
clip is easily attached to the R1100 using two
included #4-40 Phillips head machine screws.

Table/Wall Mounting
The flush mount bracket kit, item # KT123, is
extremely versatile and can be used to mount
Relio R1100 systems from the top, bottom, or
back edge. R1100 systems can be mounted flat to
a tabletop, underneath a counter, or inside an
enclosure. The kit can be used to mount the R1100
flat to a wall, or along the back edge, similar to
DIN-rail mounting options.

LCD/Touch Screen Mounting
The universal mounting bracket kit, item #
KT125, is a versatile way to mount Seal/O
modules and Relio R1100 systems to walls and
under counters. It can also be used as a
“backpack” to mount power supplies or
accessories. The bracket includes holes for both
75mm and 100mm VESA mounting options. Use
the convenient VESA mounting holes to secure
the R1100 to the back of an LCD touch screen (see
our SeaPAC products for more details).

Seal/O Mounting Kit
Using the expansion and strap kit, item # KT122,
one or more Seal/O modules can be attached
together with the R1100 system. Each Seal/O
expansion module includes one expansion and
strap kit along with a 5 CATS5 interconnect cable,
four metal straps, and four #4-40 metal screws.
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Windows XPe Development

Development Introduction
The Relio R1100 is intended as a target system for embedded applications executing
from CompactFlash memory modules. Windows XP Embedded is recommended
and discussed in this section. Windows CE.Net and embedded versions of Linux
can also be used.

Sealevel highly recommends developing your OS and application image on a
desktop PC or Relio R1100 development system (item # R1100-DEV) running
Windows XP Professional. This section provides a general overview tools used in
the process of migrating XP applications over to the XP Embedded environment. A
few common hurdles are also highlighted. Check out the links at the end of this
section for some useful development resources.

For a more complete explanation of XP Embedded, Sealevel strongly recommends
purchasing the book, Windows XP Embedded Advanced by Sean D. Liming (ISBN:
0929392779, Retail: $64.95). The book is 717 pages and is good for developers new
to XP Embedded and developers already experienced with it. The book covers
development and target systems, development tools, building an image, migrating
the image to the target device, and running the image on the target device. Detailed
instructions are provided for flash memory based systems and common error
messages are explained in detail.

XP Embedded In A Nutshell
Windows XP Embedded (XPe) can be explained simply as XP Professional broken
up into approximately 11,000+ pieces or components. There are subtle differences
between the two operating systems and there are features exclusive to XPe, but the
most basic ability is to strip XP Professional down to only the components necessary
to run an application on a given hardware platform. XP Embedded is designed to
provide the familiar and widely supported x86/Win32 (hardware/OS) platform for
your application so it can be natively executed and embedded onto reliable hardware
customized for a specific function.

What you need
Windows XP Embedded Design Tools

If you wish to begin developing XP Embedded disk images, you will need to sign
the Microsoft OEM customer agreement and purchase the XP Embedded
Development Studio, which retails for about $1,000USD. The price of the
development studio does not include runtime licenses (RTL) for your finished
products/images. You will need to purchase those separately; one license for each
target Relio (production) system. You do not need an RTL for development
purposes. Run-time images created without a RTL will stop working after 60 days
and you will have to reload or reinstall the image on your target media to continue
testing and development. Run-time licenses are available from Sealevel with the
purchase of a Relio system.

XP Embedded Development Studio is available from BSQUARE:
http://www.bsquare.com

© Sealevel Systems, Inc. -16- Relio R1100 Series User Manual



Target Platform Hardware List File
The hardware list file is generated by either “ta.exe” or “tap.exe” and can be found
in the XPe “Utilities” folder on your development machine. You only need to run
one of the utilities and it must be run on the target platform. “ta.exe” should be run
from a pure DOS environment, but it will only account for the most critical
hardware components. “tap.exe” must be run from a Win32 environment, but it
produces a more accurate and complete hardware list. Sealevel strongly recommends
using “tap.exe” instead of “ta.exe”. The utilities generate the “devices.pmq”
(colloquial: the “pumpkin” file), which is an XML file containing a list of all the
hardware components on a given Relio system. The “PMQ” file is imported by
Target Designer (discussed later) to populate the core hardware requirements for
your disk image. Sealevel Systems can provide the developer with a “PMQ” file
prepared for any Relio system. Contact technical support or sales to request a
“PMQ” file.

Getting Started
Using CompactFlash

Sealevel recommends developing on a system with a hard drive and then migrating
your disk image to CompactFlash for your target system. CompactFlash memory
does have write-cycle limitations, but XP Embedded has methods to minimize the
problem — the pagefile can be turned off, the “background defragmenter” can be
disabled, and the Enhanced Write Filter (EWF) can be employed. The EWF makes
the target media effectively “stateless”, meaning any write intended for the disk
actually gets written into RAM. Customer developed applications also can be made
to minimize disk writes thereby maximizing the lifetime of CompactFlash memory.

