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Dear Customer,

Thank you for purchasing an I-Bus Corporation product. We
hope that this product exceeds your expectations. It is our
desire to provide you with accurate, up-to-date information
about the product(s) you have purchased. We welcome
your comments and suggestions about our manuals.

You may email those comments and suggestions to
support@ibus.com. Please be sure to include your name,
the name of your company, the product you purchased, and
the manual number/revision (i.e. 00-00000-00 Rev. *). This
number is located on the title page.

At I-Bus Corp., we value our customers and partners, and
you can continue to count on I-Bus to be customer

focused and to provide you a large range of solutions -- from
cost-effective to fully customized industrial computer
solutions.

Again, thank you for your committment to 1-Bus Corporation.
We appreciate your business and look forward to continuing
to work with you and helping you reach your goals.

T
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Chapter 1 - Introduction

Product Description

The IBC2601 is a 6U CompactPCI" single board computer de-

signed to support a wide range of processing options. Processor options
range from a single Intel” Celeron” to a dual Pentium III”. The
IBC2601/GW2601 supports up to 768Mbytes of Synchronous DRAM and
up to 128Mbytes of CompactFlash. Additional features include dual
10/100 Base—TX Ethernet channels, PMC expansion, and built—in AGP
SVGA video. The IBC2601 also supports a full set of standard

PC peripherals: IDE, floppy, USB, serial, parallel, mouse, and keyboard.
Additional industrial features include serial port console redirection, bat-
tery—backed real time clock, CPU temperature monitors, and a watchdog
timer.

The IBC2601 front panel connectors include dual Ethernet,

USB, VGA, AT keyboard, and either PS/2 mouse or an RS-232 serial
port. The IBC2601/GW2601 also directs several of the same interfaces
to the backplane connectors for rear panel mounting. These interfaces
include dual Ethernet, USB, AT keyboard, PS/2 mouse, dual serial, par-
allel, IDE and floppy. The IBC2601 also supports a mezzanine

board for convenient mounting of IDE, floppy, and CD-ROM devices.

Standard Features

e 6U (160mm x 233.5mm) x 8HP (1.6in) CompactPCI" form factor
* Supports Single or Dual Pentium" 1l Processors up to 850MHz
* Supports Single Celeron” processors up to 533MHz

« 256Kbytes Integrated L2 Cache on Pentium" IIl Processors

* 128Kbytes Integrated L2 Cache on Celeron™ Processors

* Up to 768Mbtyes of SDRAM

e Up to 128Mbytes of CompactFlash

¢ Dual 10/100 Base-TX Ethernet Channels - Rear I/O supported
* AGP SVGA Video Support up to 1600x1200x64K

e Flat Panel Support for TFT/STN Panels

* PCl Mezzanine Card (PMC) Expansion

* 512 Kbytes of Flash for System BIOS
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* Battery-Backed CMOS and Real Time Clock

¢ Watchdog Timer

* Supply Voltage, Temperature and Fan Speed Sensors

e CompactPClI Interface Compliant with PICMG 2.0 R3.0

¢ Standard PC Peripherals:

Ultra IDE controller
Floppy drive controller
USB Port

Two Serial Ports

One Parallel Port
PS2 Mouse Port

AT Keyboard Port

* General Purpose User Programmable LED

¢ Front Panel Push Buttons for Reset and General Purpose Use

e Rear Panel Support for PC Peripherals and Ethernet Channels

* Microsoft Windows™ Compatible

1-2
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System DRAM

The IBC2601 includes three 168-pin DIMM sockets. Each of

these sockets support 3.3V PC100 synchronous DRAM modules current-
ly available in densities up to 256 Mbytes. Fully populated, this adds up
to 768 Mbytes of system DRAM.

BIOS Flash

The system BIOS is contained in a single 512 Kbyte Flash loaded into a
32-pin PLCC socket. The Flash write strobe includes a series zero-ohm
resistor that can be removed to permanently disable the write operation.

IDE and CompactFlash

The IBC2601 supports a primary and secondary IDE channel.

These channels are connected to a mezzanine board connector and a
CompactFlash socket through a programmable bus switch. The switch
enables software assignment of either IDE device to the primary or sec-
ondary channels. This selection is made through the BIOS setup screen.
The default CMOS setting configures the CompactFlash drive as a pri-
mary.

The mezzanine connector is a vertical mount 50-pin 2mm header de-
signed to support a mezzanine board such as the GW1603 that includes
mounting provisions for an IDE CD-ROM drive or optional 2.5” hard disk.

The CompactFlash socket is an industry standard that supports Flash
cards currently available with capacities up to 128 Mbytes. These Flash
cards appear to the application programmer as an IDE drive.
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COMPACT FLASH
SOCKET
IDE CONTROLLER PROGRAMABLE
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Figure 1-2: IBC2601 IDE Programmable Bus

) Switch
PMC Expansion

The PCI Mezzanine Card (PMC) defines the connector pin assignments
and mechanical dimensions for a mezzanine board based on a PCl inter-
face. The PMC architecture is compliant with IEEE" 1386 for a 32-bit
implementation. The electrical interface includes two Molex 71439-2164
(or equivalent) connectors.

