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1. General Information

The PCI SDK included in the development package is a powerful aide to software designers. The
PCI SDK comes complete with a powerful Application Programmer’s Interface (API) for both
the IOP and Win32 platforms, sample |OP applications, and a device driver for Windows NT. We
are confident that with the PCI SDK, your designs will be brought to market faster and more
efficiently.

1.1 About This Manual

This manual provides detailed design information on the API, the devices driver, and user
applications that are supplied with the PCl SDK.

Designers should use this manual as areference for all API functions.

1.2 Where To Go From Here

The following is a brief summary of the chapters to help guide your reading of this manual:

Chapter 2, PCl SDK Software Architecture Overview, describes the layout of the PCI SDK
software.

Chapter 3, I0P Software Architecture, provides a brief explanation of the IOP software,
specifically the Board Support Package (BSP), the IOP API, and the Back-End Monitors (BEM).

Chapter 4, Host Software Architecture, provides a brief explanation of the Win32 software,
specifically the PCI API and the device driver.

Chapter 5, Creating Applications Using The PLX API, is an explanation of how the PCI SDK can
be ported to different applications or boards.

1.3 Conventions

Please note:
italics are used to represent variables, and program names;
couri er isused to represent source code given as examples;

highlighted text contains features that are not currently supported by the PCl SDK 2.0 but
will be supported in future releases.

1.3.1 Windows Programming Conventions

Some designers may not be familiar with Windows programming conventions. Therefore, afew
conventions have been noted below:

PU32 data is analogous to U32 *data or unsigned long *data; and

IN and OUT are used to distinguish between parameters that are being passed into API
functions and parameters that are being returned by API functions.

PCI SDK Programmer’s Reference Manual O PLX Technology, Inc., 1998 1-1



1.4 Terminology

All references to Windows NT assume Windows NT 4.0 or higher and may be denoted as
WInNT.

Win32 references are used throughout this manual to mean any application that is compatible
with Windows NT.

All references to |OP software are software that runs on the evaluation board (either a PCI
9080RDK-860, a PCl 9080RDK-401B or a generic 10P).

References to |OP bus are used to represent the local bus of the evaluation board.
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2. PCI SDK Software Architecture Overview

2.1 Assumptions

This section discusses some assumptions made in the design of the PCI SDK.

2.1.1 PCI SDK Assumptions
The assumptions for the PCl SDK are asfollows:

Mailbox register 0 and 1 are reserved for communication between the PLXLdr98 an the IOP
software when downloading applications; and

Doorbell register values: FLASH READ and FLASH WRI TE are reserved for
communication between the PL XL dr98 and the 0P software when downloading
applications.

2.1.2 IOP API and IOP Software Assumptions
The assumptions for the IOP API and the |OP software are as follows:

For the Back-End Monitors to function properly the IOP board must have one available serial
port, configurable by the Board Support Package software;

The data received by the serial port will be retrieved in atimely manner in order to eliminate
any lost data;

Theinitialization of the PCI I1C is done by the |OP software only;

While the Back-End Monitor Level 2 Debugger is running the application cannot receive data
from the serial port;

The data expected by the application will not contain any data that could be interpreted by
either Back-End Monitor asa command if they are linked in with the application;

All 10P applications must be reentrant, cyclic and relinquish the processor periodically to
avoid starvation of the Back-End Monitors (cooperative or non-preemptive multitasking);

When an application is downloaded to the |IOP RAM memory the |OP BSP must execute the
CheckPciDownloadToRam() function at microprocessor reset;

All PLX PCI RDKsreserve the doorbell interrupt, DOORBELL_KERNEL _RESET, for
resetting the microprocessor from external applications; and,

The BlinkLed() function assumes that the LED is connected to the PCI IC's USERO pin.

2.1.3 PCI API and Win32 Software Assumptions
The assumptions for the PCI API and the Win32 software are as follows:

All Win32 applications supplied with the PCI SDK will provide full functionality to all
registered devices and only limited functionality to non registered devices; and,

The doorbell interrupt, QUERY_ EEPROM TYPE, is reserved for PLXMon97 and PLXMon98
to query the PLX PCI RDK for the specific configuration EEPROM connected to the PCI IC.
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2.2 Overview

The PCI SDK is separated into two distinct sets of software, the |OP software that runs on the
development board and the PCI software that runs on the WinNT host system (as shown in Figure
2-1). Each API contains distinct function calls that emphasize the features of the PCI IC. Some
function calls look and react similarly in both API’s but may have different parameter lists.

The 10P software contains three modules (excluding the |OP application), the IOP AP library,
the Board Support Package (BSP) and the Back-End Monitor. The IOP API is designed
specifically for each PCI I1C or for acombination of PCI IC’s on one board. The IOP API can be
customized to run on any board by modifying the Board Support Package. Different levels of
debugging can be performed by including the Back-End Monitor into the | OP application.
Chapter 3 provides detailed information on the | OP software provided with the PCI SDK.

The PCI software can be separated into two different packages, the Serial Communication
package and the PCI Bus Communication package (see Chapter 4). The Serial Communication
package accesses the information from the board using messages sent through the serial port of
the board. This communication method requires having the Back-End Monitor Level 1 included
into the |OP application running on the desired board.

The PCI Communication package consists of two modules, being the PCI API Dynamic Link
Library (DLL) and the WinNT Device Driver. PCl applications make callsto the PCI API DLL
where they are trandated into the appropriate device driver cals. The device driver performsthe
regquested action and provides a response, where appropriate, to the APl DLL. The status of the
API call is passed back to the calling application.

2.3 Software Architecture

The PClI SDK software architecture is shown in Figure 2-1. The SDK software is divided into
five major components:

PLXMon98: this module includes the Host APl and device driver for PCI Bus
communications, and the PLXMon98 Communications module for serial communications to
the Back-End Monitor;

IOP API Library: thislibrary contains the code that performs the API functions and accesses
the PCI IC;

BSP Library: thislibrary contains al board specific code, including the |OP bus memory
map, the board and microprocessor initialization routines and the interrupt service routine for
the PCI IC;
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Figure 2-1 The PCI SDK Software Architecture

Back-End Monitor: this module provides monitors for debugging |OP applications which
supports PLXMon98 through the seria port or debugging using a dumb terminal; and,

IOP Applications: this module contains the main application for the board and the IOP.
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3. IOP Software Architecture
The 10P software architecture is separated into four modules, being:
The PCI AP library;
The Board Support Package (BSP) library;
The Back-End Monitor (2 debugging levels); and,
The 10P application software.
The PCI SDK software architecture is shown in Figure 3-1.
IOP Image File (PLXRom.bin or App.bin)
User Applications
BSP Library
IOP API Board Back-End Monitor
Initialization
Module
DMA Resource mP BEM BEM
Manager Initialization Level 1 Level 2
Module
PCI
IC
PCI
IC
Dumb Terminal or
HyperTerminal
Figure 3-1 The IOP Software Architecture
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3.1 Board Support Package (BSP) Library

The Board Support Package library contains all the information needed by the IOP API that is
specific to the board. This library provides the necessary entry points needed to port the PCI SDK
to new platforms. The Board Support Package is composed of two main modules, being:

The Microprocessor Initialization module; and,
The Board Initialization module.

Note: Prior to porting the PCI SDK to new boards an understanding of the BSP and its
functionality should be acquired.

3.1.1 Microprocessor Initialization Module

The microprocessor initialization module contains all the necessary information about the
microprocessor required by the IOP API. Some of the information contained within this module
are the microprocessor boot code, the main default interrupt service routine (ISR) for the PCI
SDK and the default PCI IC interrupt trigger support functions.

3.1.1.1  Microprocessor Boot Code

When the board is powered up, the microprocessor starts executing the boot code. This code
initializes the microprocessor, configures the memory controller, copies data and code (if
necessary for performance reasons) from the boot FLASH to RAM memory and brings the
microprocessor to aready state. The sequence of eventsisasfollows:

1. Theboardis powered on.

2. The microprocessor begins at the reset address where it immediately jumps to the boot code.
3. The boot code configures the memory controller.
4

The data section and the code section (if necessary) of the boot application is copied to RAM
memory (either DRAM or SRAM).

The exception vector tableisinitialized.

Any other microprocessor specific initialization is done, such as configuring the endian
registers, configuring the clock (if internal clocks are available), setting up any peripheral
unitsinternal to the microprocessor.

7. Once the microprocessor isinitialized and is ready to run, the boot code jumps to the board
initialization routine (see section 3.1.2.1).

Note: The MiniRom application included in the PCI SDK provides a good starting point for users
who have untested boards. The application is limited in features and functionality and should be
the basis for porting the PCI SDK to new boards (see section 3.4.2 for more information). For the
MPC 860, generation of the boot code is provided by the DriveWay Toolset and is included in the
PCI SDK as a library of functions.

3.1.1.2 Interrupt Service Routine

The interrupt service routine (ISR) provided in the BSP controls all interrupts generated by any
PCI IC. The ISR isdivided into one main routine with one function to service each interrupt
trigger on the IC. When an interrupt is generated, the main ISR determines the interrupt trigger
and calls the appropriate interrupt trigger service routine to service the interrupt.
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This method allows modification of individual interrupt trigger service routines or modification
of the main interrupt service routine to customize the handling of interrupts for each application.

3.1.2 Board Initialization Module

The Board Initialization module contains information on the features of the board and the board
initialization routine. Some of the information it provides include the memory map of the IOP
bus, specifically where the following devices are located in memory:

SRAM address and range;

DRAM address and range;

PCI IC Register Base address;

UART ports (Control/Status, Data);

Flash Memory address and range;

Direct Master Memory Remap address and range;
Direct Master 1/0 Remap address and range; and,
Boot address.

The PCI SDK needsto know the endianness for each memory region. If the IOP busisless than
32 bits wide, the PCI SDK needs to know how the IOP busis connected to the PCI IC
(specifically which bytes and byte lanes are used by the |OP bus).

The Back-End Monitor needs to know about the UART. The necessary UART ISRs and serial
communi cation functions are included in this module.

3.1.2.1 Board Initialization Routine

The board initialization routine contains the necessary API functions to configure and initialize
the PCI IC, the IOP API library, the Back-End Monitor and any other device on the board. This
function is called from the microprocessor initialization routine (the microprocessor boot code,
see section 3.1.1.1) at start up. The board initialization sequence is as follows:

1. Initializethe PCI IC. A list of IOP API initiadization functionsis provided with each of its
parameters set to the PCI 1C’ s default values (set by calling the PIxInitApi() function).

2. Change the default values for the parameters as necessary before calling the respective IOP
API initialization function.

3. SettheLocal Init Status bit when the PCI IC isinitialized (this asserts the NB# pin low). This
bit allows the PCI BIOS to access to the PCI IC. Once the PCI BIOS has assigned the
appropriate values to the PCI IC’ s configuration registers, the PCI IC is completely initialized
and is ready to run.

4. Initialize the different debugging levels of the Back-End Monitor with the necessary board
specific information.

Initialize any other peripheral on the board.
Connect the ISRs to the appropriate interrupt lines of the microprocessor.

Initialize the application, if necessary, once al devices on the board have been initialized and
are operational.
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8. Jump to the main application routine.

3.1.3 The Main() and AppMain() Functions

The BSP Library contains the main() function for any application using the PCl SDK. This
function controls the operation of the IOP API. The function starts by initializing the
microprocessor and its peripherals, the PCI 1C (when there is no EEPROM connected to it), the
UART IC, and the Back-End Monitors (when in use). The function proceeds to test the available
memory on board and begins the main application section.

The main application section consists of aloop that allows execution of severa tasks on around-
robin priority scheme. Each task is allowed as much time as it needs to run (non-preemptive and
no priority levels). Thisloop runs without interruption in a cyclic fashion and therefore all the
tasks must eventually return (tasks must be reentrant).

Two versions of the Back-End Monitor can be used to filter the stream of data, supplied by the
UART Services functions, to help in debugging new applications. The UART Services functions
receive astream of data from the RS-232 port on the board and buffer it. This stream can be
received by any task requiring data from the serial port.

Thefirst Back-End Monitor, Bem1(), does simple debugging and is the first level debugger. This
monitor task is used with PLXMon98' s serial debugger support turned on. The Bem1() monitor
task only accepts two commands, read and write to an |OP memory location. The second monitor
task, Bem2(), is more advanced and can accept more commands. It can be run by connecting a
debug terminal to the serial port of the board without running PLXMon98 or without having

Windows installed.
< UART Services >

‘

Figure 3-2 The Data Stream Flow Diagram.
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Note: PCI SDK 2.0 currently does not support PLXMon98 serial communication to boards
connected to the host system. Future releases of the PCI SDK will come with a version of
PLXMon98 that supports this feature.

With the stream of data received from the seria port (see Figure 3-2), the Bem1() task receives
and parses through it, searching for commands. When Bem1() finds a command that it recognizes,
the monitor removes the command from the stream, reacts accordingly to the command and
returns a response when appropriate. Once the stream of data has been completely parsed and all
Bem1() commands have been removed from it the filtered stream is made available to the next
task wishing data from the serial port.

The filtered data stream is received by either the second Back-End Monitor, Bem2(), for more
command parsing or to the application, AppMain(). As before the Bem2() monitor looks at the
data stream provided by the Bem1() monitor searching for commands destined for itself. When
commands are found this monitor performs the necessary actions and provides a response when
appropriate. Unlike the previous monitor task, this monitor does not supply afiltered data stream
to the next task in the daisy chain. When thistask is active it captures all the serial data and does
not relinquish control back to the application. The application will not run until the monitor is
turned off. At that point, the application runs as before.

The filtering of the data stream can be bypassed by atask at any point in time by calling the
UART Services functions. An example of this feature is when Bem2() task starts an application
download to memory. The application binary file being downloaded may contain data that looks
similar to acommand for the Bem1() task. If the Bem1() task is retrieving the data from the
UART Services functions then some information about the application will be lost. Therefore,
while Bem2() task downloads an application, it calls directly PIxGetChars() to retrieve the
unfiltered datafrom the UART IC until the application is completely downloaded. Once the
download is complete, the Bem2() task returns control to the BSP Module's main loop to allow
other tasks to run.

This feature should be used with caution however because it directly affects the operation of the
other tasks dependant on the data stream coming from the serial port. When an application
reguests unfiltered data the task calls PIxGetChars() function and this function returns an
unfiltered data stream. This task should not return to the main loop (within the BSP Module) to
continue processing of debug commands until all the necessary unfiltered data has been received
by the application. By doing this the Back-End Monitor tasks will not scan through the data and
remove command data from the stream that was not intended to be a command for the debug
monitors.

3.2 IOP API Library

The IOP API library contains the source code for all the documented API functions. This codeis
standard for all 10P applications and is independent of the board configuration. The code directly
callsthe PCI IC (no intermediary functions).

Note: Each PCI IC has its own I0P API library specifically designed to complement its features.
To implement more than one PCI IC on one board, a new library is created. This library
combines the features of each IC and has new functions to accent the features achieved by
grouping the ICs.
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3.2.1 DMA Resource Manager

The I0OP API supports three different DMA transfer types and manages the DMA resources. The
supported DMA transfer types are:

Scatter-Gather DMA: Transfers data using Scatter-Gather Lists and can transfer several
blocks of data at atime (formally called chaining DMA);

Block DMA: Transfers data one block at atime; and,
Shuttle DMA: acircular scatter-gather DMA transfer.

The Scatter-Gather DMA transfer is most commonly used of all DMA transfers. This method
supports DMA transfers where either the source or destination memory locations are not
contiguous (this is common with most operating system memory allocation) the best. By
grouping multiple DMA transfer requests, the |OP application is interrupted |ess often providing
improved performance.

The Block DMA transfer is used primarily for single DMA transfers and where the number of
transfer requestsis small.

The Shuttle DMA Transfer is best used when the data transfers are repetitive (where the source
and destination locations remain relatively constant but the transfer direction may switch or the
transfer sizeis different).
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Scatter-Gather DMA Transfers

In Scatter-Gather DMA transfers (see Figure 3-3), a SGL DMA channel is opened (steps 1-2).
With a successful return (step 3), a Scatter-Gather List (SGL) isacquired from the DMA resource
manager (steps 4-6) by calling PIxDmaSgIBuild() and a handle to alist of DMA transfer element
addressesisreturned (step 7). The DMA transfer el ements are programmed with the appropriate
source and destination data addresses, the transfer size and the DMA transfer descriptors by
calling PIxDmaSglFill() (step 8). The SGL is passed to the PIxDmaSgITransfer() function (step
9). If thereis not a SGL currently executing on the DMA channel, this function programs the list
address into the DMA descriptor register for the opened DMA channel and aso into the Current
SGL Address buffer (one buffer for each DMA channel), and the DMA transfer is started (step
10). If thereis a SGL executing then this function places the SGL address into the SGL Waiting
Queue (one queue for each DMA channel) (step 11). When the SGL currently executing is
completed the | SR reads the Current SGL Address buffer (step 12) and frees the DMA transfer
elementsfor this SGL to the DMA Transfer Element Free Queue (one queue for each DMA
channel) (step 13). The ISR then removes all the current SGL entries in the SGL Waiting Queue
and joins them together (step 14). The new SGL address is placed into the Current SGL Address
buffer and it is placed and started on the DMA Channel (step 15).
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Block DMA Transfers

In Block DMA transfers (see Figure 3-4), aBlock DMA channdl is opened (steps 1-2). With a
successful return (step 3), the PIxDmaBlockTransfer() function is called with the appropriate
source and destination data addresses, the transfer size and the DMA transfer descriptor (step 4).
This function checks the status of the DMA channel to determine if there is atransfer in progress
by checking the DMA Doneflag. If thereisatransfer in progress then the function returnsthe “In
Progress’ error code. Otherwise the DMA datais programmed into the DMA registers for the
DMA channel and the transfer is started. When the transfer is completed, the | SR will set the
DMA Doneflag (step 5). If the PIxDmaBlockTransfer() function is set to not return immediately
then this function polls the DMA Done flag (step 6) and when the flag is set the function will
return. The PIxDmaBlockTransferRestart() function is used to quickly restart aBlock DMA
transfer that was pre-programmed with the PIxDmaBlockTransfer() function (step 7). The only
parameter needed isthe transfer size. All other DMA information is reused from the previous
transfer. This function also supplies an immediate return feature where, when the parameter is set
to FALSE, the function pollsthe DMA Done flag (step 8) until it is set then returns.
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Shuttle DMA Transfers

In Shuttle DMA transfers (see Figure 3-5), a Shuttle DMA Engine s started by opening a Shuttle
DMA channel (steps 1-2). A number of DMA transfer elements are acquired from the DMA
resource manager (step 3). The DMA transfer elements are linked to create a Shuttle List (step 4).
This Shuttle List is placed on the opened DMA channel and is started thereby starting the Shuttle
DMA Engine. A list of the DMA transfer element addresses is returned to the application (step 5).
From this point, each DMA transfer element of the Shuttle List can be treated as a unique DMA
channel. To start atransfer, the PIxDmaShuttleTransfer() function is called with the appropriate
source and destination data addresses, the transfer size and the DMA transfer descriptors (step 6).
This function checks the status of the Shuttle DMA channel to determineif thereis atransfer in
progress by checking the transfer size for the given DMA transfer element. If thereisatransfer in
progress then the function returns the “In Progress” error code. Otherwise the DMA datais
programmed into the DMA transfer element provided by the application and the transfer is
started. When the transfer is completed the PCI | C (through the PLX DMA Descriptor Write
Back Feature) sets the transfer size for the completed DMA transfer element to zero. If the
PIxDmaShuttleTransfer() function is set for blocking then this function will poll the DMA
transfer element’ stransfer size and when the size is set to zero the function will return. The
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PIxDmaShuttleTransferRestart() function is used to quickly restart a Block DMA transfer that
was pre-programmed with the PIxDmaShuttleTransfer() function (step 7). The only parameter
needed isthe transfer size. All other DMA information is reused from the previous transfer. This
function also supplies a blocking feature where it polls the DMA transfer element’ s transfer size
until it is set to zero.

3.3 Back-End Monitor

The Back-End Monitor (BEM) provides features that help in the debugging of 10P applications.
This module has two separate monitor tasks, BEM Level 1 Debugger, and BEM Level 2
debugger. The first monitor supports PLXMon98 serial command passing to the IOP application
and the second monitor supports debugging the |OP application viaa dumb terminal connected to
the serial port of the board.

The BEM Level 1 Debugger isthe lowest level debugger. This monitor only supports two
commands, reading and writing to | OP memory locations (these commands support different data
sizes). These commands provide a generic interface for any application. PLXMon98 uses this
monitor to retrieve data from the |OP. In normal operation, this monitor accesses the UART
Services functions to get a stream of data that has been received by the UART IC. The monitor
extracts commands (that the monitor recognizes) from the data stream, performs the necessary
action and provides a response when appropriate. This monitor provides the filtered data stream
to the next task requiring serial datain the daisy chain.