Preliminary Testing and Development

Sealevel recommends using a Relio development system (one equipped with a hard
drive and CD-ROM) for initial application development and testing. By loading XP
Professional on a Relio development system, developers and testers can get an idea
of how their application will behave before committing the image to CompactFlash.
The developer should also run “tap.exe” after customizing the BIOS to strip out any
unnecessary hardware out of the device list, thus saving space. XPe disk images can
be tested on the development system until they are proven stable and then they can
be migrated to CompactFlash.

Preparing CompactFlash for XP Embedded
Important: Sealevel strongly recommends initially formatting and partitioning the
CompactFlash module in a pure DOS environment, regardless of the file system
(FAT32 or NTFES) intended for the target system. Failure to partition and format the
CompactFlash in DOS can lead to unexpected runtime behavior and boot failures.

Sealevel also recommends enabling the Enhanced Write Filter (EWF) to limit disk
writes to the CompactFlash module. You must leave SOMB of un-partitioned space
on the CompactFlash module to use EWF. Even if you don’t plan on enabling EWF,
it’s a good idea to leave the extra S0MB since you may decide to enable EWF later
on in the development cycle.

First, partition the CompactFlash module appropriately and mark the partition as
“Active” or “Bootable”. Make a note of the partition size, as you will need this
information later in Target Designer.
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Next, format the CompactFlash as FAT16/32, even if you intend to use NTFS. You
can easily convert it later.

If you plan on using FAT16/32, use “bootprep.exe” (XP Embedded utility) to
prepare the CompactFlash module for XP Embedded.

If you intend to use NTFS, put the CompactFlash module into a Windows 2000/XP
machine and use “convert.exe” (Win2000/XP utility) to convert the partition from
FAT to NTFS. A USB to CompactFlash adapter can simplify this task.

Target Designer
Target Designer is the primary authoring tool in Windows XP Embedded and is used
to take a hardware configuration and build it into an XPe runtime image that can be
migrated to an embedded system.

Open Target Designer on your development system and create a new project. Import
the appropriate “PMQ” file that you created for your target platform. Target
Designer will automatically import the necessary hardware support into your project.
Target Designer is where the XPe image is designed and built. All components
(third-party drivers and applications) that are currently in the database are located in
the left column. If Target Designer is missing drivers for hardware in your target
system, you will need to use Component Designer to componentize the drivers and
import them into your project. The center column contains the components that are
currently in the project image. Once the “PMQ” is imported, you must set the Boot
partition size.

Important: S00MB is a special cut-off point, due to the layout optimization in XPe.

Select the Settings object near the top of the center column. Select “Target Device
Settings” and type in the size of the partition in the “Boot partition size (MB)” field.
If your partition is just under SOOMB, set the boot partition to a number below 480.
If your partition is just over S00MB, set the boot partition to a number above 512.
The confusion between metric vs. binary interpretations of Megabyte are what cause
problems at the S0O0MB mark. Failure to properly set the boot partition size will
result in the XPe runtime image crashing on boot. Type in the actual size for all
other boot partitions.

The remainder of what capabilities the target system needs to have is now up to the
developer to include in the XPe disk image. Use Component Designer to add
additional drivers and applications to the database and import them into the project
using Target Designer.

In the “Target Device Settings” screen is the “Run-Time Image Licensing” field,
which is where you enter the runtime license key once you have completed
development and are preparing for a full production run. You will have to execute
the build process again after entering the key.

Once development of the XPe image is complete, run a dependency-check and build
the image. By default, the image is placed in the “c:\windows embedded images”
folder. The XPe disk image can then be copied as a whole over to CompactFlash and
booted. Hidden files in the root of the build directory need to be included too.
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Component Designer
Component Designer is used to create new components — additional drivers or a
customer application can be componentized and included in an XPe image.
Component Designer is relatively analogous to InstallShield Installer, Wise Installer,
or Microsoft Installer. The developer defines what files are required, their
destination, their dependencies, as well as any registry entries necessary.

Note: Component Designer must be used to componentize the chipset drivers and
Ethernet drivers mentioned in the latter part of this section.

Component Database Manager
Component Database Manager is used to manage the component database, import
new component files, and for advanced searching of the component database. It is
used to import new components and search for specific files. When creating a new
component, it is useful for attaching dependencies.