AGP Video

The IBC2601 includes an Intel 69030 Advanced Graphics Port

(AGP) SVGA controller with 4Mbytes of video memory. The video con-
troller supports dual independent display output pipelines to drive two
different displays with either the same image or different images. The
video controller supports display resolutions up to 1600X1200X64K color
in single display mode and display resolutions up to 1280X1024X256
color in dual display mode.

In addition to standard VGA monitors, the video controller supports a
wide range of flat panels. This includes TFT, DSTN, SSTN, EL, and Plas-
ma.
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Both SVGA and flat panel connectors are available at the front panel (op-
tional flat panel connector required). The front panel SVGA connector is
an industry standard DB15. The DB15 connector is compatible with stan-
dard desktop SVGA monitors. The front panel, flat panel connector is a
50-pin SCSI connector (AMP 786096-5 or equivalent). See the connector
specification section in Chapter 2 for the flat panel connector pinout.

Ethernet

The Front Panel Ethernet is based on an Intel 82559ER 10/100 Base-TX
Ethernet controller. The Intel 82559ER is a 32-bit PCI device that in-
cludes both the Media Access Controller (MAC) and the Physical Layer
Controller (PHY). The MAC supports 10 Mbps and 100 Mbps operation
compliant with the IEEE 802.3 standard. The PHY supports 10 Base-T
and 100 Base-TX compliant with the IEEE 802.3 standard.

The front panel Ethernet connectors are an industry standard 8-pin RJ45.
The connectors are available through the front plate. Two status LED’s
are provided for each Ethernet channel on the frontplate to indicate
speed and activity/link status.

CompactPCl Interface

The IBC2601 is electrically and mechanically compatible with

the PICMG 2.0 R3.0 CompactPCI Specification. The 6U form factor
(233mm X 160mm) is based upon the Eurocard industry standard. The
IBC2601/GW2601 is designed to work in a CompactPCl system having
one system slot and up to seven peripheral slots. The IBC2601

should only be inserted into a system slot. The IBC2601gener-

ates individual low-skew buffered clocks and request/grant pairs for each
of the peripheral slots. The IBC2601 supports either backplane

VI/O voltages of 3.3V or 5V.

Super 1/O

The SMC FDC37B788 Super I/O includes a real time clock, keyboard/
mouse controller, floppy disk interface, printer port and two serial control-
lers. A coin cell battery in a socket provides battery-backup for the real
time clock. The minimum battery life is 5 years.

The serial ports support standard RS-232 signal levels at baud rates up
to 115 Kbaud. The keyboard and mouse connectors are industry stan-
dard 6-pin MiniDIN and are compatible with standard desktop PS/2 key-
boards and mice.
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Hardware Monitor

A National Semiconductor LM87 Hardware Monitor provides CPU tem-
perature, supply voltage, and fan speed monitoring.

Watchdog Timer

A watchdog timer optionally monitors system operation to be sure that
application software is executing as designed. The watchdog timer gen-
erates hardware reset if the application software fails to strobe the watch-
dog timer with a minimum time interval. Watchdog timer operation is
discussed in more detail in the next chapter.

DC/DC Converter

The IBC2601 includes dual DC/DC converters for supplying

each processor with its own core voltage. These converters are based

upon the Linear Technology LTC1709 2-phase synchronous step-down
current mode switching controller and have been designed to meet the
Intel VRM8.4 specification. These converters can supply core voltages

ranging from 1.3 to 2.05V.
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Chapter 2 - Configuration and Installation

Memory and I/O Mapping

There are several memory and I/O devices local to the
IBC2601. There are also expansion sites for adding memory
and /O resources. The address maps for these devices are shown be-

low.

Memory Space Memory Address (hex) Description
768M — 4G 30000000 — FFFFFFFF Available
1M - 768M 00100000 — 2FFFFFFF System Memory
896K — 1024K 000EO0000 — 000FFFFF System BIOS
800K — 896K 000C8000 — OOODFFFF BIOS Expansion
768K — 800K 000C0000 — O00CT7FFF VGA BIOS
640K — 768K 000AO0000 — O00OBFFFF VGA DRAM
OK — 640K 00000000 — O009FFFF System DRAM

Table 2-1: Memory Map
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I/O Address (hex)

Device

1035 -1036 General Purpose Outputs

1030 -1031 General Purpose Inputs

0CF8 — OCFF PCI Configuration

04D0 - 04D1 Interrupt Controller

0480 — 048F DMA Page

03F8 — 03FF CcomM1

03F6 — 03F7 Primary IDE

03F0 — 03F7 Floppy & IDE

0376 — 0377 Secondary IDE

0370 — 0371 Super 1/O

02F8 — 02FF COM2

01F0 - 01F7 Primary IDE

0170 - 0177 Secondary IDE

OOFO0 — O0OF1 Coprocessor

00CO — OODF DMA Controller

00AO0 — 00A1 Interrupt Controller
0092 Port 92 Control

0081 — 008F DMA Page

0070 — 0071 Real Time Clock

0060 — 0064 Keyboard Controller

0040 - 0043 Timer/Counters

0020 — 0021 Interrupt Controller

0000 — 000F DMA Controller

Table 2-2: 1/0 Map
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PCI Device Mapping

The IBC2601 includes the PCI device mapping listed below.