Note: PCI SDK 2.0 currently does not support PLXMon98 serial communication to boards
connected to the host system. Future releases of the PCI SDK will come with a version of
PLXMon98 that supports this feature.

The BEM Level 2 Debugger is more advanced and supports more commands than the BEM
Level 1 Debugger. It is not necessary, when using this monitor, to have PLXMon98 running or
Windows installed to use this monitor to debug 10P applications. This monitor supports
debugging of applications using a dumb terminal connected to the seria port (or aterminal
package on the host system with a serial cable connected from the board’ s serial port to a COM
port on the host system). This monitor has alarger command set and supports downloading of
RAM based applications and reprogramming the FLASH memory. Unlike the BEM Level 1
Debugger monitor task, this monitor does not pass a stream of filtered data to the next task in the
loop. Either thistask is parsing commands or is passing all the data received to the next task,
being the |OP application. The monitor can be setup so that it is parsing commands when the
board is powered up or when the application starts (depending if the monitor is running in ROM
or RAM memory). At any point in time the monitor can be turned on or off by sending the
appropriate command through the serial port. When the monitor recognizes one of the commands
it reacts accordingly. While the monitor is running the application is not. The |OP softwareis
designed in a cooperative multitasking environment (non-preemptive multitasking) and as such
only the BEM Level 2 monitor or the application can run at any time.

There are times when a task may not want other tasks to extract data (or commands) from the data
stream such as when the BEM Level 2 is performing an application download. This can be done
by accessing the UART Support functions directly. A task, such asthe BEM Level 2 monitor,
bypasses the previous task in the daisy chain and calls PIxGetChars() to retrieve an unfiltered
data stream. If atask chooses to access the unfiltered data stream it should take al the data
necessary to perform the action and, only once the action is complete, return control back to the
main routine (contained within the BSP).
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The next application in the daisy chain, if required, retrieves the filtered data stream from the
BEM Level 2 monitor. The application can do whatever it needs to do with the data. The
application can choose to provide afiltered stream of data from what isleft over fromits parsing
of the data stream so that the data stream can be passed down to the next task in the chain.

3.3.1 Methods For Debugging IOP Applications
The PCI SDK supports three main methods for debugging 10P applications, being:

Win32 Debugging: Using either PLXMon97 or PLXMon98. This method assumes that there
is no 1OP application running on the board. With newer boards, this method provides the
preliminary debugging and validation of new boards.

BEM Level 2 Debugging: Using BEM Level 2 Debugger with aterminal program or a dumb
terminal. This method is used to debug the microprocessor boot code, the |OP application and
accesses to external devices by the |OP application.

PLXMon98 with BEM Level 1 Debugging: With BEM Level 1 linked into the IOP
application, PLXMon98 can communicate to the board through the PC's COM port to the
serial port on the board. This method is a combination of the two previous methods.

PL XMon98 can be setup to communicate to the board or |OP application using the serial port
or the PCI bus.

3.3.2 Operation Of The Back-End Monitors In A System

The Back-End Monitors can be used in many ways. This section describes the combinations that
can be used and how these combinations affect system performance.

The Back-End Monitor combinations are as follows:
1. AppMain() only: the IOP application is running without any BEM tasks;
2. BemL1() and AppMain(): the IOP application is running with BEM Level 1 debugger;
3. BemL1(), BemL2() and AppMain(): the IOP application is running with full debugging
capabilities;
BemL2() and AppMain(): the IOP application is running with BEM Level 2 debugger;

BemL2() only: the BEM Level 2 debugger is running without any |OP applications (useful for
testing the board functionality); and,

6. BemL1() and BemL2(): both debuggers are running to support PL XMon98 debugging as well
as dumb terminal debugging.

Method 1: This method is used once the application has been fully tested and is working
properly. Thereis no monitor tasks running so this method provides the best performance for the
application.

Method 2: PLXMon98 is used to debug the application through the serial port. Application
performance will be affected using this method because the BEM Level 1 monitor is processing
commands and copy data to and from different memory buffers. Thereis a possibility of lost data
destined for the application. If application data matches BEM Level 1 commands, the monitor
will remove them from the serial data stream. When the application requires data that could be
captured by the monitor, the application should access the UART Services module directly,
bypassing the monitor (done by calling PIxGetChars()).
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Method 3: Either a dumb terminal or PLXMon98 can be used to debug the application. The
application performance is greatly affected using this method. While BEM Level 2 monitor is
active and processing commands the application is not running. Once the monitor is disabled the
application runs similarly to Method 2 (there is still a performance hit because BEM Level 2
snoops the serial datalooking for its activate command).

Method 4: This method runs similarly to Method 3 with some performance improvements. Since
BEM Level 1 monitor isremoved, the data from the seria port is received either directly by the
application or by BEM Level 2. The latency of the BEM Level 1 command parsing is removed,
increasing the performance of the overall system.

Method 5: Only BEM Leve 2 isrunning with no applications running. This method is good for
board sanity checks to ensure proper board functionality.

Method 6: Similar to Method 5 with the addition of PLXMon98 debugging support.

3.4 PLXRom and IOP Applications

All 10P applications, including PLXRom, are connected to the IOP API, the BSP and the Back-
End Monitor to create the binary image. Thisimage is then programmed into FLASH memory, or
downloaded to RAM memory and executed.

All 10P applications have an AppMain() function which is the main application function. The
main() function is kept within the BSP module. This limitation isimposed on all applications
because of how the Back-End Monitors (BEMS) are implemented. The BEMs need to run
periodically to operate properly. Since there can only be one execution thread running at one
time, a cyclic thread is created using the main() function. Thisthread loops forever calling the
BEMs and then the main application function sequentially (cooperative multitasking or non-
preemptive multitasking). The AppMain() function should be cyclic in nature and should return
control periodically back to the main() function.

All evaluation boards will have PLXRom programmed into the FLASH memory of the board.
PLXRom alows | OP application downloadsto RAM memory and testing of the applications
from RAM memory. A fully featured BSP is provided for ROM based 1OP applications while a
limited BSPis provided for RAM based applications.

3.4.1 I10P Memory And IOP Applications

|OP application running in ROM or in RAM use memory in different ways. When an |OP
application isrunning in ROM the application contains all the modules it needs, such as the Back-
End Monitors. A ROM application contains:

The main application module;

ThelOP AP,

The BSP module; and,

The Back-End Monitor (debug version of ROM application).
Figure 3-6 shows how the ROM application uses memory.

RAM applications are built differently from ROM applications. The RAM applications ook very
similar to ROM applications from a source code point of view but they differ when the RAM
application islinked to the libraries. RAM type application borrow the Back-End Monitor from
the resident ROM application. The size of RAM applications are normally smaller because alot
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of the code used by the RAM application resides in the ROM application. Therefore the ROM
application on the board must have the modul es needed for the RAM application and the ROM
application must provide the links to those modules. The BSP provided with the PCI SDK
contains the links for RAM based applications.

RAM Application Data Segment
(Stack, Heap, BSS)

RAM Application RAM Application

IOP API

RAM BSP

All Available
Memory
(FLASH, SRAM,
DRAM, ...)

Figure 3-6 IOP Memory Diagram

3.4.2 MiniRom Application

MiniRom isincluded in the PCI SDK to provide a good starting point for users who have an
untested hardware device and for thisreason, it islimited in features and functionality. It provides
bare minimum boot up code for most boards. This application configures the microprocessor, the
PCI IC, and proceeds to blink the LED that is connected to one of the PCI IC's USER pins. To
use the MiniRom application, you should program the binary image into the FLASH using a
FLASH chip programmer. Once the FLASH is programmed reboot the board, and if the LED
blinks then the MiniRom application configured the board properly. If thistest is successful, the
FLASH can be reprogrammed with the PCI SDK PLXRom image (supplied with the PCI SDK).
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Note: This ROM application is provided as a bare bones ROM application useful for confirming
the functionality of new boards. It does not contain any PCI SDK features that are described in
any PCI SDK manual.

3.5 Porting The PCI SDK To New Platforms

All information needed to port the PCI SDK to new platforms is contained within the BSP
module. Some of the information contained within the BSP include:

The memory map of the IOP bus;

The microprocessor boot code;

The PCI IC interrupt service routine;

The UART interrupt service routine;

The board initialization routine; and,

The board and/or application specific controls for the |IOP API and the Back-End Monitor.

The |OP API and the Back-End Monitor need to know where certain devices are located on the
IOP bus, such asthe PCI IC, DRAM, SRAM and the UART. These values need to be updated
when creating an application for new boards.

When the microprocessor is changed on a board, the microprocessor boot code must be modified
to support the new microprocessor. This boot code is provided within the BSP module.

Most interrupt service routines are customized to the application. To customize the PCI ISR for
an application, either modify the interrupt trigger service routines or modify the main ISR.

The Back-End Monitor relies on the UART ISR to send and receive data from the serial port.
Modify the UART ISR to support the UART on the board.

Toinitialize the PCI 1C modify the parameters for the IOP API initialization functions contained
within the board initialization routine.

Within the BSP, there are some control parameters for the |IOP API and the Back-End Monitor
that can be modified to improve performance of the PCl SDK. These parameters are platform and
application dependent and can affect the operation of the application differently on different
systems.

3.6 Support For Multiple PCI ICs On One Board

Each PCI IC hasitsown IOP API library. When two or more |Cs are present on one board, a new
IOP API library must be created. This library will contain the normal API functions (defined in
this document) and some new or modified functions that represent new features made available
by combining the features of the multiple ICs. Some multiple IC libraries will be available (for
the more popular implementations), however it will be up to the designer to create his’her own
library for multi-1C combinations not currently supported.
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4. Host Software Architecture

4.1 PLXMon98
PLXMon98 can communicate with PCI devices viatwo different paths (see Figure 4-1):
Direct Serial Communications,

Host API/Device Driver Interface.

PLXMon98
PCI g
| — 5 : us
! = Communicago,
I T~
PLXMon98 Comm.
Module -

Win32 Serial

Comm. Package WDM (Win32 Driver)

UONEIUNWWOD
[elss

Win32 Driver Module

[
|
|

i [ —| | PLX Services Module
— |
i

Dumb Terminal
==

|
|
|
|
! PCI
|

Figure 4-1 The Host Software Architecture

4.1.1 Serial Communication

This method of communicating with a PCl device is mainly used for debugging purposes. While
acustom host device driver is being created, it is helpful to be able to read and write values
directly to and from the PCI device. It is recommended to compile out thismodulein arelease
version of an application for this method of datatransfer can be very dangerous to the end user.

If PLXMon98 is set to serial mode, The application calls functions that reside in the PLXMon98
Communications Module. It isthe job of this code to convert the valid PLXMon98 commands
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into a serial data stream. The protocol used in passing the datais based on an ASCI| translation
scheme. A detailed description of this protocol can be found in section 3.3. This stream of datais
sent to the |OP application. The Win32 system provides a device driver to control the serial port.
The Win32 SDK provides services to access this device driver.

When the data arrives, the PCI device' s microprocessor must have a means of handling the
incoming data. The Back-End Monitor contains functions that are hooked via an interrupt, so
when data does arrive, they are called to retrieve the data from the UART. The Back-End Monitor
decodes the command and data, and acts on the command and returns areply. If the datareceived
by the Back-End Monitor is not acommand the data is queued for the | OP application.

4.1.2 API/Device Driver Communication

PCI Bus Communication is performed using the PCI API DLL and the WinNT device driver
supplied with the PCI SDK.

41.2.1 PCI API Library

The PCI API consists of alibrary of functions, from which multiple PCI devices can be accessed
and used. The PCI API provides API function groups, which manage the features of each PCI IC.
Groups such as DMA access, direct data transfers, and interrupt handling contain functions that
can be universal to any PCI device.

The PLXMon98 application makes extensive use of the PCl API functions. For the most part, the
PCI API’s purpose isto translate application functions calls and send them to the appropriate
device driver. The only functionality present in the PCI API isto manage the various device
drivers. Thisincludes opening, closing and searching for devices that are present on the PCI bus.

4122 Win32 Device Driver

The device driver’ srole in the system isto store device data within the kernel and to execute the
commands given to it from the PCI API. The device driver can be used as a framework to create
custom software for managing PCI devices aswell.

The Win32 Driver Model (WDM) is a new platform for devel oping device drivers on the
Windows 98/NT 5.0 operating systems. It is very similar in architecture to that of Windows NT
4.0 and allows the creation of one device driver that can be used for both operating systems
without any porting or modifications.

The overall architecture of the device driver is designed to reduce the time needed to create a new
device driversfor any PCl device. By modifying the source code provided for the device driver,
new custom driver can created in minimal time.

4.2 Applications And The PCI SDK

All PCI Applications connect to and use the PCI API DLL. The application can communicate to
any PCI devicewith aPLX IC by using the PCI API DLL. Each application can be created like
any other Windows application. For more information on creating an application using the PCI
API DLL, see section 5.3.2.
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4.3 Host Device Driver Overview

This section describes the overall layout and concept of a PLX device driver. To accommodate
the need for one common PCI API aswell asto reduce development time for device driver design
for new boards, the following device driver model was created.

PCIl API
PCI 9080 Driver PCI 9054 Driver Future PLX Driver
9080 Driver Module 9054 Driver Module Driver Module
9080 Services 9054 Services Services Module
Module Module
( /
N U L I\ U
B PCI

RN
9054

——
PCI
P IC

Figure 4-2 The PLX Device Driver Layout

9080

One device driver handles each type of PLX IC, as seen in Figure 4-2. Each device driver
communicates with the PCl APl on aone-to-one basis; there is no device driver inter-
communication. If anew device driver is developed and added to the system, it can be integrated
simply by installing it into the operating system. If more than one PLX IC are present on a board,
the device driver can only see the one that is directly connected to the primary PCI bus. All PCI
API functionswill access this|C only.

Note: The device driver platform presented here is for Windows NT. This model was created
specifically so that this driver can be quickly ported to the Win32 Driver Model (WDM) once it
becomes available in Windows 98/NT 5.0. The WDM will be supported in future releases of the
PCI SDK.

4.3.1 Driver Module

This module provides the management of the PCI devicesin Windows NT. This management
includes storing device specific information, processing PCI API and system messages, handling
interrupts, and allocating resources for each device. Some non-PLX specific functionality is
handled in this module, such as reading from and writing to PCI configuration registers.
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4.3.2 Services Module

This module has access to the entire register set of the PCI IC, and thusisin charge of providing
the functionality for the device driver. All PCI interrupt handling for the driver is handled within
this module.

4.4 Creating a New Driver

This area briefly covers how anew device driver can be created using the existing device driver
as atemplate. When a new Services Module, which provides the real functionality for the device
driver, is updated to support a new PCI IC, the old Services Module is replaced. The new
Services Module would reflect the new register set of the PCI IC and would support the existing
PCI API by accessing the appropriate registers on the new PCI 1C based on the PCI API function
reguested.

The Driver Module would need little modification to create a new PCI device driver. If new API
functions are created, the handling of those functions would force the modification this modul e to
support the new functions.

4.5 Device Driver Features

The PCI device driver supports the sharing of interrupts between many PLX boards. The device
driver uses one interrupt line on the PCI bus that all PLX boards share to interrupt the host PC.
The interrupt service routine determines which board caused the interrupt and services that
board’ sinterrupt.

The device driver supports event logging into the system log file. When the device driver
determines an error in operation, it updates the system event log file with the appropriate
information concerning the cause of the error. Thislog file can be used to debug the device driver
when the device driver is started at boot time. This file contains the reasons why the device driver
was not loaded and started.
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5. Creating Applications Using The PLX API

5.1 Customizing The BSP

As mentioned in the section on the BSP (section 3.1), the BSP has control of the main() function.
This function starts by initializing the microprocessor and proceeds to initialize the IOP API, the
PCI 1C, the DMA Resource Manager and the Back-End Monitors. All the memory istested to
ensure that they are functioning properly. The main() function then begins the daisy chain loop
where each task is called.

5.1.1 Customizing The Main() Function

The main() function isthe first function that is run when the application starts. Thisfunction’s
responsibilities areto initialize all the components of the board, including the microprocessor, the
PCI 1C and other peripheral devices on the board, and to initialize all the software that will run on
the board. The following code segment is an example of amain() function used with the PCI
SDK. An explanation of each step in the code segment provided followsiit.

The Main() Function:

voi d
mai n( voi d)

BEML1 | NI T_PARMS benlllinitData; /* variable for the init of BEM L1 */
BEML2 | NI T_PARMS benl2lnitData; /* variable for the init of BEM L2 */
PU8 sdkVer si on; /* pointer to the SDK Version string */
PU8 sdkRel easeDat e; /* pointer to the SDK Rel ease Date string */
Get Char sFxPtr Bemnml1Get Chars; /* Points to BemlL1Get Chars function */
Get Char sFxPtr BemlL2Get Chars; /* Points to BenL2Get Chars function */

/* Initialize the MPC860 and its peripherals */
| ni t Power Quicc(); ©

/* Initialize the PLX 9080 device and the | OP APl */
Boar dl ni t 9080(); @

/* Blink the boards LED to show that the board is still alive */
Bl i nkLed(2, BLINK SLOW; ©

/* Print PCI SDK Version and Rel ease Date */
Pl xSdkVer si on( &dkVer si on, &sdkRel easeDate); O
Pl xPrintf("\n\n** %, % **\n", sdkVersion, sdkRel easeDate);

/* Initialize BEM L1 buffer structure */
benm_1lnitData. Buf Ptr = gBenlLlBuffer; ©
benl1l ni t Dat a. Buf Len = PCl 9080_BEM BUFFER;

/* Initialize BenLl */
if (BenLllnit(&benLllinitData) == FALSE ) ©
Pl xSdkErr or (BspFai | edTol nitBenlLl, TRUE); @

/* Initialize BEM L2 buffer structure */
benm_.2l nit Data. Buf Ptr = gBenli2Buffer; ©

PCI SDK Programmer’s Reference Manual O PLX Technology, Inc., 1998 5-1



AX_

e —
TECHNOLOGY

}

o

2]

5-2

benl2l ni t Dat a. Buf Len = PCl 9080_BEM BUFFER;
benl 2l ni t Dat a. Eepr oniType = EEPROM SELECTED,;
benl 2l ni t Dat a. Enabl ed = FALSE;

/* Initialize BemL2 */
if (BemL2lnit(&benl2lnitData) == FALSE) O
Pl xSdkErr or (BspFai | edTol ni t BemL2, TRUE); @

/*
Check whether the host wants to downl oad an Application to RAM
and if there is a RAM application, bypass the nenory testing.
*/
if ( CheckPci Downl oadToRam() == FALSE ) ©
{

/* Test on-board menory */
if (TestAll Menory())©

{
/* Blink the boards LED fast to show sonmething is wong */
Bl i nkLed(2, BLINK_FAST);
Pl xSdKEr r or (BspFai | edToTest Menory, TRUE)
}
}
/*
This While loop is the heart of the SDK. 3 nodules are called in
a round robin style - BenlLl, Beml2, AppMain. Each nodul e MJST
return periodically to allow the other nodules to obtain CPU
cycl es.
*/
while(l) @©
{
/*
Make a call to Bemll. BemlLl will return a function pointer to
its GetChars function. This is used by the next |evel.
*/
Benl1( Pl xGet Chars, &Benl1Get Chars);
/*
Make a call to Beml2. BemlL2 will return a function pointer to
its GetChars function. This is used by the next |evel.
*/

Benml2(BenlL1Get Chars, &Beml2Get Chars);
/*
Make a call to AppMain. AppMain is at the end of the chain so
so it doesn't need to return a function pointer to its GetChars
*/
AppMai n( BermL2Get Chars, NULL);

return;

This function initializes the microprocessor on the board. This function is specific to which
microprocessor is used and will be explained in more detail in section 5.1.2.

Thisfunction initializes the IOP API and the PCI IC. This function will be explained in
more detail in section 5.1.3.
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Thisfunction is useful for sanity checks. This BSP supplied function blinks an LED on the
board. This function assumes that thereisan LED connected to a USERo pin on the PCI
IC. The LED isturned on for a period of time and then turned off. The duty cycle of the
LED is adjustable by changing the parameter to the function.

This function returns the current version of the PCI SDK.

Some of the modules of the PCI SDK software require some buffers. The size of these
buffers affects the operation of the module (and sometimes subsequent modules). In this
casethe BEM Level 1 and BEM Level 2 Debuggers requires buffersto store the data. Since
this buffer determines how much data can be passed to the following modules the buffer
pointer and its size are passed into the BEM Debugger module when initialized.

This function initializes the Back-End Monitors. As mentioned in the previous note the
parametersto this function include a buffer to store the filtered data. The size of this buffer
affects the operation of the module and affects other applications reliant on the filtered data
returned. By passing the buffer into the module, the application designer can customize the
buffers for optimal performance of the application.