Suggested Items
Items Common to All Implementations
e DOS boot floppy with “fdisk” and “format”
o The XPe utility “bootprep” for using FAT file system instead of NTFS.
e A development system for installing the target CompactFlash module in to
prepare it for XP Embedded.
o A floppy DOS boot disk or DOS partition on the development system for
initial partitioning and formatting.
Important: Using a USB drive with a bootable DOS partition on the target
system will not work. The USB drive will be considered DISK1 by DOS
and “fdisk” will not allow you to mark any other disk as bootable.
CompactFlash Implementation
o IDE to CompactFlash Adapter — strongly recommended for setting DOS
partitions and formatting on the development system
o USB to CompactFlash Adapter — can be used for converting FAT to NTFS
Hard Drive Implementation
e USB or IEEE1392 to IDE Caddy — useful for system development and for
updating disk images

Useful Links
http://groups.google.com/group/microsoft.public.windowsxp.embedded

http://msdn.microsoft.com/embedded/windowsxpembedded

http://www.seanliming.com
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Chipset Software Installation Utility
Before You Begin

To facilitate the installation of the enhanced display device drivers and utility
software, you should read the instructions in this chapter carefully before you
attempt installation. The device drivers for the board are located on the software
installation CD. The auto-run function of the driver CD will guide and link you to
the utilities and device drivers under a Windows system. Updates are provided via
Service Packs from Microsoft.

Note: The files on the software installation CD are compressed. Do not attempt to
install the drivers by copying the files manually. You must use the supplied SETUP
program to install the drivers.

Before you begin, it is important to note that most display drivers need to have the
relevant software application already installed in the system prior to installing the
enhanced display drivers. In addition, many of the installation procedures assume
that you are familiar with both the relevant software applications and operating
system commands. Review the relevant operating system commands and the
pertinent sections of your application software’s user manual before performing the
installation.

CSl Introduction
The Intel® Chipset Software Installation (CSI) utility installs to the target system the
Windows INF files that outline to the operating system how the chipset components
will be configured. This is needed for the proper functioning of the following
features:

e Core PCI and ISA PnP services

o USB 1.1 support (USB 2.0 driver needs to be installed separately)

o Identification of Intel® chipset components in the Device Manager

o Integrates superior video features. These include filtered sealing of 720-pixel
DVD content, and MPEG-2 motion compensation for software DVD

Note: This utility is used for Windows XP development and has to be installed

before all other drivers.

Installing the CSI Utility

1) Insert the driver CD into your system’s CD-ROM drive. In a few seconds, the
CD main menu will appear. If not, navigate to the root of the CD and open
“index.htm” in a web browser.

2) Select “PCM-9387” on the first screen and “Chipset” on the next.
3) A listing of files will appear. Double click the “INFINST_ENU” icon.

4) Click “Next” when you see the Chipset Software Installation Utility welcome
screen.

5) Click “Yes” to affirm the License Agreement.
6) Click “Next” at the Readme Information screen.

7) Click “Finish” to complete the installation and restart Windows.
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Ethernet Interface Installation

Introduction
The Relio R1100 uses the Advantech PCM-9387 SBC. The board is equipped with a
high performance 32-bit Ethernet chipset which is fully compliant with IEEE 802.3
100 Mbps CSMA/CD standards. It is supported by major network operating
systems. It is also both 1000Base-T and 100Base-T compatible. The network boot
feature can be utilized by incorporating the boot ROM image files for the
appropriate network operating system. The boot ROM BIOS files are combined with
system BIOS, which can be enabled/disabled in the BIOS setup.

Installation Instructions
1) Open the Control Panel by selecting “Start”, “Settings”, “Control Panel”.

2) Double click the “Add/Remove Hardware” icon.

3) The Add/Remove Hardware Wizard starts, click “Next”.

4) Click the “Add/Troubleshoot” radio button and click “Next”.

5) On the “Choose Hardware Device” screen, select “Ethernet Controller”.

6) The “Install Hardware Device Drivers” window appears. Click the radio button
next to, “Display a list of known drivers...” and click “Next”.

7) On the “Hardware Type” screen, select “Network Adapters” and click “Next”.

8) Click the “Have Disk” button and insert the Advantech Embedded PCs CD into
your CD drive.

9) Browse to the “N\LAN\82559ER\WI9x& W2k folder, select the
“NET559ER.INF” file, and click “Next”.

10) On the “Select Network Adapter” screen, choose the “Intel(R) GD82559ER PCI
Adapter” item and click “Next”.

11) The “Start Device Driver Installation” window appears, click “Next”.
12) After the driver completes installation, click “Finish” and reboot the system.

Note: The latest driver is available on the Intel website:
http://developer.intel.com/design/network/82559¢er.htm
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GPIO Registers

CRFO0 (GP10-GP17 I/O selection register. Default OxFF)
When set to a '1', respective GPIO port is programmed as an input port.
When set to a '0', respective GPI1O port is programmed as an output port.

CRF1 (GP10-GP17 data register. Default 0x00)

If a port is programmed to be an output port, then its respective bit can be
read/written.

If a port is programmed to be an input port, then its respective bit can only be read.

CRF2 (GP10-GP17 inversion register. Default 0x00)
When set to a '1', the incoming/outgoing port value is inverted.
When set to a '0', the incoming/outgoing port value is the same as in data register.

Extended Function Index Registers (EFIRs)
The EFIRs are write-only registers with port address 2Eh or 4Eh on PC/AT systems.

