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Using This Manual

IMPORTANT

Technical
Reference
Manual

This section does not provide information on the product but on common
features of the manual itself:

* itsstructure,
» specia layout conventions,

« and related documents.

Audience of the Technical Reference M anual

The Technical Reference Manual is intended for hard- and software de-
velopers installing and integrating the PPC/PowerCoreCPCI-6750 into
their systems.

Overview of the Technical Reference M anual

The Technical Reference Manual additionaly includes the PowerBoot
User’s Manual.

The Technical Reference Manual provides a comprehensive hardware
and software guide to the board.

Please take a moment to examine the “ Table of Contents’ of the Techni-
cal Reference Manual to see how this documentation is structured. This
will be of value to you when looking for information in the future.

The Technical Reference Manual includes:

» a brief overview of the product, the specifications, and the ordering
information: see section 1 “Introduction” on page 1.

 the instalation instructions for powering up the board: see section 3
“Installation” on page 9. It includes the default configuration (switches
and the like), initialization, and connector pinouts.

The installation instructions also appear as the product’s installation
guide —a separate manual delivered together with each shipped product.

» adetailed hardware description: see section 3 “Hardware” on page 25.

PPC/Power CoreCPCI-6750
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e a description of the board specific PowerBoot commands. see
section 5 “PowerBoot for PPC/PowerCoreCPCI-6750" on page 81.

PowerBoot The PowerBoot User’'s Manual describes only those PowerBoot com-
User’s Manual mands which are independent of the board. The board specific Power-
Boot commands are described in the Technical Reference Manual (see
section 5 “PowerBoot for PPC/PowerCoreCPCI-6750" on page 81).
The PowerBoot User’'s Manual is packaged separately and aways
shipped together with the Technical Reference Manual.

O Insert the PowerBoot User's Manual now: see section 4
“Power Boot (= PowerBoot User’s Manual)”.
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Publication History of the Manual

Tablea History of Manual Publication
Edition/
Revision Date Description
10 July 1998 First print
11 December 1998 | Excerpt from the data sheet’s or-

dering information updated, pow-
er requirements and  bus
frequencies of the 300-MHz and
400-MHz  boards  included,
SETBOQT corrected, flash mem-
ory programming exemplified

2.0 April 1999 Edition increased to archive Rev. 1

3.0 April 1999 PPC/PowerCoreCPCI-6750 Rev. 2

AA November 2000 | Added safety notes; editorial
changes; removed data sheets

AB August 2001 Added chapter Sicherheitshinweise

AC August 2002 Editorial changes

Fonts, Notations and Conventions

Tableb Fonts, Notations and Conventions

Notation

Description

0000. 0000;¢

00004

0000,

Typica notation for hexadecimal numbers (digits are
0 through F), e.g. used for addresses and offsets.

Note the dot marking the 4th (to its right) and 5th (to
its left) digit.

Same for octal numbers (digits are O through 7)
Same for binary numbers (digitsare 0 and 1)

Pr ogr am

Typica character format used for names, values, and
the like that should be used typing literally the same
word. Also used for on-screen-output.

Variable

Typica character format for words that represent a
part of a command, a programming statement, or the
like and that will be replaced by an applicable value
when actually applied.

PPC/Power CoreCPCI-6750
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Tableb

Register
Conventions

Fonts, Notations and Conventions (cont.)

Notation

Description

#

A # symbol at the end of a PCI, ISA, or IDE signal
name indicates that the signal is active when it is at
low voltage. The absence of the # symbol indicates
that the signal is active at high voltage.

A * symbol at the end of aVMEDbus signal name indi-
cates that the signal is active when it isat low voltage.
The absence of the * symbol indicates that the signal
isactive at high voltage.

Force Computers assumes that the software developer initializes the reg-
ister bits which are not described with default settings.

Page x
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CAUTION

NOTICE

A

IMPORTANT

Iconsfor Ease of Use: Safety Notesand Tips& Tricks

There are 3 levels of safety notes used in this manual which are described
in short in the following subsections by displaying atypical layout exam-

ple.

Be sure, to always read and follow the safety notes of a section first —be-
fore acting as documented in the other parts of the section.

Dangerous situation: injuries to people or severe damage to objects possi-
ble.

Possibly dangerous situation: no injuries to people but damage to objects
possible.

No danger encountered. Only application hints and time-saving tips &
tricks or information on typical errors when using the information men-
tioned below this safety hint.

PPC/Power CoreCPCI-6750
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Safety Notes

EMC

This section provides safety precautions to follow when installing, oper-
ating, and maintaining the PPC/PowerCoreCPCI-6750. For your pro-
tection, follow all warnings and instructions found in the following text.
This Technical Reference Manual provides the necessary information to
install and handle the PPC/PowerCoreCPCI-6750. As the product is
complex and its usage manifold, we do not guarantee that the given
information is complete. If you need additional information, ask your
Force Computers representative.

The PPC/PowerCoreCPCI-6750 has been designed to meet the stan-
dard industrial safety requirements. It must not be used except in its
specific area of office telecommunication industry and industrial con-
trol.

Only personnel trained by Force Computers or persons qualified in
electronics or electrical engineering are authorized to install, uninstall
or maintain the PPC/PowerCoreCPCI-6750. The information given in
this manual is meant to complete the knowledge of a specialist and
must not be taken as replacement for qualified personnel.

The board has been tested in a Standard Force Computers system and
found to comply with the limits for a Class A digital device in this
system, pursuant to part 15 of the FCC Rules respectively EN 55022
Class A.

These limits are designed to provide reasonable protection against
harmful interference when the system is operated in a commercial
environment.

The board generates, uses and can radiate radio frequency energy
and, if not installed properly and used in accordance with this Tech-
nical Reference Manual, may cause harmful interference to radio
communications. Operating the system in a residential area is likely
to cause harmful interference, in which case the user will be required
to correct the interference at his own expense.

If boards are integrated into open systems, always cover empty slots.

To ensure proper EMC shielding, always operate the
PPC/PowerCoreCPCI-6750 with the blind panels or with PMC mod-
ules installed.

PPC/PowerCoreCPCI-6750
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Installation

Operation

Hot Swap

Expansion

Electrostatic discharge and incorrect board installation and uninstal-
lation can damage circuits or shorten their life. Therefore:

= Before installing or uninstalling the board, check the “Require-
ments” section on page -5.

= Before touching integrated circuits, make sure that you are work-
ing in an ESD-safe environment.

= When plugging the board in or removing it, do not press on the
front panel but use the handles.

= Before installing or uninstalling an additional device or module,
read the respective documentation.

= Make sure that the board is connected to the CompactPCI back-
plane via all assembled connectors and that power is available on
all power pins.

While operating the board ensure that the environmental and power
requirements are met.

When operating the board in areas of strong electromagnetic radia-
tion ensure that the board is bolted on the CompactPClI rack and
shielded by enclosure.

Make sure that contacts and cables of the board cannot be touched
while the board is operating.

Never install or uninstall the board in a system under hot-swap con-
ditions unless the basic hot-swap, full hot swap or high-availability
platform is used and the system documentation explicitly includes
appropriate guidelines.

Check the total power consumption of all components installed (see
the technical specification of the respective components).

Xiv
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RJ-45 Connector

Battery

Environment

Ensure that any individual output current of any source stays within
its acceptable limits (see the technical specification of the respective
source).

Only replace components or system parts with those recommended
by Force Computers. Otherwise, you are fully responsible for the
impact on EMI and the possibly changed functionality of the product.

An RJ-45 connector is used for both telephone and twisted pair Ether-
net (TPE) connectors. Mismatching the two connectors may destroy
your telephone as well as your PPC/PowerCoreCPCI-6750. Therefore:

= TPE connectors near your working area have to be clearly marked
as network connectors.

= TPE bushing of the system has to be connected only to safety extra
low voltages (SELV) circuits.

= The length of the electric cable connected to a TPE bushing must
not exceed 100 meter.

If a Lithium battery on the board has to be exchanged, observe the fol-
lowing safety notes:

= Incorrect exchange of Lithium batteries can result in a hazardous
explosion.

= Always use the same type of Lithium battery as is already
installed.

Always dispose of used batteries and/or old boards according to your
country’s legislation.

PPC/PowerCoreCPCI-6750
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Sicherhetshinweise

EMV

Dieser Abschnitt enthdlt Sicherheitshinweise, welche bei der Installation, dem
Betrieb und der Wartung des PPC/PowerCoreCPCI-6750 zu beachten sind.
Beachten Sie zu lThrem Schutz alle folgenden Warnhinweise und Anleitungen.

Dieses I nstallationshandbuch enthalt alle notwendigen Informationen zur Installa-
tion und zum Betrieb des PPC/PowerCoreCPCI-6750. Daes sich um ein
komplexes Produkt mit einer aufwendigen Bedienung handelt, kann keine Garantie
dafir Ubernommen werden, dass die enthaltenen Informationen vollstandig sind.
Fir weitere Informationen wenden Sie sich bitte an Ihren Vertreter der Firma Force
Computers.

Das PPC/Power CoreCPCI-6750 erfullt die gltigen industriellen Sicher heit-
sanforderungen. Dieses Produkt darf ausschlie3lich fir Anwendungen inner-
halb der Telekommunikationsindustrie und der industriellen Steuerung
verwendet wer den.

L ediglich von For ce Computers eingewiesene oder im Bereich Elektrotechnik
oder Elektronik qualifizierte Personen sind zur Installation, zum Betrieb und
zur Wartung dieses Produktes befugt. Diein dieser Dokumentation enthalt-
enen Informationen sollen lediglich als Hilfestellung fir entsprechend qualifi-
ziertes Fachper sonal dienen. K einesfalls kann es dieses er setzen.

Das Board wurdein einem Force Computers Standar dsystem getestet und
entspricht den Grenzen eines Klasse-A-Produktes gemafd Abschnitt 15 der
FCC-Richtlinien, inshesondere EN 55022 Klasse A.

Diese Grenzen sind daflr vorgesehen, einen ver niinftigen Schutz gegen
stérende Einfllisse bei einem Betrieb in eéiner kommer ziellen Umgebung zu
gewahrleisten.

DasBoard erzeugt elektromagnetische Strahlung. Wird das System un-sach-
gemal installiert oder in anderer Weise alsin diesem Installationshandbuch
beschrieben betrieben, kann esin der Umgebung von Rundfunksendern und
in Wohngegenden zu Stérungen kommen. In diesem Fall ist der Benutzer ver-
pflichtet, entstehende Stérungen auf seine Kosten beheben zu lassen und die
K osten von M essungen selbst zu tragen.

Werden Boardsin offene Systeme eingebaut, missen freie Steckplatze mit
einer Blende abgeschirmt werden.

PPC/PowerCoreCPCI-6750
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| nstallation

Betrieb

Hot Swap

Um eine ausreichende Abschirmung zu gewéhrleisten, darf dasBoard nur mit
einer Blindblende oder mit einer installierten PM C-Karte betrieben werden.

Elektrostatische Entladung und unsachgemafe I nstallation und Ausbau des
Boards kann Schaltkreise beschadigen oder ihre L ebensdauer verkuirzen.
Deswegen sind folgende Punkte vor der Installation zu Uber prtfen:

e Lesen Sievor Einbau oder Ausbau des Boards den Abschnitt “ Requir-
ments’ auf Seite 5.

« Bevor Sieintegrierte Schaltkreise berihren, vergewissern Siesich, dassSie
in einem ESD-geschiitzten Bereich arbeiten.

 Dricken Siebem Einbau oder Ausbau des Boar ds nicht auf das Front
Panel, sondern benutzen Sie die Griffe.

* Lesen Sievor dem Einbau oder Ausbau von zusétzlichen Ger aten oder
M odulen das jeweilige Benutzer handbuch.

e Vergewissern Siesich, dassdas Board tber alle Stecker an die Compact-
PCI Backplane angeschlossen ist und Strom an allen Power Pins anliegt.

Wahrend des Betriebs missen die Umgebungs- und die Stromsver sor gungsbe-
dingungen gewahrleistet sein.

Wenn dasBoard in Gebieten mit starker elektromagnetischer Strahlung
betrieben wird, stellen Sie sicher, dass das Board auf dem Compact PCI Rack
verschraubt ist und mit einem Gehause geschiitzt ist.

Esist sicherzustellen, dass Anschliisse und Kabel des Boar dswéhrend des
Betriebs nicht ver sehentlich ber ihrt werden kénnen.

Einbau oder Ausbau desBoardsin einem System unter Hot Swap Bedingun-
gen darf nur dann stattfinden, wenn die grundlegende Hot Swap Plattform,
dievollstdndige Hot Swap Plattform, oder die Hochverfligbarkeits Hot Swap
Plattform benutzt wird und die Systembeschreibung ausdr ticklich die
geeigneten Richtlinien vorgibt.

Xviii
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Erweiterung

RJ-45 Stecker

Batterie

Umweltschutz

Beachten Sie den Gesamtstromverbrauch aller installierter Komponenten
(siehetechnische Daten der entsprechenden Komponente).

Vergewissern Siesich, daf jeder individuelle Ausgangsstrom jedes Stromver -
brauchersinnerhalb der zuléassigen Grenzwerte liegt (siehe technische Daten
des entsprechenden Verbrauchers).

Benutzen Sie bei der Erweiterung ausschliefilich von For ce Computer s emp-
fohlene Komponenten und Systemteile. Ansonsten sind Siefir die Auswirkun-
gen auf EMV und die mdglicherweise gednderte Funktionalitéat des Produktes
ver antwortlich.

RJ-45 Stecker werden sowohl fur Telefonanschliisse alsauch fur Twisted-
pair-Ethernet (TPE) verwendet. Die Verwechdung solcher Anschliisse kann
sowohl das Telefonsystem als auch das Board zer stéren. Daher:

e TPE-Anschlissein der Nahe I hres Arbeitsplatzes miissen deutlich als
Netzwer kanschllisse gekennzeichnet sein.

e An TPE-Buchsen diirfen nur SEL V-Kreise angeschlossen werden (Sicher-
heitskleingpannungsstromkr eise).

» DielLéangeder an einer TPE-Buchse angeschlossenen L eitung darf nicht
mehr als 100 M eter betragen.

Muss eine Lithium Batterie auf dem Board ausgetauscht werden, missen die
folgenden Sicher heitshinweise beachtet wer den:

« Fehlerhafter Austausch von Lithium Batterien kann zu lebensgefahrlichen
Explosionen fihren.

e Esdarf nur der Batterietyp verwendet werden, der auch bereitsein-
gesetzt ist.

Alte Batterien und/oder Boards oder Systeme miissen stets gemaf der in
Ihrem Land guiltigen Gesetzgebung entsor gt wer den.

PPC/PowerCoreCPCI-6750

XiX



XX

PPC/PowerCoreCPCI-6750



Introduction

1 Introduction

Memory

Interfaces

CPU Speed

Real-Time Clock

The PPC/PowerCoreCPCI-6750 is a high-performance single-board com-
puter providing a peripheral CompactPCI interface. It is based on

 the microprocessor PowerPC 750

* and on the PCI bus.

Per default the PPC/PowerCoreCPCI-6750 provides one memory module
of up to 128 MByte. There are 2 types of memory modules available:

« EDO DRAM memory modules

¢ and SDRAM memory modules.

Depending on the memory moduleinstalled on the board, the memory ca-
pacity may be increased by installing an upper memory module on the
(lower) memory module (see section 2.1.1 “Requirements’ on page 5).

The secondary (L 2) cache has asize of up to 1 MByte. The boot flash has
amaximum capacity of 2 MByte and the on-board user flash has a maxi-
mum capacity of 8 MByte.

The PPC/PowerCoreCPCI-6750 includes a peripheral CompactPCI inter-
face, PCI bus interfaces, Ethernet interface, and 2 seria 1/O ports to pro-
vide full single-board computer functionality. The seria /O ports are
available at the front panel via 9-pin Micro D-Sub connectors.

The PowerPC CPU runs with aminimum frequency of 233 MHz and pro-
vides cache snooping support in order to maintain cache coherency.

A redl-time clock with on-board battery backup is also available.

PPC/Power CoreCPCI-6750
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1.1 Specification

Tablel Specification of the PPC/Power CoreCPCI-6750
Processor PowerPC 750

Shared memory

64-MByte EDO DRAM or 128-MByte SDRAM
upgradable to max. 256 MByte

PMC slots

2 for 32-bit PMC modules
I/Os for both PM C modules on CompactPCl connectors J4 and J5

Peripheral CompactPCI
interface

PCI-to-PCl bridge

PCI interface

PPC-to-PCI bridge

Ethernet interface

Ethernet controller
10Base-T or 100Base-Tx on front panel, self-negotiating

2 seria 1/0 ports

RS-232 compatible
1/0 on front panel

Counters/timers

Three 16-bit, programmable

Boot flash

Upto 2 MByte
On-board progranmable
Hardware write protection

User flash

Up to 8 MByte
On-board programmable
Hardware write protection

RTC/SRAM/battery

Real-time clock and NVRAM

Additiona features

Reset and abort key, status LEDs, user LEDs, serial PROM for board
configuration, voltage sensors, watchdog timers

Firmware

PowerBoot

Power consumption

see section 2.1 “Installation Prerequisites and Requirements’ on
page 5

Environm. conditions

see subsection ‘ Environmental Requirements’ on page 8 and table 7
“Environmental Requirements of the PPC/PowerCoreCPCI-6750" on

page 8

Standards compliance

CompactPCl Specification PICMG 2.0 R2.1

CompactPCl Hot Swap Specification PICMG 2.1 R1.0

PCI Local Bus Specification Rev. 2.1

|EEE P1386.1/Draft 2.0 - Layersfor PCl Mezzanine Cards: PMC

Page 2
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The PPC/PowerCoreCPCI-6750 is available in several memory and
speed options. Consult your local sales representative to confirm avail-
ability of specific combinations.

1.2 Product Nomenclature

Table 2 Nomenclature of the PPC/Power CoreCPCI-6750

PPC/Power Core-6750/yyS-ccc-L 11-z

750 PowerPC processor type 750
yyS DRAM sizein MByte, Smeans SDRAM

CccC

Processor clock frequency in MHz

L2 cache capacity in KByte

User flash capacity in MByte

1.3 Ordering Information

The following table is an excerpt from the PPC/PowerCoreCPCI-6750
ordering information at the time of print. Contact your local Force Com-
puters representative for current information.

Table 3 Excerpt from the Product’s Ordering I nformation

Product name

Description

PPC/PowerCoreCPCI-6750/...
...16-233-L512-4

...64-233-L512-4

...645-300-L1024-8

...1285-300-L1024-8

...645-400-L1024-8

PowerPC 750, 16-MByte EDO DRAM, 233-MHz nominal proces-
sor frequency, 512-KByte L 2 cache, and 4-MByte user flash

PowerPC 750, 64-MByte EDO DRAM, 233-MHz nominal proces-
sor frequency, 512-KByte L2 cache, and 4-MByte user flash

PowerPC 750, 64-MByte SDRAM, 300-MHz nominal processor
frequency, 1-MByte L2 cache, and 8-MByte user flash

PowerPC 750, 128-MByte SDRAM, 300-MHz nominal processor
frequency, 1-MByte L2 cache, and 8-MByte user flash

PowerPC 750, 64-MByte SDRAM, 400-MHz nominal processor
frequency, 1-MByte L 2 cache, and 8-MByte user flash

PPC/Power CoreCPCI-6750
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Table 3 Excerpt from the Product’s Ordering I nformation (cont.)

Product name

Description

...1285-400-L1024-8

PowerPC 750, 128-MByte SDRAM, 400-MHz nominal processor
frequency, 1-MByte L2 cache, and 8-MByte user flash

PPC/PowerCore-...
...MEM/128U
...SMEM/128U

User upgradable upper EDO DRAM memory module, 128 MByte
User upgradable upper SDRAM memory module, 128 MByte

Accessories

ACC/IOBP/RTB860-E1-120

ACC/IOBP/RTB860-T1-100

rear transition board to be used in conjunction with the
PM C/860/xx-E1-R module where xx is the processor frequency in
MHz

rear transition board to be used in conjunction with the
PMC/860/xx-T1-R module where xx is the processor frequency in
MHz

Page 4
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3.1

311

| nstallation

This chapter provides important information for the installation of the
PPC/PowerCoreCPCI-6750.

Before installing the PPC/PowerCoreCPCI-6750, read section *“Safety
Notes’ on page xiii.

I nstallation Prerequisites and Requirements

Requirements

Power
Requirements

Note: Before powering up or plugging the board in, check this
section for installation prerequisites and requirements and check the
consistency of the current switch setting (see section 3.4 “ Switch
Settings’ on page 17).