This function provides a description of the error that occurred. All API functions return a
specific error code. Thisfunction receivesthat error code and prints the error code value
and a brief description of the error. This function is part of the BSP support functions and
can be modified to support user-defined error codes. This function depends on having the
UART initialized and the PIxPrintf() configured properly.

Thisfunction determinesif a PClI download is pending to the IOP RAM memory. If thereis
one pending this function waits for the download to complete and, once completes, this
function jumps to the downloaded RAM application. When the RAM application
terminates, this function returns TRUE and the main() routine continues.

Thisfunction tests al the memory available on the board. Thisis a BSP support function
and can be modified to support other memory configurations and memory types.

Thisisthe Daisy Chain Main loop. Thisisthe main loop of the applications. Thisloop
controls the order in which each task runs. Thisloop is explained in more detail in the next
section.

The Daisy Chain Main Loop:
whi | e(1)

{

/*
Make a call to Bemll. BemlLl will return a function pointer to
its GetChars function. This is used by the next |evel.

*/

Benml1( Pl xGet Chars, &BenlL1CGet Chars); ©

/*
Make a call to Beml2. Beml2 will return a function pointer to
its GetChars function. This is used by the next |evel.

*/

Benml2(BemL1Get Chars, &Beml2CGet Chars); @

/*
Make a call to AppMain. AppMain is at the end of the chain so
so it doesn't need to return a function pointer to its GetChars
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*/
AppMai n( Bem_2Get Chars, NULL); ©

©  Thisfunction corresponds to the BEM Level 1 Monitor task. This task takes two
parameters: the first one is the GetChars() function for the UART Services module, and the
second isits GetChars() function. Normally thisis the first task that is run in the loop.
When it is necessary to change the order in which the tasks are run the first parameter of
this function would be the GetChars() function pointer for the previous task (in the daisy
chain). This function supplies a function pointer to its GetChars() function for the next task
in the loop needing data from the seria port.

®  Thisfunction corresponds to the BEM Level 2 Monitor task. This task takes the same two
parameters as BemL1() task. Thistask receives the GetChars() function pointer from
BemL1() and usesit to get the filtered data stream and parses though it. The next task can
access the filtered data through the GetChars() function pointer that BEM Level 2 Monitor
task provides as the second parameter.

©  Thisfunction corresponds to the application’s main routine. This function is replaced by
any new application function. The parameters are the same as the other two tasks, a
GetChars() function provided by the previous task and a GetChars() function for the
AppMain task which other tasks can use. The application task does not need to return a
filtered buffer of dataif there are no other applicationsin the daisy chain. By returning a
stream of data, the application can be placed anywhere in the daisy chain without affecting
the operation of any other task in the loop.

5.1.2 Customizing The Microprocessor Initialization Function

The PCI SDK currently supports two different microprocessors, the Motorola MPC860 and the
IBM 401GF PPC. This section will focus on customizing the BSP specifically for these
Mi Croprocessors.

Note: Before customizing the microprocessor initialization function it is recommended to
configure the MiniRom application , program it into the new board’s FLASH and test it. For
more information on customizing the MiniRom application, refer to section 3.4.2.

5.1.2.1  MPCS86O Initialization
In the MPCB860 Initialization function the following components are initialized:
The caching of instructions and data;
The internal memory mapped registers for MPC860;
The memory banks of the IOP bus and the FLASH, SRAM and DRAM memory controllers;
The C stack memory;
The Synchronous External Master (for external master access to the |OP bus) and Retry pin;
The relocation of code within the FLASH to SRAM;
The exception handler for system reset;
The branching from assembly code to C coded functions;
The MPC860 Clock and the |OP bus speed;
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The System Interface Unit (SIV);

The Dual-Port internal RAM;

The interrupt vector table and the ISRs for external and CPM interrupts;
The Port C pins for RS-232 communication;

The SCC1 for Serial communication;

The SDMA and IDMA channel 2; and,

The RISC timers.

The MPCB860 Initialization function was created using the DriveWay tools. This application
allows easy creation of amicroprocessor library by choosing the appropriate options within a
Graphical User Interface (GUI). Once dl the required options have been chosen the DriveWay
application creates the necessary initialization files that can be linked into any 1OP application
destined to run on the MPC860. Some of the files generated by DriveWay were modified to
support some customization. Please see Appendix C. for more information on how the DriveWay
generated files were modified.

Note: It is not necessary to have the DriveWay tools to use the PCI SDK with the MPC860. To
use the PCI SDK without the DriveWay tools modify the microprocessor initialization routine
that is called from the BSP module with another routine that performs the MPC860 initialization
as described in this manual.

5.1.2.2  IBM 401GF Initialization
Building The Binary File

The size of the PLXRom binary provided by the PCI SDK is exactly 128KB, and is shown in
Figure 5-1.

Jump to 401Init.bin Entry Point |OP Address OxFFFFFFFC
Jump to Start of ROM401 Entry Point |OP Address OxFFFFFFF8
401Init.bin

401Init.bin

401Init.bin Entry Point

Filler Data

128KB FLASH
Memory

|OP Address OxFFFE0000
Figure 5-1 IBM FLASH Memory Map
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PLXRom is built from two image files:

401init.bin: The microprocessor boot code. Thisimage file initializes the microprocessor’s
registers and tests the SRAM memory on the board.

ROMA401.img: The main application. It contains all the application code (except the
microprocessor boot code).

Note: To build the PLXRom binary it is important that the first object linked into the binary is the
401entry.o. This object contains the exception vector and the microprocessor’s register contents.
The exception vector must be located on a 64K boundary, linking the 401entry.o first forces the
vector to be on the boundary (image must be linked on a 64K boundary).

Each image fileis compiled and linked separately. Once 401init.bin and ROM401.IMG are built,
the two image files are joined together to create one binary file along with the Filler Data and the
two jump opcodes are placed at the end of the binary file. The OS/OPEN utility, hbranch.exe,
provides the functionality to build the PLXRom.

The PLX 401 RDK initialization

This section explains the initialization of PLXRom. When the IBM 401GF microprocessor
powers up, it starts execution at OxFFFF FFFC.

1. Execution starts at OxFFFF FFFC where ajump instruction pointing to the beginning of
401init.bin, (jumpsto ther omboot label, inside 401init.sfile). 401init.sfile setsthe
microprocessor’ s registers allowing it to work with the specific board. Thefirst register set is
the Exception Vector Prefix (EVPR) which tells the microprocessor on which 64K boundary
the exception vector is located. For the PCl SDK, the exception vector is set to
OxFFFEO000. When PLXRom isrelocated to SRAM, this value will be updated with the
equivalent SRAM address.

2. Thefollowing registers are set: the Select Little Endian Register (SLER), the Storage
Guarded Register (SGR), the 10 Control Register (IOCR), the Data Cache Write-through
Register (DCWR) and the Bus Region Control Registers (BRCR0O — BRCRY7). The values for
these registers are loaded from the FLASH.

3. Thefollowing registers are setup directly, without loading their values from FLASH: the Bus
Error Syndrome Register (BESR), the Exception Syndrome Register (ESR), the Timer
Control Register (TCR), the Machine State Register (M SR), the Debug Status Register
(DBSR) and the Fixed Point Exception Register (XER). In the PCI SDK, only the Machine
Check Exception is enabled in the MSR register. The critical interrupt (for the PCI LSERR)
and the externa interrupt (for the PCI LINTo and UART interrupts) are not enabled at this
time.

4. Thereservation bit is cleared. Thishit is cleared by accessing address 0x00000000, which
isin the DRAM for the RDK board.

5. The data cache and the instruction cache are invalidated, removing all data that may bein the
cache.

The SRAM istested. If a SRAM error is detected, the board hangs.

The Instruction Cache Cacheability Register (ICCR) and the Data Cache Cacheability
Register (DCCR) are setup by loading their values from the FLASH.
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8. Once al the registers have been setup the microprocessor jumpstothe __entry label in
ROMA401.img section (jump instruction is located at |OP address Ox FFFFFFF8). The
__entry label islocated in the bootrlib.sfile.

9. PLXRom isthen relocated to SRAM (1OP address 0x10000000) and the data cacheis
flushed.

10. The EVPR is set for the new code location in SRAM.

Note: To keep PLXRom running out of the FLASH change the command file (.cmd). Change the
following lines in the command file from:

#Move all sections to SRAM
SECTI ONS {
GROUP ADDRESS 0x10000000 : {
. text
. rodat a:
.data :
. bss :
. got

to:

# Keep code in flash
SECTI ONS {
GROUP ADDRESS OxFFFEO000 : ({
.text
. rodat a:

}
GROUP ADDRESS 0x10000000 : {
.data :
. bss :
. got
}
}

11. A jumpismadetothelabel __kernel _start _st,whichislocated in the module
401intr.s.

12. The stack pointer isinitialized and allocated, then the main() C function (in the BSP) is
called. The STACK _SI ZE definition defines the stack sizein bytes.

OS Open and the PCI SDK

The PCI SDK uses some functions and utilities from IBM’s OS Open mini operating system.
Refer to the OsOpen.txt file for information on the functions and utilities provided by OS Open
used by the PCI SDK.

5.1.3 Customizing The Board Initialization Function

The Board Initialization function configures the PCI I1C and initializes the IOP API for the board.
This function should be called after the microprocessor has been initialized. Some of the
initialization function calls can be skipped over when a Configuration EEPROM isinstalled and
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connected to the PCI IC. Theinitialization functions can only be called before the Init Done Bit
of the PCI IC is set (this causes the negation of the NB# pin). An example of the board
initialization function is provided with explanations for each step following it.

The Board Initialization Function:

voi d
Boar dl ni t 9080( voi d)
{
RETURN_CCDE rc; /* return code from APl functions */
APl PARMS apilnit; /* APl Init structure */
PCI _BUS PROP pci BusProp; /* PClI Bus Properties */
| OP_BUS PROP i opBusOPr op; /* 1 0P Space 0 Properties */
| OP_BUS_PROP i opBus1Prop; /* 1 0P Space 1 Properties */

| OP_ARBI T_DESC i opAr bi t Desc; /* 1 0P Space Arbitration Properties */
| OP_ENDI AN _DESC i opEndi anDesc; /* |1 OP Endi anness Properties */

PLX_ I NTR pl xIntr; /* Interrupt Properties */
U32 val ue;
/*
The Pl xInitApi function will initialize the follow ng structures

with the default bit field settings corresponding to the PCl 9080
reset val ues.
*/
api I nit. Pl xl cl opBaseAddr
api I nit.PtrPci BusProp
api I nit.PtrPci ArbitDesc
apilnit.PtrlopBusOProp
apilnit.PtrlopBuslProp

(void *)EMBED PLX _MAP_ADDR ©
&pci BusProp; /* Init Structure */
NULL; /* Unused */

& opBusOProp; /* Init Structure */
& opBuslProp; /* Init Structure */

api Il nit.PtrlopBus2Prop NULL; /* Not Applicable to 9080 */
apilnit.PtrlopBus3Prop NULL; /* Not Applicable to 9080 */
api I nit. PtrExpRonBusProp NULL; /* Unused */

api Il nit.Ptrl opArbitDesc
api I nit.PtrlopEndi anDesc

& opArbitDesc;/* Init Structure */
& opEndi anDesc; /* Init Structure */

/* Initialize APl */
rc = PlxlnitApi(&pilnit);
if (rc !'= Api Success)
Pl xSdkError ( (U32) rc, TRUE);

/*

WARNING  All structures used to initialize the 9080 have now been
initialized with the default bit field settings
corresponding to the PCl 9080 reset values. Consult the
PCl 9080 Data Sheet for a detailed description of the
reset val ues.

*/
/*
The Pl xI nitlopEndian function MJUST be called first so that all
subsequent accesses to PCl 9080 registers are correct. The PCl
9080RDK- 860 changes t he endi anness using hardware so the 9080
regi sters should be left at their default values (little endian
node) .
*/
i opEndi anDesc. Bi gEl opSpace0 = 1; /* 10P Space 0 */ @
i opEndi anDesc. Bi gEl opSpacel = 1; /* 10OP Space 1 */
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i opEndi anDesc. Bi gEDmaChannel 0 = 1; /* DMA channel 0 */
i opEndi anDesc. Bi gEDmaChannel 1 = 1; /* DMA channel 1 */
rc = Pl xlnitlopEndi an(Pri maryPci Bus,

& opEndi anDesc) ;

if (rc !'= Api Success)
Pl xSdkError ( (U32) rc, TRUE);

Read t he EEPROM control register. If there is a configurati on EEPROM
present, then we assune the PCl 9080 device |ocal configuration
regi sters should be configured using the EEPROM If the EEPROM i s
not present, then configure the PClI 9080 registers using the | OP code
contai ned in function Confi g9080WEepr om
/
val ue = Pl xRegi st er Read( Pri maryPci Bus, ©
PCl 9080_EEPROM CTRL_STAT,
&rc);
if (rc !'= Api Success)
Pl xSdkError( (U32) rc, TRUE);

if ( (value & EEPROM PRESENT_BIT) == 0 )
Conf i g9080WbEepr on{ &api I nit);

el se
Conf i g9080W t hEepr om() ;

----------- Init. PCI9080 interrupt control properties ---------- */

/* Set plxintr Structure to ZERO before enabling interrupts */
for ( value = 0; value < sizeof (PLX INTR); val ue++) O
((PUB) &pl xIntr)[value] = O;

/*
WARNI NG DMA interrupts nust be enabled for the | OP APl DMNA
Resource Manager to function properly.

*/

pl xI ntr. 1 opDmaChannel 0 = 1; /* DMA channel 0 */

pl xI ntr. 1 opDmaChannel 1 = 1; /* DMA channel 1 */

pl xI ntr. 1 opDoorbell = 1; /* PCl to | OP doorbell */
pl xI ntr. Pci Doorbell = 1; /* 10P to PCl doorbell */
pl xI ntr.Pci Mai nlnt = 1; /* PCl interrupt enable */
pl xIntr.lopMinlnt = 1; /* 10P interrupt enable */

rc = Pl xlIntrEnabl e(PrimaryPci Bus, &plxintr);
if (rc !'= Api Success)
Pl xSdkError ( (U32) rc, TRUE);

/* Init DVA Threshold register */
rc = Pl xRegi sterWite(PrimaryPci Bus,
PCl 9080_DMA_ THRESHOLD,
0x00020002) ;
if (rc !'= Api Success)
Pl xSdkError ( (U32) rc, TRUE);

/*
Al PCl 9080 Registers should be initialized before this point.
Now set the Local Init Done Bit so the conputer's BIGS can
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continue the boot process.

WARNING |f you do not set this bit the conputer will never boot.
*/
rc = Pl xlnitDone(PrimryPciBus); ©
if ( rc !'= ApiSuccess)

Pl xSdkError( (U32) rc, TRUE);

/* Initialize DVA nmanager */
rc = BsplnitDmaManager(); @
if (rc !'= Api Success)

Pl xSdkError ( (U32) rc, TRUE);

/* Install the interrupt handlers for PClI 9080 LI NTo# and LSERR# pins */
Pl x1 nt r Handl er Set ( Pci 9080Li nt Handl er, | NTR_PCl 9080 _LINTO ; @
Pl x1 nt r Handl er Set ( Pci 9080Lser r Handl er, | NTR_PClI 9080_LSERR);

/* turn off the LED */
rc = Pl xUserWite(PrimaryPci Bus,
USERQO,
| nactive);
if (rc !'= Api Success)
Pl xSdkError ( (U32) rc, TRUE);

return;

}

O  Setup the lOP API Initiaization function parameters. This function takes as parameters all
the structures for al the IOP API PCI IC Initialization functions and sets them to the PCI
|C’ s default values.

®  Setup the IOP Bus Endianness. This function configures endianness of all PCI |C accesses
to the IOP Bus.

© Determineif thereisan EEPROM connected to the PCI IC. The PCI IC can determine
when if there is a Configuration EEPROM connected to it. When none are present the
Config9080WoEeprom() is called to configure the PCI |C manually, otherwise
Config9080Eeprom() is called. For more information on configuring the PCI 1C manually
see the Manual PCI I1C Configuration Function section which describes the steps needed to
configure the PCI IC manually.

® Enablethe PCI IC interrupt triggers. This section starts by clearing the PLX_INTR
structure. The necessary interrupt triggers are set within the structure and the interrupts are
enabled. In this example, the following interrupt triggers are enabled: the DMA channels,
the IOP and the PCI doorbells, and the main 10P and PCI interrupt.

Note: If the DMA Resource Manager will be used in an application, it is important to
enable the DMA channel interrupt triggers and that the ISR connected to the PCI IC’s
interrupt line calls PIxDmalsr() with the appropriate DMA channel humber that caused the
DMA interrupt.

© Finishthe PCI IC initialization. This function sets the Init Done Bit of the PCI IC (this
asserts the NB# pin low) allowing the accesses to the PCI Configuration registers from the
PCI BIOS. Up until this point the PCI Host system waits until all PCI boards have asserted
the NB# bit before it continues booting.

® Initializethe DMA Resource Manager.
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@  Connect the PCI IC ISRs to the appropriate interrupt lines of the microprocessor.

The Manual PCI IC Configuration Function:

voi d
Conf i g9080WoEepr on{ PAPI _PARNMS pl ni t Par ans)

RETURN_CQODE rc; /* Return code from APl functions */

/***************************

Init PCl bus properties o

***************************/

/* assert DMPAF# when nore than Oxlc entries are in wite FIFO */
pl ni t Par ams- >Pt r Pci BusPr op- >WFi f oAl nost Ful | Fl agCount = 0x1C;

rc = Pl xlnitPci BusProperties(PrimaryPci Bus,
pl ni t Par ams- >Pt r Pci BusPr op) ;
if ( rc !'= ApiSuccess)
Pl xSdkError ( (U32) rc, TRUE);

/**********************************

Initialize the IOP arbitration (2]

**********************************/

/* enable latency timer */
pl ni t Par ans- >Pt r | opAr bi t Desc- >Enabl el opBusLat encyTi mer = 1;
/* Disable Local Bus Direct Slave Gve Up Bus Mde */
pl ni t Par ans- >Pt r | opAr bi t Desc- >l opBusDSG veUpBusMbde = O;
/*
nunber of | OP bus cl ocks before negating HOLD and
rel easing | OP bus
*/
pl ni t Par ans- >Pt r |1 opAr bi t Desc- >l opBusLat encyTi ner = 0x0C;

rc = PlxlnitlopArbitration(PrimaryPci Bus,
pl ni t Par anms- >Pt r | opAr bi t Desc) ;
if (rc !'= Api Success)
Pl xSdkError ( (U32) rc, TRUE);

/**************************

Initialize 10P Space 0 (3]

**************************/

/* map Space 0 into nmenory */

pl ni t Par ans- >Pt r | opBusOPr op- >Mapl nMenor ySpace = 1;
/* enabl e Ready input */
pl ni t Par ams- >Pt r | opBusOPr op- >Enabl eReadyl nput = 1;

/* operate in delayed transacti on node */

pl ni t Par ams- >Pt r | opBusOPr op- >Pci Rev2_1Mbde = 1;

pl ni t Par ams- >Pt r | opBusOPr op- >l opBusW dth = 3; /* 32 bits bus */
/* BREQo enable so that DS and DM can occur at the same tinme */

pl ni t Par ans- >Pt r | opBusOPr op- >Enabl el opBREQo = 1;
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rc = Pl xlnitlopBusProperties(PrimaryPci Bus,
| opSpace0,
pl ni t Par anms- >Pt r | opBusOPr op) ;
if (rc !'= Api Success)
Pl xSdkError( (U32) rc, TRUE);

/* 1 0P space 0 address and size */
/* By default set the base address of |1 OP Space 0 to DRAM */
rc = Pl xlnitLocal Space(Pri nmaryPci Bus,

| opSpace0,

DRAM MAP_ADDR, /* DRAM base address */
LSO W NDOW S| ZE /* size of wi ndow */

);

if (rc !'= Api Success)
Pl xSdkError ( (U32) rc, TRUE);

/**************************

Initialize 10P Space 1 (3]

**************************/

/* WARNING | OP Space 1 MUST be initialized if 120 is enabled */

/* map Space 1 into menmory */

pl ni t Par ams- >Pt r | opBus1Pr op- >Mapl nMenor ySpace = 1;
/* enabl e Ready input */
pl ni t Par ans- >Pt r | opBus1Pr op- >Enabl eReadyl nput = 1;

/* operate in delayed transaction node */

pl ni t Par ams- >Ptr | opBus1Pr op- >Pci Rev2_1Mode = 1;

pl ni t Par ans- >Ptr | opBus1Prop- >l opBusWdth = 3; [* 32 bits bus */
/* BREQo enable so that DS and DM can occur at the same tine */

pl ni t Par ams- >Pt r | opBus1Pr op- >Enabl el opBREQo = 1;

rc = Pl xlnitlopBusProperties(PrimaryPci Bus,
| opSpacel,
pl ni t Par ans- >Ptr 1 opBus1Prop) ;
if (rc !'= Api Success)
Pl xSdkError ( (U32) rc, TRUE);

/* 1 0P space 1 address and size */
rc = Pl xlnitLocal Space(PrinmaryPci Bus,

| opSpacel,

DRAM MAP_ADDR, /* DRAM base address */
LS1 W NDOW S| ZE /* size of wi ndow */
);

if (rc !'= Api Success)
Pl xSdkError ( (U32) rc, TRUE);

/******************************************

Initialize Direct Master Menory and IO (4]

******************************************/

rc = Pl xlnitPci Space(Pri maryPci Bus,

Pci MenBSpace,

DM MEM MAP_ADDR, /* | OP base address for DM
nmenory */

DM Sl ZE) ; /* size of wi ndow */

5-12 O PLX Technology, Inc., 1998 PCI SDK Programmer’s Reference Manual



if ( rc !'= ApiSuccess)
Pl xSdkError( (U32) rc, TRUE);

/* one nore time for 10O space */
rc = Pl xlnitPci Space(Pri maryPci Bus,
Pci | oSpace,
DM | O MAP_ADDR, /* | OP base address for DM
| O CFG */
DM Sl ZE) ; /* size of wi ndow */

if ( rc !'= ApiSuccess)
Pl xSdkError( (U32) rc, TRUE);

/*
Note: Leave all other PCl configuration registers alone so that

they are set either by default values or by the system BI CS.
*/

/********************************

M scel | aneous I nitialization e

********************************/

rc = Pl xRegi sterWite(PrimaryPci Bus,
PCl 9080_VENDOR_I D,
PLX_VENDOR _| Df ( PLX_9080RDK_860_DEVI CE_| D<<16));
if ( rc !'= ApiSuccess)
Pl xSdkError ( (U32) rc, TRUE);

/* Expansi on ROM Range Regi ster. No Expansi on ROM for PCl RDK-860 */
rc = Pl xRegi sterWite(PrimaryPci Bus,
PCl 9080_EXP_ROM_RANGE,
0x00000000) ; /* no expansi on ROM */
if ( rc !'= ApiSuccess)
Pl xSdkError ( (U32) rc, TRUE);

Initialize the access to the PCI Bus. This function takes the PCI_BUS_PROP structure and
configures the PCI 1C accordingly for PCI Bus accesses. In the example the number of
entries before asserting DMPAF# was modified from the default values.