Extended Function Data Registers (EFDRs)
The EFDRs are read/write registers with port address 2Fh or 4Fh on PC/AT systems.
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GPIO Example Program

Enter the extended function mode,
Interruptible double-write

MOV DX, 2EH
MOV AL,87H
OUT DX,AL
OUT DX,AL

Configure logical device 7(GP10~GP17),
; Configuration register CRFO,CRF1,CRF2

MOV DX, 2EH

MOV AL,O07H ; Point to Logical Device Number Reg.
OUT DX,AL

MOV DX, 2FH

MOV AL,O07H ; Select logical device 7

OUT DX,AL

MOV DX, 2EH

MOV AL,FO

OUT DX,AL

MOV DX, 2FH

MOV AL,O0H ; Ol:Input O0O:output for GP10~GP17
OUT DX,AL

MOV DX, 2EH

MOV AL,F2H

OUT DX,AL

MOV DX, 2FH

MOV AL,O0H ; Set GPIO is normal not inverter
OUT DX,AL

MOV DX, 2EH

MOV AL,F1H

OUT DX,AL

MOV DX, 2FH

MOV AL,??H ; Put the output value into AL
OUT DX,AL

MOV DX, 2EH
MOV AL .AAH
OUT DX.AL
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Watchdog Timer

Sample Program

Enter the extended function mode,
Interruptible double-write

MOV DX, 2EH
MOV AL,87H
OUT DX,AL
OUT DX,AL

Configurate logical device 8,
Configuration register CRF6

MOV AL,O07H ; Point to Logical Device Number Reg.
MOV AL,08H ; Select logical device 8
MOV AL,30H ; Set watch dog activate or inactivate

MOV AL,O01H ; Ol:activate 0O0:inactivate

MOV AL,F5H ; Setting counter unit is second

MOV AL,O5H ; Set 5 seconds

MOV DX, 2EH
MOV AL .AAH
OUT DX.AL
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CompactFlash Installation

The Relio R1100 is intended as a target system for embedded applications executing
from CompactFlash memory modules, resulting in true solid-state operation. Make
sure you have reviewed the previous section on developing for XP Embedded. Once
you have copied your image to CompactFlash, you are ready to follow the
installation instructions below.

Accessing CompactFlash
1) Disconnect the R1100 from power, remove any external cables, and remove the
terminal block from the left side of the enclosure.

2) Remove the two lower screws from each side of the R1100 enclosure.

3) Lift up on the right side of the enclosure (connectors facing you) until the top
clears the lower half. Be careful not to pinch your fingers.

4) Remove the four cables from the SBC (shown in picture below). All cables are
keyed and can only be plugged in one way.

a. A —Power Cable
b. B - USB Cable (Connects to left-front USB 2.0 ports)

c. C-LED Cable (Connects to carrier board and displays power and hard
drive status on front of enclosure)

d. D - COM2 Cable (Connects to carrier board)
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5) Once the cables are out of the way, remove the four screws located at the
corners of the SBC, as pictured below.

6) Lift the back of the SBC and gently remove by sliding towards the back of the
enclosure, making sure the connectors clear the front of the enclosure. Flip the
SBC over. The CompactFlash socket (A) and 200-pin SODIMM memory socket
(B) are located on the bottom of the SBC.

7) Reverse the steps to reassemble the R1100 system.
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Appendix A - Award BIOS

Introduction
Award’s BIOS ROM has a built-in setup program that allows users to modify the
basic system configuration. This type of information is stored in battery-backed
memory (CMOS RAM) so that it retains the setup information when the power is
turned off.

Important: The Award BIOS and SBC (Advantech PCM-9387) offer features that
may not be available in the Relio R1100.

CMOS RAM Auto-Backup and Restore
The CMOS RAM is powered by an onboard button cell battery. When you finish
BIOS setup, the data in CMOS RAM will be automatically backed up to Flash
ROM. If operation in a harsh industrial environment causes a soft error, the BIOS
will recheck the data in CMOS RAM and automatically restore the original data in
Flash ROM to CMOS RAM for booting.

If you intend to change the CMOS setting without restoring the previous backup,
you have to click on "DEL" within two seconds of the "CMOS checksum error..."
display screen message appearing. Then enter the "Setup" screen to modify the data.
If the "CMOS checksum error..." message appears again and again, please check to
see if you need to replace the battery in your system.

Entering Setup
Apply power to the Relio system and press the <DEL> key to enter the BIOS setup.
You must press the <DEL> key within the first few seconds of applying power to
the system. If the initial BIOS screen does not appear, disconnect power and wait a
few seconds. Apply power and try again.

"% M5-D0S Prompt - BIDSVIEW (O] =] I

» PC Health Status
age Control

Load ! ed Defaults

t Setup

PnP/PCI Configurations Exit Without Saving

& Exit Setup

Time, Date,
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Standard CMOS Setup
Choose the “Standard CMOS Features” option from the “Initial Setup Screen”
menu, and the screen below will be displayed. This menu allows users to configure
system components such as date, time, hard disk drive, display, and memory.