The installation requires only
e apower supply for5V and 3.3V,

» afan unit providing an airflow meeting the thermal requirements of
the PPC/PowerCoreCPCI-6750,

« and a CompactPCI backplane with P1 and P2 connectors.

The PPC/PowerCoreCPCI-6750 provides a limited current at the PMC
supply pins. The maximum current depends on:

» the CPU type and frequency

¢ and the installed memory modules.

PPC/Power CoreCPCI-6750
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Table 1l

Memory
Modules

Caution

Typica power requirements of the board are given in the following table:

Typical Power Requirements of the Board incl. Memory Module

Board with lower memory module but without

PMC module +5V 33V
PPC/PowerCoreCPCI-6750/16-233-L512-4 19A 18A
PPC/PowerCoreCPCI-6750/64-233-L512-4 22A 19A
PPC/PowerCoreCPCI-6750/64S-300-L1024-8 12A 22A
PPC/PowerCoreCPCI-6750/128S-300-L1024-8 12A 22A
PPC/PowerCoreCPCI-6750/64S-400-L1024-8 14A 19A
PPC/PowerCoreCPCI-6750/128S-400-L.1024-8 14A 19A

Per default the shared memory of the board is provided by one (lower)
memory module directly located on the board. The following 2 types of
memory modules are available:

« EDO DRAM memory module
« and SDRAM memory module.

If your board is equipped with one of the following lower memory mod-
ules, you may increase the capacity of the memory by installing an addi-
tional appropriate (upper) memory module on top of the lower one:

* 64-MByte EDO DRAM memory module
¢ 64- or 128-MByte SDRAM memory module.

All other memory modules per default installed on the board, for example
the 16-MByte EDO DRAM memory module, cannot be upgraded.

When installing or uninstalling a memory module, observe the fol-
lowing safety notes:

The PPC/Power CoreCPCI-6750 may be equipped only with memory
modules qualified by Force Computers. Otherwise the board or con-
nected components may be damaged.

Before installing or uninstalling the memory module turn off the
power, since the memory modules do not provide hot-swap function-
ality.

Do not place an EDO DRAM memory maodule on top of an SDRAM
memory module or vice versa.

Out of the comprehensive list of possible configurations the memory con-
figurations shown in the following table have been qualified.

Page 10
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Table 2

Table3

PMC

Danger

frof

Qualified Memory M odule configurations

PPC/PowerCore-...
MEM/128U |SMEM/128U
PPC/PowerCoreCPCI-6750/64-... X -
PPC/PowerCoreCPCI-6750/64S-... - X
PPC/PowerCoreCPCI-6750/128S-... - X

The upgrading instructions are shipped together with the memory mod-
ules: see the respective Memory Module Installation Guide.

When installing an upper memory module on the lower memory module
installed per default on the board, you have to consider the power con-
sumption. In this case add

* the power consumption of the board including lower memory module
(seetable 1 “ Typical Power Requirements of the Board incl. Memory
Module” on page 10)

* and the max. power consumption drawn by the upper memory module
(see table 3 “Max. Power Consumption of the Upper Memory Mod-
ules’).

Max. Power Consumption of the Upper Memory Modules

PPC/PowerCore-... 3.3V
MEM/128U 0.1A
SMEM/128U 0.2A

The PPC/PowerCoreCPCI-6750 provides 2 PMC slots which can be used
to install PMC modules based on the PCI bus architecture. The maximum
permissible power consumption of each PMC moduleis 7.5 W.

Before installing or uninstalling a PMC module turn off the power,
since the PM C modules do not provide hot-swap functionality.

PPC/Power CoreCPCI-6750
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Environmental

The following table summarizes the environmental requirements of the

Requirements PPC/PowerCoreCPCI-6750.
Table4 Environmental Requirements of the PPC/Power CoreCPCI-6750
Operating Non-operating
Temperature 0°Cto +55°C —40°C to +85°C

Forced airflow

300 LFM (linear feet per minute) | —

Temp. change

+/—0.5°C/min +/—1°C/min

Rel. humidity

5% to 95% noncondensing a +40°C | 5% to 95% noncondensing at +40°C

Altitude

—300 m to +3,000 m —-300 m to +13,000 m

The environmental conditions must be tested and proven in the used sys-
tem configuration. These conditions refer to the surroundings of the
board within the user environment. Operating temperatures refer to the
temperature of the air circulating around the board and not to the actual
component temperature. To meet the operating conditions, forced airflow
isrequired at the heat sink of the CPU and at the top side of the board.

3.1.2 Terminal Connection

313

L ocation Overview

For the initia power-up, a terminal can be connected to the left 9-pin
MicroD-Sub connector, which is located a the front panel (see
section 3.7 “ Serial 1/0 Ports’” on page 20).

The figure 1 “Location diagram of the PPC/PowerCoreCPCI-6750 (sche-
matic)” on pagel3 shows the location of the important
PPC/PowerCoreCPCI-6750 components. Depending on the board type it
might be that your board does not include al components named in the
location diagram.

Page 12
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Figurel L ocation diagram of the PPC/Power CoreCPCI-6750 (schematic)
Front panel
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3.1.4 Upgrading the PPC/Power CoreCPCI-6750

3.2

Memory Module

PMC Module

Depending on the (lower) memory module which is per default installed
on the PPC/PowerCoreCPCI-6750, it is possible to increase the memory
capacity of the board by installing an upper memory module on top of the
(lower) memory module.

For detailed information on the memory modules, see

« section 3.1 “Installation Prerequisites and Requirements’ on page 9
 and the respective Memory Module Installation Guide.
The PPC/PowerCoreCPCI-6750 provides 2 PMC slots. The PMC slots

can be used to install PM C modules based on the PCI bus architecture.
For detailed information on the PMC modules, see

e section 3.1 “Installation Prerequisites and Requirements’ on page 9
» and section 3.12 “PMC Slots’ on page 25.

Installing Under Hot-Swap Conditions

The PPC/PowerCoreCPCI-6750 is a full hot-swap board. This covers
board support in the following situations:

e The basic purpose of hot-swap support is to allow the board to be
installed and uninstaled in a powered system without adversely
affecting system operation. Thisis done for repairing faulty boards or
reconfiguring a system.

e Additionally, hot-swap support provides programmatic access to hot-
swap services allowing system reconfiguration and fault recovery to
take place without system down time and with minimum operator
interaction.

* Finally, hot-swap support alows the system to isolate faulty boards
so that a system can continue operating in case of failure — possibly
with reduced capability. Thisis especialy useful in the area of high-
availahility applications, although typically other features may bein a
prominent role to the user of high-availability applications.

The PPC/PowerCoreCPCI-6750 can be used in non hot-swap systems,
basic hot-swap systems, full hot-swap systems, and high-availability sys-
tems. The PPC/PowerCoreCPCI-6750 provides the signals ENUM# and
HEALTHY# for host or hot-swap-controller (HSC) notification, 4 con-
trol and status bits concerning hot-swap conditions, a hot-swap switch
(integrated in the lower handl€), and ablue LED to interface with the op-
erator.

Page 14
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e After installing or before uninstalling the PPC/PowerCoreCPCI-6750
in apowered system, the interrupt ENUM# is generated and passed to
the system board of the CompactPCl system to indicate a service
reguest.

e A set of 4 control and status bits on each board allows the host soft-
ware to determine the source of the ENUM# signal and control the
hot-swap LED.

* The hot-swap switch alows the operator to indicate the intention to
uninstall the board. The PPC/PowerCoreCPCI-6750 implements the
hot-swap switch in the lower handle of the front panel.

e The blue hot-swap LED indicates that it is allowed to uninstall the
board.

Note: If hot-swap is supported by the system, at least the system
documentation includes installation guidelines how to install or
uninstall boards under hot-swap conditions. The system
documentation includes both the hardware documentation and the
software documentation. The hardware documentation covers
chassis and installed boards — in CompactPCIl hot-swap terms the
platform. The software documentation covers the operating system,
possibly additional drivers, and applications — in CompactPCI hot-
swap termsall which makes a platform a system. Therefore: Refer to
the documentation of all installed boards and to the system
documentation. Never install or uninstall the
PPC/Power CoreCPCI-6750 in a system under hot-swap conditions
unless the system documentation explicitly includes appropriate
guidelinesfor these 2 tasks.

Installing and 1. Start uninstalling the board by checking all installed boards for steps
Uninstalling that you have to take before removing a board from a powered sys-
tem.

2. Takethose steps.
3. Open the lower front-panel handle to indicate removal.

4. Wait until the hot-swap LED turns blue.

Note: As long as the hot-swap LED is off, the board is in normal
operation and must not be removed.

5. Remove the board from the powered system.

6. Reconfigure the board according to your needs or replace it by
another board.

PPC/Power Cor eCPCI-6750 Page 15
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7. Start installing the reconfigured board or the replacement board by
checking all boards for steps that you have to take before installing a
board under hot-swap conditions:

— Check the boards which are installed from the front side of the
backplane.

— Check the installation configuration of the rear 1/O for the ot in
which the board is going to be plugged in.

8. Takethose steps.
9. Finadly insert the board into the powered system.

The hot-swap LED stays blue until the board hardware connection
process has been completed.

3.3 Automatic Power Up —Voltage Sensor and Watchdog Timer

Voltage Sensors

Watchdog
Timers

Watchdog
Timer 1

Watchdog
Timer 2

If the 3.3-V or 5-V voltage level drops below the voltage values given in
the CompactPCl specification, the voltage sensors generate automatically
a reset of the board and proceed with a normal booting procedure. The
+12-V and —12-V voltage levels are neither observed nor used by the
PPC/PowerCoreCPCI-6750. If a PMC module uses the +12-V or —12-V
voltage, the voltage must be observed by the PMC module.

There are 2 watchdog timers available:

e watchdog timer 1

« and watchdog timer 2.

Per default both watchdog timers are disabled.

Watchdog timer 1 can be enabled via SW8-1 (seetable 5 “ Default Switch
Settings’ on page 17). The expiry time can be selected via SW8-3 (see

table 5 “Default Switch Settings’ on page 17). If watchdog timer 1 is en-
abled, it generates areset after the selected time has been expired.

Watchdog timer 2 can be enabled via SW8-2 (see table 5 “Default Switch
Settings’ on page 17). The expiry time can be selected via SW8-3 (see
table 5 “Default Switch Settings” on page 17). Depending on the setting
of SW8-4 the enabled watchdog timer 2 generates

* anon-maskable interrupt (NMI)
» orahigh-level interrupt

after the selected time has expired.
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3.4 Switch Settings

Table5b

The following table lists the functions and the default settings of all
switches shown in figurel “Location diagram of the
PPC/PowerCoreCPCI-6750 (schematic)” on page 13. The switches are
located on the top side of the board. For switching it is not required to re-
move any modules.

Note: Before powering up the board check the current switch
settingsfor consistency.

Note: Do not switch during oper ation.

Default Switch Settings

Name and default setting | Description
SW3-1 If thesignal FAL#isactive,
ON OFF OFF = no interrupt is generated.
1 . ON = interrupt is generated.
(e =
g S © SW3-2 | If thesigna DEG#is active,
o — OFF OFF = no interrupt is generated.
ON = interrupt is generated.
SW3-3 reserved
OFF
SW3-4 reserved
OFF
SW6-1 Boot device selection
ON OFF OFF = Booting from PLCC device
1 : ON = Booting from TSOP device
(e =
g — — SW6-2 Boot flash write protection
2] — OFF OFF = write-protected
d — ..
ON = writing enabled
SW6-3 User flash write protection
OFF OFF = writing enabled
ON = write-protected
SW6-4 reserved
OFF

PPC/Power CoreCPCI-6750
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Table5 Default Switch Settings (cont.)
Name and default setting | Description
SW7-1 RESET key
ON OFF OFF = enabled
1 : ON = disabled
([ —
2= = SW7-2 | ABORT key
34 =) —
4 — OFF OFF = enabled
ON = disabled
SW7-3 reserved
OFF
SW7-4 reserved
OFF
SW8-1 Watchdog timer 1
ON OFF OFF = disabled
1 : ON = enabled
([ —
2= = Sws-2 | Watchdog timer 2
349 ) — A
4 OFF OFF = disabled
d -]
ON = enabled
SW8-3 Watchdog time
OFF OFF = NMI: ~32ms, RESET: ~0.5s
ON = NMI: ~500 ms, RESET: ~2.5s
SW8-4 If SW8-2 is ON, watchdog timer 2 gen-
OFF erates
OFF= NMI
ON = high-level interrupt

3.5 Front Pand

The features of the front panel are described in the following table. For a
location diagram see figurel “Location diagram of the
PPC/PowerCoreCPCI-6750 (schematic)” on page 13.
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Table 6 Front-panel Features
Device Description
RESET Mechanical reset key: When enabled and toggled it instantaneously affects
the board by generating a reset. A reset of all on-board 1/0 devices and the
CPU is performed when the reset key is pushed to the active position.
To avoid unintentional reset, the reset key is recessed in the front panel.
For information on enabling the key see “SW7-1" on page 18.
ABORT Mechanical abort key: When enabled and toggled it instantaneously affects
the board by generating a non-maskable interrupt (NMI) request via the
PCl-to-ISA bridge. This alows to implement an abort of the current pro-
gram, to trigger a self-test, or to start a maintenance program.
To avoid unintentional abort, the abort key is recessed in the front panel.
For information on enabling the key see “SW7-2" on page 18.
LEDR RUN/RESET LED indicating the board status:
* green: normal operation
* red: resetisactive
LEDT Test LED: For factory test. Off during normal operation.
LEDU1 User LED 1: Software programmable by the CIO counter/timer and parallel
[/0 unit. Bits 0 and 1 of port C are used. Possible status: green, red, or off.
LED U2 User LED 2: Software programmable by the CIO counter/timer and parall€el
[/0O unit. Bits 2 and 3 of port C are used. Possible status: green, red, or off.
100Base-Tx | An 8-pin RJ45 connector for the interfaces 100Base-Tx or 10Base-T Ether-
10Base-T net including 2 LEDs:
ETHERNET |, The green LED stays lit while the Ethernet is linked.
* Theyellow LED litswhen collisions on the Ethernet are detected.
SERIAL A double 9-pin MicroD-Sub connector for 2 seria ports (see section 3.7
PORTS “Seria /0 Ports’ on page 20).
Hot-swap Blue hot-swap LED:
LED » blue: board is plugged in or may be removed from the system
» off: board must not be removed from the system
Hot-swap Hot-swap switch integrated in the lower handle. When the handle is opened
switch during normal operation the interrupt signal ENUM# is asserted on the
CompactPCl backplane. This interrupt indicates insertion of a new board or
the pending removal of a board.
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3.6 PPC/PowerCoreCPCI-6750 Parametersand Timers—CIO

Device: CIO
Frequency 4.125 MHz
Accessible from PowerPC processor
Access base address | SA: 0000. 030044
PCl :  0000. 0300;¢4
CPU. FE00. 030044
Port width 8 hit
Interrupt request Priority level 8 (software reprogram-
mable, IRQ13)
Configurable Viathe ClO device several parameters can be configured or read respec-
Parameters tively: user flash device select, user flash page select, boot flash page se-

lect (if boot flash has a capacity of 1 MByte or more), watchdog trigger,
user LED control, ID-ROM (serial EEPROM), PCI busmode signals, and
the three 16-bit timers.

Timers Three 16-bit timers with a resolution of approximately 500 ns are avail-
able.

3.7 Serial 1/0O Ports

The PPC/PowerCoreCPCI-6750 provides 2 serial 1/0 ports:
* seria 1/O port 1
e and seria /O port 2.

Serial 1/0 port 1 Serial 1/0 port 2
Frequency 1.8432 MHz
Accessible from PowerPC processor
Access base address I SA© 0000. 03F8;¢ | SA: 0000. 02F8¢
PCl : 0000. 03F84¢ PCl: 0000. 02F8:¢
CPU: FEO0. 03F84¢ CPU: FE00. 02F8:¢
Port width 8 bit
Interrupt request Priority level 12 (software | Priority level 11 (software
reprogrammable, IRQ4) reprogrammable, IRQ3)
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Connector The RS-232 serial 1/0 ports 1 and 2 are each available via a double 9-pin
Availability MicroD-Sub connector at the front panel.
Table7 Pinout of the Front-Panel Serial I/0 Portsfor RS-232
Pin Signal
1 DCD (Data Carrier Detect, input)
9-pin 2 RXD (Receive Data, input)
MicroD-Sub 3 TXD (Transmit Data, output)
6 O 8 S| DTR (Data Terminal Ready, output)
8 o 5 GND (Ground)
9 O 8 s 6 DSR (Data Set Ready, input)
7 RTS (Request to Send, output)
8 CTS (Clear to Send, input)
9 GND (Ground)
Port Setup ¢ RS-232 asynchronous communication

e 9600 baud, 8 data hits, 1 start bit, 1 stop bit, no parity
* no handshake protocol used per default

3.8 PCIl-to-ISA Interface

Device: PCI-to-1SA bridge

Frequency PCI bus frequency of 33 MHz
Accessible from PowerPC processor

IDSEL AD30

Access base address not defined

Port width 32 hit

Interrupt request not defined

The PCI bus interface is 32-bit wide and able to transfer data via the in-
ternal DMA controller.
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The PCI-to-1SA bridge provides a high-performance interface between
PCI bus and ISA bus. This interface is capable of accelerating PIO data
transfers and to act as PCI bus master on behalf of an IDE DMA slave de-
vice. First, the slave device declares that it wants to be served by the PCI-
to-1SA bridge master by requesting DMA.

3.9 Ethernet Interface

Table 8

Device: Ethernet controller

Frequency

PCI bus frequency: 33 MHz

Accessible from

PowerPC processor

IDSEL AD25

Access base address PCl: 0080.00004¢
CPU: FE85. 000044

Port width 32 hit

Interrupt request

Priority level 4 (INTA#, IRQ9)

The Ethernet interface 10Base-T or 100Base-TX is available at the front
panel via an 8-pin RJ-45 connector. The PCI bus interface is 32-bit wide
and able to transfer data via the on-chip DMA with programmable PCI
burst size. The following table shows the pinout of the factory default

Ethernet connector.

8-pin RJ-45 Connector

Signal

TXP

TXM

RXP

n.c.

n.c.

RXM

n.c.

Pin
1
8-pin R}45 2
3

! — 1
_ 4
| 5
1 —18 6
7
8

n.c.
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3.10 CompactPCI Interface

Device: PCI-to-PCI bridge
Frequency PCI bus frequency: 33 MHz
Accessible from PowerPC processor
IDSEL AD24
Access base address PCl: 0086. 00004
CPU. FES86. 00004
Port width 32 hit
Interrupt request Priority level 3 (INTA#, IRQ9)

The PCI-to-PCI bridge provides a high-performance interface between
the local PCI bus and the CompactPCI bus. The primary side of the PCI-
to-PCI bridge is connected to the CompactPCl bus, the secondary side of
the PCI-to-PCI bridge is connected to the local PCI bus. Both buses are
32-bit wide and run with up to 33 MHz.

The CompactPCI interface is a peripheral interface and can be used in a
hot-swap system environment.