Initialize the IOP Bus Arbitrator. This function takesthe IOP_ARBIT_DESC structure and
configures the PCI 1C |OP Bus Arbitrator according to the values defined within the
structure. In the example, the |OP Bus Latency Timer was modified from the default
values.

Initialize the |OP Space Accesses. This function configures the PCI access to the |IOP Bus
through the Local Space Registers (BAR 2-5 of the PCI Configuration Registers). In this
example only |OP Space 0 and 1 are used. Both 10P Spaces are configured so that they are
mapped into PCI memory space, with Ready Input and BREQo enabled, with a 32-bit bus
width and that PCI IC worksin Delayed Transaction mode for |OP reads.

Initialize | OP accesses to the PCI bus. This function configures accesses to the PCI Bus
from the 10OP bus such as the PCI base addresses and their sizes. In the example, PCI
Memory and | O/CFG accesses are setup.
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© Initialize some miscellaneous registers. This section initializes some PCI Configuration
registers that are not covered by the other functions. The first register function configures
the vendor and device IDs. The second configures the |OP Base address for PCI access to
the Local Expansion ROM register.

5.2 I0OP Applications

This section discusses how to build |OP applications with the IOP API. The function of the Hello
World application isto blink the LED connected to the USER pin of the PCI IC and to print a
formatted string to the serial port. The application has two different executable files, one that runs
in RAM memory and one that run in ROM. The RAM application is run by downloading it to
RAM memory; the ROM application is run by writing it to FLASH and rebooting the board. The
PCI SDK libraries provide the functionality and support for the Hello World application.

5.2.1 Setup Of The Development Environment

The development environment for the Hello World application and all other applications can be
easily setup and configured. Two files are provided to setup the environment:

The environment setup batch file: this file sets some environment variables used by the PCI
SDK for compiling and linking | OP applications; and,

The make file: thisfile easily compiles and links source code to create the executables for the
application.

The Environment Setup Batch File

The environment setup batch file programs some environment variables that are needed by the
microprocessor’ s development tools and the application make files. Some of the variables that are
set are:

Update the PATH variable to point to the appropriate development tools;
Set the path for the compiler’ sinclude and library directories; and,

Set some variables required by the development tools.

The Make File

The make fileis an easy way to compile and link applications. It contains al the necessary
information regarding the compiler and linker needed. Thisfile has variables to hold compiler
and linker parameters.

The make filesincluded in the PCI SDK hold most of the information needed to rebuild their
respective applications. Some of the information not included in the make fileis the directory
paths for the microprocessor’ s development tools (this information is taken from the environment
variables that were set by calling the environment setup batch file explained earlier) and some
command line parameters (this information controls how the make file is executed).

5.2.2 Rebuilding The Hello World Application

To rebuild the Hello World application execute the make file contained within the Hello World
directory. To do this, at acommand prompt, run the environment setup batch file for the desired
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microprocessor development environment. Change to the Hello World sample directory and type
the following to build the Hello World RAM application:

nmake /f makefile. 401

To rebuild the Hello World ROM application, type instead:

nmeke /f makefile.401 ROVE" TRUE"
The make file builds the application properly by using the environment variables set by the batch
file and by any parameters passed in from the command prompt.

In the Hello World directory thereis only one source file, being the Hello World application’s
main file and amake file for each supported microprocessor. When the application is built the
make file linksin the appropriate libraries from the PCl SDK library directory for all the support
functions needed by the application.

5.2.3 Building Custom Applications

Custom applications built with the PCI SDK use the precompiled IOP libraries. These libraries
provide the necessary support functions for the application. To build a custom applicationitis
recommended to start with the Hello World application. This application is a basic application
that can be easily ported to new boards once the BSP modul e has been setup for the new boards.
From there, the custom application can be built by replacing the Hello World main application.
The environment setup batch file and the make file of the Hello World application can be
recycled for the custom application and updated accordingly. There is one thing to keep in mind
when porting the make file. The libraries included into the PCI SDK are built with the following
compiler definitions:

PCI 9080: definesthe PCI IC type;
| OP_CODE: code generated is destined for the |OP; and,
Bl G_ENDI AN: code generated is used with a big endian microprocessor.

Depending on the final destination of the code (either RAM or ROM) one of the following
definitionsis used:

| OP_RAM code generated is destined for RAM; or,
| OP_ROM code generated is destined for ROM;
and for the microprocessor (either IBM 401 or MPC860):
MPC860: code generated is run on the MPC860 microprocessor; or,
| BMA01B: code generated is run on the IBM 401 microprocessor.

The make file includes these compiler definitions already. If the custom application is built
without using the supplied make file these definitions must be included when compiling and
linking the application to the PCI SDK libraries.

5.3 Windows Applications

An example Windows application using the PCI API will be presented along with the design
descriptions. The steps for creating a Windows application will be described into two sections
being:
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Creating A MS Developer’s Studio Project File, which describes the stepsinvolved in
creating a workspace file and the environment setup.

Building A Custom Application, which describes the steps for building a custom application
for use with the PCI API.

5.3.1 Creating A MS Developer’s Studio Project File
The main steps to creating a new workspace file are as follows:

1. OntheFile menu tab, choose New... item.

2. Create anew project file by choosing the Projects tab.

3. Choose aWin32 Application project file. Ensure that the Create New Workspace button is
Set.

Choose a project name and destination location for the project.
Setup the project environment.

Under the Project menu of Developer Studio, choose Settings... This brings up the project
settings dialog box.

Choose the C/C++ tab.

Change the Category type to Preprocessor.

In the Preprocessor definitions window add the following entries:
» PCl _CODE
» LI TTLE_ENDI AN

In the Additional include directories add a path to the PLX SDK include directory.

Note: It is recommended that a relative path from the workspace project directory to the
PLX SDK include directory be given if both the include directory and the workspace
project are located on the same logical Windows Drive. This makes the workspace
project more compatible between various Windows Systems and Windows Drive
Mappings.

6. Create the application that will usethe PLX API.

7. Include al the source files into the project. Copy the Pl xApi . | i b fileinthe PLX SDK
directory into the workspace project directory. Include the Pl xApi . | i b fileinto the
workspace project files.

8. Build the application.

5.3.2 Building A Custom Application

To start building a custom application with the PCI API create a new project for the application
(see section 5.3.1 for more information). To start accessing a PCl device using the PCI API
follow these steps:

1. Include the following headers:

PciTypes.h: contains all the data types, enumerated types and constants used by the PCI
API (for Win32 applications only);
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PIxTypes.h: contains all the data types, enumerated types and constants used by both
APIs (common for |OP and Win32 applications);

PlIx.h: contains some constants that are common for all development platforms;
PciApi.h: contains the PCI API function prototypes; and,
PIxError.h: contains the error codes used by the PCI API.

2. Connect to adevice (get adevice driver handl€). There are several methods for selecting a
PCI device (using the device location structure):

Method 1: Using the device' s seria number. The serial number is always in this format:
<devi ce driver name>-<i ndex nunber>

where<devi ce driver nane> isthe name of the respective device driver for that
PCI device and <i ndex nunber > isits unique number based on the order in which the
device driver found the PCI device.

Method 2: Using the Vendor and Device IDs. The PCI device returned would be the first
one that matches the criteria.

Method 3: Using the bus and slot numbers. The selected PCI device returned would be
the one located at the position specified. If thereis no device present, an error is returned.

Method 4: Using the Vendor and Device IDs aong with the bus and slot numbers. The
selected device must match all the criteria, otherwise an error is returned.

Method 5: Using Method 4 along with the PCI device's serial number. The selected
device must match all the criteria, otherwise an error is returned.

Method 6: Using no PCI device criteria. A handle to a device driver isreturned. The
handle may or may not be connected to a PCl device. Thisis useful for accessing generic
PCI devices.

3. Make connections to other PCI devicesif necessary. Repeat Step 2.
4. Start using the PCI API function calls.
5. When the application completes close connections to all PCI devicesin use.
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Appendix A. IOP API Function Description

The IOP API isdesigned around the features of the PCI IC. The API functions are grouped into
eleven categories, being:

Initialization Functions: allows initialization of the PCI bus accesses and arbitration, and the
IOP bus accesses and arbitration;

Register Access Functions: alows accessto a PCl device' sregisters,

PCI Device Functions: Allows reading and writing to a PCI device' s configuration registers
and other PCI specific functions;

Interrupt Support Functions: allows connection and control of all PCI device' sinterrupts;

Bus Memory and 1/0 Functions: allows Direct Master and Direct Slave accesses between |OP
memory and PCI bus memory using either memory or 1/O bus cycles;

DMA Functions: alows configuration and setup of DMA transfers;

Messaging Unit Functions: provides support for initializing and accessing the messaging unit
of aPLX device;

Power Management Functions: provides support for power management;

Serial EEPROM Access Functions: provides support for accessing the PLX device' s seridl
EEPROM;

USER Pins Functions. provides support for accessing the PLX device's USER pins; and,

Miscellaneous Functions: provides some cross platform support functions.

A.1 |OP API Function Quick Reference List

The following table lists al the PCI API functions available. Designers should consult Section
A.2 for detailed descriptions of the API functions.

API Function Name Purpose

PIxInitApi() Initialize the IOP API.
PIxInitPciBusProperties() Initialize the PCI Bus properties.
PIxInitPciArbitration() Initialize the PCI Bus Arbiter.
PIxInitPciSpace() Initialize and enable accesses to the PCI Bus.
PIxInitlopBusProperties() Initialize and enable the |OP Bus properties.
PIxInitlopArbitration() Initialize the IOP Bus Arbiter.
PlIxInitLocalSpace() Initialize accesses to the IOP Bus.
PIxInitlopEndian() Initialize the endianness of the IOP Bus
PIxInitDone() Set the Init Done bit of the PCI IC.
PIxRegisterRead() Read from aregister.

PIxRegisterWrite() Write to aregister.

PCI SDK Programmer’s Reference Manual O PLX Technology, Inc., 1998 A-1



APl Function Name

Purpose

PIxRegisterReadAll()

Read a set of sequential registers.

PIxRegisterMailboxRead()

Read from a Mailbox register.

PIxRegisterMailboxWrite()

Writeto a Mailbox register.

PIxRegisterDoorbellRead()

Clear and read from a Doorbell register.

PIxRegisterDoorbellSet()

Writeto a Doorbell register.

PIxPciConfigRegisterRead()

Read from a PCI Configuration register.

PIxPciConfigRegisterWrite()

Writeto a PCI Configuration register.

PIxIntrEnable()

Enable PCI IC interrupt triggers.

PIxIntrDisable()

Disable PCI IC interrupt triggers.

PIxIntrStatusGet()

Get the current interrupt status.

PIxBusPciRead()

Read from the PCI bus.

PIxBusPciWrite()

Write to the PCI bus.

PIxDmaResourceManagerInit()

Initialize the DMA Resource Manager.

PIxDmaSglChannelOpen()

Open a DMA channel for SGL DMA.

PIxDmaSgIBuild()

Build aSGL.

PIxDmaSglFill()

Fill a SGL e ement.

PIxDmaSgITransfer()

Control a SGL DMA transfer.

PIxDmaSglChannelClose()

Close a SGL DMA channel.

PIxDmaBlockChannelOpen()

Open a DMA channel for Block DMA.

PIxDmaBlockTransfer()

Control aBlock DMA transfer.

PIxDmaBlockTransferRestart()

Restart the previous Block DMA transfer.

PIxDmaBlockChannelClose()

Close aBlock DMA channel.

PIxDmaShuttleChannelOpen()

Open aDMA channel for Shuttle DMA.

PIxDmaShuttleTransfer()

Control a Shuttle DMA transfer.

PIxDmaShuttleTransferRestart()

Restart the previous Shuttle DMA transfer element.

PIxDmaShuttleChannelClose()

Close a Shuttle DMA channel.

PIxDmalsr()

Service a DMA interrupt.

PIxMulnit()

Initialize the Messaging Unit.

PIxMulnboundPortRead()

Read from the Inbound Post Tail Pointer.

PIxMulnboundPortWrite()

Write to the Inbound Free Head Pointer.

PIxMuOutboundPortRead()

Read from the Outbound Free Tail Pointer.

PIxMuOutboundPortWrite()

Write to the Outbound Post Head Pointer.
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API Function Name Purpose
PIxPowerLevelSet() Set the power level.
PIxPowerLevelGet() Get the power level.
PIxSerialEepromRead() Read from the Seriad EEPROM.
PIxSerialEepromWrite() Write to the Serial EEPROM.
PIxUserRead() Read from a USER pin.
PIxUserWrite() Write to a USER pin.
PIxSdkVersion() Get the version and date of the PCI SDK.
PIXPrintf() Write aformatted string of charactersto the serial port.
PIxGetChars() Get stream of data from the serial port.
PIxEchoEnable() Enable or disable the character echoing by the UART

Services Module.

A.2 |10P API Functions Details

This section contains a detailed description of each function in the API. The functions are listed
by category.

The following sample entry lists each entry section and describes the information therein.
Note: Devices supported by PCI SDK Version 2.0: PCI 9080

Sample Function Entry

Syntax:

function(nodifier parameter[,...]);
This gives the declaration syntax for each function. Each parameter is italicized.

Description:
Summary of the function’s purpose followed by the parametersit takes. Also includes any

relevant information pertaining to the function.

Return Value:
The value returned by the function.

Usage:
A sampleis provided to demonstrate the function’s use.
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Initialization Functions

PIxInitApi

Syntax:

RETURN_CODE Pl xI ni t Api (I N PAPI _PARMS api Par ms) ;

Description:

Initializes the IOP APl and sets the data structures used for initialization to the PCI |C's default

values,

apiParms is astructure that contains the information that is defined within the BSP needed by

the IOP API.

Note: This function must be called before any other IOP API function.

Return Value:

Return Value

Description

Api Success

The function returned successfully.

Api Al readylnitialized

The IOP API has been initialized already.

Api Nul | Par am

The apiParms parameter isNULL.

Api | nval i dAddr ess

The PLX PCI IC IOP Base Address provided isnot on a
4-byte boundary.

Usage:
RETURN_CODE rc;
APl _PARMS apilnit;
PCI _BUS PROP pci BusProp

| OP_BUS_PROP | ocal BusPr opO;
| OP_BUS PROP | ocal BusPropi;
| OP_BUS PROP | ocal BusPropRom

| OP_ARBI T_DESC ar bDesc;

PLX_I NTR pl xIntr;
U32 val ue;

| OP_ENDI AN _DESC | ocal Endi anDesc;
X_
2

/*

The Pl xlnitApi function wll

APl I nit structure */

PCl Bus Properties */

| OP Space 0 Properties */

| OP Space 1 Properties */

Expansi on ROM Properties */

| OP Space Arbitration Properties */

/* Endi an properties */
/* Interrupt to enable at boot */

initialize the follow ng structures

with the default bit field settings corresponding to the PCl 9080

reset val ues.
*/

api I nit. Pl xlclopBaseAddr = (void *)EMBED PLX MAP_ADDR;

api lnit.PtrPci ArbitDesc
apilnit.PtrlopBusOProp
apilnit.PtrlopBuslProp

api lnit.PtrPci BusProp = &pci BusProp; /* Init Structure */
NULL; /* Unused */

&l ocal BusPr opO; /* Init Structure */

&l ocal BusPropi; /* Init Structure */
NULL; /* Unused */

api Il nit.PtrlopBus2Prop
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Ptrl opBus3Prop = NULL; /* Unused */
Pt r ExpRonmBusProp = &l ocal BusPropRom /* Init Structure */
Ptrl opArbitDesc = &arbDesc; /* Init Structure */

Ptr 1 opEndi anDesc = &l ocal Endi anDesc; /* Init Structure */

alize APl and structures */

rc = PlxlnitApi(&pilnit);

if (rc!

= Api Success)

Pl xSdkError( (U32) rc, TRUE);
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PIxInitPciBusProperties

Syntax:

RETURN_CODE PI xI ni t Pci BusProperties( I N BUS_| NDEX busl ndex,

Description:

I N PPClI _BUS_PROP pci BusProp);

Initializes the PCI bus properties registers for the PCI |C on the given bus index.

busIndex is the PCI busindex; and,

pciBusProp is a structure containing the PCI bus properties for the PCI space specified.

Return Value:

Return Value

Description

Api Success

The function returned successfully.

Api | nval i dBusl ndex

The busIndex valueis not valid.

Api Not I nitialized

The IOP API isnot initialized.

Api Nul | Par am

The pciBusProp parameter isNULL.

Usage:

RETURN_CODE rc;
PCI _BUS PROP pci BusProp;

/* PCl Bus Properties */

rc = Pl xlnitPci BusProperties(PrimaryPci Bus, &pci BusProp);

if (rc !'= Api Success)
Pl xSdkError ( (U32) rc,
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PixInitPciArbitration

Syntax:

RETURN_CODE Pl xInitPci Arbitration( I N BUS_ | NDEX buslndex,
I N PPClI _ARBI T_DESC arbDesc);

Description:
Initializes the PCI bus arbitration registers for the PCI IC on the given bus index.

busIndex is the bus index; and,

arbDesc is a pointer to a structure containing the PCI bus arbitration information.

Return Value:

Return Value Description
Api Success The function returned successfully.
Api | nval i dBusl ndex The busindex value is not valid.
Api Not I nitialized The IOP API isnot initialized.
Api Nul | Par am The arbDesc parameter isNULL.
Api Unsuppor t edFuncti on This function is not supported for this PCI IC.
Usage:
RETURN_CODE rc;
PCI _ARBI T_DESC pci Ar bi t Desc; /* PClI Arbitration Desc */

rc = PlxlnitPci Arbitration(PrimaryPci Bus, &pci ArbitDesc);
if (rc !'= Api Success)
Pl xSdkError ( (U32) rc, TRUE);
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PIxInitPciSpace

Syntax:

RETURN_CODE PI xI ni t Pci Space( | N BUS_| NDEX buslndex,
I N PCI _SPACE pciSpace,
I N U64 pciWindowLocalBaseAddress,
IN U64 size);

Description:
Initializes the PCl Space descriptor registers for the PCI |C on the given bus index.
busindex isthe busindex;
pciSpace is the specific PCI space;
pciWindowLocalBaseAddress is the local base address for the PCI bus memory buffer; and,
size isthe sizein bytes of the region of access (the window).
Note: size must be a power of 2 and pciWindowL ocalBaseAddress must be a multiple of size.