5-DOS Prompt - BIOSYIEW

tup Utility

Advanced BIOS Features
The “Advanced BIOS Features” screen appears when choosing the “Advanced
BIOS Features” item from the “Initial Setup Screen”” menu. It allows you to
configure the system according to your particular requirements. Below are some
major items that are provided in the Advanced BIOS Features screen. A quick
booting function is provided for your convenience. Simply enable the Quick Booting
item to save yourself valuable time.

5-D05 Prompt - BIOSYIEW
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2 111 =

IDE Pri :
IDE Secanc [ Mo
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Wideo

Halt On
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Virus Warning
If enabled, a warning message and alarm beep activates if someone attempts to write
to the boot sector. The commands are “Enabled” or “Disabled”.

L1 & L2 Cache
Enabling this feature speeds up memory access.
The commands are “Enabled” or “Disabled.”

Quick Power On Self Test
This option speeds up the Power-On Self Test (POST) conducted as soon as the
computer is turned on. When enabled, BIOS shortens or skips some of the items
during the test. When disabled, the computer conducts normal POST procedures.

First/Second/Third/Other Boot Device
The BIOS tries to load the OS with the devices in the sequence selected.
Choices are: Floppy, LS/ZIP, HDD, SCSI, CDROM, LAN, Disabled.

Swap Floppy Drive
Logical name assignments of floppy drives can be swapped if there is more than one
floppy drive. The commands are “Enabled” or “Disabled”.

Boot UP Floppy Seek
Selection of the command “Disabled” will speed the boot up.
Selection of “Enabled” searches disk drives during boot up.

Boot Up NumLock Status
This feature selects the “power on” state for NumLock.
The commands are “Enabled” or “Disabled.”

Gate A20 Option
Normal: A pin in keyboard controller controls GateA20
Fast (Default): Chipset controls GateA20.

Typematic Rate Setting
The typematic rate is the rate key strokes repeat as determined by the keyboard
controller. The commands are “Enabled” or “Disabled.” Enabling allows the
typematic rate and delay to be selected.

Typematic Rate (Chars/Sec)
BIOS accepts the following input values (characters/second) for typematic rate:
6, 8, 10, 12, 15, 20, 24, 30.

Typematic Delay (msec)
Typematic delay is the time interval between the appearance of two consecutive
characters, when holding down a key. The input values for this category are:
250, 500, 750, 1000 (msec).
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Security Option
This setting determines whether the system will boot up if the password is denied.
Access to Setup is always limited.

System — The system will not boot, and access to Setup will be denied if the correct
password is not entered at the prompt.

Setup — The system will boot, but access to Setup will be denied if the correct
password is not entered at the prompt.

Note: To disable security, select “PASSWORD SETTING” in the main menu. At
this point, you will be asked to enter a password. Simply press <Enter> to disable
security. When security is disabled, the system will boot, and you can enter Setup
freely.

APIC Mode
This setting allows selecting an OS with greater than 64MB of RAM.
Commands are “Non-OS2” or “OS2.”

MPS Version Control For OS
This reports if an FDD is available for Windows 95.
The commands are “Yes” or “No.”

Integrated Peripherals

IDE Master/Slave PIO/UDMA Mode
IDE Primary (Secondary) Master/Slave PIO/UDMA Mode (Auto) Each channel
(Primary and Secondary) has both a master and a slave, making four IDE devices
possible. Because each IDE device may have a different Mode timing (0, 1, 2, 3, 4),
it is necessary for these to be independent. The default setting “Auto” will allow
auto detection to ensure optimal performance.

On-Chip Secondary PCI IDE
If you enable IDE HDD Block Mode, the enhanced IDE driver will be enabled.
Leave IDE HDD Block Mode on the default setting.

USB Controller
Select Enabled if your system contains a Universal Serial Bus (USB) controller and
you have USB peripherals. The choices: Enabled, Disabled.

USB Keyboard/Mouse Support
Select Enabled if user plans to use an USB keyboard.
The choice: Enabled, Disable.

AC97 Audio
Select Disabled if you do not want to use AC-97 audio.
Option is Auto, Disable.

Init Display First
This item allows you to choose which one to activate first, PCI Slot or onchip VGA.
The choices: PCI Slot, Onboard.
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Onboard LAN Control

Select Disabled if user does not want to use onboard LAN controller].
Option is Enable and Disable.

IDE HDD Block Mode
You can enable the Primary IDE channel and/or the Secondary IDE channel. Any
channel not enabled is disabled. This field is for systems with only SCSI drives.

Onboard FDC Controller
When enabled, this field allows you to connect your floppy disk drives to the
onboard floppy disk drive connector instead of a separate controller card. If you

want to use a different controller card to connect the floppy disk drives, set this field
to Disabled.

Onboard Serial Port
For settings reference Appendix B for the serial resource allocation.
Select Disabled to turn off the onboard serial connectors.