3.11 CompactPCl Connector Pinout

The following 2 figures show the user /O signals available on the Com-
pactPCl connectors M and J5. The signals named |IO_PMCl<x> and
IO_PMC2<x> are the user defined I/O signals from the PMC 1/0O connec-
tors of the PMC modules 1 and 2, respectively, where x corresponds to
the pin number of the PMC 1/O connector.
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Figure 2

Caution

Figure 3

Pinout of the CompactPCI Connector J4, RowsA...E

A B C D E
reserved reserved reserved —© 25 —© reserved reserved
reserved reserved reserved —O —O reserved reserved
reserved reserved reserved —© —©O reserved 10_PMC2<1>
reserved reserved reserved —O —O reserved reserved
reserved reserved reserved —© —O reserved reserved
reserved reserved reseved —© 20 —© reserved reserved
reserved reserved reserved —© —© reserved reserved
reserved reserved reserved —© —©O reserved reserved
reserved reserved reserved —O —O reserved reserved
reserved reserved reserved —© —O reserved reserved
reserved reserved reseved —© 15 —O reserved reserved
: —O —5 :
Coding key area —0 —O Coding key area
—O —
reserved reserved reserved —© —©) reserved 10_PMC2<27>
reserved reserved reserved —© 10 —© reserved 10_PMC2<29>
reserved reserved reserved —© —©& GND 10_PMC2<22>
reserved reserved reserved —© —O reserved 10_PMC2<30>
reserved reserved reserved —O —© GND 10_PMC2<31>
reserved reserved reserved —© —& GND 10_PMC2<23>
10_PMC2<4> |10 PMC2<3> 10_PMC2<2> —©O 5 —© reserved 10_PMC2<32>
10_PMC2<7> reserved  10_PMC2<5> —©O —O reserved 10_PMC2<24>
10_PMC2<10> |0 _PMC2<9> 10_PMC2<8> —©O —© GND 10_PMC2<26>
10_PMC2<15> |0_PMC2<14> 10_PMC2<13> —€) —© 10_PMC2<11> GND
10_PMC2<20> reserved 10 PMC2<18> —O 1 —© 10_PMC2<17> 10_PMC2<16>
Note that thereserved pins must not be connected.
Pinout of the CompactPCI Connector J5, RowsA...E
A B C D E
10_PMC2<34> |0_PMC2<42> GND —© 22 —© 10_PMC2<58> USB_P1+
10_PMC2<36> |0_PMC2<44> GND —O —© 10_PMC2<60> USB_P1-
10_PMC2<33> 10_PMC2<41> reserved —© 20 —© 10_PMC1<58> USB_PO+
10_PMC2<35> |O_PMC2<43> reserved —O —© 10_PMC1<60> USB_PO-
10_PMC2<38> |0_PMC2<46> CON_DCD —© —©& CON_TXD CON_DCD2
10_PMC2<40> 10_PMC2<48> CON_RTS —©O —©& CON_RXD CON_RTS2
10_PMC2<37> |0_PMC2<45> CON_CTS —©O —©& CON_TXD2 CON_CTS2
10_PMC2<39> |0_PMC2<47>CON_DTR —© 15 —© CON_RXD2 CON_DTR2
10_PMC1<34> |0_PMC1<42> MII_TX_ER —©O —©& MII_MDC MII_TX_EN
10_PMC1<36> |0_PMC1<44> MII_RX_CLK —© —O MII_MDIO MII_TX_CLK
10_PMC1<33> |0_PMCI<41>  MIl_RXD0O —© —©O MII_RX_ER  MII_TXDO
10_PMC1<35> 10_PMC1<43> MII_RXD1 —© —© MII_CRS MII_TXD1
10_PMC1<38> I0_PMC1<46> MII_RXD2 —© 10 —© MII_COL MII_TXD2
10_PMC1<40> |0_PMC1<48>  MII_RXD3 —© —O© MII_RX_DV  MII_TXD3
10_PMC1<37> |0_PMC1<45> TP.RD_P —O —© TP_TD_P reserved
I0_PMC1<39> I0_PMC1<47>  TP_RD_N —© —© TP_TD_N reserved
GND  VP5BPIO —© —© GND reserved
10_PMC2<62> GND VP5BPIO —© 5 —© GND V3P3_BPIO
10_PMC2<21> |0O_PMC2<6>10_PMC2<12> —O —© 10_PMC2<19> 10_PMC2<25>
10_PMC2<28> 10_PMC2<49> |0_PMC2<50> —O —© 10 PMC2<51> 10_PMC2<52>
10_PMC2<53> |0_PMC2<54>|0_PMC2<55> —© —© 10_PMC2<56> 10_PMC2<57>
I0_PMC2<59> |0_PMC2<61> reserved —© 1 —© 10 _PMC2<63> 10_PMC2<64>
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Caution

3.12 PMC Slots

Power of the
PMC Modules

Notethat the reserved pins must not be connected.

The PPC/PowerCoreCPCI-6750 provides 2 PMC dots for installing
PMC modules compliant with the |EEE P1386.1/Draft 2.0 - Layers for
PCI Mezzanine Cards. PMC specification. The PCI bus, a high-speed lo-
ca bus, connects different high-speed /O cards with the
PPC/PowerCoreCPCI-6750. Both PMC slots support 32-bit data bus
width with afrequency of 33 MHz.

For information on the power and requirements of the PMC modules, see
section 3.1 “Ingtallation Prerequisites and Requirements’ on page 9.

3.121 PMC VoltageKeys

The PCI bus uses a 5-V voltage to signal bus levels. The voltage keys
prevent 3.3-V PMC cards from being plugged into the PMC dots.

3.12.2 Connector Configuration

PMC Slot 1
Connectors

PMC Slot 2
Connectors

Caution

The 32-bit PCI bus requires 2 PMC connectors. The 3rd PMC connector
connects additional user 1/O signals of the PMC dlots 1 and 2 with the
CompactPCl bus J4 and J5 connectors.

« PN11 and PN12: for the PCI bus
e PN214: for 64 user I/O signals

e PN21 and PN22: for the PCI bus
e PN24: for 64 user |/O signals

PMC dot 1 and PMC dlot 2 have each 64 user 1/0 signals. All signals
of the PMC dot 2 are available on the connectors J4 and J5. The l/O
signals of the PMC dlot 1 are partially available on the J5 connector
(seefigure 2 “ Pinout of the CompactPCl Connector J4, RowsA...E”
on page 24 and figure 3 “Pinout of the CompactPCI Connector J5,
RowsA...E” on page 24).

PPC/Power CoreCPCI-6750
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3.12.3 |SA Connector

The connector PN15 is a factory option and makes a set of 1SA bus sig-
nals available including 7 AUI signals.
The following figure shows the signals available on the ISA connector.

Figure4 PN15 Connector Pinout
ISA_SYSCLK —©'1 23— SDO
GND —© G— SD1
SA0 —O O— SD2
SAL —O O— SD3
SA2 —O9 1065— SD4
SA3 —O G— SD5
SAd —O O— SD6
SA5 —O G— SD7
SA6 —O (O— BALE
SA7 —O 19 20(3— DACKO#
SA8 —O (G— DREQO
SA9 —©O (O— DACK1#
SA10 —O G— DREQ1
reserved —© (G— DACK2#
IOCHRDY —©) 29 30(3— DREQ2
AEN —O GO— reserved
C —© G— IRQ1
ZEROWS# —O G— IRQ3
I0R# —O G— IRQ4
IOW# —© 39 40G— IRQ5
MR —O G— IRQ6
IDENT —© G— IRQ7
GND —O G— IRQI2
D+ —O© G— +12v
TD- —© 49 505— BNC
CD+ —© G— RD+
Ch- —© G— RD-
reserved —© G— GND
reserved —© O— reserved
GND —© 59 603— GND
reserved —O GO— reserved
reserved —© 63 64 O— reserved

Caution Note that thereserved pins must not be connected.
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3.13 Testing the Board Using Power Boot

PowerBoot is firmware providing some basic test and debug commands.
Itis stored in the on-board boot PROM.

Booting Up PowerBoot automatically starts during power up or reset. After the suc-
PowerBoot cessful pass of the self-initialization routine, the following message or a

similar one will appear on the screen:

Init serial 1 at address: OxFEOOO3F8

Init serial 2 at address: OxFE0002F8

Init C1O at address: OxFE000300

Init Ethernet Controller at address: OxFE850000
Found PCl-to-PCl bridge at address: OxFE860000
Found CPU740/ 750, PVR=00080202,

CPU cl ock: 251MHz, Bus cl ock: 83MHz, 8

DRAM EDO node enab

, DRAM ECC node enabl ed

Onboard DRAM . none

Init DRAM Module 1: 16MB, 0x00000000. . OxOOFFFFFF
Init DRAM Modul e 2: none

Init DTLB/ITLB for block translation, enable MV
Init L1-1cache

Init L1-Dcache

Init L2-Cache, found 1024 kByte cache, 125MHz
Init exception vectors starting at address: 0x00000100
Read NVRAM ..identify board

Et hernet: 00: 80: 42: OE: 1A: 2E

Read DEC SROM ..done - CRCis K

PMC1/2: no auto mappi ng setup

<<Power Boot V2.04 for PowerCore CPClI CPU 67X0>>

Power Boot >

Starting a Test To test the board for correct operation enter pr obepci . probepci
after Booting does not provide a full-featured power-on self-test. However, it tests
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some 1/O devices and scans the PCI bus for participants. Depending on
the board configuration, the following message will appear:

Power Boot > probepci
Probi ng PCl bus at 0x80000000
Device | D = 0x0002; Vendor |ID = 0x1057;

St at us = 0x0080; Command = 0x0146;

Base O ass= 0x06; Sub d ass = 0x00; Prg. Inter= 0x00; Rev. I D = 0x40;
Bl ST = 0x00; Header Typ= 0x00; Lat ency Ti = 0x00; Cache Li ne= 0x08;
base addr 0= 0x00000000, base addr 1= 0x00000000;

Max Lat = 0x00; Mn Gnt = 0x00; I RQ Pin = 0x00; | RQ Li ne = 0x00;

Found PCl device: Mtorola MPCL06 Power PC PCl bridge

Pr obi ng PCl bus at 0x8000C000
Device | D = 0x0046; Vendor |ID = 0x1011;

St at us = 0x0290; Command = 0x0007;

Base C ass= 0x06; Sub C ass = 0x80; Prg. Inter= 0x00; Rev. ID = 0x00;
BI ST = 0x00; Header Typ= 0x00; Lat ency Ti = 0x20; Cache Li ne= 0x00;
base addr 0= OxFFFFF000, base addr 1= 0x00860001;

Max Lat = 0x00; Mn Gat = 0x00; IRQ Pin = 0x01; | RQ Li ne = 0x00;

Found PCl device: DEC 21554 PCl-to-PC Bridge

Probi ng PCl bus at 0x8000C800
Device | D = 0x0019; Vendor |ID = 0x1011;

St at us = 0x0280; Command = 0x0005;

Base O ass= 0x02; Sub d ass = 0x00; Prg. Inter= 0x00; Rev. ID = 0x30;
Bl ST = 0x00; Header Typ= 0x00; Lat ency Ti = 0x20; Cache Li ne= 0x00;
base addr 0= 0x00850001, base addr 1= OxFFFFFF80;

Max Lat = 0x28; Mn Gnt = 0x14; I RQ Pin = 0x01; | RQ Li ne = 0x40;

Found PCl device: DEC 21143 PCl/ Cardbus Et hernet LAN

Pr obi ng PCl bus at 0x8000F000
Devi ce | D = 0x0565; Vendor | D = 0x10AD;

St at us = 0x0200; Command = 0x0007;

Base C ass= 0x06; Sub C ass = 0x01; Prg. Inter= 0x00; Rev. ID = 0x10;
BI ST = 0x00; Header Typ= 0x80; Lat ency Ti = 0x00; Cache Li ne= 0x00;
base addr 0= 0x00000000, base addr 1= 0x00000000;

Max Lat = 0x00; Mn Gat = 0x00; IRQ Pin = 0x00; | RQ Li ne = 0x00;

Found PCl device: Wnbond WB3C553F Sys. /0O Con., function O

Probi ng PCl bus at 0x8000F100

Device | D = 0x0105; Vendor |D = 0x10AD;

St at us = 0x0280; Command = 0x0000;

Base O ass= 0x01; Sub d ass = 0x01; Prg. Inter= Ox8F; Rev. ID = 0x05;
Bl ST = 0x00; Header Typ= 0x80; Lat ency Ti = 0x00; Cache Li ne= 0x08;
base addr 0= 0x000001F1, base addr 1= 0x000003F5;

Max Lat = 0x28; Mn Gnt = 0x02; I RQ Pin = 0x01; | RQ Li ne = OxO0E;

Found PCl devi ce: W nbond WB3C553F I DE, function 1

Pr obi ng PCl bus at 0x8000F800
Power Boot >
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3 Hardware

Described
Features

DMA
Controllers

Front-Panel
Interfaces

The PPC/PowerCoreCPCI-6750 is a high-performance single-slot
PowerPC based platform providing a 32-bit CompactPCl bus interface.
The CompactPCl bus interface device is directly connected to the local
PCI bus. The board is based on:

* the PowerPC CPU (see section 3.4 “PowerPC CPU” on page 39),

 and on the CompactPCI bus (see section 3.11 “PCI-to-PCI Bridge” on
page 58).

The PPC/PowerCoreCPCI-6750 provides

« shared memory implemented via a memory module (see section 3.6
“Shared Memory” on page 41)

* boot flash (see section 3.7 “Boot Flash” on page 47)
« user flash (see section 3.8 “User Flash” on page 50)
» watchdog timers (see section 3.9 “Watchdog Timers’ on page 53)

 aperipheral CompactPCl bus interface (see section 3.11 “PCI-to-PCI
Bridge” on page 58)

« an Ethernet interface available via the front panel (see section 3.12
“Ethernet Interface” on page 60)

e an on-board real-time clock with on-board battery backup (see
section 3.14 “Real-Time Clock / Non-Volatile RAM” on page 65)

e 2 RS-232 compatible seria 1/0 ports (see section 3.17 “Seria 1/0
Ports — SCCs’ on page 73)

» 2PMC dotswith user 1/0Os available at the CompactPCl connectors J4
and J5 (see section 3.18 “PMC Slots’ on page 74)

The following devices are collectively referred to as DMA controllers of
the PPC/PowerCoreCPCI-6750 because they themselves provide an on-
chip DMA controller:

» PCI-to-1SA bridge

* Ethernet controller

The front panel of the PPC/PowerCoreCPCI-6750 provides

* an Ethernet interface for 10Base-T or 100Base-Tx (see section 3.12
“Ethernet Interface” on page 60)

e and 2 serid 1/0 ports (see section 3.17 “Seria 1/0 Ports — SCCs’ on
page 73). These ports serve as console port, for download and for data
communication.

PPC/Power CoreCPCI-6750
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Factory Options

The following factory options are available:

 type and capacity of shared memory (see section 3.6 “Shared Mem-
ory” on page 41)

e processor clock frequency (see section3.4 “PowerPC CPU” on
page 39)

» capacity of user flash (see section 3.8 “User Flash” on page 50)
* capacity of L2 cache (see section 3.5 “L2 Cache” on page 40)
* PN15 connector (see section 2.12.3 “1SA Connector” on page 22)
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Figure5 PPC/Power CoreCPCI-6750 Block Diagram
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Bus overview The following table gives an overview of the different buses, their bus-
modes, and the connected devices.

Table 12 Buses, Busmodes, and Connected Devices

Bus Busmode Connected devices

PPC bus Big endian mode PowerPC CPU
Shared memory
Boot flash

User flash
PPC-to-PCI bridge

PCI bus Little endian mode | Ethernet controller
PMC dots1 and 2
PCI-to-PCI bridge
PPC-to-PCI bridge
PCI-to-1SA bridge

CompactPCI bus | Little endian mode | CompactPCl connectors J1 and J2
PCI-to-PCI bridge

ISA bus Little endian mode | CIO

RTC/NVRAM

Seria 1/O ports 1 and 2

DRAM and cache configuration register (DCCR)
Board status and capability registers (BSCRs)
PCI-to-1SA bridge

Busfrequencies  The bus frequencies depend on the CPU type and its frequency. The fol-
lowing table shows the frequencies of the different buses:

Table 13 Bus Frequencies
Busfrequency [MHZ]
CPU typeand frequency | I1SA PCI PPC
PowerPC 750/233 8.25 33 66
PowerPC 750/300 8.25 33 82.5
PowerPC 750/400 8.25 33 82.5
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3.1 PPC/PowerCoreCPCI-6750 Address Map

IMPORTANT

The PPC/PowerCoreCPCI-6750 provides a CHRP compliant address
map. The following tables show the address maps of the
PPC/PowerCoreCPCI-6750:

PPC/PowerCoreCPCI-6750 Memory Map seen from the CPU
(addresses on the processor bus),

PPC/PowerCoreCPCI-6750 Memory Map seen from the PCI (memory
space addresses on the PCI bus),

PPC/PowerCoreCPCI-6750 1/0 Map seen from the PCI (1/O space
addresses on the PCI bus),

PPC/PowerCoreCPCI-6750Configuration Base Addresses (configura-
tion addresses for the on-board PCI devices),

PPC/PowerCoreCPCI-6750 ISA Bus Ports seen from the CPU (physi-
cal addresses for the on-board ISA devices),

PPC/PowerCoreCPCI-6750 PCI 1/0O Devices seen from the CPU
(physical addresses for the on-board PCI 1/0 devices).

Before erasing or programming the boot flash ensure that you do not
destroy the Force Computers PowerBoot boot image and make a copy
of the boot flash device in socket J36 by using a programmer.

Always remember the following access rule for any reserved bits in
any PPC/PowerCoreCPCI-6750 register: written as 0, read as unde-
fined.

All registers must be written or read using the data path width docu-
mented for the respective register.

PPC/Power CoreCPCI-6750
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Table 14 PPC/Power CoreCPCI-6750 Memory Map seen from the CPU
Accessiblebus | Cache BUS

Addresson the Compact width
PPC bus Device PCI PCI L1 L2 [bit]
0000. 000046 Shared memory space consisting of : Y Y Y | Y | [64]
... 3FFF. FFFFg

* lower memory module

 (and upper memory module)

The memory space begins with bank O

and is contiguous. The end address de-

pends on the memory capacity.
4000. 000044 reserved — — — — —
... TFFF. FFFFg
8000. 000044 PCI memory space Y Y N | N | [32]
.. FCFF. FFFF16 | CompactPCl memory space
FD00. 000044 PCI/ISA memory space Y Y N | N | [8]
- FDFF. FFFF16 | 0000. 000044 ... 0OFF. FFFFqg

on PCI

(see table16 “PPC/PowerCoreCPCI-6750

1/0 Map seen from the PCI” on page 32)
FEOO. 00004 ISA bus ports Y Y N | N | [8]
- FETF. FFFF6 | (see table18 “PPC/PowerCoreCPCI-6750

ISA Bus Ports seen from the CPU” on

page 33)
FE80. 000046 PCI 1/0 space Y Y N | N | [32]
- FEBF. FFFF16 | 0080. 0000,5 ... OOBF. FFFF;g oOn

PCI

(see table16 “PPC/PowerCoreCPCI-6750

1/0 Map seen from the PCI” on page 32)
FECD. 0000,6 Configuration address register of the | Y Y N | N | [32]
.. FEDF. FFFF16 PPC-to-PCl bridge
FEEO. 000044 Configuration dataregister of the PPC-to- | N N N | N | [32]
... FEEF. FFFFg PCI bridge
FEF0. 0000;6 PCI interrupt acknowledge N N N | N | [32]
... FEFF. FFFFg
FF00. 000044 reserved — — - - —
... FFDF. FFFFg
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Table 14 PPC/Power CoreCPCI-6750 Memory Map seen from the CPU (cont.)
Accessiblebus | Cache BUS
Addresson the Compact width
PPC bus Device PCI PCI L1| L2]| [bit]
FFEO. 000044 User flash space Y Y Y |Y | [8]
... FFEF. FFFFg
FFF0. 000046 Boot flash space Y Y Y Y | [8
... FFFF. FFFFg
Table 15 PPC/Power CoreCPCI-6750 Memory Map seen from the PCI
Accessible bus | Cache
Bus
PCI memory Compact width
address Device PPC PCl L1 L2]| [bit]
0000. 000016 Shared memory space consisting of: Y Y Y | Y | [64]
... 3FFF. FFFFg
* lower memory module
 (and upper memory module)
The memory space begins with bank 0 and
is contiguous. The end address depends on
the memory capacity.
4000. 000044 reserved — — I
... TFFF. FFFFg
8000. 00004 PCI memory space Y Y N | N|[32]
... FCFF. FFFF1s | CompactPCl memory space
FDOO. 000044 Shared memory space Y Y N | N|[32
.. FDFF. FFFF16 | 0000. 00005 ... OOFF. FFFF;g (see
table 14 “PPC/PowerCoreCPCI-6750
Memory Map seen from the CPU” on
page 30)
FEOO. 000044 reserved — — I
... FFDF. FFFFyg
FFEO. 000044 User flash space Y Y Y'Y [§
... FFEF. FFFFg
FFF0. 000046 Boot flash space Y Y Y Y | [8
... FFFF. FFFFg

PPC/Power CoreCPCI-6750
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Table 16 PPC/Power CoreCPCI-6750 I/O Map seen from the PCI
Accessiblebus | Cache BUS
Compact width
PCI /O address | Device PPC PCI L1 L2 | [bit]
0000. 000044 ISA 1/O space Y Y N | N | [8]
--0000. FFFF16 | FE00. 00004¢ ... FEOO. FFFF;g ON
PowerPC CPU
(see tablel4 “PPC/PowerCoreCPCI-6750
Memory Map seen from the CPU” on
page 30)
0001. 000044 reserved — — - - —
... 007F. FFFFg
0080. 000044 PCI 1/0 space Y Y N | N | [32]
.- 00BF. FFFF16 | FE80. 000045 ... FEBF. FFFF;4 ON
PowerPC CPU
(see table 14 “PPC/PowerCoreCPCI-6750
Memory Map seen from the CPU” on
page 30)
00C0. 000044 reserved — — — - —
... FFFF. FFFFg
Table 17 PPC/Power CoreCPCI-6750Configur ation Base Addresses

Configuration base address | Device

8000. 000044 Base address

8000. C00044 PCI-to-PCI bridge

8000. FO00; ¢4 PCI-to-1SA bridge

8000. F10044 PCI-to-1SA bridge

(IDE function not supported)

8000. C8004¢ Ethernet controller

8000. D000 ¢4 PMC 1

8000. D800 ¢ PMC 2

Page 32 PPC/Power Cor eCPCI-6750



Hardware

Table 18

Table 19

PPC/Power CoreCPCI-6750 | SA Bus Ports seen from the CPU

Address

Device

FE00. 007344

RTC/NVRAM address low register

FE00. 00744

reserved

FE00. 007554

RTC/NVRAM address high register

FE00. 00774 RTC/NVRAM/RTC dataregister
FEOO. 02F8¢ Serial 1/0 port 2

... FEOO. 02FF44

FEOO0. 030044 ClO registers

... FE00. 03034

FE0O. 0308,

DRAM and cache configuration register (DCCR)

FE00. 031244
... FE00. 034044

Board gtatus and capability registers (BSCRs). The
addressess in this range which are not described in
section 3.16 “Board Status and Capability Registers -
BSCRS’ on page 69 are reserved.