Bus Device Fcn Vendor | Device Description
Number | Number | Number ID ID

00 00 00 8086 7190 | Intel 82443BX
North Bridge

00 01 00 8086 7191 | Intel 82443BX
AGP Bridge

00 07 00 8086 7110 | Intel 82371EB
South Bridge (PIIX4E)

00 07 01 8086 7111 Intel 82371EB IDE

00 07 02 8086 7112 | Intel 82371EB USB

00 07 03 8086 7113 | Intel 82371EB ACPI

00 oC 00 8086 1209 | Intel 82559ER
Ethernet

00 0D 00 8086 1209 | Intel 82559ER
Ethernet

00 OF 00 104C AC28 | Tl PCI2050 PCI
to PCI Bridge

01 09 00 1026 0C30 | C&T Video (AGP)

02 09 XX XXX XXX | CompactPCI
Peripheral Slot 1

02 0A XX XXX XXX | CompactPCI
Peripheral Slot 2

02 0B XX XXX XXX CompactPClI
Peripheral Slot 3

02 oC XX XXX XXX CompactPCI
Peripheral Slot 4

02 0D XX XXX XXX CompactPClI
Peripheral Slot 5

02 OE XX XXX XXX CompactPClI
Peripheral Slot 6

02 OF XX XXX XXX CompactPClI
Peripheral Slot 7

Table 2-3: PCI Device Map
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Interrupt Mapping

The IBC2601 includes the standard PC-compatible interrupt
architecture for monitoring 15 interrupt inputs. The interrupt sources are
shown in the following table. PCI interrupts are level sensitive and are
shared between on-board PCI devices and CompactPClI peripherals.

Interrupt Function
0 System Timer
1 Keyboard
2 Slave Interrupt Controller
3 COM2 Serial
4 COML1 Serial
5 PCI
6 Floppy
7 LPT
8 Real Time Clock
9 PCI
10 PCI
11 PCI
12 Mouse
13 Coprocessor
14 IDE Primary
15 IDE Secondary

Table 2-4: Interrupt Sources
Parallel I/0O

The IBC2601 includes parallel 1/0 bits coming from the

82371EB PIIX4E South Bridge for controlling and monitoring various
functions. These bits are accessed at 1/O location x1030/1h for the inputs
and x1034h through x1037h for the outputs. The operation for each of
these bits is listed in the following table. See the Intel 82371EB data
sheet for more information on programming these registers. Please note
that care should be taken not to program RESERVED bits.
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Port Bit | Description
1030h 0-1 |Reserved
(Inputs) 2 | General Purpose Push Button — 0 =IN, 1 = OUT
3 | Power Supply FAIL (cPCIl J2—-C15)
4 | Power Supply DEG (cPCI J2-C16)
5-7 | Reserved
1031h 0 |LM87 THERM# Status Signal
(Inputs) 1 | Fan 1 Failure Status (J4-E1)
2 | Enumeration (J1-C25)
3 |LM87 ALERT# Status Signal
4 | Fan O Failure Status (J4-D1)
5-7 | Reserved
1035h 0 |Reserved
(Outputs) | 1 |User LED1 Status—0 = ON, 1 = OFF *
2 IDE Channel Swap — 0 = CF Secondary, 1 = CF Primary*
3 | Watchdog Enable — 1 = ON (Armed), 0 = OFF *
4-7 | Reserved
1036h 0-5 | Reserved
(Outputs) | 6 |CPU Fan Control (J14)—0=0OFF, 1=0ON*
7 | CPU Fan Control (J15) -0=0OFF, 1=0ON*

*Default value after reset

Table 2-5: Board Specific 1/0

IBC2601 User’s Guide

2-5




Chapter 2 - Configuration and Installation

Watchdog Control

A Dallas Semiconductor DS1819A reset monitor is used on the

IBC2601 to provide a watchdog timer. The watchdog strobe

circuit consists of a free running clock which is AND’ed with an enable bit
which then drives the strobe input of the DS1819A. When the enable bit
is low (x1035h bit 3 is written to 0) the clock will strobe the watchdog.
When this bit is high the clock will be shut off and the watchdog timer
activated. Once the watchdog is activated, the enable bit must be taken
back low within 1.12 seconds to reset the timer. A sample routine for
controlling the watchdog timer is shown below.

ACTIVATE WATCHDOG
IN AL,1035h
OR  AL,08h
OUT  1035h,AL

STROBE WATCHDOG
IN AL,1035h
AND  ALF7h
OUT  1035h,AL
OR  AL,08h
OUT  1035h,AL

User LED

The IBC2601 contains a user LED on the front plate. This LED
can be programmed by the user through the board specific 1/0 (see Sec-
tion 2.4) port 1035h bit 1.

User Input Push Button

A general-purpose push button switch is provided on the

IBC2601 front plate for user configuration. This push button

switch can be monitored by the board specific I/O (see Section 2.4) port
1030h bit 2.
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