Return Value:

Return Value Description

Api Success The function returned successfully.

Api | nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api I nval i dPci Space The pciSpace parameter is neither PciMemSpace nor
Pci | oSpace.

Api I nval i dSi ze The size parameter is not a power of 2 or islessthan
64K.

Api I nval i dAddr ess The pciWindowLocalBaseAddress parameter isnot a

multiple of size.

Usage:
#def i ne DM _SI ZE 0x08000000
#defi ne DM _MEM MAP_ADDR 0xB8000000
#defi ne DM_| O MAP_ADDR 0xB0000000

RETURN_CODE r c;

/************************************************

Initialize Direct Master Menmory and IO
************************************************/
/* Init for Direct Master nenory access */
rc = Pl xlnitPci Space( Pri maryPci Bus,
Pci MenSpace,
DM MEM MAP_ADDR, /* |ocal base address
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for DM nmenory */
DM Sl ZE) ; /* size of w ndow */
if (rc !'= Api Success)
Pl xSdkError ( (U32) rc, TRUE);

/* Init for Direct Master | O accesses */

rc = Pl xlnitPci Space( Pri maryPci Bus,
Pci | oSpace,
DM 1 O MAP_ADDR, /* |ocal base address

for DM |1 O CFG */

DM SIZE); [/* size of w ndow */

if (rc !'= Api Success)

Pl xSdkError ( (U32) rc, TRUE);
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PixInitlopBusProperties

Syntax:

RETURN_CODE PI xI ni t1 opBusProperties( US_| NDEX buslndex,

IN B
I N | OP_SPACE iopSpace,
I N Pl OP_BUS PROP io0opBusProp);

Description:

Initializes the |OP bus properties registers for the PCI 1C on the given bus index.
busindex is the bus index;
iopSpace isthe specific local space; and,

iopBusProp is a structure containing the 10P bus properties for the | OP space specified.

Return Value:

Return Value Description
Api Success The function returned successfully.
Api | nval i dBusl ndex The busindex value is not valid.
Api Not I nitialized The IOP API isnot initialized.
Api Nul | Par am The iopBusProp parameter is NULL.
Api I nval i dl opSpace The iopSpace parameter is not supported by this PCI IC.
Usage:
#defi ne DRAM_MAP_ADDR 0x00000000
#defi ne LSO_W NDOW S| ZE 0x00800000 /* Local Space 0 8MB */
RETURN_CODE rc;
| OP_BUS_PROP i opBusProp0; /* 1 0P Space 0 Properties */

/*******************************************

Initialize |10OP Space 0O

*******************************************/

/* enabl e Ready input */

i opBusPr op0. Enabl eReadyl nput = 1;

/* disable read prefetching */

i opBusProp0. Di sabl eReadPrefetch = 1;

/* enable bursting */

i opBusProp0. Enabl eBursting = 1;

/* enabl es 9080 from asserti ng BREQo out put */
i opBusProp0. Enabl el opBREQD = 1;

/* 32 bits bus */

i opBusProp0. | opBusWdth = 3;

/* Init the Local space O bus properties now */
rc = Pl xlnitlopBusProperties(PrimaryPci Bus,
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| opSpace0,
& opBusPr op0) ;
if (rc !'= Api Success)
Pl xSdkError ( (U32) rc, TRUE);

/* Initialize and enable | ocal space 0. Renmap it to DRAM */
rc = Pl xlnitLocal Space(Pri maryPci Bus,
| opSpace0,
DRAM_MAP_ADDR,
LSO_W NDOW Sl ZE) ;
if (rc !'= ApiSuccess)
Pl xSdkError( (U32) rc, TRUE);
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PixInitlopArbitration

Syntax:

RETURN_CODE Pl xInitl opArbitration( US | NDEX buslindex,

IN B
I N Pl OP_ARBI T_DESC arbDesc);

Description:
Initializes the |OP bus arbitration registers for the PCI 1C on the given bus index.
busindex is the bus index; and,

arbDesc is a pointer to a structure containing the 10OP bus arbitration information.

Return Value:

Return Value Description
Api Success The function returned successfully.
Api | nval i dBusl ndex The busindex value is not valid.
Api Not I nitialized The IOP API isnot initialized.
Api Nul | Par am The arbDesc parameter isNULL.
Usage:
RETURN_CODE rc;
| OP_ARBI T_DESC ar bDesc; /* 1 0P Space Arbitration Properties */

/**************************************

Initialize the IOP arbitration
***************************************/

/* enable latency timer */
ar bDesc. Enabl el opBusLat encyTi ner = 1;
/*
nunber of | OP bus cl ocks before negating HOLD and
rel easing | OP bus
*/
ar bDesc. | opBusLat encyTi mer = 0x1C;
/* Initialize the IOP arbitration now */
rc = PlxlnitlopArbitration(PrimaryPciBus, &arbDesc);
if (rc !'= Api Success)
Pl xSdkError ( (U32) rc, TRUE);
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PlxInitLocalSpace

Syntax:

RETURN_CODE PI xI ni t Local Space( BUS_| NDEX buslndex,
| OP_SPACE i1opSpace,
U64 localBaseAddress,

U64 size);

2Z2Z22

Description:

Initializes the Local Space descriptor registers for the PCI 1C on the given bus index.
busindex isthe busindex;
iopSpace isthe specific local space;
iopBaseAddress isthe | OP base remap address for any PCI access to the local space; and,
size isthe sizein bytes of the region of access (the window).

Note: size must be a power of 2 and localBaseAddress must be a multiple of size.

Return Value:

Return Value Description

Api Success The function returned successfully.
Api | nval i dBusl ndex The busindex value is not valid.
Api Not I nitialized The IOP API isnot initialized.

Api I nval i dl opSpace The iopSpace parameter is not supported by this PCI IC.
Api I nval i dSi ze The size parameter is not a power of 2, or istoo small
for iopSpace.

Api I nval i dAddr ess The localBaseAddress parameter is not a multiple of
size.
Usage:
#def i ne DRAM_MAP_ADDR 0x00000000
#def i ne LSO_W NDOW S| ZE 0x00800000 /* Local Space 0 8MB */

RETURN_CODE rc;
| OP_BUS _PROP i opBusProp0; /* 10P Space 0 Properties */

/*******************************************

Initialize |10OP Space 0O

*******************************************/

/* enabl e Ready input */

i opBusProp0. Enabl eReadyl nput = 1;

/* disable read prefetching */

i opBusProp0. Di sabl eReadPrefetch = 1;
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/* enable bursting */
i opBusProp0. Enabl eBursting = 1;
/* enabl es 9080 from asserti ng BREQo output */
i opBusProp0. Enabl el opBREQ0 = 1;
/* 32 bits bus */
i opBusProp0. | opBusWdth = 3;
/* Init the Local space O bus properties now */
rc = Pl xlnitlopBusProperties(PrimaryPci Bus,
| opSpace0,
& opBusProp0) ;
if (rc !'= Api Success)
Pl xSdkError ( (U32) rc, TRUE);

/* Initialize and enable | ocal space 0. Renmap it to DRAM */
rc = Pl xlnitLocal Space(PrinmaryPci Bus,
| opSpace0,
DRAM _MAP_ADDR,
LSO_W NDOW Sl ZE) ;
if (rc !'= Api Success)
Pl xSdkError( (U32) rc, TRUE);
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PiIxInitlopEndian

Syntax:

RETURN_CODE PI xI ni t |1 opEndi an( US | NDEX buslindex,
I

IN B
I N Pl OP_ENDI AN _DESC i1opEndianDesc) ;

Description:
Initializes the | OP Space endian type accesses for the PCI 1C on the given bus index.
busindex is the bus index; and,

iopEndianDesc is a pointer to a structure defining the 1OP Space endian type accesses.

Return Value:

Return Value Description

Api Success The function returned successfully.

Api | nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api Nul | Par am The iopEndianDesc parameter is NULL.

Api BadConf i gRegENdi anMbde The member Bi gEl opConf i gRegAccess of
iopEndianDesc isinvalid for this board configuration.

Usage:

RETURN_CODE rc;
| OP_ENDI AN_DESC | ocal Endi anDesc; /* Endi an properties */

A L init. 10P endian properties --------------------- */

The Pl xI nitlopEndian function MJUST be called first so that all
subsequent accesses to PCl 9080 registers are correct.
*/

/* DMA channel 0O runs in big endian node */

| ocal Endi anDesc. Bi geDmaChannel 0 = 1;

/* DMA channel 1 runs in big endian node */

| ocal Endi anDesc. Bi geDnaChannel 1 = 1;

/* PCl-9080 regs are accessed in big endian nmode fromlocal bus */
| ocal Endi anDesc. Bi gEl opConfi gRegAccess = 1;

/* Now init the endian properties */
rc = Pl xlnitlopEndi an(PrimaryPci Bus, &l ocal Endi anDesc) ;
if (rc == Api BadConfi gRegEndi anMbde)

/*
The APl has returned that the Bi gkl opConfi gRegAccess bit
was setup wong. Just switch it and try again.

*/
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| ocal Endi anDesc. Bi gEl opConfi gRegAccess =
1 - I ocal Endi anDesc. Bi gEl opConfi gRegAccess;

rc = Pl xlnitlopEndi an(PrimaryPci Bus, &l ocal Endi anDesc) ;
}
if (rc !'= Api Success)

Pl xSdkError ( (U32)rc, TRUE)
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Syntax:
RETURN_CODE PI xI ni t Done( | N BUS_I NDEX buslndex);

Description:
Signals PCI deviceto allow external PCl masters (i.e. PCI BIOS) access to the PCI device on the

given busindex.

busIndex is the busindex.

Note:

Upon completion of initialization by the IOP processor, this function must be called in

order to give access to external PCI masters to the PCI device. Failure to do so will result in
system hang.

Return Value:

Return Value Description

Api Success The function returned successfully.
Api | nval i dBusl ndex The busindex value is not valid.
Api Not I nitialized The IOP API isnot initialized.
Usage:

RETURN_CODE rc;

/*

Al PCl 9080 Registers should be initialized before this point.
Now set the Local Init Done Bit so the conputer's BIOS can
continue the boot process.

WARNI NG |If you do not set this bit the conputer will never boot.

*/

rc

i f

= Pl xI ni t Done( Pri maryPci Bus) ;
(rc !'= Api Success)
Pl xSdkError ( (U32)rc, TRUE)
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PIxRegisterRead

Syntax:

U64 Pl xRegi st erRead( | N BUS_| NDEX buslndex,
I N U32 registerOffset,
OUT PRETURN _CODE returnCode) ;

Description:

Reads any register of the PCI IC on the given bus index.
busindex isthe busindex;
registerOffset is the register number offset; and,

returnCode is a pointer to a buffer to store the return code.

Return Value:

This function returns the value read from the register. The status of the function call is returned
viathe returnCode parameter. The return codes are as follows:

Return Value Description

Api Success The function returned successfully.

Api | nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api I nval i dRegi st er The registerOffset parameter is out of range or is not on
a4-byte boundary.

Usage:

RETURN_CODE rc; /* Return code from APl functions */
U32 val ue; /* tenporary data hol der */
/*

The EEPROM i s rel oaded when bit 28 of the EEPROM CTRL_STAT
regi ster goes fromO to 1. So, first nmake sure it is O.
*/
val ue = Pl xRegi st er Read( Pri mar yPci Bus,
PCl 9080_EEPROM CTRL_STAT,
&rc);
if (rc !'= ApiSuccess)
Pl xSdkError ( (U32)rc, TRUE);

/* set bit 28 to zero */
val ue &= ~(0x20000000);
rc = Pl xRegi sterWite(PrimaryPci Bus,
PCl 9080_EEPROM CTRL_STAT,
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val ue);
if (rc !'= Api Success)
Pl xSdkError ( (U32)rc, TRUE);
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PIxRegisterWrite

Syntax:

RETURN_CODE Pl xRegi sterWite( | N BUS_ | NDEX buslndex,
I N U32 registerOffset,
I N U64 data);

Description:
Writes avalue to any register of the PCI 1C on the given bus index.

busindex is the bus index;
registerOffset is the register offset address; and,
data isaU64 valueto storein the register.

Return Value:

Return Value Description

Api Success The function returned successfully.

Api | nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api I nval i dRegi st er The registerOffset parameter is out of range or is not on
a4-byte boundary.

Usage:

RETURN_CQODE rc; /* Return code from APl functions */
U32 val ue; /* tenporary data hol der */
/*

The EEPROM i s rel oaded when bit 28 of the EEPROM CTRL_STAT
regi ster goes fromO to 1. So, first make sure it is O.
*/
val ue = Pl xRegi st er Read( Pri mar yPci Bus,
PCl 9080_EEPROM CTRL_STAT,
&rc);
if (rc !'= Api Success)
Pl xSdkError ( (U32)rc, TRUE);

/* set bit 28 to zero */
val ue &= ~(0x20000000);
rc = Pl xRegi sterWite(PrimaryPci Bus,
PCl 9080_EEPROM CTRL_STAT,
val ue);
if (rc !'= Api Success)
Pl xSdkError ( (U32)rc, TRUE);
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Syntax:
RETURN_CODE Pl xRegi ster ReadAl | ( I N BUS_| NDEX buslndex,
I N U32 startOffset,
I N U32 registerCount,
QUT PU64 buffer);
Description:
Reads multiple registers of the PCI IC on the given bus index.
busindex isthe busindex;
startOffset is the register offset addressto start reading at;
registerCount is the number of bytesto read starting at startOffset; and,
buffer is the storage location for the register values.

Note: registerCount is the number of bytes to read. buffer must be large enough to store all the
register values read.

Return Value:

Return Value Description

Api Success The function returned successfully.

Api I nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api I nval i dRegi st er The startOffset and the registerCount parameters
combined exceed the valid range of registersor
startOffset is not on a 4-byte boundary.

Api Nul | Par am The buffer parameter isNULL.

Usage:

#def i ne CONFI G_REGS_SI ZE 0x40 /* Size in bytes of config regs */

RETURN_CCDE rc; /* Return code from APl functions */
U32 confi gRegs[ CONFI G REGS SIZE / 4]; [/* Store config regs */

rc = Pl xRegi st er ReadAl | (Pri maryPci Bus,
PCl 9080_VENDOR_I D,
CONFI G_REGS_SI ZE,
&confi gRegs) ;
if (rc !'= Api Success)
Pl xSdkError ( (U32)rc, TRUE);
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PIxRegisterMailboxRead

Syntax:

U64 Pl xRegi st er Mai | boxRead( | N BUS_| NDEX buslndex,
I N MAI LBOX_I D mai Iboxld,
OQUT PRETURN_CODE returnCode) ;

Description:
Reads any mailbox register of the PCI 1C on the given bus index.

busindex is the bus index;
mailboxld is the mailbox register ID; and,

returnCode is a pointer to a buffer to store the return code.

Return Value:

This function returns the value read from the mailbox register. The status of the function cal is
returned viathe returnCode parameter. The return codes are as follows:

Return Value Description

Api Success The function returned successfully.

Api I nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api I nval i dRegi st er The mailboxld parameter is not avalid mailbox ID.

Usage:
RETURN_CCDE rc; /* Return code from APl functions */
U64 nai | boxHol der; /* holder for Mailbox 0 */

/* Read Mail box 0 */
mai | boxHol der = Pl xRegi st er Mai | boxRead( Pri mar yPci Bus,
Mai | BoxO,
&rc);
if (rc !'= Api Success)
Pl xSdkError ( (U32)rc, TRUE)

/* Wite to Mailbox 1 */
rc = Pl xRegi st er Mai | boxWite(PrimaryPci Bus,
Mai | Box1,
mai | boxHol der) ;
if (rc !'= Api Success)
Pl xSdkError ( (U32)rc, TRUE)
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PIxRegisterMailboxWrite

Syntax:

RETURN_CODE Pl xRegi st er Mai | boxW it e( BUS_| NDEX buslndex,

IN »
I N MAI LBOX_| D mai lboxld,
IN U64 data);

Description:
Writes avalue to any mailbox register of the PCI 1C on the given bus index.

busindex is the bus index;
mailboxld isthe mailbox register ID; and,

data isaU64 valueto storein the register.

Return Value:

Return Value Description

Api Success The Mailbox was written successfully.

Api | nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api I nval i dRegi st er The mailboxld parameter is not avalid mailbox ID.

Usage:
RETURN_CCDE rc; /* Return code from APl functions */
U64 mai | boxHol der; /* hol der for Mailbox 0 */

/* Read Mailbox 0 */
mai | boxHol der = Pl xRegi st er Mai | boxRead( Pri mar yPci Bus,
Mai | BoxO,
&rc);
if (rc !'= Api Success)
Pl xSdkError ( (U32)rc, TRUE);

/[* Wite to Mailbox 1 */
rc = Pl xRegi st er Mai | boxWite(PrimaryPci Bus,
Mai | Box1,
mai | boxHol der) ;
if (rc !'= Api Success)
Pl xSdkError ( (U32)rc, TRUE);
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PIxRegisterDoorbellRead

Syntax:

U64 Pl xRegi st er Door bel | Read( | N BUS_| NDEX buslndex,
OUT PRETURN_CODE returnCode);

Description:
Reads and clears the PCI to 1OP doorbell register of the PCI 1C on the given bus index.
busindex is the bus index; and,

returnCode is a pointer to a buffer to store the return code.

Return Value:

This function returns the value read from the PCI-to-IOP doorbell register. The status of the
function call is returned viathe returnCode parameter. The return codes are as follows:

Return Value Description

Api Success The function returned successfully.
Api | nval i dBusl ndex The busindex value is not valid.
Api Not I nitialized The IOP API isnot initialized.
Usage:

RETURN_CODE pl xReturnStatus; /* Return code from APl functions */
U32 val ue;

/* Local doorbell interrupt */
val ue = Pl xRegi st er Door bel | Read( Pri mar yPci Bus, &pl xRet ur nSt at us) ;

if (plxReturnStatus != Api Success)
Pl xSdkError ( (U32) pl xRet urnSt at us, TRUE);
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PIxRegisterDoorbellSet

Syntax:

RETURN_CODE Pl xRegi st er Door bel | Set ( I N BUS_I NDEX buslndex,
I N U64 data);

Description:

Writes avalue to the |OP to PCI doorbell register of the PCI IC on the given bus index.
busIndex is the busindex; and,

data isaU64 valueto storein the register.

Return Value:

Return Value Description

Api Success The function returned successfully.
Api | nval i dBusl ndex The busindex value is not valid.
Api Not I nitialized The IOP API isnot initialized.
Usage:

RETURN_CODE pl xReturnStatus; /* Return code from APl functions */
U64 val ue;

/* trigger a PCl doorbell interrupt */
val ue = 0x20;
pl xRet urnSt at us = Pl xRegi st er Door bel | Set (Pri maryPci Bus, val ue);
if (plxReturnStatus != Api Success)
Pl xSdkError ( (U32) pl xRet urnSt at us, TRUE);
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PIxPciConfigRegisterRead

Syntax:

RETURN_CODE Pl xPci Confi gRegi st er Read(

Description:
Reads a configuration register

U32 bus,

U32 slot,

U32 registerNumber,
QUT PU32 data);

I'N
I'N
I'N

from aPCI device.

bus isthe PCI bus number of the desired device;

slot is the PCI slot number of the desired device;

registerNumber is the desired configuration register; and,

data is a pointer to a buffer to store the register value.

Return Value:

Return Value

Description

Api Success

The function returned successfully.

Api | nval i dBusl ndex

The busindex valueis not valid.

Api Not I nitialized

The IOP API isnot initialized.

Api I nval i dRegi st er

The registerNumber parameter is out of range or not on
a 4-byte boundary.

Api Nul | Par am

The data parameter isNULL.

Api Confi gAccessFail ed

A PCI Bus Master Abort occurred.

Usage:
RETURN_CODE r c;
U32 | ogbus, | ogdev,

bus: dev
0; log

Pl xPrintf("
for (I ogbus

for (logdev = 0; |

rc = Pl xPci Confi

if ((rc
{

A-26

/* Return code from APl functions */

ven;
Venl D: Devl D\ n") ;
bus <1; | ogbus++)/*used to | oop to MAX PCI _BUS*/
ogdev < MAX PCl _DEV; | ogdev++)
gRegi st er Read( | ogbus,
| ogdev,
PCl 9080_VENDOR_I D,
&ven);

Api Success) && (ven != OxFFFFFFFF))
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Pl xPrintf(" 9%02x:0x%02x Ox%4x: 0x%®4x "
| ogbus, | ogdev,
ven & 0x0000ffff,
(ven & Oxffff0000) >> 16);
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PIxPciConfigRegisterWrite

Syntax:
RETURN_CODE Pl xPci Confi gRegi sterWite( N U32 bus,
IN U32 slot,
I N U32 registerNumber,
I N PU32 data);
Description:

Writes data to a configuration register on a PCl device.
bus isthe PCI bus number of the desired device;
slot isthe PCI dot number of the desired device;
registerNumber is the desired configuration register; and,

data is apointer to the buffer that contains the data for the write.