FE00. 03F8,4
... FE0O. 03FF44

Serial 1/0 port 1

PPC/Power CoreCPCI-6750 PCI 1/0O Devices seen from the CPU

Address

Device

FE81. 00004
... FE81. OFFF,q

PCI-to-PCI bridge

FE85. 0000;4
... FEB5. 003F 4

Ethernet controller

user defined PMC1

user defined PMC 2

FECO. 0000,¢ PCI configuration address register
... FEDF. FFFF4

FEEO. 00004
... FEEF. FFFFq

PCI configuration data register

FEF0. 000044
... FEFF. FFFF g

PCI interrupt acknowledge register

PPC/Power CoreCPCI-6750
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IMPORTANT

This address map is a default address map which can be changed by the
user.

3.2 PPC/Power CoreCPCI-6750 Interrupt Map

Interrupt
Requests

PCI-to-1SA
Bridge Interrupt
Controller

Flexible
Interrupt
Programming

NMI

Interrupt Priority

The PCI-to-1SA bridge monitors all PPC/PowerCoreCPCI-6750 interrupt
requests (IRQs):

* interrupt requests of all 4 PCI bus interrupt levels

* interrupt requests from on-board I SA bus devices, e.g. from the serial
controller

» optiona interrupt requests (see figure 4 “PN15 Connector Pinout” on
page 22)

e CompactPCI related interrupt requests (see SW3-1 and SW3-2 in
table 8 “ Default Switch Settings’ on page 13)

The PCI-to-1SA bridge provides an ISA compatible interrupt controller
that incorporates the functionality of 2 interrupt controllers. The 2 con-
trollers are cascaded so that 13 chip external and 3 chip internal interrupts
are possible.

For information on programming the interrupt controller, see
section 3.13.2 “Interrupt Controller” on page 63.

Every interrupt source can be enabled and disabled to interrupt the CPU.
The PCI-to-1SA bridge supplies the interrupt vectors for all interrupts ex-
cept the non-maskable interrupt (NMI).

The NMI is routed from the IOCHK interrupt via the PPC-to-PCl bridge
to the MCP# signal at the PowerPC CPU. The NMI has the highest prior-
ity and is a non-vectored processor exception.

The following table shows the default mapping of the interrupts and their
interrupt priority. Interrupt priority level O isthe highest priority, level 15
isthe lowest priority. The mapping of the interrupts and the interrupt pri-
ority can be set also by the user.
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Table 20 Default PPC/Power CoreCPCI-6750 Interrupt Map
Interrupt
PCI-to-1SA priority
Function Device bridge IRQ level
Watchdog timer/ | Dedicated logic IOCHK (MCP#%), 0
abort key/SERR# NMI
Timer L/counter O | PCI-to-1SA bridge IRQO 1
User available PN15 connector (factory option) | IRQ1 2
Cascade PCI-to-1SA bridge IRQ2 -
Serial port 2 Seria port 2 IRQ3 11
Serial port 1 Seria port 1 IRQ4 12
User available PN15 connector (factory option) | IRQ5 13
User available PN15 connector (factory option) | IRQ6 14
User available PN15 connector (factory option) | IRQ7 15
Watchdog timer Dedicated logic (see SW8-4in IRQ8# 3
(optional routing) | table 8 “Default Switch Set-
tings’” on page 13)
INTA# PCI device: PCI-to-PCl bridge IRQ9 4
INTB# PCI device: Ethernet controller IRQ10 5
INTC# PCI devices IRQ11 6
User available PN15 connector (factory option) | IRQ12 7
Timer/parallel CiO IRQ13 8
port IRQ
CompactPCl sig- | Dedicated logic (see SW3-1and | IRQ14 9
nals FAL# and SW3-2intable 8 “Default
DEG# Switch Settings’ on page 13)
INTD# PCI devices IRQ15 10
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Table21

The following table shows the interrupt routing of the PMC dots.

PMC Interrupt Routing

Interrupt lines

PCIl-to-1SA bridge | PMC dot 1 PMC dot 2
INTA# INTCH# INTD#
INTB# INTD# INTA#
INTCH# INTA# INTB#
INTD# INTB# INTCH#

3.3 Hot-Swap Support

Connecting the
Board

The PPC/PowerCoreCPCI-6750 supports full hot-swap systems and
high-availability systems as defined by the CompactPCl Hot Svap Speci-
fication PICMG 2.1 R1.0.

The hot-swap capability of the PPC/PowerCoreCPCI-6750, which is a
peripheral board, is based upon

« apower control logic to power the board if enabled by the system,

e aprecharge circuitry,

» and a hot-swap control and status register informing the system board
about the current hot-swap status and controlling the interface to the
user.

When ingtalling the PPC/PowerCoreCPCI-6750 into a hot-swap Compact-
PCI system, the following main processes may take place:

* connecting the board (physical connection process)
« controlling the board connection (hardware connection process)

* controlling the board connection via system software (software con-
nection process)

To use the hot-swap features of the PPC/PowerCoreCPCI-6750, the
CompactPCI system must provide pin staging as defined in the Compact-
PCI Hot Swvap Specification PICMG 2.1 R1.0 so that the different con-
nection levels can be recognized. The board connection includes the
following steps:

1. At first the longest pins (1st-level pins) are connected. They supply the
on-board hot-swap logic to indicate the user via the blue hot-swap
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Controlling the
Board
Connection

Controlling the
Board
Connection via
Software

2.

3.

LED that a hot-swap process takes place and to precharge the 2nd-
level pins.

The 2nd-level pins are precharged in order to avoid PCI cycles running
on the backplane from being disturbed during connecting the 2nd-level
pins.

Finally, the 3rd-level pins are connected. They provide the board con-
nection control signals, which may be appraised and controlled by a
hot-swap controller.

After the board has been connected the controlling of the connection
takes place. The board connection control includes the following steps:

4.

When the board connection has been finished and a logic low is
detected on the CompactPCl signal BDSEL# provided by a 3rd-level
pin, the supply voltages for the board are ramped up.

. When al voltages have reached their appropriate values, the feedback

signal HEALTHY# is driven to the CompactPCI interface.

. HEALTHY# is used together with the CompactPCl reset signal (logi-

cal OR) to generate a separate reset signal for the PCI-to-PCl bridge,
and thus for the PPC/PowerCoreCPCI-6750.

. When the reset signal for the PCI-to-PCI bridge is inactive, the board

connection control is finished. Now, after configuring the PCI-to-PCI
bridge appropriately, accesses from a CompactPCl bus device to the
PCI-to-PCl bridge are possible.

After the board connection control further operation will be controlled
via software. The software connection control includes the following

steps:

8.

After the PPC/PowerCoreCPCI-6750 has been installed, it asserts the
signa ENUM# to the CompactPCl backplane. This signal isused in a
full hot-swap or high-availability environment to inform the CPU of
the system board or a hot-swap-controller (HSC) that a hot-swap pro-
cess takes place and that the system configuration is to be changed.

. The system software reconfigures the hardware and sets or clears the

hot-swap control and status register bits appropriately to control the
further generation of ENUM# signals and the illumination of the blue
hot-swap LED (see table 22 “Hot-swap Control and Status Register,
Bits[7...6], [3], and [1]” on page 38).
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Table 22 Hot-swap Control and Status Register, Bits[7...6], [3], and [1]
Bit 7 6 5 4 3 2 1 0
Value INS_ REM_ reserved L_STAT_ |reserved | ENUM_ reserved
STAT STAT CNTL MASK
IMPORTANT The hot-swap control and status register is accessible in the PCI configu-
ration space from both sides of the PCI-to-PCI bridge (CompactPCI and
i local PCI). The bridge is accessible from the local PCI bus number 00,
device number 1844, function number 00,¢. The register number is
0000. O0EE; g. The register location from the CompactPCI bus is sys-
tem specific and therefore beyond the scope of this manual.
I NS_STAT I NS_STAT indicates the status during the installation of the board.
(RIW)
= 0 noeffect
= 1 ENUM¢# is asserted to the CompactPCl backplane to indicate that the
board has just been inserted. After this| NS_STAT will be cleared.
REM STAT REM_STAT indicates the status during removing the board from the sys-
(RIW) tem.
= 0 noeffect
= 1 ENUM¢# is asserted to the CompactPCI backplane to indicate that the
board is about to be removed. After this REM_STAT will be cleared.
L_STAT _CNTL L_STAT_CNTL indicates the status of the blue hot-swap LED.
(RIW)
= 0 Hot-swap LED ison.
= 1 Hot-swap LED is off.
ENUM_MASK ENUM_MASK indicates whether the interrupt signal ENUM# is asserted
(R/W) on the CompactPCl backplane.
= 0 The ENUM# interrupt is asserted when the board is inserted or about to
be removed.
= 1 The ENUM# interrupt is not asserted when the board is inserted or about
to be removed.
Removing the To remove the PPC/PowerCoreCPCI-6750 from the system
Board

« open the front-panel handles; by this the interrupt signal ENUM# is
asserted to the CompactPCl backplane to indicate a pending removal.
This interrupt requests the board to be quiesced by system software if
available.
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e or quiesce the board and all processes via CompactPCl directly via
software (basic hot swap).

Afterwards, the hot-swap control and status register bits are appropriately
set so that the hot-swap LED turns blue. Now, the board may be physical-
ly disconnected from the system.

3.4 PowerPC CPU

Execution Units

Additiona
Features

The microprocessor PowerPC 750 is one of the basic components of the
PPC/PowerCoreCPCI-6750.

For detailed information refer to the PowerPC User’s Manual available
from Motorola Semiconductors.

The PowerPC 750 consists of a processor core and an internal L2 tag
RAM combined with a dedicated L2 cache interface and a PCI bus. It
provides:

* 32-bit effective addresses,

* integer datatypes of 8, 16, and 32 bits,

 and floating-point data types of 32 and 64 hits.

The PowerPC 750 is a superscalar processor sustaining a peak throughput

of 3 instructions per clock. It includes the following independent execu-
tion units:

« acontrol unit,

afloating-point unit,

2 fixed-point units,

» aload and store unit,

« acache and memory unit,

« and abusinterface unit.

» 32-KByte L1 data cache
« 32-KByte L1 instruction cache
* upto 1-MByte L2 cache

¢ memory management unit (MMU) with 128 entries, two-way set-asso-
ciative instruction TLB with 128 entries, two-way set-associative data
TLB

PPC/Power CoreCPCI-6750
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3.5

L2 Cache
The PPC/PowerCoreCPCI-6750 provides an L2 cache of up to 1 MByte.
The L2 cache is controlled by the L2 cache controller of the
PowerPC CPU. The L2tag is two-way set-associative with 4-K entry
tags per way. Only the memory space of the processor bus devices can be
cached inthe L2 cache.

Data Sheet For further information on programming the L2 cache controller see the
respective PowerPC User’s Manual available from Motorola Semicon-
ductors.

L2 Cache Size The available size of the L2 cache can be read by the software from the
DCCR, bits[7...6].

Table 23 DCCR, Bits[7...6]

FEO0O. 03084

Bit 7 6 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0

Value DCCR] 7..6] DCCR{ 5..0]

DCCR] 7..6] DCCR] 7..6] indicate the L2 cache configuration.

=00, noL2cacheavailable
=01, 256-KBytel 2 cache
=11, 512-KBytelL 2 cache
=10, 1-MByteL2 cache
DCCR[ 5..0] seetable 24 “DCCR, Bits[5...0]” on page 43
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3.6 Shared Memory

Requirements

Installation

Accessibility

ECC

Shared Memory
Accessss

The shared memory of the board is provided by one lower memory mod-
ule which is per default directly located on the board. The capacity of the
shared memory may be increased by installing an upper memory module
on top of the lower one.

For detailed information on the requirements, qualified configurations,
and max. power consumption of the memory modules, see section 2.1.1
“Requirements’ on page 5.

For information on installing the memory module refer to the respective

Memory Module Installation Guide.

The shared memory is accessible from:

* PowerPC CPU,

 other CompactPCl bus masters viathe PCI-to-PCI bridge,

« Ethernet DMA controller,

 other PCI DMA controllers on PMC modules,

 or from the PCI-to-ISA bridge DMA controller.

e |If an EDO DRAM memory module is instaled, only ECC is sup-
ported.

e If an SDRAM memory module is installed, neither ECC nor parity is
supported.

The ECC detects and corrects all single-bit errors. Double-bit errors and
errors within a nibble are only detected but not corrected. ECC is enabled
per default and can be disabled by the software.

The following 2 different types of shared memory accesses are possible;
1. Shared memory access without ECC or parity:

— In case of shared memory read accesses the bytes requested by the
master are read from the shared memory without additional transfers
for ECC or parity. If less than one long-word is read, the extraneous
dataisignored by the PPC-to-PCI bridge.

— In case of shared memory write accesses the bytes provided by the
master are written into the shared memory without additional trans-
fers for ECC or parity. If less than one long-word is written, the
extraneous data is masked by control signals. Therefore, only tar-
geted bytes are actually written.

2. Shared memory accesses with ECC

PPC/Power CoreCPCI-6750
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3.6.1

3.6.2

— A shared memory read access to less than one long-word is per-
formed by the PPC-to-PCl bridge as a read access to one aigned
long-word, so that the ECC byte can be checked. The 8 bytes and
the ECC byte are stored in the memory controller.

— A shared memory write access to less than one long-word is per-
formed by the PPC-to-PCI bridge as a read-modify-write access to
one aligned long-word. The PPC-to-PCl bridge reads the aigned
long-word, checks the ECC byte and merges the written data with
the data read from the shared memory. Then the PPC-to-PCl bridge
generates a new ECC for the merged long-word and writes the long-
word and ECC code into the shared memory.

Memory Controller

Memory
Configuration

The memory controller islocated in the PPC-to-PCl bridge.

The memory controller registers of the PPC-to-PCI bridge are accessible
via the configuration address register (CAR) and the configuration data
register (CDR). For configuring the memory controller the CAR and the
CDR must be set appropriately (see section 3.10 “ PPC-to-PCI Bridge” on

page 56).

Shared Memory Performance

“8-4-4-4” Burst
Transfer

The shared memory control logic is optimized for fast accesses from the
PowerPC CPU providing the maximum performance with enabled ECC.
Since the PowerPC CPU includes a data and instruction cache, many
CPU accesses are cache line “burst fills’. Within four 8-byte cycles these
burst fills attempt to read 32 consecutive bytes into the PowerPC CPU.

As an exampl e the shared memory performance in case of a66-MHz PPC
bus is described in the following.

EDO DRAM Shared Memory

If an EDO DRAM memory module is installed, the first read cycle of
such a burst usually requires 8 PPC bus clock cycles. Due to the opti-
mized design of the memory control logic, each subseguent cycle re-
quires only 4 PPC bus clock cyclesto complete. Thisis commonly called
an “8-4-4-4” burst transfer. Overall, the total cacheline “burst fill” opera-
tion requires 20 PPC bus clock cycles to transfer 32 bytes providing a
maximum memory bandwidth of over 105 MByte/s a 66-MHz PPC
clock freguency.
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Single Read and
Write

“2-1-1-1" Burst
Transfer

Single Read and
Write

Not all CPU accesses are burst transfers. Single read and write transac-
tions are also supported at maximum speed. A single read or write access
(1, 2, 4, or 8 bytes) requires 7 PPC bus-clock cycles. Distributed asyn-
chronous refresh is provided every 14 ps and an access during a pending
refresh cycle may be delayed by a maximum of 6 additional clock cycles
at 66-MHz PPC clock frequency.

SDRAM Shared Memory

Compared to an EDO DRAM shared memory the performance increases
significantly if an SDRAM memory module is installed. The first read
cycle of aburst requires 2 PPC bus clock cycles. Due to the optimized de-
sign of the memory control logic, each subsequent cycle requires only
1 PPC bus clock cycle to complete. Thisis commonly called a*2-1-1-1"
burst transfer. Overall, the total cache line “burst fill” operation requires
5 PPC bus clock cyclesto transfer 32 bytes providing a maximum memo-
ry bandwidth of 528 MByte/s at 82.5-MHz PPC clock frequency.

A single read or write access (1, 2, 4, or 8 bytes) requires 3 PPC bus-
clock cycles. Distributed asynchronous refresh is provided every 14.5 us
and an access during a pending refresh cycle may be delayed by a maxi-
mum of 8 additional clock cycles at 82.5-MHz PPC clock frequency.

3.6.3 Shared Memory Capacity

The capacity of the shared memory is encoded in the DCCR.

Table 24 DCCR, Bits[5...0]

FEO0O. 03084

Bit 7 6 5 ‘4 ‘3 ‘2 ‘1 ‘0
Value DCCR] 7..6] DCCR] 5..0]

DCCR] 7..6] see table 23 “DCCR, Bits[7...6]" on page 40

DCCR] 5..0] DCCR] 5..0] indicate the capacity of the shared memory. All combina-

tions not listed in the following table are reserved.
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Table 25 EDO DRAM Capacity
DCCR[ 5..0] Capacity [M Byte]
Lower EDO DRAM | Upper EDO DRAM
Bits |Bit4 |[Bit3 |Bit2 |Bitl |BitO |memorymodule |memory module
don't care| don't care| O 1 1 1 16 —
don't care| don't care| 1 1 0 1 64 —
don't care| don't care| 1 0 0 1 64 128
Table 26 SDRAM Capacity
DCCR] 5..0] Capacity [MByte]
Lower SDRAM |Upper SDRAM
Bit5 |Bit4 |Bit3 |Bit2 |Bitl |Bit0O |memory module |memory module
don't care| don't care| O 0 1 1 64 —
don't care| don't care| O 0 0 1 128 —
don't care| don't care| O 0 1 0 64 128
don’t care| don't care| 0 0 0 0 128 128

3.6.4 Shared Memory Organization

The EDO DRAM s arranged in 1 or 3 memory banks with nine 2M * 8
or 8M * 8 EDO DRAM devicesin each bank.

The SDRAM isarrangedin 1, 2, 3, or 4 banks with nine 8M * 8 SDRAM
devicesin each bank.

Each shared memory bank is 64-bit wide. The EDO DRAM memory
banks provide 1 additional byte for the ECC.

3.6.5 Cache Coherency and Snooping

To maintain the cache coherency of the shared memory, the
PowerPC CPU has the capability of snooping. On a snooped external bus
cycle the PowerPC CPU invalidates the cache line that is hit. Snoop hits
invalidate the cache line in all cases (also for aternate master read/write
cycles).
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3.6.6 Shared Memory Access from the Power PC CPU

3.6.7

After initialization the firmware enables the complete shared memory at
start address0000. 00004 . The memory address range, which is acces-
sible via the PPC bus, can be programmed in the PPC-to-PCl bridge
memory controller. Depending on the shared memory capacity, the end
address is set to the maximum available memory by the firmware.

Memory For information on the contiguousness of the shared memory space, see

Modules table 14 “PPC/PowerCoreCPCI-6750 Memory Map seen from the CPU”
on page 30.

Table 27 Default Shared Memory Access from the Power PC CPU
Capacity of the lower Capacity of the upper

Addressrange memory module [MByte] | memory module [M Byte]

0000. 000044 16 0

...00FF. FFFFg

0000. 000044 64 0

...03FF. FFFFg

0000. 000044 128 0

... O7TFF. FFFF ¢

0000. 000044 64 128

... OBFF. FFFFg

0000. 000044 128 128

... OFFF. FFFFg

Shared Memory Access viathe CompactPCl Bus

Programmable
Access Address
Range

Shared memory access from the CompactPCI busisrouted by the PCI-to-
PCI bridge viathelocal PCI bus and the PPC-to-PCI bridge. Viathe PCI-
to-PCI bridge the start access address and the size of the shared memory
can be programmed, via the PPC-to-PCl bridge the start and end access
addresses can be programmed.