UART Mode Select
This item allows you to select UART mode. The choices: IrDA, ASKIR, Normal.

RxD, TxD Active
This item allows you to determine the active of RxD, TxD.
The Choices: “Hi, Hi,” “Lo, Lo,” “Lo, Hi,” “Hi, Lo.”

IR Transmission Delay
This item allows you to enable/disable IR transmission delay.
The choices: Enabled, Disabled.

UR2 Duplex Mode
This item allows you to select the IR half/full duplex function.
The choices: Half, Full.

Onboard Parallel Port
This field sets the address of the onboard parallel port connector.
You can select 3BCH/IRQ7, 378H/IRQ7, 278H/IRQS or Disabled.
If you install an I/O card with a parallel port, make sure there is no conflict in the
address assignments. The CPU card can support up to three parallel ports, as long as
there are no conflicts for each port.

Parallel Port Mode
This field allows you to set the operation mode of the parallel port. The setting
“Normal” allows normal speed operation, but in one direction only. “EPP” allows
bidirectional parallel port operation at maximum speed. “ECP” allows the parallel
port to operate in bi-directional mode and at a speed faster than the maximum data
transfer rate. “ECP + EPP” allows normal speed operation in a two-way mode.

EPP Mode Select
This field allows you to select EPP port type 1.7 or 1.9.
The choices: EPP1.7, 1.9.

ECP Mode Use DMA
This selection is available only if you select “ECP” or “ECP + EPP” in the Parallel
Port Mode field. In ECP Mode Use DMA, you can select DMA channel 1, DMA
channel 3, or Disable. Leave this field on the default setting.
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Power Management Setup
The power management setup controls the SBC’s “green” features to save power.

Power Supply Type
Choose AT or ATX power supply.

ACPI function
The choice: Enabled, Disabled.

Power Management
This category allows you to select the type (or degree) of power saving and is
directly related to the following modes:
1. HDD Power Down
2. Suspend Mode

There are four selections for Power Management, three of which have fixed mode settings:

Min. Power | Minimum Power Management
Saving Suspend Mode =1 hr.
HDD Power Down = 15 min.

Max. Power | Maximum Power Management
Saving Suspend Mode = 1 min.
HDD Power Down = 1 min.

User Allows you to set each mode individually. When not Disabled, each of the
Defined ranges are from 1 min. to 1 hr. except for HDD Power Down which ranges
(Default) from 1 min. to 15 min. and Disabled.

Video Off In Suspend

When system is in suspend, video will turn off.

Modem Use IRQ
This determines the IRQ in which the MODEM can use.
The choices: 3,4, 5,7,9, 10, 11, NA.

HDD Power Down
You can choose to turn the HDD off after one of the time intervals listed, or when
the system is in “suspend” mode. If the HDD is in a power saving mode, any access
to it will wake it up.

Soft-Off by PWR-BTTN
If you choose “Instant-Off”, then pushing the ATX soft power switch button once
will switch the system to “system off” power mode. You can choose “Delay 4 sec.”
If you do, then pushing the button for more than 4 seconds will turn off the system,
whereas pushing the button momentarily (for less than 4 seconds) will switch the
system to “suspend” mode.

CPU THRM-Throttling
This field allows you to select the CPU THRM-Throttling rate.
The choices: 12.5%, 25.0%, 37.5%, 50.0%, 62.5%, 75.0%, 87.5%.

PowerOn By LAN
This item allows you to wake up the system via LAN from the remote host.
The choices: Enabled, Disabled.
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PowerOn By Modem
When Enabled, an input signal on the serial Ring Indicator (RI) line (in other words,
an incoming call on the modem) awakens the system from a soft off state.
The choices: Enabled, Disabled.

PowerOn By Alarm
When Enabled, your can set the date and time at which the RTC (real- time clock)
alarm awakens the system from Suspend mode.
The choices: Enabled, Disabled.

Primary IDE O (1) and Secondary IDE 0 (1)
When Enabled, the system will resume from suspend mode if Primary IDE O (1) or
Secondary IDE O (1) is active.
The choice: Enabled, Disabled.

FDD, COM, LPT PORT
When Enabled, the system will resume from suspend mode if FDD, COM port, or
LPT port is active.
The choice: Enabled, Disabled.

PCI PIRQ [A-D]#
When Enabled, the system will resume from suspend mode if interrupt occurs.
The choice: Enabled, Disabled.

PnP/PCIl Configurations

PnP OS Installed

Select “Yes” if you are using a plug and play capable operating system.
Select “No” if you need the BIOS to configure non-boot device.

Reset Configuration Data
Default is Disabled. Select Enable to reset Extended System Configuration Data
(ESCD) if you have installed a new add-on and system configuration has caused
such a conflict that OS cannot boot.