Return Value:

Return Value Description
Api Success The function returned successfully.
Api | nval i dBusl ndex The busindex value is not valid.
Api Not I nitialized The IOP API isnot initialized.
Api | nval i dRegi st er The registerNumber parameter is out of range or not on
a4-byte boundary.
Api Nul | Par am The data parameter isNULL.
Api Confi gAccessFai |l ed A PCI Bus Master Abort occurred.
Usage:
RETURN_CODE rc; /* Return code from APl functions */

U32 address, range;

/* Save the address at BAR 0 */
rc = Pl xPci Confi gRegi ster Read(0, 0x12, CFG BARO, &address);
if (rc == Api Success)
{
/* Get the range of BAR 0 */
range = OXFFFFFFFF,;
rc = Pl xPci Confi gRegi sterWite(0, 0x12, CFG BARO, &range);
if (rc == Api Success)
Pl xPci Confi gRegi st er Read(0, 0x12, CFG BARO, &range);
}

/* Restore address to BAR 0 */
Pl xPci Confi gRegi sterWite(0, 0x12, CFG BARO, &address);
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Interrupt Support Functions

PIxIintrEnable

Syntax:

RETURN_CODE PI xI ntrEnabl e( I N BUS_| NDEX buslIndex,
IN PPLX_I NTR pIxIntr);

Description:
Enables specific interrupts of the PCI I1C for a given bus index.
busindex isthe bus index; and,

plxIntr isthe interrupt structure that describes which interrupts will be enabled.

Return Value:

Return Value Description

Api Success The function returned successfully.

Api | nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api Nul | Par am The plxIntr parameter is NULL.

Usage:
RETURN_CCDE rc; /* Return code from APl functions */
PLX_I NTR pl xIntr; /* Interrupt to enable at boot */
A Init. PCI9080 interrupt control properties ---------- */

/* Set plxintr Structure to ZERO before enabling interrupts */
for ( value = 0; value < sizeof (PLX INTR); val ue++)
((PUB) &pl xIntr)[value] = O;

/*
WARNI NG DMA interrupts rmust be enabled for the | OP APl DNA
Resource Manager to function properly.

*
/
pl xI ntr. 1 opDmaChannel 0 = 1; /* DMA channel 0 */
pl xI ntr. 1 opDmaChannel 1 = 1; /* DMA channel 1 */

pl xI ntr. 1 opDoorbell = 1; /* PCl to | OP doorbell */

pl xI ntr. Pci Doorbel | = 1; /* 10P to PCl doorbell */

pl xI ntr.Pci Mai nlnt = 1; /* PCl interrupt enable */
= 1'

pl xI ntr. 1 opMai nl nt /* 10P interrupt enable */
rc = Pl xIntrEnabl e(PrimaryPci Bus, &plxintr);

if ( rc !'= ApiSuccess)
Pl xSdkError ( (U32) rc, TRUE);
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PixIntrDisable

Syntax:

RETURN_CODE PI xI ntrDi sabl e( | N BUS_| NDEX buslndex,

Description:

I N PPLX_I NTR plIxIntr);

Disables specific interrupts of the PCI IC for a given bus index.

busIndex is the bus index; and,

plxIntr isthe interrupt structure that describes which interrupts will be disabled.

Return Value:

Return Value

Description

Api Success

The function returned successfully.

Api | nval i dBusl ndex

The busIndex valueis not valid.

Api Not I nitialized

The IOP API isnot initialized.

Api Nul | Par am

The plxIntr parameter is NULL.

Usage:

RETURN_CODE rc;
PLX_I NTR pl xIntr;

/* Return code from APl functions */
/* Interrupt to enable at boot */

/* Set plxintr Structure to ZERO before disabling interrupts */

for ( value = 0; value

< sizeof (PLX_ I NTR); val ue++)

((PU8) &pl xI ntr)[val ue] = O;

/* Disable the DVA interrupts */

pl xI ntr. 1 opDmaChannel 0
pl xI ntr. 1 opDmaChannel 1

rc = Pl xIntrDisabl e(Pri
if ( rc !'= ApiSuccess)

1; /* DVA channel 0 */
1; /* DVA channel 1 */

mar yPci Bus, &plxintr);

Pl xSdkError ( (U32) rc, TRUE);

A-30

O PLX Technology, Inc., 1998 PCI SDK Programmer’s Reference Manual




PixIntrStatusGet

Syntax:
BOOLEAN PI xI ntr St atusGet ( | N BUS_| NDEX buslindex,
QUT PPLX | NTR plIxIntr,
OUT PRETURN _CODE returnCode);
Description:
Determines which interrupts are currently active of the PCI IC for the given bus index.
busindex is the bus index;

plxIntr isthe interrupt structure that contains information detailing which interrupts are
active; and,

returnCode is a pointer to a buffer to store the return code.

Return Value:

This function returns TRUE when an interrupt is active and FALSE when no interrupts are active.
The status of the function call is returned via the returnCode parameter. The return codes are as
follows:

Return Value Description

Api Success The function returned successfully.
Api I nval i dBusl ndex The busindex value is not valid.
Api Not I nitialized The IOP API isnot initialized.
Usage:

RETURN_CODE pl xReturnStatus; /* Return code from APl functions */
PLX_I NTR pl xIntr;

/* Check if there is actually an interrupt */
if (!PlxIntrStatusGet(PrimaryPciBus, &plxIintr, &plxReturnStatus))

/* No interrupt, or function failure??? */
return;

}
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Bus Memory and 1/O Functions

PIxBusPciRead

Syntax:

RETURN_CODE Pl xBusPci Read( | N BUS_| NDEX buslndex,

Description:

I N PCI _SPACE pciSpace,

I N U64 address,

QUT PU64 destination

IN U32 transferSize,

I N ACCESS TYPE accessType) ;

Reads values into a buffer from the PCI bus.

busIndex is the busindex;

pciSpace states which type of bus cyclesto use, being either memory bus cycles or 1/0 bus

cycles;

address is the starting PCI address for the read;

destination is a pointer to the buffer to store the data retrieved;

transferSize defines the number of bytes you want to read from the PCI bus; and,

accessType defines the access type size.

Note: This API function remaps the Direct Master Space window (register value is restored when
the function terminates). destination must be large enough to store all the data read.

Return Value:

Return Value

Description

Api Success

The function returned successfully.

Api | nval i dBusl ndex

The busIndex valueis not valid.

Api NotInitialized

The lOP API isnot initialized.

Api | nval i dPci Space

The pciSpace parameter is neither PciMemSpace nor
Pci | oSpace.

Api I nval i dAccessType

The accessType size is not supported for this |OP API.

Api I nval i dAddr ess

The address parameter is not aligned based on the
accessType provided.

Api I nval i dSi ze

The transferSize parameter isO or is not aligned based
on the accessType provided.

Usage:
#def i ne DRAM MAP_ADDR
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RETURN CODE rc; /* Return code from APl functions */
U32 |l ength = 0x100;
U32 buf From = DRAM MAP_ADDR, buf To = DRAM MAP_ADDR + | engt h;

/* Start copying data at address DRAM MAP_ADDR */
rc = Pl xBusPci Wite(PrimaryPci Bus,

Pci MenSpace,
0x1FC00000,
(PUB4) (buf From,
| engt h,
BitSize8);
if (rc !'= Api Success)
{
Pl xPrintf("Error: Unable to wite data.\n");
return -1;
}

/* Now read back the data to conpare */
rc = Pl xBusPci Read( Pri mar yPci Bus,
Pci MenBSpace,
pci Start O f set
(PU64) ( buf To),
total Si ze,
accessType);

if (rc !'= ApiSuccess)

Pl xPrintf("Error: Unable to read data.\n");

return -1;
}
/* Now conpare data */
if (mencnp((const void *)buf From (const voi d*) buf To, total Size) != 0)

Pl xPrintf("Error: Data is corrupted.\n");
return -1,

}
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PIxBusPciWrite

Syntax:

RETURN_CODE Pl xBusPci Wit e( BUS | NDEX buslndex,

I'N
I N PCI _SPACE pciSpace,
I N U64 address,
I N PU64 source,
IN U32 transferSize,
I N ACCESS_TYPE accessType);
Description:
Writes values from the buffer provided to the PCI bus.
busindex is the bus index;

pciSpace states which type of bus cyclesto use, being either memory bus cycles or 1/0 bus
cycles;

address isthe starting PCl address for the write;

source isapointer to the buffer containing the data; and,

transferSize defines the number of bytes you want to write to the PCI bus; and,
accessType defines the access type size.

Note: This API function remaps the Direct Master Space window (register value is returned when
the function terminates).

Return Value:

Return Value Description

Api Success The function returned successfully.

Api I nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api I nval i dPci Space The pciSpace parameter is neither PciMemSpace nor
Pci | oSpace.

Api I nval i dAccessType The accessType sizeis not supported for this IOP API.

Api I nval i dAddr ess The address parameter is not aligned based on the
accessType provided.

Api I nval i dSi ze The transferSize parameter is 0 or is not aligned based
on the accessType provided.

Usage:
#defi ne DRAM _MAP_ADDR 0x00000000
RETURN CODE rc; /* Return code from APl functions */

U32 |l ength = 0x100;
U32 buf From = DRAM MAP_ADDR, buf To = DRAM MAP_ADDR + | engt h;
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/* Start copying data at address DRAM MAP_ADDR */
rc = Pl xBusPci Wite(PrinmaryPci Bus,

Pci MenSpace,

0x1FC00000,

(PUB4) (buf Frony,

| engt h,

BitSi ze8);

if (rc !'= Api Success)

Pl xPrintf("Error: Unable to wite data.\n");
return -1,

}

/* Now read back the data to conpare */
rc = Pl xBusPci Read( Pri mar yPci Bus,
Pci MenSpace,
pci Start O f set
(PUB4) ( buf To),
total Si ze,
accessType);

if (rc !'= Api Success)

Pl xPrintf("Error: Unable to read data.\n");

return -1;

}

/* Now conpare data */

if (memcnp((const void *)buf From (const voi d*) buf To, total Size) != 0)
Pl xPrintf("Error: Data is corrupted.\n");
return -1;

}
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DMA Functions

PIxDmaResourceManagerinit

Syntax:
RETURN_CODE Pl xDmaResour ceManager I nit (I N PDMA_PARMS dmaParms) ;

Description:
Initializes the DMA Resource Manager.

dmaParms is an array of structures that contains the information that is defined within the
BSP needed by the DMA Resource Manager.

Note: This function must be called before any DMA API function. The DMA Manager requires
control of the DMA ISR to operate properly. For this reason, modifications or replacements of

the main PLX ISR should call the PIxDmalsr(IN DMA_CHANNEL dmaChannel) function when a

DMA channel is the cause of an interrupt.

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Not I nitialized The IOP API isnot initialized.

Api Nul | Par am The dmaParms parameter isNULL.

Api DmaChannel TypeErr or A DMA channel for which this function is called is not
closed.

Api DmaManReady The DMA manager is already initialized for this
channel.

Api I nval i dAddr ess One element in the dmaParms array hasits
Fi r st Sgl El enent pointing to an address that is not
on a 16-byte boundary.

Usage:

RETURN _CODE rc; /* Return code from APl functions */
DVA_PARMS our DmaPar ms[ NUMBER _OF 9080 DMA CHANNELS + 1];

/*
DVA manager for channel O.
The actual SGL first element address is increnented to the next
16- byt es boundary.

*/

our DmaPar ns[ 0] . DmaChannel = Pri mar yPci Channel O;

our DmaPar ns[ 0] . Fi rst Sgl El enent = (PDMA_TRANSFER ELEMENT) 0x00700000;

our DmaPar ns[ 0] . Wai t QueueBase = Dma0Sgl Queue;

our DmaPar ns[ 0] . Nunber Of El ement s = DMA_ CHANNELO_SG._SI ZE;
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/*
DMVA manager for channel 1.
The actual SGE first elenent address is increnented to the next
16- byt es boundary.

*/

our DmaPar ns[ 1] . DmaChannel = Pri mar yPci Channel 1;

our DmaPar ns[ 1] . Fi rst Sgl El ement = ( PDMA_TRANSFER ELEMENT) 0x00701000;

our DmaPar ns[ 1] . Wi t QueueBase = DmalSgl Queue;

our DmaPar ns[ 1] . Nunber OF El ements = DVMA CHANNEL1 SG._SI ZE;

/*
Br eak-channel . Any of the four next lines is enough to provoke
the break. You only need to use one of them

*/

our DmaPar ns[ 2] . DraChannel = (DMA CHANNEL) (- 1) ;

our DmaPar ns[ 2] . Fi rst Sgl El enent = ( PDMA_TRANSFER ELEMENT) NULL;

our DmaPar ns[ 2] . Wi t QueueBase = NULL;

our DmaPar ns[ 2] . Nunber Of El ements = 0;

rc = Pl xDmaResour ceManager | ni t (our DmaPar ns) ;

if ( rc !'= ApiSuccess)
Pl xSdkError ( (U32) rc, TRUE);
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PIxDmaSglChannelOpen

Syntax:

RETURN_CODE Pl xDmaSgl Channel Open( | N DMA_CHANNEL dmaChannel

Description:

I N PDMA_CHANNEL_DESC dmaChannelDesc) ;

Initializes and opens a DMA channel for Scatter-Gather DMA transfers.

dmaChannel isthe DMA channel number; and,

dmaChannelDesc is a structure containing the DMA channel descriptors.

Note: Before calling this function a call to PIxDmaResourceManagerInit() must be done to

initialize the DMA Resource Manager.

Return Value:

Return Value

Description

Api Success

The function returned successfully.

Api DaChannel I nval i d

ThisdmaChannel parameter is not supported by this
PLX IC.

Api Nul | Par am

The dmaChannelDesc parameter isNULL.

Api DmaManNot Ready

The DMA manager is not ready for this DMA channel.

Api DmaChannel Unavai | abl e

The DMA channel is not closed.

Api Dmal nval i dChannel Priority

The DmaChannel Pri ori t y member of
dmaChannelDesc is not valid.

Usage:

RETURN_CODE r c;
DVA_CHANNEL_DESC desc;

desc.
desc.
desc.
desc.
desc.
desc.
desc.
desc.
desc.
desc.
desc.
desc.
desc.
desc.
desc.
desc.

Enabl eReadyl nput =
Enabl eBTERM nput =
Enabl el opBurst = 0;

Enabl eDmaEQOTPi n = O;
Hol dl opAddr Const = 0;

Hol dI opDest Addr Const
DemandMbde = O;

DmaChannel Priority =
WaitStates = O;
| opBusW dth = 3;
Reservedl = 0;

A-38

Enabl eWi t el nval i dMode
DmaSt opTr ansf er Mode =
Hol dI opSour ceAddr Const
Enabl eTr ansf er Count Cl ear
Rot at i onal
/* 32 bit

Thol dForl opWites = 0;
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Assert BLAST;
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count */
priority */

=0; /* don't clear

/* rotationa

bus */
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desc. Thol dFor | opReads = 0;
desc. Thol dFor Pci Wites = O;
desc. Thol dFor Pci Reads = O0;
desc. Reserved2 = 0;

rc = Pl xDmaSgl Channel Qpen( Pri mar yPci Channel , &desc);
if (rc !'= Api Success)

Pl xPrintf("Error opening DVA channel.\n");
return -1;

}
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PIxDmaSgIBuild

Syntax:
RETURN_CODE Pl xDmaSgl Bui | d( | N DMA_CHANNEL dmaChannel,
I N U32 numberOfDmaElements,
QUT PSGL_ADDR sglAddress);
Description:
Builds an empty Scatter-Gather List.
dmaChannel isthe DMA channel number;

numberOfDmaElements is the desired number of DMA Transfer Elements for the Scatter-
Gather List; and,

sglAddress is a pointer to the Scatter-Gather List address that is built.

Note: Before calling this function the appropriate DMA channel must be successfully opened
using PIxDmaSglChannelOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api DraChannel I nval i d This dmaChannel parameter is not supported by this
PLX IC.

Api Nul | Par am The sglAddress parameter isNULL.

Api DmaManNot Ready The DMA manager is not ready for this channel.

Api DmaChannel TypeErr or The DMA channel was not opened for SGL DMA
transfers.

Api I nval i dSi ze The numberOfDmaElements parameter is 0.

Api DraNoMor eEl enment s There are not enough elementsin the SGL Free pool to
build the SGL.

Api DmaManCor r upt ed The DMA manager is corrupted.

Usage:

#def i ne DRAM_MAP_ADDR 0x00000000

RETURN_CQODE rc;

DVA TRANSFER ELEMENT dnmaDat a;

SG._ADDR *sgl BasePtr,

U32 total Size = 0x100;

U32 buf From = DRAM MAP_ADDR, buf To = DRAM MAP_ADDR + total Si ze;

/* Then we fill the resulting |ocal buffer with 0.*/
rc = Pl xDmaSgl Bui | d( Pri maryPci Channel, 2, sgl BasePtr);
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if (rc !'= ApiSuccess)

Pl xPrintf("Error opening DVA channel .\n");
return -1,

}

/*
Preparing a list elenent to performa DMVA data exchange
from DRAM MAP_ADDR of | ength total Size to pci Start O f set

*/

drmaDat a. Pci 9080Dma. LowPci Addr = 0x2BC0000;

dmaDat a. Pci 9080Dma. | opAddr = buf From

dmaDat a. Pci 9080Dma. Tr ansf er Count = total Si ze;

drmaDat a. Pci 9080Dma. Ter mi nal Count I ntr = 0;

dmaDat a. Pci 9080Dma. | opToPci Dma = 1;

rc = Pl xDmaSgl Fill (*sgl BasePtr, 0, &dnmData);

if (rc !'= Api Success)

Pl xPrintf("SglFill failed\n");
return -1;

}

/*
Preparing a list elenent to performa DVA data exchange
frompci Start O0ffset of length total Size to DRAM MAP_ADDR

*/

dmaDat a. Pci 9080Dma. LowPci Addr = 0x2BC0000;

dmaDat a. Pci 9080Dma. | opAddr = buf To;

drmaDat a. Pci 9080Dma. Tr ansf er Count = total Si ze;

drmaDat a. Pci 9080Dma. Ter mi nal Count I ntr = 0;

dmaDat a. Pci 9080Dma. | opToPci Dma = O;

rc = Pl xDmaSgl Fill (*sgl BasePtr, 1, &dmaData);

if (rc !'= Api Success)

Pl xPrintf("SglFill failed\n");

return -1;
}
/*
The DVA Manager has al ready been initialized.
2 elements were allocated for channel O.
*/
rc = Pl xDmaSgl Tr ansf er (Pri maryPci Channel
DmaSt art,
sgl BasePtr,
FALSE) ;

if (rc !'= Api Success)

Pl xPrintf("Error while performng a SG DVA with channel.\n");
return -1;

}
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PIxDmaSglFill

Syntax:
RETURN_CODE Pl xDmaSgl Fil | ( I N SG._ADDR sglAddress,
I N U32 sglindex,
I N PDMA_TRANSFER _ELEMENT dmaData) ;
Description:
FillsaDMA Transfer Element within a Scatter-Gather List.
sglAddress is the Scatter-Gather List address;

sglindex isthe index value for the desired DMA Transfer Element contained within the
Scatter-Gather List; and,

dmaData is the datafor the DMA transfer €lement.

Note: Before calling this function a valid Scatter-Gather List address must be received from
PIxDmaSgIBuild().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Not I nitialized The IOP API isnot initialized.

Api Nul | Par am The sglAddress parameter or the dmaData parameter is
NULL.

Api Dmal nval i dEl enent | ndex The DMA Manager cannot find the sglindex element
within the SGL.