The access address of the shared memory for other PCl bus masters is
programmable via the PCI-to-PCI bridge. The start address of the shared
memory and its size are programmable in 4-KByte increments via the
PCI-to-PCI bridge. Therefore, the address range used by the CompactPCI
bus masters is not necessarily the same as the one used by the
PowerPC CPU for local accesses.

PPC/Power CoreCPCI-6750
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PCl BusAccess  When the PCI-to-PCl bridge detects a CompactPCI bus access cycle to

Cycle the progranmed address range of the shared memory, it requests bus
mastership of the local PCI bus via the PCI bus arbiter. After the arbiter
has granted the PCI bus mastership to the PCI-to-PCl bridge, the PCI bus
access cycle is executed and al data is latched from (read cycles) or
stored to (write cycles) the shared memory. Afterwards the cycle is termi-
nated and the PCI-to-PCI bridge keeps the PCI bus mastership until an-
other PCI bus master requests it.

3.6.8 Shared Memory Access from the Ethernet Controller
The Ethernet controller uses the PCI bus mastership to transfer com-
mands, data, and status information to and from the shared memory via
the PCI bus and the PPC-to-PCI bridge.

3.6.9 Shared Memory Access from the PMC Modules
The PMC modules may use the PCI bus mastership to transfer com-
mands, data, and status information to and from the shared memory via
the PCI bus and the PPC-to-PClI bridge.

3.6.10 Shared Memory Access from the PCI-to-I SA Bridge
The PCI-to-ISA bridge uses the PCI bus mastership to transfer com-

mands, data, and status information to and from the shared memory via
the PCI bus and the PPC-to-PCI bridge.
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3.7 Boot Flash

Since the flash memory area is located on the PPC bus, the reset vector
table in the boot flash is visible to the CPU after power-on reset before
any initialization by the software. A memory address range of 2 MByteis
available for the complete flash memory, i.e. for the boot flash and the
user flash (see section 3.8 “User Flash” on page 50). For the boot flash
the first 1-MByte range is used. If more than 1 MByte is installed, the
boot flash is visible bank by bank, each bank consisting of 1 MByte.
Since only 1 MByte is preserved for the boot flash bank, one additional
paralle port pin provides switching techniques (see table 28 “ CIO: Port
A Data Register, bit [5...4]” on page 47) to increase the boot flash capac-

ity.

3.7.1 Boot Flash Address Range

The boot flash memory area is 8-bit wide organized. The PPC-to-PCI
bridge provides 21 addressing lines to address the board flash. Therefore,
2 MByte of the complete flash address range
FFEO. 00004¢...FFFF. FFFF, ¢ are accessible for 8-bit wide organized
flash devices. 1 MByte of the address space is used for the boot flash.

The following register map shows the bits provided to achieve the maxi-
mum of 2-MByte boot flash. The boot flash consists of one device with a
maximum of 2 banks each consisting of 1 MByte.

Table 28 CIO: Port A Data Register, bit [5...4]
FE0O. 0302
Bit ‘ 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
Value ENA_ |reserved |BOOT_  |FLSH SEL | FLSH SEL[ 1..0] |reserved | FA B[ 20]
WD DEV [2]
ENA VD seetable 36 “ ClO: port A Data Register, Bit [7]” on page 54
(RIW)
BOOT_DEV BOOT_DEV shows the selected boot device.
(R)
= 0 TSOP (J49) boot device has been selected.
= 1 PLCC (J12) boot device has been selected.

FLSH_SEL[ 2]
(RIW)

FLSH SEL[ 2] distinguishes between the 1-MByte boot flash areas of a
single device. FLSH_SEL[ 2] isconnected to the address pin A20 of the
TSOP boot flash via a programmable logic device. Since the boot flash
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FLSH_SEL
[1..0]
(RIW)

FA B[ 20]
(RIW)

Table 29

IMPORTANT

)

Reset Vector

can be accessed only between FFFO. 0000, ¢..FFFF. FFFF4¢, the soft-
ware has to set FLSH SEL[ 2] appropriately to select the considered
1-MByte bank. FLSH_SEL[ 2] extends the PPC-to-PCl bridge address-
ing lines and must not be changed by processor instructions fetched from
the boot flash device.

seetable 32 “ClO: Port A Data Register, Bits[3...0]” on page 51

see table 32 “ ClO: Port A Data Register, Bits[3...0]” on page 51

Boot Flash Address Range

Extended boot flash
Boot flash capacity via
Addressrange addr ess space FLSH _SELJ 2]
FFFO. 000046 512 KByte 512 KByte
... FFF7. FFFF 4
FFFO. 0000, 4 1 MByte 1 MByte
... FFFF. FFFF 4
FFFO. 0000, 4 1 MByte 2 MByte
... FFFF. FFFF 4

The firmware supports commands to select the device bank whichisto be
mapped into the address range (see PowerBoot User’s Manual, section
“FSELECT — Selecting Flash Memory”).

The CPU reset vector islocated at FFFO. 01004¢.

3.7.2 Boot Flash Sizeand Address Map

The accessible address range of the boot flash is determined by the boot
flash capacity. Therefore, the address range depends on the board type.
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Table 30 Boot Flash AddressMap
Boot flash
349 J12 Total boot | Resultingaddress | Bank address
flash rangefor processor | via
TSOP device |PLCC device |capacity ingructions FLSH SEL[ 2]
1 MByte - 1 MByte FFFO. 0000, 0
... FFFF. FFFFg
2 MByte - 2 MByte FFF0. 0000, 0.1
... FFFF. FFFFg
- 512 KByte 512 KByte | FFF0.00004¢ 0
... FFF7. FFFFg
NOTICE The boot flash size of the PLCC devices is a factory option. Do not re-
duce or increase the size of the boot flash devices even if socketed. Other-
f : wise the devices and/or data could be damaged.

3.7.3 Boot Flash Devices

The board provides one user programmable boot flash device at one of
the following locations:

Location e J49 (unsocketed)
e or J12 (socketed)

Base Address FFFO0. 000044
Device Types The available boot flash devices are programmableat VPP=5V.

The following table shows the boot flash factory options using the listed
device types (or equivalent).

Table 31 Boot Flash Factory Options, Device Types, and Default Configura-
tion
Devicetype Packagetype Default
1. | 29F040:512K * 8 PLCC (socketed) X
2. 28F008S5:1M * 8 TSOP (unsocketed)
3. | 29F016:2M * 8 TSOP (unsocketed)
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3.7.4 Programmingthe Boot Flash

NOTICE

A

3.8 Use Flash

Writing to the boot flash is enabled only if Boot flash write protection is
set to ON (default “OFF”, see page 13).

When the write protection of the boot flash is disabled, programming is
handled by PowerBoot packaged with the PPC/PowerCoreCPCI-6750
(see PowerBoot User’s Manual “FERASE — Erasing Flash Memories’
and “FPROG — Programming Flash Memories’) and by the assembly
process.

Before erasing or programming the boot flash ensure that you do not de-
stroy Force Computers' firmware and make a copy of the boot flash con-
tents.

The second MByte of the flash memory space is used for the user flash. If
more than 1-MByte user flash is installed, the user flash is visible only
bankwise, each bank consisting of 1 MByte. Since only 1 MByte is pre-
served for the user flash bank, 3 additional parallel port pins (seetable 32
“ClO: Port A Data Register, Bits[3...0]” on page 51) provide switching
techniques to increase the user flash capacity. These pins extend the PPC-
to-PCI bridge addressing lines.

3.8.1 User Flash Address Range

The flash memory area is 8-bit wide organized. The PPC-to-PCI bridge
provides 21 addressing lines to address the flash memory. Therefore,
2 MByte of the complete flash address range
FFEO. 00004¢ ... FFFF. FFFF,¢ are accessible for 8-bit wide orga-
nized flash devices. The second 1-MByte rangeis used for the user flash.

The following register map shows the additional bits to be added to
achieve the maximum 8-MByte user flash. The user flash can be divided
into 4 flash devices each consisting of two 1-M Byte banks.
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Table 32 ClO: Port A Data Register, Bits[3...0]
FEOO. 0302
Bit 7 6 5 4 3 2 1 0
Value ENA_  |reserved |BOOT_ |FLSH SEL | FLSH SEL[ 1..0] |reserved | FA_B[ 20]
WD DEV [2]
ENA WD see table 36 “ CIO: port A Data Register, Bit [7]” on page 54
(RIW)
BOOT_DEV see table 40 “ ClO: Port A Data Register” on page 67
(R)
FLSH SEL[ 2] see table 28 “ CIO: Port A Data Register, bit [5...4]" on page 47
(RIW)
FLSH SEL FLSH SEL[ 1..0] selects the user flash device to be paged into the
[1..0] memory range FFEQ. 000044 ... FFEF. FFFF4¢.
(RIW)
Table 33 User Alash Address Map
User flash FLSH SEL [1..0] | Addressrange
1 00, FFEO. 0000,

... FFEF. FFFFg

2 01, FFEO. 00006
... FFEF. FFFFg

3 10, FFEO. 00006
... FFEF. FFFFg

4 11, FFEO. 00006
... FFEF. FFFFg

FA_B[ 20] FA_B[ 20] distinguishes between the 1-MByte user flash areas of asin-

(RIW) gle device. FA_B[ 20] is directly connected to the address pin A20 of
the user flash. Since the user flash can be accessed only between
FFEO. 00004¢...FFEF. FFFF,¢, the software has to set FA_ B[ 20]
appropriately to select the considered 1-MByte bank.
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Table 34 User Alash Address Range
User flash address space Extended user flash capacity
Addressrange [MByte] viaFA B[ 20] [MByte€]
FFEO. 000044 1 1

... FFEF. FFFF g

FFEO. 000044 1 2
... FFEF. FFFF g

IMPORTANT The firmware supports commands to select the device bank to be mapped
into the address range (see PowerBoot User’'s Manual, section
i “FSELECT — Selecting Flash Memory”).

3.8.2 User Flash Size

The on-board user flash is accessible according to table 33 “User Alash
Address Map” on page 51. The following user flash capacities are avail-
able:

* 0MByte
* 4 MByteif
— four IM * 8 devices
— or two 2M * 8 devices are used
« 8 MByteif four 2M * 8 devices are used

3.8.3 User Flash Devices
The user flash consists of up to 4 user programmable devices.
Base Address FFEO. 000044
Device Types The available boot flash devices are programmableat VPP =5V.

The following table shows the factory options available for the user flash
using the device types listed (or equivalent).
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Table 35

User Flash Device Types (Factory Options) and Address Ranges

Devicetype Number | Addressrange
1. | Nouse flashingalled
2. | 28F008S5:1M * 8 4 FFEO. 0000,4
... FFEF. FFFFg
3. | 29F016:2M * 8 4 FFEO. 0000,4
... FFEF. FFFFg

3.8.4 Programming the User Flash

Writing to the user flash is enabled only if SW6-3 is set to OFF (default
“OFF”, see page 13).

When the write protection of the user flash is disabled, programming is
handled by PowerBoot packaged with the PPC/PowerCoreCPCI-6750
(see PowerBoot User’s Manual section “FERASE — Erasing Flash Mem-
ories’ and section “FPROG — Programming Flash Memories’) and by the
assembly process.

3.9 Watchdog Timers

Enabling the
Watchdog
Timers

Starting the
Watchdog
Timers

The PPC/PowerCoreCPCI-6750 provides 2 independent watchdog timers
monitoring the CPU activity. If no triggering occurs during the selected
timeout periods,

* the watchdog timer 1 generates areset pulse

» and the watchdog timer 2 generates an NMI or a high-level interrupt
(depending on the setting of SW8-4) to the PowerPC CPU.

e The watchdog timer 1 is enabled by setting SW8-1 to ON (default
“OFF = disabled”, see page 14).

» The watchdog timer 2 is enabled by setting SW8-2 to ON (default
“OFF = disabled”, see page 14).

If SW8-1 and SW8-2 are set appropriately, both watchdog timers will be
started viaENA_WDin the CIO: port A Data Register, Bit [7]. When start-
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ed, the watchdog timers can be stopped only by areset. After areset none
of the watchdog timersiis started.

Table 36 CIO: port A Data Register, Bit [7]
FEOO. 0302
Bit 7 6 5 4 3 2 1 0
Value ENA W | resarved |BOOT_DEV | FLSH SEL| FLSH SEL[1..0] resarved | FA B[ 20]
[2]
ENA WD ENA WD starts the watchdog timers 1 and 2.
(RIW)
= 0 Watchdog timers 1 and 2 are started if low level is held for more than
8 ms.
= 1 nochange

BOOT_DEV see table 40 “ ClO: Port A Data Register” on page 67

(R)

FLSH SEL[ 2] see table 28 “ CIO: Port A Data Register, bit [5...4]” on page 47

(RIW)

FLSH SEL seetable 32 “ClO: Port A Data Register, Bits[3...0]” on page 51

[1..0]

(RIW)

FA_B[ 20] see table 32 “ CIO: Port A Data Register, Bits[3...0]” on page 51

(RIW)

Triggering A watchdog timer is triggered when the respective sanity check of this
timer is performed. A sanity check includes 2 write cycles to the appro-
priate sanity check address with defined data. After the sanity check has
been performed, the timeout period for the watchdog timer will be reset.

Watchdog To trigger the watchdog timer 1, take the following 2 steps:

Timer 1 1. Write 55, ¢ to the ISA 1/0 address 312,

2. Write AA;g tothe ISA /O address 312 4.
Watchdog To trigger the watchdog timer 2, take the following 2 steps:
Timer 2 1. Write 55,6 to the ISA 1/0 address 316 .
2. Write AA;g tothe ISA /O address 316 4.
NOTICE Although the watchdog timers are started synchronously, they may be re-

JAN

triggered independently, hence asynchronously. Thus, it is possible to get
areset pulse from the watchdog timer 1 without gotten an interrupt from
the watchdog timer 2 (if both watchdog timers are enabled). In order to
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avoid this, the sanity checksfor both timers should be performed simulta-
neously.

Timeout The watchdog timeout period can be selected via SW8-3 (see table 8
“Default Switch Settings” on page 13).

Interrupt If triggering of the watchdog timer 2 does not occur within the selected
watchdog timeout period, the watchdog timer 2 asserts an interrupt to the
PCI-to-1SA bridge:

e If SW8-4 is set to ON, an IOCHCK interrupt, which is an NMI, is
asserted and routed to the M CP# interrupt pin of the PowerPC CPU.

o If SW8-4isset to OFF, an ISA_IRQ<8># interrupt is asserted which is
routed to the shared interrupt input of the PowerPC CPU.

Reset If triggering of the watchdog timer 1 does not occur within the selected
watchdog timeout period, the watchdog timer 1 initiates a reset of the
board.

BSCR: The PPC/PowerCoreCPCI-6750 provides a BSCR watchdog status regis-

Watchdog Status  ter indicating the current watchdog parameters. The register bits 3...0 re-

Register flect the setting of SW8-4, SW8-3, SW8-2, and SW8-1.

Table 37 BSCR: Watchdog Status Register, Bits[4...0]

FEO0O. 032044

Bit 7 6 5 4 3 2 1 0

Value reserved | reserved | reserved |VD W2 W W2 W1
started |routing | tineout |enable enabl e

WD started WD st ar t ed indicates whether the watchdog timers 1 and 2 have been

(R) started via ENA_WD (see table 36 “CIO: port A Data Register, Bit [7]”
on page 54).

= Watchdog timers 1 and 2 have not been started.

= 1 Watchdogtimers 1 and 2 have been started.
WD2 routing VD2 routing indicates the interrupt type generated by the watchdog
(R) timer 2.

= 0 Watchdog timer 2 generates a high-level interrupt (SW8-4 set to ON).

= 1 Watchdog timer 2 generates an NMI (SW8-4 set to OFF).

WD ti meout WD t i meout indicates the period of time after which the watchdog time

(R) of the watchdog timers 1 and 2 expires. When the selected time of the
watchdog timers 1 and 2 has expired, areset of the board and an NMI, re-
spectively, are going to be generated.

= 0 Watchdog timer 1 expires after ~2,5 s
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3.10

WD2 enabl e
(R

WD1 enabl e
(R

and watchdog timer 2 expires after ~ 500 ms (SW8-3 set to ON).

Watchdog timer 1 expires after ~0,5 s
and watchdog timer 2 expires after ~ 32 ms (SW8-3 set to OFF).

WD 2 enabl e indicates whether the watchdog timer 2 is enabled.

Watchdog timer 2 is disabled (SW8-2 set to ON).
Watchdog timer 2 is enabled (SW8-2 set to OFF).

WD 1enabl e indicates whether the watchdog timer 1 is enabled.

Watchdog timer 1 is disabled (SW8-1 set to ON).
Watchdog timer 1 is enabled (SW8-1 set to OFF).

PPC-to-PCI Bridge

Processor
Interface

Memory
Interface

Features of the
PCI Interface

The PPC-to-PCI bridge provides an integrated and PowerPC compliant
interface between the PowerPC CPU, the main memory, the user and
boot flash, and the PCI bus.

The processor interface provides a 64-bit data bus and a 32-bit address
bus. It supports full memory coherency. Furthermore, it pipelines proces-
SOr aCcCeSSEs.

Depending on the memory module installed on the board, the memory in-
terface is programmed to support the shared memory. The memory inter-
face provides a 64-bit data bus to the shared memory. If an EDO DRAM
memory module is installed on the board, ECC is per default enabled by
the software (see section 3.6 “ Shared Memory” on page 41). The PPC-to-
PCI bridge supports up to 1-GByte shared memory.

The memory interface supportswriting of flash memory and write buffer-
ing for PCI and processor accesses.

The PCI interface implements the following features:
» compliant with the PCI Local Bus Specification Rev. 2.1
e operation at 33 MHz

« PCI interlocked accesses to shared memory vialock pin and lock pro-
tocol

» accessesto all PCl address spaces

» selectable big or little endian operation
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Registers

Table 38

Example

 dtore gathering of PPC-to-PCl writes and PCI-to-memory writes and
memory prefetching of PCI read accesses

» PCI configuration registers
 databuffering (in/out)

e parity support

* error reporting mechanism

 concurrent transactions on the processor and the PCI bus

The register set of the PPC-to-PCI bridge is accessible via the configura-
tion address register (CAR) and the configuration dataregister (CDR). To
configure the memory controller, the CAR and the CDR must be set ap-
propriately:

» To access the register set of the PPC-to-PCI bridge with offset xy, the
CAR must contain xy00. 008044 (see table 17
“PPC/PowerCoreCPCI-6750Configuration Base Addresses’ on
page 32). The register offset xy has to be written into the most signifi-
cant byte of the CAR. The lowest significant byte must be set to 804
(swapped byte).

* The CDR contains the contents for the memory controller registers
(R/W) to be accessed.

CAR and CDR address map

Register Address

CAR FECO. 000044

CDR FEEO. 0000;6

If you want to enable memory bank 0 and 1, you have to access the mem-
ory bank enable register at offset AO;g, and to write the value 03,4 into
thisregister:

1. Writethe value AO0O. 0080, 4 to the CAR address FECO. 00004¢.
2. Writethe value 03 4 to the CDR address FEEQ. 0000 4.
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3.11 PCI-to-PCI Bridge

Features

CSR Base
Address

The PCI-to-PCI bridge may act as PCI master and PCI slave device on
the CompactPCl bus and is particularly convenient for the local PCI bus,

The PCI-to-PCI bridge provides:

32-bit with up to 33-MHz PCI bus interface on the CompactPCI bus
and the local PCI bus

integral buffersfor write posting and read buffering to maximize band-
width utilization

2 sets of standard PCI configuration registers:
— one set for the CompactPCI bus
— and one for the local PCI bus.

4 programmable interface base address configuration registers for
downstream forwarding from CompactPCl to local PCl and 3 pro-
grammable interface base address configuration registers for upstream
forwarding from local PCI to CompactPCl

flexible register set programmable from the CompactPCI bus and the
local PCI bus (not valid for the CSR register sets)

For the local PCI interface the CSR base address is set by the user
(CSR base address + 4 KByte).

For the CompactPCI interface the CSR base address is set by the Com-
pactPCI system controller.

3.11.1 CompactPCI BusInterface

BARs

The PPC/PowerCoreCPCI-6750 provides a complete CompactPCI bus
interface compliant with the CompactPCl Specification PICMG 2.0 R2.1.