Resources controlled by:
The commands here are “Auto” or “Manual.” Choosing “manual” requires you to
choose resources from each following sub-menu. “Auto” automatically configures
all of the boot and Plug and Play devices but you must be using Windows 95 or
above.

PCI/VGA Palette Snoop
This is left at “Disabled”.
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Password Setting
To enable the password setting feature, you must first select either “Setup” or
“System” from the “Advanced BIOS Features” menu. To change the password:

1) Choose the “Set Password” option from the “Initial Setup Screen” menu and
press <ENTER>.

The screen will display the following message:
“Please Enter Your Password”

Press <ENTER>.

2) If the CMOS is good or if this option has been used to change the default
password, the user is asked for the password stored in the CMOS.

The screen will display the following message:
“Please Confirm Your Password”

Enter the current password and press <ENTER>.

3) After pressing <ENTER> (ROM password or the current user-defined
password), you can change the password stored in the CMOS.

The password must be eight (8) characters or less.

Saving & Exiting Setup

Save & Exit Setup
If you select this and press <Enter>, the values entered in the setup utilities will be
recorded in the CMOS memory of the chipset. The microprocessor will check this
every time you turn your system on and compare this to what it finds as it checks the
system. This record is required for the system to operate.

Exit Without Saving
Selecting this option and pressing <ENTER> lets you exit the setup program without
recording any new values or changing old ones.
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Appendix B - Port Assignments

System 1/0O Ports (Address Range)

HEX DEVICE
000-01F DMA Controller
020-021 Interrupt Controller 1 (Master)
040-05F 8254 Timer
060-06F 8042 Keyboard Controller
070-07F Real-Time Clock, Non-Maskable Interrupt (NMI)
080-09F DMA Page Register
0A0-0BF Interrupt Controller 2
0C0-0DF DMA Controller

0F0 Clear Math Co-Processor

OF1 Reset Math Co-Processor
OF8-0FF Math Co-Processor
1FO0-1F8 Fixed Disk
200-207 Reserved (Game 1/0)
278-27F Reserved (Parallel Port 2, LTP3)
2E8-2EF Reserved (Serial Port 4)
2F8-2FF Serial Port 2
300-31F Prototype Card
360-36F Reserved
378-37F Parallel Printer Port 1 (LPT2)
380-38F SDLC, Bisynchronous 2
3A0-3AF Bisynchronous 1
3B0-3BF Monochrome Display and Printer Adapter (LPT1)
3C0-3CF Reserved
3D0-3DF Color/Graphics Monitor Adapter
3E8-3EF Reserved (Serial Port 3)
3F0-3F7 Diskette Controller
3F8-3FF Serial Port 1

* PNP audio 1/0 map range from 220 ~ 250H (16 bytes)
* MPU-401 select from 300 ~ 330H (2 bytes)

1** MB Memory Map (Address Range)

HEX

DEVICE

F0000h — FFFFFh

System ROM

*CCO000h — EFFFFh

Unused (reserved for Ethernet ROM)

C0000h - CBFFFh

Expansion ROM

B8000h — BFFFFh CGA/EGA/VGA Text
(for VGA BIOS)
B000Oh — B7FFFh Unused

A0000h — AFFFFh

EGA/VGA Graphics

00000h — 9FFFFh

Base Memory

* |f Ethernet boot ROM is disabled (Ethernet ROM occupies about 16K)
* E0000 — EFFFF is reserved for BIOS POST
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DMA Channel Assignments

CHANNEL FUNCTION
0 Available
1 Available (Audio)
2 Floppy Disk (8-bit Transfer)
3 Available (Parallel Port)
4 Cascade for DMA Controller 1
5 Available
6 Available
7 Available
* Audio DMA select 1, 3, or 5
** Parallel port DMA select 1 (LPT2) or 3 (LPT1)
Interrupt Assignments
INTERRUPT# INTERRUPT SOURCE
IRQO Interval Timer
IRQ 1 Keyboard
IRQ 2 Interrupt Controller 2 (Cascade) IRQ 3 COM2
IRQ 4 COM1
IRQ5 Reserved (COM4) IRQ 6 FDD
IRQ 7 LPT1
IRQ 8 RTC
IRQ9 Reserved (Audio) IRQ 10 Reserved (COM3)
IRQ 11 Reserved for Watchdog Timer
IRQ 12 PS/2 Mouse
IRQ 13 INT from Co-Processor
IRQ 14 Primary IDE
IRQ 15 Secondary IDE for CFC

* Ethernet interface IRQ select: 9, 11, 15
* PNP audio IRQ select: 9, 11, 15
* PNP USB IRQ select: 9, 11, 15
* PNP ACPI IRQ select: 9, 11, 15
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Appendix C - How To Get Assistance

Please refer to Troubleshooting Guide prior to calling Technical Support.

m Begin by reading through the Trouble Shooting Guide in Appendix A. If
assistance is still needed please see below.

m  When calling for technical assistance, please have your user manual and current
adapter settings. If possible, please have the adapter installed in a computer ready
to run diagnostics.

m Sealevel Systems maintains a web page on the Internet. Our home page address
is http://www.sealevel.com. The latest software updates, and newest manuals are
available via our web site.

m Technical support is available Monday to Friday from 8:00 a.m. to 5:00 p.m.
eastern time. Technical support can be reached at (864) 843-4343.