Usage:

#def i ne DRAM_MAP_ADDR 0x00000000

RETURN_CODE rc;

DVA_TRANSFER_ELEMENT draDat a;

SG._ADDR *sgl BasePtr,

U32 total Size = 0x100;

U32 buf From = DRAM MAP_ADDR, buf To = DRAM MAP_ADDR + total Si ze;

/* Then we fill the resulting |ocal buffer with 0.*/
rc = Pl xDmaSgl Bui | d(Pri maryPci Channel, 2, sgl BasePtr);
if (rc !'= Api Success)

Pl xPrintf("Error opening DVA channel.\n");
return -1,

}

/*
Preparing a list elenent to performa DVA data exchange
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from DRAM MAP_ADDR of length total Size to pci Start O f set
*/
dnaDat a. Pci 9080Dma. LowPci Addr = 0x2BC0000;
dmaDat a. Pci 9080Dma. | opAddr = buf From
drmaDat a. Pci 9080Dma. Tr ansf er Count = total Si ze;
drmaDat a. Pci 9080Dma. Ter mi nal Count I ntr = 0;
dmaDat a. Pci 9080Dma. | opToPci Dma = 1;
rc = Pl xDmaSgl Fill (*sgl BasePtr, 0, &dmaData);
if (rc !'= ApiSuccess)

Pl xPrintf("SglFill failed\n");
return -1;

}

/*
Preparing a list elenent to performa DVA data exchange
frompci Start Offset of length total Size to DRAM MAP_ADDR

*/

drmaDat a. Pci 9080Dma. LowPci Addr = 0x2BC0000;

dmaDat a. Pci 9080Dma. | opAddr = buf To;

drmaDat a. Pci 9080Dma. Tr ansf er Count = total Si ze;

dmaDat a. Pci 9080Dma. Ter mi nal CountIntr = O;

dmaDat a. Pci 9080Dma. | opToPci Dma = O;

rc = Pl xDmaSgl Fill (*sgl BasePtr, 1, &dnmData);

if (rc !'= Api Success)

Pl xPrintf("SglFill failed\n");

return -1;
}
/*
The DVA Manager has al ready been initialized.
2 elements were allocated for channel O.
*/
rc = Pl xDmaSgl Tr ansf er (Pri maryPci Channel
DmaSt art,
sgl BasePtr,
FALSE) ;

if (rc !'= Api Success)

Pl xPrintf("Error while performng a SG DVA with channel.\n");
return -1;

}
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PIxDmaSglTransfer

Syntax:

RETURN_CODE Pl xDmaSgl Tr ansf er ( DMVA CHANNEL dmaChannel,

DVA COMVAND dmaCommand,
SG._ADDR sglAddress,
BOOLEAN returnlimmediate) ;

I N

I N

I N

I N

Description:

Controls the Scatter-Gather DMA transfer for agiven DMA channel.
dmaChannel isthe DMA channel number previously opened,;
dmaCommand is the action to perform on this DMA channel;
sglAddress is the Scatter-Gather List address; and,

returnimmediate determinesif this function waits for the DMA command to complete before
returning.

Note: Before calling this function the appropriate DMA channel must be successfully opened
using PIxDmaSglChannelOpen() and all the DMA Transfer Elements of a Scatter-Gather List
must be filled by PIxDmaSgIFill().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api DmaChannel | nval i d ;Fcr;e dmaChannel parameter is not supported by this PCI

Api DmaChannel TypeError The DMA channel was not opened for SGL DMA.

Api DraManNot Ready The DMA manager is not ready for this channel.

Api DmaSgl | nval i d The sglAddress parameter isinvalid.

Api DmaSgl QueueFul | The waiting queueisfull.

Api DmaDone The DMA channel is done.

Api DmaPaused The DMA channel is paused.

Api Dmal nPr ogr ess The DMA channel isin progress.

Api DmaNot Paused The DMA channel isin progress or done (return code
returned when DmaResune command is requested and
the DMA channel is not paused).

Api DmaManCor r upt ed The DMA manager is corrupted.

Api DmaComandl nval i d The dmaCommand parameter isinvalid.

Usage:
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#define DRAM_MAP_ADDR 0x00000000

RETURN_CODE r c;

DVMA_TRANSFER_ELEMENT draDat a;

SG._ADDR *sgl BasePtr,

U32 total Size = 0x100;

U32 buf From = DRAM MAP_ADDR, buf To = DRAM MAP_ADDR + total Si ze;

/* Then we fill the resulting |ocal buffer with 0.*/
rc = Pl xDmaSgl Bui | d(Pri maryPci Channel, 2, sgl BasePtr);
if (rc !'= Api Success)

Pl xPrintf("Error opening DVA channel.\n");
return -1;

}

/*
Preparing a list elenent to performa DVA data exchange
from DRAM MAP_ADDR of | ength total Size to pci Start O fset

*/

dmaDat a. Pci 9080Dma. LowPci Addr = 0x2BC0000;

dmaDat a. Pci 9080Dma. | opAddr = buf From

drmaDat a. Pci 9080Dma. Tr ansf er Count = total Si ze;

drmaDat a. Pci 9080Dma. Ter mi nal Count I ntr = 0;

dmaDat a. Pci 9080Dma. | opToPci Dma = 1;

rc = Pl xDmaSgl Fill (*sgl BasePtr, 0, &dmaData);

if (rc !'= Api Success)

Pl xPrintf("SglFill failed\n");
return -1;

}

/*
Preparing a list elenent to performa DVA data exchange
frompci Start O0ffset of length total Size to DRAM MAP_ADDR

*/

dnmaDat a. Pci 9080Dma. LowPci Addr = 0x2BC0000;

dmaDat a. Pci 9080Dma. | opAddr = buf To;

drmaDat a. Pci 9080Dma. Tr ansf er Count = total Si ze;

drmaDat a. Pci 9080Dma. Ter mi nal Count I ntr = 0;

dmaDat a. Pci 9080Dma. | opToPci Dma = O;

rc = Pl xDmaSgl Fill (*sgl BasePtr, 1, &dmaData);

if (rc !'= Api Success)

Pl xPrintf("SglFill failed\n");

return -1;
}
/*
The DVA Manager has al ready been initialized.
2 elenents were allocated for channel O.
*/
rc = Pl xDmaSgl Tr ansf er (Pri maryPci Channel
DmaSt art,
sgl BasePtr,
FALSE) ;
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if (rc !'= ApiSuccess)

{
Pl xPrintf("Error while performng a SG DVA with channel.\n");

return -1;

}
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PIxDmaSglChannelClose

Syntax:
RETURN_CODE Pl xDmaSgl Channel C ose( | N DMA_CHANNEL dmaChannel) ;

Description:
Closes the Scatter-Gather DMA channel.
dmaChannel isthe DMA channel number previously opened.

Note: Before calling this function the appropriate DMA channel must be successfully opened
using PIxDmaSglChannelOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api DraChannel I nval i d The dmaChannel parameter is not supported by this PCI
IC.

Api DmaChannel TypeError The DMA channel was not opened for SGL DMA.

Api Dmal nPr ogr ess A DMA transfer isin progress.

Api DmaPaused The DMA channel is paused.

Usage:

RETURN_CODE r c;

rc = Pl xDmaSgl Channel Cl ose(Pri maryPci Channel ) ;
if (rc !'= Api Success)

Pl xPrintf("Error closing DVA channel.\n");
return -1;

}
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PIxDmaBlockChannelOpen

Syntax:

RETURN_CODE Pl xDmaBl ockChannel Open( | N DMA_CHANNEL dmaChannel,

Description:

I N PDMA_CHANNEL_DESC dmaChannelDesc) ;

Opens and initializesa DMA channel for Block DMA transfers.

dmaChannel isthe DMA channel number; and,

dmaChannelDesc is a structure containing the DMA channel descriptors.

Note: Before calling this function a call to PIxDmaResourceManagerInit() must be done to

initialize the DMA Resource Manager.

Return Value:

Return Value

Description

Api Success

The function returned successfully.

Api DaChannel I nval i d

ThisdmaChannel parameter is not supported by this
PLX IC.

Api Nul | Par am

The dmaChannelDesc parameter isNULL.

Api DmaManNot Ready

The DMA manager is not ready for this DMA channel.

Api DmaChannel Unavai | abl e

The DMA channel is not closed.

Api Dmal nval i dChannel Priority

The DmaChannel Pri ori t y member of
dmaChannelDesc is not valid.

Usage:

RETURN_CODE r c;
DVA_CHANNEL_DESC desc;

/* Setup DMA configuration structure */

desc. Enabl eReadyl nput = 1;
desc. Enabl eBTERM nput = 0;
desc. Enabl el opBurst = 0;
desc. Enabl eWi t el nval i dvbde
desc. Enabl eDmaEOCTPi n = 0;
desc. DmaSt opTr ansf er Mode =
desc. Hol dl opAddr Const = 0;

desc.

Hol dl opSour ceAddr Const

= 0;

Assert BLAST;

= 0;

desc. Hol dl opDest Addr Const

desc. DenandMbde = O;

desc. Enabl eTr ansf er Count Cl ear = 0;

desc. DmaChannel Priority = Rotational; /* rotational priority */
desc. Wi tStates = 0;

desc. |l opBusWdth = 3; /* 32 bit bus */

desc. Reservedl = O;
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desc. Thol dFor | opWites = O;
desc. Thol dFor | opReads = 0;
desc. Thol dFor Pci Wites = O;
desc. Thol dFor Pci Reads = O;
desc. Reserved2 = 0;

rc = Pl xDmaBl ockChannel Open( Pri maryPci Channel , &desc);
if (rc !'= Api Success)

Pl xPrintf("Error opening DVA channel.\n");
return -1;

}
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PixDmaBlockTransfer

Syntax:

RETURN_CODE Pl xDmaBIl ockTr ansf er (

Description:

DVA CHANNEL dmaChannel,
DVA COMVAND dmaCommand,
PDVA_TRANSFER_ELEMENT dmaData,

IN
IN
IN
I N BOOLEAN returnlmmediate);

Controls the Block DMA transfer for agiven DMA channel.

dmaChannel isthe DMA channel number previously opened,;

dmaCommand is the action to perform on this DMA channel;
dmaData is the data for the DMA transfer; and,

returnimmediate determinesif this function waits for the DMA command to complete before

returning.

Note: Before calling this function the appropriate DMA channel must be successfully opened

using PIxDmaBlockChannelOpen().

Return Value:

Return Value

Description

Api Success

The function returned successfully.

Api DmaChannel I nval i d

The dmaChannel parameter is not supported by this PCI
IC.

Api Nul | Par am The dmaData parameter isNULL.

Api DmaChannel TypeErr or The DMA channel was not opened for Block DMA.
Api DraManNot Ready The DMA manager is not ready for this channel.
Api DmaDone The DMA channel isdone.

Api DmaPaused The DMA channel is paused.

Api Dmal nPr ogr ess The DMA channel isin progress.

Api DmaNot Paused

The DMA channel isin progress or done (return code
returned when DmaResume command is requested and
the DMA channel is not paused).

Api DmaManCor r upt ed

The DMA manager is corrupted.

Api DmaConmandl nval i d

The dmaCommand parameter isinvalid.

Usage:
#def i ne DRAM MAP_ADDR

RETURN_CODE r c;
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DVA TRANSFER ELEMENT dnmaDat a;
U32 total Size = 0x100;
U32 buf From = DRAM MAP_ADDR,;

/* Setting dmaData */

dmaDat a. Pci 9080Dma. LowPci Addr = 0x14BC0000;
dmaDat a. Pci 9080Dma. | opAddr = buf From
dmaDat a. Pci 9080Dma. Tr ansf er Count = total Si ze;
dmaDat a. Pci 9080Dma. | opToPci Dma = 1;

dmaDat a. Pci 9080Dma. Ter mi nal Count I ntr O /* no interrupts */
/*
Start copying data from address buf Fromto pci Start O fset.
The call returns i mediately.

*/
rc = Pl xDmaBl ockTr ansfer (Pri maryPci Channel 0,
DmaSt art,
&dmaDat a,
TRUE) ;

if (rc !'= Api Success)

Pl xPrintf("Error while performng a Block DVA with channel 0.\n");
return -1,

}
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PixDmaBlockTransferRestart

Syntax:

RETURN_CODE Pl xDmaBl ockTr ansferRestart( | N DMA_CHANNEL dmaChannel,

: N U32 transferSize,
I N BOOLEAN returnlmmediate) ;
Description:
Restarts the Block DMA transfer for a pre-programmed Block DMA channel.
dmaChannel isthe DMA channel number previously opened and programmed,;
transferSize isthe DMA transfer size; and,

returnimmediate determinesif this function waits for the DMA command to complete before
returning.

Note: Before calling this function the appropriate DMA channel must be successfully
programmed using PIxDmaBlockTransfer().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api DmaChannel | nval i d The dmaChannel parameter is not supported by this PCI
IC.

Api DmaChannel TypeErr or The DMA channel was not opened for Block DMA.

Api Dmal nPr ogr ess The DMA channel isin progress.

Usage:

RETURN_CQODE rc;
U32 total Size = 0x100;

rc = Pl xDmaBl ockTransferRestart (PrimaryPci Channel 0, total Size, TRUE);
if (rc !'= Api Success)

Pl xPrintf("Restart failed\n");
return -1,
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PixDmaBlockChannelClose

Syntax:
RETURN_CODE Pl xDmaBl ockChannel Cl ose( | N DMA_CHANNEL dmaChannel);

Description:
Closesthe Block DMA channdl.
dmaChannel isthe DMA channel number previously opened.

Note: Before calling this function the appropriate DMA channel must be successfully opened
using PIxDmaBlockChannelOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api DmaChannel | nval i d The dmaChannel parameter is not supported by this PCI
IC.

Api DmaChannel TypeErr or The DMA channel was not opened for Block DMA.

Api Dmal nPr ogr ess A DMA transfer isin progress.

Api DmaPaused The DMA channel is paused.

Usage:

RETURN_CODE r c;

rc = Pl xDmaBl ockChannel Cl ose(Pri mar yPci Channel ) ;
if (rc !'= Api Success)

Pl xPrintf("Error closing DVA channel.\n");
return -1;

}
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PIxDmaShuttleChannelOpen

Syntax:

RETURN_CODE Pl xDmaShut t | eChannel Open( | N DMA_CHANNEL dmaChannel,

Description:

I N PDMA_CHANNEL_DESC dmaChannelDesc) ;

Opens and initializesa DMA channel for Shuttle DMA transfers.

dmaChannel isthe DMA channel number; and,

dmaChannelDesc is a structure containing the DMA channel descriptors.

Note: Before calling this function a call to PIxDmaResourceManagerInit() must be done to

initialize the DMA Resource Manager.

Return Value:

Return Value

Description

Api Success

The function returned successfully.

Api DaChannel I nval i d

ThisdmaChannel parameter is not supported by this
PLX IC.

Api Nul | Par am

The dmaChannelDesc parameter isNULL.

Api DmaManNot Ready

The DMA manager is not ready for this DMA channel.

Api DmaChannel Unavai | abl e

The DMA channel is not closed.

Api Dmal nval i dChannel Priority

The DmaChannel Pri ori t y member of
dmaChannelDesc is not valid.

Usage:

RETURN_CODE r c;
DVA_CHANNEL_DESC desc;

/* Setup DMA configuration structure */

desc. Enabl eReadyl nput = 1;
desc. Enabl eBTERM nput = 0;
desc. Enabl el opBurst = 0;
desc. Enabl eWi t el nval i dvbde
desc. Enabl eDmaEOCTPi n = 0;
desc. DmaSt opTr ansf er Mode =
desc. Hol dl opAddr Const = 0;

desc.

Hol dl opSour ceAddr Const

= 0;

Assert BLAST;

= 0;

desc. Hol dl opDest Addr Const

desc. DenandMbde = O;

desc. Enabl eTr ansfer Count Cl ear = 1;

desc. DmaChannel Priority = Rotational; /* rotational priority */
desc. Wi tStates = 0;

desc. |l opBusWdth = 3; /* 32 bit bus */

desc. Reservedl = O;
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desc. Thol dFor | opWites = O;
desc. Thol dFor | opReads = 0;
desc. Thol dFor Pci Wites = O;
desc. Thol dFor Pci Reads = O;
desc. Reserved2 = 0;

rc = Pl xDmaShut t| eChannel Open( Pri maryPci Channel , &desc);
if (rc !'= Api Success)

Pl xPrintf("Error opening DVA channel.\n");
return -1;

}
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PiIxDmaShuttleTransfer

Syntax:

RETURN_CODE Pl xDmaShutt!l eTransfer( | N DMA_CHANNEL dmaChannel,

N U32 shuttlelndex,

N DVA COVVAND dmaCommand,

N PDVA_TRANSFER_ELEMENT dmaData,
N BOCOLEAN returnlmmediate) ;

|
|
|
|

Description:

Controls the Shuttle DMA transfer for agiven DMA channel.
dmaChannel isthe DMA channel number previously opened,;
shuttlelndex isthe index value for the desired DMA Transfer Element;
dmaCommand is the action to perform on this DMA channel;
dmaData is the datafor the DMA transfer; and,

returnimmediate determinesif this function waits for the DMA command to complete before
returning.

Note: Before calling this function the appropriate DMA channel must be successfully opened
using PIxDmaShuttleChannelOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api DmaChannel | nval i d Tcr;e dmaChannel parameter is not supported by this PCI
IC.

Api Nul | Par am The dmaData parameter isNULL.

Api DmaChannel TypeErr or The DMA channel was not opened for Shuttle DMA.

Api Dmal nval i dEl enment | ndex The shuttleIndex parameter is out of range.

Api DmaDone The DMA channel is done.

Api DmaPaused The DMA channel is paused.

Api Dmal nPr ogr ess The DMA channel isin progress.

Api DmaNot Paused The DMA channel isin progress or done (return code
returned when DmaResune command is requested and
the DMA channel is not paused).

Api DmaComandl nval i d The dmaCommand parameter isinvalid.

Usage:

#def i ne DRAM_MAP_ADDR 0x00000000
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RETURN_CQODE rc;

DVA TRANSFER ELEMENT dnmaDat a;
U32 total Size = 0x100;

U32 buf From = DRAM MAP_ADDR;

/* Setting dmaData */

dnaDat a. Pci 9080Dnma. LowPci Addr = 0x555B0000;

dmaDat a. Pci 9080Dma. | opAddr = buf From

drmaDat a. Pci 9080Dma. Tr ansf er Count = total Si ze;

dmaDat a. Pci 9080Dma. Ter mi nal Countintr = 0;/* no interrupts */
dmaDat a. Pci 9080Dma. | opToPci Dma = 1;

/*
Start copying data from address buf Fromto pci Start O fset.
The call returns i mediately.

*/
rc = Pl xDmaShuttl eTransfer (PrimaryPci Channel 0,
0,
DmaSt art,
&dmaDat a,
FALSE) ;

if (rc !'= Api Success)

Pl xPrintf("Error while performng a Shuttle DVA transfer.\n");
return -1;

}
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PiIxDmaShuttleTransferRestart

Syntax:

RETURN_CODE Pl xDmaShutt| eTr ansf er Restart ( DVA CHANNEL dmaChannel,
U32 shuttlelndex,
U32 transferSize,

I
I
I
I N BOOLEAN returnlmmediate);

z2zZ2Z22

Description:
Restarts the Shuttle DMA transfer for a pre-programmed DMA channel.
dmaChannel isthe DMA channel number previously opened,;

shuttleIndex isthe index value for the desired DMA Transfer Element previously
programmed,;

transferSize isthe DMA transfer size; and,

returnimmediate determinesif this function waits for the DMA command to complete before

returning.

Note: Before calling this function the appropriate DMA channel must be successfully
programmed using PIxDmaShuttleTransfer().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api DraChannel I nval i d The dmaChannel parameter is not supported by this PCI
IC.

Api DmaChannel TypeErr or The DMA channel was not opened for Shuttle DMA.

Api Dmal nPr ogr ess The DMA channel isin progress.

Api Dmal nval i dEl enent | ndex The shuttleIndex parameter is out of range.

Usage:

RETURN_CODE rc;
U32 total Size = 0x100;

rc = Pl xDmaShuttl eTransferRestart (Pri maryPci Channel O,
01
total Si ze,
FALSE) ;

if (rc !'= Api Success)

Pl xPrintf("Restart failed\n");
return -1;
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PiIxDmaShuttleChannelClose

Syntax:
RETURN_CODE Pl xDmaShut t | eChannel O ose( | N DMA_CHANNEL dmaChannel) ;

Description:
Closes the Shuttle DMA channel.
dmaChannel isthe DMA channel number previously opened.

Note: Before calling this function the appropriate DMA channel must be successfully opened
using PIxDmaShuttleChannelOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api DraChannel I nval i d The dmaChannel parameter is not supported by this PCI
IC.

Api DmaChannel TypeErr or The DMA channel was not opened for Shuttle DMA.

Api Dmal nPr ogr ess A DMA transfer isin progress.

Api DmaPaused The DMA channel is paused.

Usage:

RETURN_CODE r c;

rc = Pl xDmaShut t| eChannel Cl ose(Pri naryPci Channel ) ;
if (rc !'= Api Success)

Pl xPrintf("Error closing DVA channel.\n");
return -1;

}
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PixDmalsr

Syntax:
voi d Pl xDmal sr( | N DMA_CHANNEL dmaChannel);

Description:

Servicesa DMA channel interrupt. If the application is using the DMA Resource Manager to
manage the DMA resources then this function call should be placed into the BSP Lint ISR and
called when the DMA interrupt trigger is the cause of the interrupt.

dmaChannel isthe DMA channel number causing the interrupt.

Return Value:
None.