The PCI-to-PCI bridge includes 4 base address registers (BARS) to per-
form downstream transfers from the CompactPCl bus to the local PCI
bus:

BAR 0: used for mapping downstream memory space and the lower
4 KByte of the CompactPCl CSR space

BAR 1: used for mapping downstream memory or 1/O space
BAR 2: used for mapping downstream memory space
BAR 3: used for mapping downstream memory space
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Supported
Transfers

The size of the BARS can be programmed and may also be disabled. Only
BAR 0 cannot be disabled, since the CSRs for the CompactPCl bus are
always mapped into this area.

The CompactPCI bus interface responds to the following transfers:

 al memory commands

* 1/O read and write commands

* dual address commands

* type O configuration commands

The CompactPCI bus interface is able to initiate the following transfers:
* al memory commands

* 1/O read and write commands

* dual address commands

* type 0 and type 1 configuration commands

3.11.2 Local PCIl BusInterface

BARs

Supported
Transfers

The PPC/PowerCoreCPCI-6750 provides a complete local PCI bus inter-
face compliant with the PCI Local Bus Specification Rev. 2.1.

The PCI-to-PCI bridge includes 3 BARs to perform upstream transfers
from the local PCI bus to the CompactPCI bus. 2 of them are used for
mapping upstream memory space. The third BAR may be programmed
for 1/0 or memory space mapping:

* BAR 0: used for mapping upstream memory or /O space

* BAR 1: used for mapping upstream memory space

e BAR 2: used for mapping upstream memory space

The size of the BARS can be programmed and may also be disabled.

Thelocal PCI bus interface responds to the following transfers:
 al memory commands

* 1/O read and write commands

* dual address commands

* type O configuration commands

Thelocal PCI businterface is able to initiate the following transfers:

* al memory commands
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3.11.3 Exception Signals

CompactPClI
Interrupt

Loca PCI
Interrupt

¢ |/O read and write commands
¢ dua address commands

* type 0 and type 1 configuration commands

The PCI Local Bus Specification Rev. 2.1 includes the signals INTA#,
INTB#, INTC#, and INTD# for signalling exceptions or status.

On the CompactPCI bus the signal INTA# is connected to the backplane
and forwards an exception signal to the system board (board in the sys-
tem slot).

A CompactPCI interrupt is going to be asserted when one of the follow-
ing conditions is true:

» The appropriate doorbell register bit is set.

» The 120 outbound queue is not empty.

» The subsystem event bit is set.

These conditions are individually maskable.

On the loca PCI bus the signal INTA# is connected to the CPU via the
interrupt handler located in the PCI-to-1SA bridge and the PPC-to-PCI
bridge.

A loca PCI interrupt is asserted when one of the following conditionsistrue:
« The appropriate doorbell register bit is set.

* The |20 inbound queue is not empty.

« A page boundary is reached when performing lookup table address
translation.

These conditions are individually maskable.

3.12 Ethernet Interface

The PPC/PowerCoreCPCI-6750 offers a Local Area Network (LAN) in-
terface at the front panel. This LAN interface is based on

 an Ethernet controller located at the PCI bus
¢ an Ethernet interface adapter
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« and on afilter transformer routing the 2 differential receive and the 2
differential transmit lines of the 10Base-T or 100Base-TX interface to
the Ethernet interface adapter.

Ethernet Address  The unique Ethernet address is permanently stored at the ID-ROM (see
section 2.9 “Ethernet Interface” on page 18). After power-on the Ethernet
address is copied into the NVRAM at offset 1C12, 4 where it can be read
by the software.

Features The Ethernet interface provides the following features:

» compatibility with |EEE 802.3/Ethernet
 datarate of 100 Mbit/s
» DMA capability

* interrupt generation

3.12.1 Ethernet Controller
Thefast Ethernet LAN controller provides the following features:

Integration * integration features
Features — integrated PCS and scrambl er/descrambler for CAT5
— integrated AUI port routed to PN15, which is a factory option (see
figure4 “PN15 Connector Pinout” on page 22), and to J5 of the
CompactPCI bus (see figure 3 “Pinout of the CompactPCI Connec-
tor J5, Rows A...E” on page 20)

— autonegotiation of full-duplex and half-duplex operation for 10 and
100 Mbit/s (NWAY)

Performance » performance features

Features — support of PCl read multiple, read line, and write and invalidate
commands

— direct shared memory access (DMA) with programmable burst size
provided for low CPU utilization

— unlimited PCI burst support
— support of early interrupt on transmitting and receiving

— support of a variety of flexible address filtering modes (including
perfect, hash tables, inverse perfect, and promiscuous)
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Device Features

Automatic
Detection and
Sensing Features

CSR Base
Address

Interrupt

» device features

— support of big or little endian byte ordering for buffers and descrip-
tors

— support of full-duplex operation on Ml port

— low-power management with 2 power-saving modes (sleep and
Snooze)

— internal and external loopback capability on al network ports
— LED support for network activity indications
— low-power, 3.3-V CMOS technol ogy

— maximum supply current after power-up: 70 mA

« automatic detection and sensing features

— support of the IEEE 802.3 autonegotiation agorithm of full-duplex
and half-duplex operation for 10 and 100 Mbit/s

The CSR base address of the Ethernet controller is FE85. 00004¢.

The Ethernet controller uses the signal INTB# for interrupting the CPU
(see table 20 “Default PPC/PowerCoreCPCI-6750 Interrupt Map” on

page 35).

3.12.2 Ethernet Interface Adapter

Features

The Ethernet interface adapter integrates:

physical layer integrated in one device

MII interface

10Base-T and 100Base-TX compliant half- and full-duplex transceiver

extended register set including detailed status monitoring

3.13 PCI-to-1SA Bridge

Master/Slave
Interfaces

The PCI-to-1SA bridge provides:

* aPCIl master/dave interface with 33 MHz
+ and an |SA master/slave interface with 8.25 MHz.
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Timer/Counter

Interrupt
Controller

DMA Functions

NMIs

Multifunctional
Device

The PCI-to-1SA bridge integrates a timer/counter with 3 channels.

In addition, the PCI-to-1SA bridge includes 2 interrupt controllers sup-
porting 15 interrupt channels. These interrupt controllers can be pro-
grammed independently of edge or level sengitivity.

The PCI-to-I1SA bridge has 2 DMA controllers and 7 independently pro-
grammable channels.

The PCI-to-1SA bridge integrates a control logic generating NMIs.

The PCI-to-1SA bridge is a multi-functional device:
 the PCI-to-ISA bridgeisfunction O,
* the|IDE controller (not used on the board) is function 1.

Both functions can be configured independently. The IDE interface is
disabled per default.

3.13.1 PCI-to-ISA Function

Devices and
Registers on the
| SA bus

|SA Base
Address

The PCI-to-1SA-bridge prevents the slower 1/O devices from slowing
down the PCI bus.

The following devices/registers are located on the |SA bus:

» 2 serid interfaces

* NVRAM and RTC

* CIOfor internal control

« DCCR

* BSCRs

* PN15 connector (factory option) for ISA extension

The ISA base address of the PCI-to-I1SA bridge is FEOO. 0000 4¢.

3.13.2 Interrupt Controller

The following figure shows the default interrupt structure of the
CPU board. The interrupt controller of the PCI-to-1SA bridge is used for
interrupt routing. The PCI-to-ISA bridge collects the possible interrupts
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and passes them to the CPU viathe INTR line. An NMI is generated only
if:

» aPCl system error (PCl signal SERR# active) occurs,

» awatchdog timeout occurs,

« or the Abort key is pressed.

All interrupts can be disabled independently.

Figure 6 Default PCI-to-I SA Bridge Interrupt Structure
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e 1 I S S
IRQ3
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IRQ13 IRQ4 -
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IRQ14 IRQ7 »|/R7 INTR ,/MCP
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ke 1RO IR0 INTR || Master
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3.14 Real-Time Clock / Non-Volatile RAM

Features of the
Battery

Address Space

Table 39

Address Access

NVRAM

User Defined
Area

Configuration
Area

The rea-time clock (RTC) and the non-volatile RAM (NVRAM) are
housed in one device including a battery backup.

The battery is mounted as snaphat on top of the device with a direct con-
nection to its power supply. For information on exchanging the battery
see section 2 “Installation” on page 5.

If the power fails, the device is automatically deselected and changes into
write-protected mode.

The RTC/NVRAM address space is divided into 3 used parts.

Address Ranges of the RTC/NVRAM

Addressrange | Access

000044 NVRAM user defined area
... 1BFF4

100044 NVRAM configuration area
... 1FF04

1FF14 unused

... 1FF7 14

1FF84¢ RTC registers

... 1FFF4

The access to the RTC/NVRAM is 8-bit wide and indirect. To access a
location within the device:

1. write the lower address byte to FE0O. 007344 (write-only),

2. write the higher address byte to FE00. 0075,¢ (write-only),

3. and read or write data from or to FEQO. 0077 1.

Since the last 16 bytes are used for the RTC or unused, the NVRAM has

a capacity of 8 KByte— 16 bytes. The complete address space of the
NVRAM is00004¢ ... 1FFO4g.

The user may store important data in the user defined area of the
NVRAM.

The NVRAM configuration areais used for internal configuration data.
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IMPORTANT

Features of the

RTC

Do not change the vaues stored in the configuration area.

The on-board RTC maintains accurate time and date based on its own
quartz. The on-board RTC is year-2000 compliant.

3.15 PPC/Power CoreCPCI-6750 Parameters, Timers, and CIO

3.15.1 Parameters

—DRAM
— Cache
— Boot flash

— User flash
— Boot
parameters

—1D-ROM
— Busmode

3.15.2 Timers

The configuration and  status information  for  severd
PPC/PowerCoreCPCI-6750 parameters and timers are accessible via an
8-bit register, the ClO data and timer registers, and the NVRAM configu-
ration area. They are al located on the ISA bus.

Some of the following parameters can only be read, others can be read
and written:

reading the DCCR (see table 24 “DCCR, Bits[5...0]” on page 43)
reading the DCCR (seetable 23 “DCCR, Bits[7...6]" on page 40)

writing parameters of the boot flash devices via ClO port A (see table 28
“ClO: Port A Data Register, bit [5...4]" on page 47)

writing parameters of the user flash devices via CIO port A (see table 32
“ClO: Port A Data Register, Bits[3...0]” on page 51)

reading the boot parameters from the NVRAM (see section 3.14 “Real-
Time Clock / Non-Volatile RAM” on page 65)

The ID-ROM includes different parameters internally used.

The PMC busmode signals can be set and read via CIO port B (see
table 49 “CIO: Port B Data Register, Bits[5...1]" on page 75).

The PPC/PowerCoreCPCI-6750 includes 5 different timers:
» The PowerPC CPU provides a 64-bit timer.
* The PCI-to-1SA bridge provides a system timer (counter O, IRQ 0).

* The CIO provides 3 independently programmable 16-bit timers with
500-ns resolution which can aso be used as counters.
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3153 CIO

Features of the
CIO

Base address

IRQ

The peripheral clock of the CIO device is connected to a 4.125-MHz
source.

The PPC/PowerCoreCPCI-6750 integrates 1 CIO which controls internal

signals and devices. The CIO includes 3 independently programmable

ports A, B, and C.

The CIO contains:

« 2 independent 8-bit ports (ports A and B),

* one specia-purpose 4-bit port (port C),

» and 3 independently programmable 16-bit timers which can also be
used as counters.

FE00. 030044

The interrupt request output of the CIO uses IRQ13.

3.154 CIO: Port A Data Register

Table 40 ClO: Port A Data Register

FEOO. 0302454

Bit 7 6 5 4 3 2 1 0

Value ENA_ reservedBOOT_  |FLSH SEL FLSH SEL [1.0] [reservedFA B[ 20]
WD DEV [2]

ENA WD see table 36 “CIO: port A Data Register, Bit [7]” on page 54

(RIW)

BOOT_DEV seetable 28 “ClO: Port A Data Register, bit [5...4]” on page 47

(R)

FLSH SEL[ 2] see table 28 “ CIO: Port A Data Register, bit [5...4]" on page 47

(RIw)

FLSH SEL seetable 32 “ClO: Port A Data Register, Bits[3...0]” on page 51

[1..0]

(RIW)
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FA_B[ 20]
(RIW)

seetable 32 “ClO: Port A Data Register, Bits[3...0]” on page 51

3.155 CIO: Port B Data Register

3.15.6

Table 41

Cl0O: Port B Data Register, Bits[7...6]

FE00. 030144

Bit 7 6 5 ‘4 ‘ 3 2 1 0

Value ID_SCL |I D_SDA BUSMODE] 4..2] BUSMODE[ 1..0] || SA_| DENT
| D_SCL | D_SCL controlsthe ID-ROM SCL signal (I2C bus).

(W)

| D_SDA | D_SDA controls and indicates the status of the ID-ROM seria datasig-
(RIW) nal (1°C bus).

BUSMODE seetable 49 “CIO: Port B Data Register, Bits[5...1]" on page 75

[4..2]

(RIW)

BUSMODE seetable 49 “CIO: Port B Data Register, Bits[5...1]" on page 75

[1..0]

(R)

| SA | DENT see table 50 “ CIO: Port B Data Register, Bit [0]” on page 76

(R)

ClO: Port C Data Register

Table 42

ClO: Port C Data Register, Bits[3...0]

Bit

FE00. 030044

7 ‘6 ‘5 ‘4

2

0

Value

used as masking bits for write
accesses to bit 3...0 (e.g.: if bit 4
is1, bit O cannot be written)

LED] 3..2]

LED [1..0]
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LEQ] 3..2] LEDQ 3..2] controlsthe user LED U2 at the front panel.
(RIw)

= 00, UserLED U2isoff.

= 01, UserLED U2isgreen.

= 10, User LED U2isred.

= 11, User LED U2isoff (default).

LEDN 1..0] LEDQ] 1..0] controlsthe user LED U1 at the front panel.
(RIW)

= 00, UserLED Ulisoff.

= 01, UserLED Ulisgreen.

= 10, User LED Ulisred.

= 11, User LED U1lisoff (default).

3.16 Board Statusand Capability Registers- BSCRs

The PPC/PowerCoreCPCI-6750 provides several BSCRs. These registers
indicate the current status of the board and include features for generating
software reguested reset conditions.

All BSCRs are located on the 1SA bus and are accessible in the address
range FEOO. 0312,¢..FE00. 0340, ¢. Unused addresses within thisad-
dressrange are reserved.

3.16.1 BSCR: Watchdog Timer 1 Sanity Check Register

Table 43 BSCR: Watchdog Timer 1 Sanity Check Register, Bits[7...0]

FE00. 031244

Bit 7 6 5 4 3 2 1 0
Value ‘ | SA_DATA[ 7..0]
| SA DATA | SA_DATA] 7..0] correspond to the part of the sanity check which is
[7..0] performed.
(W) 2 write accesses are required to retrigger the watchdog timer 1.

5546 1st part of sanity check is performed.
AA;g  2nd part of sanity check is performed.
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3.16.2 BSCR: Watchdog Timer 2 Sanity Check Register

Table 44 BSCR: Watchdog Timer 2 Sanity Check Register, Bits[7...0]

FE0O. 0316,

Bit 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘2 ‘ 1 ‘ 0
Value | SA DATA[ 7..0]
| SA_DATA | SA_DATA[ 7..0] correspond to the part of the sanity check which is
[7..0] performed.
(W) 2 write accesses are required to retrigger the watchdog timer 2.

551 1st part of sanity check is performed.

AAig  2nd part of sanity check is performed.

3.16.3 BSCR: Watchdog Status Register

Table 45 BSCR: Watchdog Status Register, Bits[4...0]
FEOO. 032045
Bit 7 6 |5 |4 3 2 1 0
Value reserved W W2 VD VD2 W1
started routing | tineout | enable enabl e

WD started see table 37 “BSCR: Watchdog Status Register, Bits[4...0]” on page 55
(R)

WD2 routing

(R)

WD ti neout

(R)

WD2 enabl e

(R)

WD1 enabl e

(R)

3.16.4 BSCR: Last Reset Register
In the last reset register only one hit is set at time. This bit indicates the

last reset source. The bits have different priorities: if more than one reset
source is active, bit 0 has the highest, bit 7 the lowest priority.

Page 70 PPC/Power Cor eCPCI-6750



Hardware

Only the reset sources described in the following are indicated by the last
reset register. If the reset is generated by another source, the last reset
register does not indicate this source and keeps its current value.
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Table 46 BSCR: Last Reset Register, Bits[7...5] and [2...0]
FEO0O. 03244
Bit 7 6 5 4 3 2 1 0
Value pbr st soft_ SW_rst_ reserved wd_ rst_ power _
rst req expired| switch | up
pbr st pbr st indicates whether the last reset has been generated by the signal
(R) PBRST# asserted to the CompactPCl backplane.
= 0 Last reset has not been generated by PBRST# asserted to the CompactP-
Cl backplane.
= 1 Last reset has been generated by PBRST# asserted to the CompactPCl
backplane.
soft_rst sof t _r st indicates whether the last reset has been generated by a soft
(R) reset signal to the processor.
= 0 Last reset has not been generated by a soft reset.
= 1 Last reset has been generated by a soft reset.
sw rst_req sSw_r st _r eq indicates whether the |l ast reset has been generated via ac-
(R) cess to the Reset request register (see table 47 “BSCR: Reset Request
Register, Bits[7...0]” on page 73).
= 0 Last reset has not been generated by software.
= 1 Last reset has been generated by software.
wd_expi red wd_expi r ed indicates whether the last reset has been generated due to
(R) the expired timeout period of the watchdog timer 1.
= 0 Last reset has not been generated due to the expired timeout of watchdog
timer 1.
= 1 Last reset has been generated due to the expired timeout of watchdog tim-
erl
rst_switch rst_switch indicates whether the last reset has been generated via
(R) the front-panel Reset key.
= 0 Lastreset has not been generated viafront-panel Reset key.
= 1 Lastreset has been generated viafront-panel Reset key.
power _up power _up indicates whether the last reset has been generated via a
(R) power-up of the board.
= 0 Last reset has not been generated by powering up the board.
= 1 Last reset has been generated by powering up the board.
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3.16.5 BSCR: Reset Request Register

Table 47

BSCR: Reset Request Register, Bits[7...0]

FE00. 033244

Bit 76 |5 4 |3 2 1 o0
Value | SA DATA[ 7..0]
| SA DATA | SA_DATA] 7..0] correspond to the kind of reset requested by the soft-
[7..0] ware.
(W)
= 11, Hardreset of the board is requested.
= 22,5 Soft reset of the processor is requested.
= 44,5 PBRST#isasserted to the CompactPCl backplane.
= 88, PBRST#isdeasserted to the CompactPCl backplane.

3.17 Serial 1/0O Ports—SCCs

Features

Clock Input

IRQs

Table 48

The PPC/PowerCoreCPCI-6750 provides 2 serial 1/0 ports implemented
by 2 serial communication controllers (SCCs).

The SCCs
 run with all existing 16C450 software
e and provide
— programmable baudrate generator,
— standard asynchronous communication hits,

— and fully programmable serial interface characteristics.
The peripheral clock input of the SCCsisdriven by an 1.8-MHz clock.

The interrupt requests of the SCCs are connected to the IRQ4 and IRQ3
input of the PCI-to-1SA-bridge.

SCC Base Addresses

Serial 1/0 port SCC base address
1 FE0O. 03F84
2 FE0O. 02F84¢

PPC/Power CoreCPCI-6750
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3.18

3.18.1

RS-232
interfaces

Connector
Pinout

PMC Slots

Power and
Requirements

Busmode

IMPORTANT

The seria 1/0O interfaces are implemented as RS-232 interfaces. They are
available at the front panel.

For information on the connectors at the front panel and the connectors
pinout see section 2.7 “Serial 1/0 Ports’” on page 16.

The PPC/PowerCoreCPCI-6750 provides 2 PMC dots.

For detailed information on the power and the requirements of the PMC
modules see section 2.1 “Installation Prerequisites and Requirements’ on
page 5 and section 2.12 “PMC Slots’ on page 21.

Viathe signals BUSMODE[ 4..2] and BUSMODE[ 1..0] the host getsin-
formation on:

* the presence of PMC modules (= card)
« and thelogica protocol of the PMC modules.

Via the BUSMODE| 4..2] signals driven by the host the PMC modules
get the information whether a host is present. The answer of the PMC
modules is transferred by the signal lines BUSMODE[ 1..0] .