Return Authorization Must Be Obtained From Sealevel Systems Before Returned
Merchandise Will Be Accepted. Authorization Can Be Obtained By Calling Sealevel
Systems And Requesting A Return Merchandise Authorization (RMA) Number.

Sealevel Systems, Incorporated

PO Box 830

2779 Greenville Highway

Liberty, SC 24857 USA

(864) 843-4343  FAX: (864) 843-3067
www.sealevel.com

email: support@sealevel.com

Technical Support is available Monday - Friday from 8 a.m. to 5 p.m. Eastern time
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Appendix D - Serial Interfaces

RS-232
Quite possibly the most widely used communication standard is RS-232. This implementation has
been defined and revised several times and is often referred to as RS-232 or EIA/TIA-232. It is
defined by the EIA as the Interface between Data Terminal Equipment and Data Circuit-
Terminating Equipment Employing Serial Binary Data Interchange. The mechanical
implementation of RS-232 is on a 25 pin D sub connector. RS-232 is capable of operating at data
rates up to 20 Kbps at distances less than 50 ft. The absolute maximum data rate may vary due to
line conditions and cable lengths. RS-232 often operates at 38.4 Kbps over very short distances.
The voltage levels defined by RS-232 range from -12 to +12 volts. RS-232 is a single ended or
unbalanced interface, meaning that a single electrical signal is compared to a common signal
(ground) to determine binary logic states. A voltage of +12 volts (usually +3 to +10 volts)
represents a binary 0 (space) and -12 volts (-3 to -10 volts) denotes a binary 1 (mark). The RS-232
and the EIA/TIA-574 specification defines two type of interface circuits, Data Terminal Equipment
(DTE) and Data Circuit-Terminating Equipment (DCE). The Sealevel Systems adapter isa DTE
interface.

RS-422
The RS-422 specification defines the electrical characteristics of balanced voltage digital interface
circuits. RS-422 is a differential interface that defines voltage levels and driver/receiver electrical
specifications. On a differential interface, logic levels are defined by the difference in voltage
between a pair of outputs or inputs. In contrast, a single ended interface, for example RS-232,
defines the logic levels as the difference in voltage between a single signal and a common ground
connection. Differential interfaces are typically more immune to noise or voltage spikes that may
occur on the communication lines. Differential interfaces also have greater drive capabilities that
allow for longer cable lengths. RS-422 is rated up to 10 Megabits per second and can have cabling
4000 feet long. RS-422 also defines driver and receiver electrical characteristics that will allow 1
driver and up to 32 receivers on the line at once. RS-422 signal levels range from 0 to +5 volts.
RS-422 does not define a physical connector.

RS-485
RS-485 is backwardly compatible with RS-422; however, it is optimized for party line or
multi-drop applications. The output of the RS-422/485 driver is capable of being Active (enabled)
or Tri-State (disabled). This capability allows multiple ports to be connected in a multi-drop bus
and selectively polled. RS-485 allows cable lengths up to 4000 feet and data rates up to 10
Megabits per second. The signal levels for RS-485 are the same as those defined by RS-422.
RS-485 has electrical characteristics that allow for 32 drivers and 32 receivers to be connected to
one line. This interface is ideal for multi-drop or network environments. RS-485 tri-state driver (not
dual-state) will allow the electrical presence of the driver to be removed from the line. Only one
driver may be active at a time and the other driver(s) must be tri-stated. RS-485 can be cabled in
two ways, two wire and four wire mode. Two wire mode does not allow for full duplex
communication, and requires that data be transferred in only one direction at a time. For half-duplex
operation, the two transmit pins should be connected to the two receive pins (Tx+ to Rx+ and Tx-
to Rx-). Four wire mode allows full duplex data transfers. RS-485 does not define a connector
pin-out or a set of modem control signals. RS-485 does not define a physical connector.
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Appendix E - Compliance Notices

Federal Communications Commission Statement

Trademarks

FCC - This equipment has been tested and found to comply with the limits for 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 such case the user will be required to correct the interference at the
users expense.

Warning

This is a Class A Product. In a domestic environment, this product may cause
radio interference in which case the user may be required to take adequate
measures to prevent or correct the interference.

Always use cabling provided with this product if possible. If no cable is provided or
if an alternate cable is required, use high quality shielded cabling to maintain
compliance with FCC/EMC directives.

Sealevel Systems, Incorporated acknowledges that all trademarks referenced in this
manual are the service mark, trademark, or registered trademark of the respective
company.

Relio is a registered trademark of Sealevel Systems, Incorporated.

All other copyrights and trademarks are the property of their respective holders.
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