The BUSMODE[ 4..2] signals must be set accordingly. If port B is not
initialized, the PM C modules do not detect the host and do not work. Per
default, the firmware initializes the signals BUSMODE][ 4..2] .
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Table 49 ClO: Port B Data Register, Bits[5...1]
FEO0O. 030144
Bit 7 6 5 ‘4 ‘ 3 2 1 0
Value ID_SCL |I D_SDA BUSMODE[ 4..2] BUSMODEL..0] |1 SA_
| DENT
| D_SCL seetable 41 “CIO: Port B Data Register, Bits[7...6]" on page 68
(W)
| D_SDA seetable 41 “ClO: Port B Data Register, Bits[7...6]” on page 68
(RIw)
BUSMODE BUSMODE[ 4..2] indicate the meaning of the 3 output signals BUS-
[4..2] MODE [ 4..2] routed to both PMC slots.
(RIw)
= 000, Card Present Test: The cards at PMC slots 1 and 2 return "Card Present”
if they are plugged into the slot and no bus protocol is used.
= 001, CardPresent Test: The cards at PMC slots 1 and 2 return "Card Present”
if they are PCI capable and PCI protocol is used (default).
= 010, Card Present Test: The cards at PMC slots 1 and 2 return "Card Present”
if they are SBus capable and SBus protocol is used.
= 011, reserved
= 100, reserved
= 101, reserved
= 110, reserved
= 111, no host present
BUSMODE The PMC cards indicate their presence to the given protocol (e.g.
[1..0] PCI protocol, SBusprotocol) by the message "Card present”.
(R) BUSMODE[ 1] is connected to the PMC dot 2, BUSMCDE[ 0] to the
PMCdlot 1.
= 0 card present
= 1 no card present
| SA | DENT see table 50 “ ClO: Port B Data Register, Bit [0]” on page 76
(R)
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3.19 |SA Devices

The connector PN15, which is a factory option, may be used to install
ISA devices.

Table 50 ClO: Port B Data Register, Bit [0]
FEO0O. 030144
Bit ‘7 ‘6 ‘5 ‘4 ‘3 ‘ 2 ‘ 1 ‘0
Value ID _SCL |I D_SDA BUSMODE] 4..2] BUSMODEL..0] |1 SA_
| DENT
| D_SCL seetable 41 “ ClO: Port B Data Register, Bits[7...6]” on page 68
(W)
| D_SDA see table 41 “CIO: Port B Data Register, Bits[7...6]" on page 68
(RIW)
BUSMODE seetable 49 “CIO: Port B Data Register, Bits[5...1]” on page 75
[4..2]
(RIW)
BUSMODE seetable 49 “CIO: Port B Data Register, Bits[5...1]" on page 75
[1..0]
(R)
| SA | DENT | SA_| DENT indicates whether 1SA devices are installed at the PN15
(R) connector (seefigure 4 “PN15 Connector Pinout” on page 22).

ISA devicesinstalled
no I1SA devicesinstaled (default)
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Please Note...

The PowerBoot User’'s Manual is an integra pat of the
PPC/Power CoreCPCI-6750 Technical Reference Manual (P/N 211344),
which is packaged separately.

The PowerBoot User’s Manual will always be shipped together with the
Technical Reference Manual.

Please:

O Insert the PowerBoot User's Manual (P/N 204525) now
into the PPC/PowerCoreCPCI-6750 Technical Reference
Manual (P/N 211344).

O Removethis shest.
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5 PowerBoot for PPC/Power CoreCPCI-6750

Command
Overview

Supports and
Requirements

This chapter describes the board specific PowerBoot commands.

PowerBoot includes the following board specific commands:

« command to manually map the PCI bus devices at the PMC slot 1 or 2:
“PMCPCI — Mapping PMC Modules’ on page 83,

» command to restart the CPU board:
“RESET — Restarting the Board” on page 85,

» command to set and display auto boot after power-on:
“SETBOOT — Editing Auto Boot Parameters’ on page 86,

« command to turn the user LED at the front panel ON or OFF:
“USERLED — Setting User LED” on page 95.

PowerBoot supports up to 9-MByte on-board flash memory:

« 1-MByte boot flash for PowerBoot, OpenFirmware, or other operating
systems, which can always be accessed,

» and an 8-MByte user flash which can be accessed in 8 windows each
consisting of 1 MByte.

The PowerBoot flash memory must be located at the CPU address
FFFO. 0000, 4, because the PPC/PowerCoreCPCI-6750 CPU vectors to
the address FFF0. 0100, 4 after releasing an active /RESET. Additional-
ly, this flash memory has to be visible to the CPU at al times (no bank
switching).

PPC/Power CoreCPCI-6750
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5.1 PPC/Power CoreCPCI-6750 Address Map

Table51

The following table

lists the default addresses of the

PPC/PowerCoreCPCI-6750 board mapped by PowerBoot.

PPC/Power CoreCPCI-6750 Address Map Seen from the CPU

Address

Device

0000. 0000,
... 3FFF. FFFF

EDO DRAM or
SDRAM:

memory modules

4000. 00004
... TFFF. FFFF

PowerPC-to-PCI bridge

8000. 0000,
...FDFF. FFFF, 4

PCI memory

FE0O. 0000,

PCI-to-1SA bridge:

base address of ISA registers

FE00. 0073,4

ISA RTC/NVRAM:

FE0O. 0075,

FE0O. 0077,

low-address byte port

high-address byte port

data byte port

FE0O. 0300,
... FE0O. 0303,4

ClIO parallel port addresses

FE0O. 0308,

DCCR

FE0O. 0310,

Chip select signal (PN15 connector)

FE0O. 03F8,
...FE00. 03FF,4

Serial console:

1/O port

FE85. 0000,

Ethernet controller:

base address of CSR registers

FE86. 0000, 4

PCI-to-PCl bridge

base address of CSR registers

FECD. 0000,

PCI bus:

FEEO. 0000, 4

configuration address register (CAR)

configuration dataregister (CDR)

FEF0. 0000,

Interrupt acknowledge cycle

. FFFF. FFFF4

FFEOQ. 00004 User flash: window for devices 1, 2, 3,4
... FFEF. FFFF ¢4

FFF0. 0000, Boot flash device 1

-.FFF7. FFFFg (default: 512 KByte):

FFFO0. 0000, Boot flash device 1

(fact. opt.: 1 MByte):

Page 82

PPC/Power CoreCPCI-6750



Power Boot for PPC/Power Cor eCPCI-6750

5.2 PMCPCI —Mapping PMC Modules

Table 52

Syntax

Description

PMCPCl manually maps a user mounted PMC module to any location in
the PCI addressing space by defining its PCI 1/0O space address and/or its
PClI memory space address. The PCl addressing space is divided into
2 aress:

PCIl Addressing Spaces

PCI addressing PCI addressing
Space Address space seen from the
PCI 1/O space FE80. 000044 CPU
...FEBF. FFFF 4
0080. 000044 PCI bus master
...00BF. FFFF 4
PCl memory space 8000. 00004 CPU or PCI bus mas-
...FCFF. FFFF ¢ ter

On the PPC/PowerCoreCPCI-6750 the CSR registers for the local Ether-
net device and the PCI-to-PCI bridge are already mapped to the PCI 1/0O
space (see table 51 “PPC/PowerCoreCPCI-6750 Address Map Seen from
the CPU” on page 82).

PMCPCI PntModul e Pci | OSpaceAddr Pci MenSpaceAddr

PncModul e
defines the PM C module to be mapped:

— 1=PMC module1
— 2 =PMC module 2

Pci | OSpaceAddr
definesthe PCI 1/O space address seen from the PCI bus. If the PCI 1/0
space addressis set to 0000. 0000, 4, it will be ignored.

Pci MenSpaceAddr
defines the PCI memory space address seen from the PCI bus. If the
PCI memory space addressis set to 0000. 0000, it will be ignored.

PMCPCI checks the capabilities of every device.

« If the PCI device mounted on a PMC module supports both addressing
spaces, the PCI bus device register at offset 10,4 is used for the PCI
I/O space and the PCI bus device register at offset 14,4 is used for the
PCI memory space. In this case both addresses given by the user are
programmed in the PCI bus device.

PPC/Power CoreCPCI-6750
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Example

 If aPCI bus device mounted on a PMC module does not support both

addressing spaces, only the supported one will be used even if both
addressing spaces have been defined.

If a PCI bus device mounted on aPMC module is able to support both
addressing spaces, but only one should be used, set the address not to
be used to FFFF. FFFF ;.

If no PCl bus device is instaled, one of the following messages
appears:

PMC 1/ 2 nodul es:
Error: Can't set base-address of PMC1l

PMC 1/ 2 nodul es:
Error: Can’t set base-address of PMC2

In the following example a PMC module at PMC slot 1 is mapped to the
PCl 1/O space 0082.0000,5 and to the PCI memory space
8000. 0000,4. A user application can access the PCI bus device CSR
registers via the PowerPC CPU a the PCI /O space address
FE82. 0000, and at the PCI memory space address 8000. 0000

Power Boot >
Power Boot >

PMC1/ 2 nodul es:

Found PCl devi ce:

Power Boot >_

Power Boot > PMCPCI 1 00820000 80000000

PMC1, PCl address 0x00820000, Base Reg. 0x10, PClI 1/0O space, Master enable
PMC1, PCl address 0x80000000, Base Reg. 0x10, PCI MEM space, Master enable

Device | D = 0x0009; Vendor |ID = 0x1011;

St at us = 0x0280; Command = 0x0007;

Base O ass= 0x02; Sub O ass = 0x00; Prg. Inter= 0x00; Rev. ID = 0x20;
Bl ST = 0x00; Header Typ= 0x00; Latency Ti = 0x00; Cache Li ne= 0x00;
base addr 0= 0x00820001, base addr 1= 0x80000000;

Max Lat = 0x28; Mn Gt = 0x14; | RQ Pin = 0x01; | RQ Line = OxFF;

DEC Chi p 21140A Fast Ethernet LAN
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5.3 RESET —Restarting the Board

Syntax

Description

Example

The restarting of the CPU board via RESET is not as strong as a power-
on reset. RESET incites only a jump to the /[HRESET exception vector at
FFFO. 0100.

RESET

All devices based on the PCI bus will keep their PCI configuration space
header region, e.g. the Ethernet controller will keep its default base ad-
dress. But the shared memory, the PCI-to-1SA bridge, the serial console,
the CIO parallel port, the Ethernet controller, etc. will be initialized. The
L1 and L2 cacheswill be flushed and invalidated.

Power Boot > RESET

Init serial 1 at address: OxFEOOO3F8

Init serial 2 at address: OxFEO0002F8

Init C1O at address: OxFE000300

Init Ethernet Controller at address: OxFE850000
Found PCl-to-PCl bridge at address: OxFE860000
Found CPU740/ 750, PVR=00080202,

CPU cl ock: 251MHz, Bus cl ock: 83MHz, 8

DRAM EDO node enabl ed, DRAM ECC node enabl ed
Onboard DRAM . none

Init DRAM Module 1: 16MB, 0x00000000. . OxOOFFFFFF
Init DRAM Modul e 2: none

Init DTLB/I TLB for bl ock transl ation, enable MW
Init L1-Icache

Init L1-Dcache

Init L2-Cache, found 1024 kByte cache, 125MHz
Init exception vectors starting at address: 0x00000100
Read NVRAM . .identify board

Et hernet: 00: 80: 42: OE: 1A: 2E

Read DEC SROM ..done - CRCis K

PMC1/2: no auto mappi ng setup

<<Power Boot V2.04 for PowerCore CPCl CPU 67X0>>

Power Boot >

PPC/Power CoreCPCI-6750
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54 SETBOOT —Editing Auto Boot Parameters

Syntax

Description

SETBOOT prompts the user to enter values for the parameters required
for the auto booting. The defined parameters become valid after the next
power-on or when RESET is entered. The parameters are stored in the on-
board NVRAM which keeps its contents during power-off and checks
them after power-on or after RESET has been entered.

SETBOOT

After SETBOOT has been entered, the user is prompted to assign avaue
to each parameter described in the following. The prompt describes brief-
ly the possible values of the respective parameters and the current setting.

The parameters described in the following

define the location of the automatically loaded binary image: boot
sel ect

determine the kind of booting and the location where the binary image
isstarted: aut o boot ,boot address,| oad address

select a delay for the auto booting after power-on: aut o boot
del ay

select one of the user flash devices. boot user fl ash

select aharddisk SCSI ID for booting a boot file: boot di sk SCSI
I D

select a controller SCSI ID for amounted PMC module: PMCx con-
troller SCSI ID

define the name and the path of the file loaded during auto boot:
TFTP/ di sk boot file nane

select the internet protocol for connecting a server to the board: RARP
or ARP protocol

select the protocol numbers for selecting the TFTP file server and for
identifying the board: ser ver | P#,t ar get | P#

define the I/0 or MEM address seen from the PCI bus which will be
written to the PCI bus device of the PMC1 or the PMC2 module:
PMC1 PCl bus 1|/O base address and MEM base
addr ess, samefor PMC2
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« define the I/O or MEM upstream and downstream base addresses,

translated addresses, and setup base addresses which will be written
into the PCI-to-PCI bridge:

Downstream CSR or 1/0 or MEM 0..3 BAR

Upstream 1/ O or MEM 0..2 BAR

Downstream 1/ O or MEM 0..3 Transl ated BAR
Upstream | /O or MEM 0..1 Transl ated BAR
Downstream |/ O or MEM 0..3 Setup Regi ster
Upstream |/ O or MEM 0..1 Setup Regi ster

define whether the PCI-to-PCl bridge Primary Access Lockout bit is
cleared after PowerBoot has initialized the board.

boot sel ect

defines the location of the automatically loaded binary image:

— 0 = autoloads a binary image to boot addr ess via Ethernet
(TFTP and front-panel connector). The user must link the download
application image to boot addr ess.

— 1 = selects the user flash device preset by boot user _fl ash.
Only 1 MByte of a user flash device can be mapped to the CPU at
FFEO. 0000,4 (paging). The execution is started at boot
addr ess.

— 6 = autoloads a PREP boot image from a SCSI harddisk as
described in the PREP specification. If no PREP partition isfound, a
DOS 4.0 partition will be used. It is assumed that a PMC module is
mounted at PMC1 or PMC2, which holds an NCR53C825 or an
NCR53C875 SCSI 2 controller. The user hasto prepare the harddisk
format to be PREP compliant or DOS 4.0 compliant. Furthermore,
the application image must be prepared for booting. If the partition
format DOS 4.0 is used, the pure binary file to be booted can be cop-
ied from PC as normal DOSfile to the root partition of the harddisk.
The parameter boot addr ess is used for downloading, boot
di sk SCSI | Dfor identifying the harddisk, PMCx contr ol -
| er SCSI | Disused for identifying the PMC based SCSI con-
troller and aut o boot del ay for selecting adelay period after
power-on.

— 7 = writes al parameters for the upstream and downstream win-
dows to the PCI-to-PCI bridge. The primary lockout bit at the PCI-
to-PCI bridge is set before the upstream and downstream parameters
will be written. After this, the primary lockout bit will be cleared
regardless of its status before auto booting.

— 8 = includes the same procedures as value 7 described above.
Additionaly, a binary image is autoloaded to boot addr ess via
Ethernet (TFTP and front-panel connector). The user must link the
download application imageto boot addr ess.

PPC/Power CoreCPCI-6750
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— 9 = includes the same procedures as value 7 described above.
Additiondly, it selects the user flash device preset by boot
user _fl ash. Only 1 MByte of auser flash device can be mapped
to the CPU at FFEO. 0000, 4 (paging). The execution is started at
boot addr ess.

aut o boot
enables or disables the auto booting.

— 0 = auto boot disabled. All NVRAM parameters are ignored. The
PowerBoot debugger is invoked.

— 1 = auto boot enabled. Auto boot will take place after the next
power-on or when RESET is used.

aut o boot del ay
selects a delay ranging from O to 99 seconds, i.e. this parameter delays
the auto booting by a preset period of time. Thisis useful for example
in case of spinning up a SCSI hard disk drive for booting. During count
down of aut o boot del ay the auto booting can be stopped by
pressing any user key on the serial consoleline.

| oad address
specifies the location in the CPU addressing space where the opcodeis
downloaded. | oad addr ess does not depend on other NVRAM pa-
rameters. The binary imageis awaysdownloadedto| oad addr ess
by usingtheboot sel ect parametersO, 3, 6.

boot address
specifies the location in the CPU addressing space where the opcodeis
started. It isindependent of other NVRAM parameters. The binary im-
age dways starts at boot addr ess, regardless, whether it is down-
loaded during power-on or stored in the user flash. For further
information on the  address map see  section 5.1
“PPC/PowerCoreCPCI-6750 Address Map” on page 82.

boot user fl ash

selects one of the four 8-hit wide organised user flash devices. The on-
board logic of the PowerPC-to-PCI bridge provides only a 1-MByte
sized window at the addressing space for user flash devices, even if the
user flash devices are of 2-MByte size. Always the first MByte of a
user flash device is mapped into a window (page 0). This window al-
ways ranges from FFEO. 0000,4 to FFEF. FFFF,; seen from the
CPU addressing space. boot user fl ash isusedonly
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— if boot sel ect issettol

— andif aut o boot issetto 1.

In all other casesboot user _f | ash will beignored and user flash 1
will always be preset after power-on.

boot disk SCSI |ID
selects the harddisk SCSI ID for booting the harddisk. boot di sk
SCSI | Disset

— to O for harddisk drive O,
— to 1 for harddisk drive 1,
— to 2 for harddisk drive 2, and so on.

boot di sk SCSI I D canrange between O and 15 and supports
wide SCSI drives. boot di sk SCSI | Disused only for the auto-
boot functionality. Other drives and their SCSI IDs may also be con-
nected but they will be ignored during autobooting. SCSI parity
checking is not supported.

PMCx controller SCSI ID
selects the SCSI controller 1D for booting the harddisk. PMCx con-
troller SCSI |Disset

— to O for SCSI ID 0,
— to1 for SCSI ID 1,
— to 2 for SCSI ID 2 and so on.

PMCx controller SCSI | Dcanrange between O and 15 and
supports wide SCSI drives. PMCx control l er SCSI | Disused
only for the autoboot functionality. It may be changed on demand by
an application software. SCSI parity checking is not supported.

IMPORTANT The shared memory address range 0000. 0000,4...0001. 0000, 4
isused for CPU exception vectors and PowerBoot internals.
| | PowerBoot checks PMC1 and PMC2 for a mounted PMC module con-
taining one of the following SCSI controllers:
— NCR53C825
— or NCR53C875

If one of the SCSI controllers mentioned above is found, it will be
mapped automatically by firmware to the addresses shown in the fol-
lowing table.
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Table 53 PCI /0O Addressing Spaces of the SCSI Controllers

PCI 1/0 addressing space | NCR53C825 NCR53C875
seen from the CPU FE82. 0000, | FE83. 00004
seen from the PCI bus 0082. 0000, | 0083. 000044

Other SCSI controllers are not supported and therefore they will be ig-
nored.

RARP or ARP prot ocol
selects the internet protocol used for connecting a server to the board.

— 1 = selects RARP (Reverse Address Resolution Protocol). In case of
RARP the parametersser ver | P# andt ar get | P# are ignored.

— 2 = selects ARP (Address Resolution Protocol). In case of ARP the
values entered for the parameters server | P# and t ar get | P#
arevalid.

If another value is entered, the default setting 1 is assigned to the pa-
rameter.

server | P#
defines the internet protocol number which selects the TFTP file serv-
er. If the internet protocol RARP is selected, ser ver | P# isignored.
server | P# isstored as string, therefore it has to be written as shown
in the following example 123.3.255.255.

target| P#
defines the internet protocol number identifying the board at internet
layer. If the internet protocol RARP is selected, t ar get | P# is ig-
nored. t ar get | P# is stored as string, therefore it has to be written as
shown in the following example 3.255.37.67.

TFTP/ di sk boot file nane
defines the name and path of the file which will be loaded during auto
boot (if boot sel ect =0, 3, or 6). Thefile name including path is
at most 128 characters.

If TFTP is used for booting, the host must be set up as TFTP server
(boot sel ect =0 or 3). The host has to be able to provide the de-
sired file via Ethernet (TFTP and front-panel connector).

If aharddisk isused for booting (boot sel ect =6), it must be set
to the corresponding parameters defined by boot di sk SCSI | D,
PMCx controller SCSI ID,andboot delay for SCSI

di sk. At first the harddisk partitions O to 3 are scanned in order to
find a PREP partition (41,5). If no PREP partition is found, a
DOS 4.0-compatible harddisk partition (06,4) will be searched. In
case of avalid DOS 4.0 partition, TFTP/ di sk boot file nane
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IMPORTANT

must be limited to a maximum of 8 characters followed by adot . and
an extension consisting of 3 characters (e.g. myfile.bin). All other
names are ignored. Do not type a harddisk character like C: \ in front
of TFTP/ di sk boot file name. Theroot directory of the hard-
disk partition issearched only for TFTP/ di sk boot file namne.
Subdirectory levels are not searched and FAT32 systems are not sup-
ported.

In both cases (TFTP and harddisk) the user is fully responsible for up-
per case letters, lower case letters, and the file name itself.

PMCx PCl bus 1/0O or MEMbase addr ess

defines the respective I/O or MEM address based on the PCI bus de-
vice of the PMCx module.

The following description is divided into two parts:

— the first part is a general description of the PMC modules and their
base addresses

— whereas the second part describes the 4 parameters.

On the PPC/PowerCoreCPCI-6750 up to 2 PMC modules can be in-
stalled. Every PMC module can have 2 different base addresses:

— one base addressin the PCI bus 1/0 space
— and one base address in the PCI bus MEM space.

Depending on the features of the installed PM C modul es, the addresses
have to be set differently:

— If no PMC moduleisinstalled, set both addressesto 0.

— If theingtalled PMC modules support only one addressing space, set
the address which is not supported to FFFF. FFFF, 5 to disableit.

— If the installed PMC modules support both addressing spaces, set
both addresses to the desired value.

Do not set a PMC module base address to an address already used by
the on-board PCI bus devices (see table 51
“PPC/PowerCoreCPCI-6750 Address Map Seen from the CPU” on

page 82).

PPC/Power CoreCPCI-6750

Page 91



Power Boot for PPC/Power CoreCPCI-6750

In the following the 4 parameters are described:

— PMC1 PCl bus 1/0O base address

— PMC1 PCI bus MEM base address

— PMC2 PCl bus 1/0O base address

- PMC2 PClI bus MEM base address

When defining the I/O base address of PMCx, the following is done:
— The PCI bus master bit (bit 2) issetto 1.

— The PCI bus I/O space control bit (bit 0) issetto 1.

— The value of the 1/0 base address is written to offset 10,4, which
defines the first 1/0O base address register in the PCI device header

type region.

When defining the MEM base address of PMCx, the following is
done:

— The PCI bus master bit (bit 2) issetto 1.
— The PCI bus MEM space control bit (bit 1) issetto 1.

— The value of the MEM base address is written to offset 14, 5, which
definesthe first MEM base address register in the PCI device header

type region.

OVERwr i te Upstream Downstream Set up Regs

defines if the upstream/downstream setup registers are patched by
NVRAM values. “1” enables the patching of the SROM downloaded
setup register values by autoboot NVRAM based values. The setup
register values given by the user later on, are used. “0" disables the
patching of the SROM downloaded setup register values. The string
expression “-NA-" will be shown instead of an user input line. No set-
up register is changed or patched.

Downstream CSR or |/O or MEM 0..3 BAR

defines the base addresses written into the PCI-to-PCl base address
register for the downstream windows 0, 1, 2, and 3. If Downst r eam
CSR 1/0 or MEM 0..3 BARisdefined as0000. 00004, there-
spective window is disabled. Window O contains the CSR register set
inthefirst 4-KByte of the memory space. Therefore, the minimum size
of window 0is4 KByte. The remaining address space of window O can
be set up into the MEM space. Window 1 can be set up into the I/O
space or MEM space. Window 2 can be set up only into the MEM
space. Window 3 consists of two 32-hit registers referred to as LOW
and UP. These two 32-bit registers build one single 64-bit address |o-
cated in the MEM space.
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IMPORTANT

)

Upstream |/ O or MEM 0..2 BAR
defines the base addresses written into the PCI-to-PCl base address
register (BAR) for the upstream windows 0, 1, and 2. If Upstr eam
/0 or MEM 0..2 BARisdefinedas0000. 0000, the respective
window is disabled. The window O can be set up in the 1/O space or
MEM space, whereas the windows 1 and 2 can be set up only in the
MEM space.

Downstream 1/ O or MEM 0..3 Transl at ed BAR
defines the base address written into the PCI-to-PCl trand ated base ad-
dressregisters 0, 1, 2, and 3. Accesses from the primary to the second-
ary side of the PCI-to-PCI bridge are trandated into the address ranges
in the registers.

Upstream I /O or MEM 0..1 Transl ated BAR
defines the base address written into the PCI-to-PCl trandlated base ad-
dress registers 0 and 1. Accesses from the secondary to the primary
side of the PCI-to-PCI bridge are trandated into the address ranges in
the registers.

Downstream | /O or MEM 0..3 Setup Regi ster
defines the setup value written into the PCI-to-PCl setup register for
the downstream windows 0,1, 2, and 3. Downstream | / O or MEM
0..3 Setup Regi st er definesthe size of the appropriate window.

Upstream | /O or MEM 0..1 Setup Regi ster
defines the setup value written into the PCI-to-PCl setup register for
the upstream windows 0 and 1. Upstream 1/O or MEM 0..1
Set up Regi st er definesthe size of the appropriate window.

Cl ear LOCKQUT hit

defines if the PCI-to-PCI bridge LOCKOUT bit (bit 10) at the Chip
Control O Register is cleared to O after booting procedure, or if it isleft
a the default power-on setting. The default power-on LOCKOUT bit
setting is defined by hardware as 1. This setboot parameter is indepen-
dent of all other setboot parameters stored in NVRAM and is checked
after every reboot of the PPC/PowerCoreCPCI-6750. This parameter is
introduced for PowerBoot Revisions V2.04 or higher.

If the CompactPCI system controller board in the Compact PCI rack does
not seem to boot after power-on, the Primary Access Lockout bit of every
PCI-to-PCI bridge located on the PPC/PowerCoreCPCI-6750 in every
used CompactPCI 1/0 slot must be cleared. This prevents the CompactP-
Cl system controller board from being stuck on endless PCI bus retry cy-
cles while probing the CompactPCI bus configuration.
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After the last parameter has been typed in, a checksum is calculated to
protect the NVRAM contents from offset 100, 4 to 1FFO, 4 containing
all edited parameters.

Example Power Boot >
Power Boot > set boot

-CGeneral boot paraneters-

Boot sel ect [0=Net, 1=H ash, 6=SC3 , 7=Pd, 8=PA +N\et, 9=PA +H.ASH (0) :
Aut o boot [ 0=di sabl e, 1=enable], (0)

Aut o boot delay [0..99s], (0)

Load address (00000000)

Boot address (00000000)

Boot USER FLASH [1..4], (1)

Boot Disk SCSI-I1D [0..15], (0)

PMCx Controller SCSI-ID [0..15], (0)

- TFTP Et her net/ Har ddi sk boot file paraneters-
RARP [1] or ARP [2] protocol : (1)
Server-| P# [aaa. bbb. ccc. ddd]

Target - | P# [aaa. bbb. ccc. ddd]
TFTP/ Di sk Boot file name :

- PMC nodul nmappi ng paraneters-
PMC1 PCl bus 1/ 0O base address (00000000)
PMC1 PCl bus MEM base address (00000000)

PMC2 PCl bus 1/ O base address (00000000)
PMC2 PCl bus MEM base address (00000000)

-PA-to-PA bridge Upstream Downst ream w ndow nappi ng addr esses-

O/ERwrite Upstream Downstream Set up Regs [0=di sabl e, 1=enabl €], (0):

Upstream |/O MEM O BAR (00000000)

Upst ream MEM 1 BAR (00000000)
Upstream MEM 2 BAR (00000000)
Downst ream CSR MEM 0 BAR (00000000)
Downstream |/ O MEM 1 BAR (00000000)
Downstr eam MEM 2 BAR (00000000)
Downstream MEM 3 BAR LOW (00000000)
Downstream MEM 3 BAR UP (00000000)
Downst r eam MEM 0 Trans Base (00000000) :
Downst r eam MEM 0 Setup Reg. (00000000) :-NA-

Downstream |/ O MEM 1 Trans Base (00000000) :
Downstream |/ O MEM 1 Setup Reg. (00000000) :-NA-
Downstream MEM 2 Trans Base (00000000) :
Downstream MEM 2 Setup Reg. (00000000) :-NA-
Downst r eam MEM 3 Trans Base (00000000) :
Downst r eam MEM 3 Setup L Rg.(00000000) :-NA-
Downst r eam MEM 3 Setup U Rg. (00000000) :-NA-
Upstream |/O MEM O Trans Base (00000000) :

Page 94 PPC/Power CoreCPCI-6750



Power Boot for PPC/Power Cor eCPCI-6750

5.5 USERLED -

Syntax

Example

Upstream |1/O MEM 0O Setup Reg. (00000000) :-NA-
Upst ream MEM 1 Trans Base (00000000) :
Upst ream MEM 1 Setup Base (00000000) :-NA-

-PCl -to-PCl bridge LOCKOUT bhit setup-

Cl ear LOCKQUT bit [O=untouched, 1l=clear], (0):
CSUM : 0x4Al
Power Boot >

Setting User LED

USERLED defines the color of the user LED at the front panel. The
on-board user LED isred, green, or can be turned off.

USERLED 1 or 2 col or
col or
defines the color of the user LED1 or 2:

—red=user LEDU1lor2isred
— green=user LED U lor2isgreen
— di s =user LED U 1 or 2isoff
In the following example the user LED U is green:

Power Boot > USERLED 1 green
Power Boot > _

5.6 Flash Memory

5.6.1 Boot Flash

5.6.2 User Flash

PowerBoot enables you to easily program images into user flash memory
devices.

The boot flash device acts like a read-only device and cannat be repro-
grammed by using a PowerBoot command.

Since the size of a user flash window is defined as 1 MByte by the
PowerPC-to-PCl bridge, every 2 MByte user flash memory device is di-
vided into 2 pages. Page O accounts for the first MByte, page 1 for the
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Erasing user
flash devices

IMPORTANT

IMPORTANT

second MByte. In the future, 4 MByte user flash devices will have the ad-
ditional pages 3 and 4.

The base address for every user flash device and for both of the pages
within a user flash deviceis always FFEQ. 0000 ;.

1. Start the PowerCoreCPCI-6750, PowerBoot V2.04.

Init serial 1 at address: OxFEOOO3F8

Init serial 2 at address: OxFEO002F8

Init CO at address: OxFE000300

Init Ethernet Controller at address: OxFE850000
Found PCl-to-PCl bridge at address: OxFE860000
Found CPU740/ 750, PVR=00080202,

CPU cl ock: 251MHz, Bus clock: 83WHz, 8

DRAM EDO npde enabl ed, DRAM ECC npde enabl ed
Onboard DRAM . none

Init DRAM Module 1: 16MB, 0x00000000. . 0xOOFFFFFF
Init DRAM Modul e 2: none

Init DTLB/ITLB for block translation, enable MV
Init L1-1cache

Init L1-Dcache

Init L2-Cache, found 1024 kByte cache, 125MHz
Init exception vectors starting at address: 0x00000100
Read NVRAM ..identify board

Et hernet: 00:80: 42: OE: 1A: 2E

Read DEC SROM ..done - CRCis K

PMC1/2: no auto mappi ng setup

<<Power Boot V2.04 for PowerCore CPClI CPU 67X0>>

Power Boot >

2. Erase the user flash that you want to reprogram by using the f er ase
command. For example, if you want to erase user flash 1 type

Power Boot > ferase user_flashl
Erasing flash nenory ... done.

The f er ase command erases the whole 2 MByte storage of the user
flash device. If you only want to erase parts of the user flash device you
need to use certain offset and length parameters. For alist of these para-
meters refer to the PowerBoot User’s Manual.

PowerBoot first erases page 0 of the user flash device. It then automati-
cally switches to page 1 and erases it. The switching cannot be seen by
the user.
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Loading an
image into
DRAM

3. In order to reprogram the user flash device you have just erased, you
need to load the image into the DRAM memory first by using e.g. the
net | oad command.

Example:

Power Boot > netl| oad this-is-nmy-file-name 100000

Init Ethernet Controller
PHY- Devi ce at 10MB/s negoti at ed
LAN-control l er at address FE850000 set to Ethernet 00:80:42: OE: 00: 69
Transm tting RARP- REQUEST. ..

Transm tting TFTP- REQUEST to server 02:80:42: 0A: 0D: 79,

PACKET: 307 - | oaded $00100000. . $001265CF (157136 bytes)

Power Boot >

M | - Port

and PHY- Devi ce

Recepti on of RARP-REPLY

IP 192.168.41.1

Asasecond (principle) example, loading the word FORCE into page O
of user flash 1 and COMPUTERS into page 1 of the same flash memo-
ry device, you need to type the following:

Power Boot > bf 100000 200000 “FORCE" p
Power Boot > bf 200000 300000 “ COVPUTERS’

p

4. Verify the DRAM memory contents by using the nd command.

Example:

Power Boot >
00100000: 46
00100010: 45
00100020: 52
00100030: 46
00100040: 45
00100050: 52
00100060: 46
00100070: 45
00100080: 52
00100090: 46
001000a0: 45
001000b0: 52
001000c0: 46
001000d0: 45
001000e0: 52
001000f0: 46
More (cr) ?

Power Boot >
Power Boot >
Power Boot >

Power Boot >
00200000: 43
00200010: 45
00200020: 4d
00200030: 53
00200040: 55
00200050: 43
00200060: 45
00200070:  4d
00200080: 53
00200090: 55
002000a0: 43
002000b0: 45
002000c0:  4d
002000d0: 53
002000e0: 55
002000f0: 43
More (cr) ?

Power Boot >

nd 100000

4f 52 43 45 20 46 4f

20 46 4Af 52 43
43 45 20 46 4f
4f 52 43 45 20

nmd 200000

4f 4d 50 55 54
52 53 20 43 4f
50 55 54 45 52
20 43 4f 4d 50
54 45 52 53 20

20
43
4f

52 43 45 20 46 4f 52 43 FORCE FORCE FORC

43
4
20

20
43
4f

E FORCE FORCE FO
RCE FORCE FORCE

FORCE FCRCE FORC
E FORCE FORCE FO
RCE FORCE FORCE

FORCE FCORCE FORC
E FORCE FORCE FO

COWPUTERS COVPUT
ERS COMPUTERS CO
MPUTERS COVPUTER
S COVWPUTERS COWP
UTERS COWPUTERS

COVPUTERS COVPUT
ERS COMPUTERS CO
MPUTERS COMPUTER
S COWUTERS COWP
UTERS COWPUTERS

COVWPUTERS COVPUT
ERS COMPUTERS CO
MPUTERS COMPUTER
S COVPUTERS COWP
UTERS COVPUTERS

COVWPUTERS COVPUT
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Programmingthe

flash memory
device

IMPORTANT

5. Program the image from the DRAM memory into the user flash device
1 by using the f pr og command. The DRAM memory contents from
10.000044..1F.FFFF;g will be programmed into page O and
20.00004..2F.FFFF;5 will be programmed into page 1.

Example:

Power Boot > fprog user_flashl 100000
Programm ng flash nenory

0 ... 100%

Done.

6. Verify the programming session of the given user flash memory device
1 by usingthef sel ect command.

Example:

Power Boot > fsel ect user_flashl
Base of flash wi ndow is OxFFEO0000

If you do not specify apageinthef sel ect command PowerBoot auto-
matically selects page 0. To specify a certain page type the following:

Example:

Power Boot > fsel ect user_flashl 0
for page 0

or

Power Boot > fsel ect user_flashl 1
for page 1.

7. To see the contents of page O of the programmed user flash memory 1
use the nd command.

Example:

Power Boot > nd f f e00000

00100000: 46 4f 52 43 45 20 46 4f 52 43 45 20 46 4f 52 43  FORCE FORCE FORC
00100010: 45 20 46 4f 52 43 45 20 46 4f 52 43 45 20 46 4f E FORCE FORCE FO
00100020: 52 43 45 20 46 4f 52 43 45 20 46 4f 52 43 45 20 RCE FORCE FORCE
00100030: 46 4f 52 43 45 20 46 4f 52 43 45 20 46 4f 52 43  FORCE FORCE FORC
00100040: 45 20 46 4f 52 43 45 20 46 4f 52 43 45 20 46 4f E FORCE FORCE FO
00100050: 52 43 45 20 46 4f 52 43 45 20 46 4f 52 43 45 20 RCE FORCE FORCE
00100060: 46 4f 52 43 45 20 46 4f 52 43 45 20 46 4f 52 43  FORCE FORCE FORC
00100070: 45 20 46 4f 52 43 45 20 46 4f 52 43 45 20 46 4f E FORCE FORCE FO
00100080: 52 43 45 20 46 4f 52 43 45 20 46 4f 52 43 45 20 RCE FORCE FORCE
00100090: 46 4f 52 43 45 20 46 4f 52 43 45 20 46 4f 52 43  FORCE FORCE FORC
001000a0: 45 20 46 4f 52 43 45 20 46 4f 52 43 45 20 46 4f E FORCE FORCE FO
001000b0: 52 43 45 20 46 4f 52 43 45 20 46 4f 52 43 45 20 RCE FORCE FORCE
001000c0: 46 4f 52 43 45 20 46 4f 52 43 45 20 46 4f 52 43  FORCE FORCE FORC
001000d0: 45 20 46 4f 52 43 45 20 46 4f 52 43 45 20 46 4f E FORCE FORCE FO
001000e0: 52 43 45 20 46 4f 52 43 45 20 46 4f 52 43 45 20 RCE FORCE FORCE
001000f 0: 46 4f 52 43 45 20 46 4f 52 43 45 20 46 4f 52 43  FORCE FORCE FORC
More (cr) ?

Power Boot >
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Programming
images of
various sizes

Images smaller
than 1 MByte

IMPORTANT

Images smaller
than 2 MByte

IMPORTANT
D

Images larger
than 2 MByte

IMPORTANT

PowerBoot enables you to program images that are
« smaller than 1 MByte

» gmaller than 2 MByte

* larger than 2 MByte

* larger than 4 MByte

To program images that are smaller than 1 MByte use the following com-
mand:
Power Boot > fprog user_flash(x) source

Y our image is programmed from offset O at page O until the end of your
image. The remaining parts of page 0 and/or page 1 are programmed with
random data from your DRAM memory. In order to program only the im-
age, use the same command and additionally type the length of the specif-
ic filein hexadecimal numbers as an add-on parameter.

To program images that are smaller than 2 M Byte use the following com-
mand:
Power Boot > fprog user_flash(x) source

Y our image is programmed from offset O at page O until the end of page
0. PowerBoot then switches to page 1 and programs the rest of the image
into page 1. The remaining parts of page 1 are programmed with random
data from your memory. In order to program only the image, use the
same command and additionally type the length of the specific file in
hexadecimal numbers as an add-on parameter.

To program images that are larger than 2 MByte use the following com-
mands:
Power Boot > fprog user_flash(x) source

and
Power Boot > fprog user_flash(x+1) source+20.0000,4

Y our image is programmed from offset O at page O of the first user flash
device until the end of page 0. PowerBoot then switches to page 1 and
programs it. The second command programs your image from offset O at
page 0 of the second user flash device until the end of page 0. PowerBoot
then switches to page 1 of the second user flash device and programs the
rest of the image. The remaining parts of page 1 are programmed with
random data from your memory. In order to program only the image, use
the same 2 commands. Since the first user flash device is programmed
with 2 MByte you need to type the residual length of the specific file in
hexadecima numbers after the second command. The residual length is
the full length minus 2 M Byte.

PPC/Power CoreCPCI-6750

Page 99



Power Boot for PPC/Power CoreCPCI-6750

Images larger
than 4 MByte

IMPORTANT

Example:
Power Boot > fprog user_flashl 100000
Power Boot > fprog user_flash2 300000

To program images that are larger than 4 MByte use the following com-
mands:
Power Boot > fprog user_flash(x) source

and
Power Boot > fprog user_flash(x+1) source+20.0000,4
and
Power Boot > fprog user_flash(x+2) source+40.0000,4

Y our image is programmed from offset O at page O until the end of page
0. PowerBoot then switches to page 1 and programs it. Your image is
then programmed from offset O at page O of the second user flash device
until the end of page 0. PowerBoot then switches to page 1 of the second
user flash device and programs it. Y our image is then programmed from
offset O at page O of the third user flash device until the end of page 0.
PowerBoot then switches to page 1 of the third user flash device and pro-
grams the rest of the image. The remaining parts of page 1 are pro-
grammed with random data from your memory. In order to program only
the image, use the same 3 commands. Since the first and the second user
flash device is programmed with 2 MByte you need to type the residual
length of the specific file in hexadecimal numbers after the third com-
mand. The residual length isthe full length minus 4 MByte.

Example:

Power Boot > fprog user_flashl 100000
Power Boot > fprog user_flash2 300000
Power Boot > fprog user_fl ash3 500000
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