Usage:

RETURN_CODE pl xRet ur nSt at us;
PLX_I NTR pl xIntr;

/* Check if there is actually an interrupt */
if (!'PlxlntrStatusGet(PrimryPciBus, &plxintr, &plxReturnStatus))

/* No interrupt, or function failure??? */
return;

}

/* Look for 10OP DMA channel O interrupt */
if (plxintr.|opDraChannel 0)

/* DMA channel 0 caused interrupt */
/* Call the DVMA nanager */
Pl xDmal sr ( Pri mar yPci Channel 0) ;

}

/* Look for 10OP DVA channel 1 interrupt */
if (plxintr.lopDrmaChannel 1)

/* DMA channel 1 caused interrupt */
/* Call the DVA nanager */
Pl xDmal sr ( Pri mar yPci Channel 1) ;

}
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Messaging Unit Functions

PIxMulnit

Syntax:

RETURN_CODE Pl xMul ni t ( I N BUS_I NDEX buslIndex,

2 fifoSize,

I'N
IN U3
I N U64 iopAddr);

Description:
Configures the messaging unit’s FIFO addresses of the PCI |C for the given bus index.

busindex isthe busindex;
fifoSize isthe size of each FIFO in bytes; and
iopAddr isthe base address for the FIFOs. The base address must start on a 1IMB boundary.

Return Value:

Return Value Description
Api Success The function returned successfully.
Api I nval i dBusl ndex The busindex value is not valid.
Api Not I nitialized The IOP API isnot initialized.
Api I nval i dAddr ess The iopAddr parameter is not aligned on a1-MB
boundary.
Api I nval i dSi ze ThefifoSize parameter isinvalid for this PCI IC.
Usage:
#define FI FO S| ZE_16K 0x00004000

RETURN_CODE r c;

rc = Pl xMulnit(PrimaryPci Bus, FIFO SIZE 16K, 0x200000);
if (rc !'= Api Success)
Pl xSdkError ( (U32)rc, TRUE);
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PixMulnboundPortRead

Syntax:

RETURN_CODE PI xMul nboundPort Read( | N BUS_| NDEX buslindex,
IN PU32 framePointer);

Description:

Returns a posted message frame from the Inbound Post FIFO of the PCI I1C for the given bus
index.

busindex isthe busindex; and

framePointer isthe address of the Message Frame (MFA).

Return Value:

Return Value Description

Api Success The function returned successfully.
Api I nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api MuNot Ready The Messaging Unit is not ready.

Api Nul | Par am The framePointer parameter isNULL.
Api MuFi f oEnpty The Inbound Post FIFO is empty.
Usage:

RETURN_CQCDE rc;
ULONG fr anePoi nt er;

/* Read inbound port */
rc = Pl xMul nboundPor t Read( Pri maryPci Bus, &franePointer);
if (rc !'= Api Success)

Pl xSdkError ( (U32)rc, TRUE);

A-62 O PLX Technology, Inc., 1998 PCI SDK Programmer’s Reference Manual



PIxMulnboundPortWrite

Syntax:

RETURN_CODE PI xMul nboundPort Wite( I N BUS | NDEX buslndex,
I N PU32 framePointer);

Description:

Places a message frame to the Inbound Free FIFO of the PCI IC for the given bus index.

busIndex is the bus index; and,

framePointer isthe address of the Message Frame (MFA).

Return Value:

Return Value Description

Api Success The function returned successfully.
Api | nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api MuNot Ready The Messaging Unit is not ready.

Api Nul | Par am The framePointer parameter isNULL.
Api MUFi f oFul | The Inbound Free FIFO isfull.
Usage:

RETURN_CODE r c;
ULONG franePoi nt er;

/* Wite to the inbound port */
rc = Pl xMul nboundPort Wite(PrimaryPci Bus, &framePointer);
if (rc !'= Api Success)

Pl xSdkError ( (U32)rc, TRUE);
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PIxMuOutboundPortRead

Syntax:

RETURN_CODE Pl xMuCut boundPort Read( | N BUS_| NDEX buslndex,
I N PU32 framePointer);

Description:
Returns a message frame from the Outbound Free FIFO of the PCI IC for the given bus index.

busIndex is the bus index; and

framePointer isthe address of the Message Frame (MFA).

Return Value:

Return Value Description

Api Success The function returned successfully.
Api | nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api MuNot Ready The Messaging Unit is not ready.

Api Nul | Par am The framePointer parameter isNULL.
Api MuFi f oEnpt y The Outbound Free FIFO is empty.
Usage:

RETURN_CODE r c;
ULONG franePoi nt er;

/* Read out bound port */
rc = Pl xMuQut boundPort Read( Pri maryPci Bus, &framePointer);
if (rc !'= Api Success)

Pl xSdkError ( (U32)rc, TRUE);
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PIxMuOutboundPortWrite

Syntax:

RETURN_CODE Pl xMuCut boundPort Wite( | N BUS | NDEX buslndex,
I N PU32 framePointer);

Description:

Places a message frame to the Outbound Post FIFO of the PCI IC for the given bus index.

busIndex is the bus index; and

framePointer isthe address of the Message Frame (MFA).

Return Value:

Return Value Description

Api Success The function returned successfully.
Api | nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api MuNot Ready The Messaging Unit is not ready.

Api Nul | Par am The framePointer parameter isNULL.
Api MUFi f oFul | The Outbound Post FIFO isfull.
Usage:

RETURN_CODE r c;
ULONG franePoi nt er;

/* Wite to the outbound port */
rc = Pl xMuQut boundPort Wite(PrimaryPci Bus, &franePointer);
if (rc !'= Api Success)

Pl xSdkError ( (U32)rc, TRUE);

PCI SDK Programmer’s Reference Manual O PLX Technology, Inc., 1998

A-65




Power Management Functions

PIxPowerLevelSet

Syntax:

RETURN_CODE Pl xPower Level Set ( I N BUS_| NDEX buslndex,
I N PLX PONER LEVEL powerLevel);

Description:
Sets the power level of the PCI IC for the given bus index.

busindex isthe busindex;

powerLevel isthe new power level.

Return Value:

Return Value Description

Api Success The function returned successfully.

Api | nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api Unsuppor t edFuncti on Thisfunction is not supported by this PCI I1C.
Usage:

RETURN_CODE r c;

/* Set PCl 1Cto DO power |evel */
rc = Pl xPower Level Set (Pri maryPci Bus, DO);
if (rc !'= Api Success)

Pl xSdkError ( (U32)rc, TRUE);
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PixPowerLevelGet

Syntax:

PLX_PONER _LEVEL Pl xPower Level Get ( | N BUS_| NDEX buslindex,
OUT PRETURN_CODE returnCode) ;

Description:
Getsthe current power level of the PCI IC for the given busindex.

busIndex is the busindex;

returnCode is the return code of the function.

Return Value:

This function returns the current power level of the PCI IC. The status of the function call is
returned viathe returnCode parameter. The return codes are as follows:

Return Value Description

Api Success The function returned successfully.

Api | nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api Unsuppor t edFuncti on This function is not supported by this PCI I1C.
Usage:

RETURN_CODE r c;
PLX_PONER LEVEL pl xPower Level ;

/* Set PCl 1Cto DO power |evel */
pl xPower Level = Pl xPower Level Get (Pri maryPci Bus, &rc);
if (rc !'= Api Success)

Pl xSdkError ( (U32)rc, TRUE);
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Serial EEPROM Access Functions

PlxSerialEepromRead

Syntax:
RETURN_CODE Pl xSeri al Eepr onRead( | N BUS_| NDEX buslndex,
I N EEPROM TYPE eepromType,
QUT PU64 buffer,
IN U32 size);
Description:
Reads values from the configuration EEPROM of the PCI 1C for the given bus index.
busindex is the bus index;
eepromType is the type of EEPROM on the PCI device;
buffer is a pointer a buffer to store the data read; and,
size defines the number of bytes you want to read from the EEPROM.

Note: buffer must be large enough to store all the data read from the EEPROM.

Return Value:

Return Value Description

Api Success The function returned successfully.

Api I nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api Nul | Par am The buffer parameter isNULL.

Api Eepr omNot Pr esent Thereis no EEPROM connected to the PCI IC.

Api Eepr onilypeNot Suppor t ed Tcl?e eepromType parameter is not supported for this PCI
IC.

Api I nval i dSi ze The size parameter is 0, istoo large for thiseepromType,
or isnot 2 byte aligned.

Usage:

RETURN_CODE rc;
Ul6 eepronDat a] 0x16] ; /* Hol ding data read from EEPROM */

/* Readi ng EEPROM i nto eepronmData buffer */
rc = Pl xSeri al EepronRead( Pri maryPci Bus,
Eepr onD3CS56,
(U64 *)eepronDat a,
0x16 * sizeof (Ul6)); /* size in bytes */
if (rc !'= Api Success)
Pl xSdkError ( (U32)rc, TRUE);
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PIxSerialEepromWrite

Syntax:

RETURN_CODE PI xSeri al EepromWite( | N BUS_| NDEX buslindex,
I N EEPROM TYPE eepromType,
QUT PU64 buffer,
IN U32 size);

Description:
Writes values to the configuration EEPROM of the PCI IC for the given busindex.

busindex isthe busindex;
eepromType is the type of EEPROM on the PCI device;
buffer is a pointer a buffer that contains the data; and,

size defines the number of bytes you want to write to the EEPROM.

Return Value:

Return Value Description

Api Success The function returned successfully.

Api | nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api Nul | Par am The buffer parameter isNULL.

Api Eepr omNot Pr esent Thereis no EEPROM connected to the PCI IC.

Api Eepr onilypeNot Suppor t ed TCI';e eepromType parameter is not supported for this PCI
IC.

Api I nval i dSi ze The size parameter is 0, istoo large for thiseepromType,
or isnot 2 byte aligned.

Usage:

RETURN_CODE rc;
Ul6 eepronDat a] 0x16] ; /* Contains valid data for EEPROM */

/* Witing to EEPROM from eepronData buffer */
rc = Pl xSerial EepromWite(PrimaryPci Bus,
Eepr onD3CS56,
(U64 *)eepronDat a,
0x16 * sizeof (U16)); [/* size in bytes */
if (rc !'= Api Success)
Pl xSdkError ( (U32)rc, TRUE);
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USER Pins Functions

PIxUserRead

Syntax:
PI N_STATE PI xUser Read( | N BUS_| NDEX buslndex,
I N USER PI N userPin,
OUT PRETURN _CODE returnCode);
Description:
Reads the USERI pins of the PCI IC for the given bus index.
busindex isthe busindex;
userPin isthe USERI pin number to be read; and,

returnCode is a pointer to a buffer to store the return code.

Return Value:

This function returns the state of the USER pin, being either Act i ve or | nact i ve. The status
of the function call isreturned viathe returnCode parameter. The return codes are as follows:

Return Value Description

Api Success The function returned successfully.

Api I nval i dBusl ndex The busindex value is not valid.

Api Not I nitialized The IOP API isnot initialized.

Api I nval i dUser Pi n This userPin is not present on this PCI IC.
Usage:

RETURN_CODE rc;
Pl N_STATE pi nSt at €;

/* Witing to EEPROM from eepronData buffer */
pi nState = Pl xUser Read( Pri mar yPci Bus,
USERQO,
&rc);
if (rc !'= Api Success)
Pl xSdkError ( (U32)rc, TRUE);
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PixUserWrite

Syntax:
RETURN_CODE Pl xUserWite( I N BUS_| NDEX buslndex,
IN USER PI N userPin,
I N PI N STATE pinState);
Description:

Writes to USERo pins of the PCI IC for the given busindex, setting them either Acti ve or
I nacti ve.

busindex isthe busindex;
userPin isthe USERo pin number to be written; and,

pinState is the new state to set the USERO pin.

Return Value:

Return Value Description
Api Success The function returned successfully.
Api I nval i dBusl ndex The busindex value is not valid.
Api Not I nitialized The IOP API isnot initialized.
Api I nval i dUser Pi n This userPin is not present on this PCI IC.
Api I nval i dUser St at e The pinState isinvalid.
Usage:
U32 | oopCount er
VU32 val ue;

/* Blink the LED */

for (loopCounter = O;
| oopCount er < blinkTi nes;
| oopCount er ++)

{
/* Turn ON */
val ue = 0;
while (value < blinkSpeed )

val ue ++;
Pl xUser Wite(PrimaryPci Bus, USERO, Active);

/* Turn OFF */

val ue = 0;
whil e (val ue < blinkSpeed )
val ue ++;
Pl xUser Wite(PrimaryPci Bus, USERO, I|nactive);
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Miscellaneous Functions

PIxSdkVersion

Syntax:

RETURN_CODE Pl xSdkVer si on( const S8 **versionString,
const S8 **dateString);

Description:
Returns the version string of the PCI SDK IOP API.

versionString isthe version string for the IOP API; and,

dateString is the version date string for the IOP API.

Return Value:

Return Value Description
Api Success The function returned successfully.
Api Nul | Par am The versionString or dateString parameter is NULL.
Usage:
RETURN_CODE r c;
PU8 sdkVer si on; /* pointer to the SDK Version string */
PU8 sdkRel easeDat €; /* pointer to the SDK Rel ease Date string */

/* Print PCI SDK Version and Rel ease Date */
Pl xSdkVer si on( &dkVer si on, &sdkRel easeDat e);
if (rc !'= Api Success)
Pl xSdkError ( (U32)rc, TRUE)
el se
Pl xPrintf("\n\n** %, % **\n", sdkVersion, sdkRel easeDate);
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PixPrintf

Syntax:
void Pl xPrintf(PS8 ifnt,...);

Description:

Prints aformatted string of character to the serial port. This function works similarly to the
printf() ‘C’ function.

Return Value:

None.
Usage:
RETURN_CODE rc;
PU8 sdkVer si on; /* pointer to the SDK Version string */
PU8 sdkRel easeDat €; /* pointer to the SDK Rel ease Date string */

/* Print PCl SDK Version and Rel ease Date */
Pl xSdkVer si on( &dkVer si on, &sdkRel easeDat e);
if (rc !'= Api Success)
Pl xSdkError ( (U32)rc, TRUE);
el se
Pl xPrintf("\n\n** %, % **\n", sdkVersion, sdkRel easeDate);
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PixGetChars

Syntax:
Ul6 Pl xGet Chars(OUT PU8 outBuffer, I N UL6 outBufferSize);

Description:
Gets a stream of data from the serial port.
outBuffer is a buffer to store the data stream received; and,

outBufferSize isthe number of charactersto retrieve from the serial port.

Return Value:
The number of characters placed into the buffer.

Usage:
#def i ne PONERQUI CC_SPEED 40 /* In MHz */
U32 ul Count = 0x10;
U3 c;

S16 resVal;
ul Count = 10 * PONERQUI CC_SPEED * seconds;

while ( ul Count -- )

{
if ( PlxGetChars(&c,1) == 1)
resVal = ((S16)c) & OxOFF;
return (resVal);
}
Sl eep(1);
}
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PIxEchoEnable

Syntax:
ECHO _STATE Pl xEchoEnabl e(I N ECHO STATE echoState) ;

Description:

Enables or disables echoing of characters received from the serial port by the UART Services
Module.

echoState is the new echo state for the UART Services Module.

Return Value:

The previous echo state is returned.

Usage:
ECHO _STATE previ ousEchoSt at e;

/* Disabl e Echoing of Characters */
previ ousEchoSt at e = Pl xEchoEnabl e( NoEcho) ;
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A.3 API Data Structures
The following is an example of a data structure or data type definition.

Sample Data Structure

t ypedef struct _SAMPLE

U32 someRegi ster;

U32 someNunber;

U32 sonesi ze;

U32 soneBuf f er [ SOVE_BUFFER_SI ZE] ;
} SAMPLE, *PSAMPLE;

Affected Register Location

Structure Element PCI 9080 PCI 9054 IOP 480

someRegister XXX, YY XXX, YY XXX, YY
Theregisters that are affected by changing the values in the structure for each PLX device. All
register offsets are from the |OP side unless otherwise stated. “xxx” isthe register offset and “yy”
isthe bitsin the register that are affected.

Purpose
The reasons for using this structure.

Members
An explanation of the members contained within the structure. Possible values are given when

applicable.

Comments

Extra comments on how and when this structure is used.
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S8 and U8 Data Types

typedef char S8, *PS8;
t ypedef unsi gned char Ug, *PUS;

Affected Register Location
Not applicable.

Purpose
These data types are used for 8 bit values.

Members

Comments
This datatype allows compatibility of all the PCI API functionswith all compilers.
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S16 and U16 Data Types

typedef short S16, *PS16;
t ypedef unsigned short Ul6, *PULG;

Affected Register Location
Not applicable.

Purpose
These data types are used for 16 bit values.

Members

Comments

This data type allows compatibility of the PCI API functionswith all compilers.
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S32 and U32 Data Types

typedef |ong S32, *PS32;
t ypedef unsigned | ong U32, *PU32;

Affected Register Location
Not applicable.

Purpose
These data types are used for 32 bit values.

Members

Comments
This data type allows compatibility of the PCI API functionswith all compilers.
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U64 Data Type

#i f def | OP_CODE
#i f def BI TS_64
#i fdef | ongl ong
t ypedef union _U64
{

struct

U32 LowPart;
U32 Hi ghPart;
Hu;
unsi gned | ongl ong QuadPart;
} U4, *PUG4;
#el se /* longlong */
typedef struct _U64

U32 LowPart;
U32 Hi ghPart;
} Ue4, *PUG4;
#endi f /* |ongl ong */
#else /* BITS 64 */
typedef U32 U4, *PU64,;
#endif /* BITS 64 */

#elif PCl _CODE
#i fdef BITS 64
t ypedef LARGE | NTEGER U64, *PU64;
#el se
typedef U32 U4, *PU64;
#endif /* BITS 64 */
#endif /* | OP_CODE or PCI _CODE */
Affected Register Location

Not applicable.
Purpose
This datatypeisused for PCl API function compatibility between 32 bit and 64 bit systems and

compilers.

Members

Comments

This data type allows compatibility with the PCI API functions with 32 bit and 64 bit systems and
compilers.
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API| Parameters Structure

typedef struct _API _PARMS

VO D *Pl xI cl opBaseAddr ;

PPClI _BUS PROP Ptr Pci BusPr op;

PPCl _ARBI T_DESC Pt r Pci Arbi t Desc;

Pl OP_BUS_PROP Pt r | opBusOPr op;

Pl OP_BUS_PROP Ptr | opBuslProp;

Pl OP_BUS_PROP Pt r | opBus2Pr op;

Pl OP_BUS_PROP Pt r | opBus3Pr op;

Pl OP_BUS_PROP Pt r ExpRonBusPr op;

Pl OP_ARBI T_DESC Pt r | opAr bi t Desc;

Pl OP_ENDI AN _DESC Pt r | opEndi anDesc;
} APl _PARMS, * PAPI _PARMS;

Affected Register Location
Not applicable.

Purpose

This datatype is used to pass data from the BSP to the IOP API and to initiaize certain data
structures to the PCI 1C’ s default values.

Members

PlIxIclopBaseAddr
The base |OP address for the PCI IC.

PtrPciBusProp
A pointer to the PCI_BUS _PROP structure that will be used to initialize the PCI Bus
properties of the PCI IC.

PtrPciArbitDesc
A pointer to the PCI_ARBIT_DESC structure that will be used to initialize the PCI Bus
arbiter of the PCI IC.

PtrlopBusOProp
A pointer to the |lOP_BUS PROP structure that will be used to initialize the Local Space 0
register accesses to the IOP Bus.

PtrlopBus1Prop
A pointer to the lOP_BUS PROP structure that will be used to initialize the Local Space 1
register accesses to the IOP Bus.

PtrlopBus2Prop
A pointer to the lOP_BUS PROP structure that will be used to initialize the Local Space 2
register accesses to the IOP Bus.

PtrlopBus3Prop
A pointer to the lOP_BUS PROP structure that will be used to initialize the Local Space 3
register accesses to the IOP Bus.

PtrExpRomBusProp
A pointer to the lOP_BUS_PROP structure that will be used to initialize the accesses to the
Expansion ROM.
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PtrlopArbitDesc
A pointer to the lOP_ARBIT_DESC structure that will be used to initiaize the IOP Bus
arbiter of the PCI IC.

PtrlopEndianDesc
A pointer to the lOP_ENDIAN_DESC structure that will be used to initialize the IOP Bus
endianness.

Comments

This data type provides information about the board to the IOP API and initializesinitialization
data structures to the PCI I1C’ s default values.
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DMA Channel Descriptor Structure

.
A
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typedef struct _DMA CHANNEL_ DESC

u32
u32
u32
u32
u32
u32
u32
u32
u32
u32
u32
u32
u32
u32
u32
u32
u32
u32
u32

Enabl eReadyl nput
Enabl eBTERM nput
Enabl el opBur st

Enabl eDmaEOTPI n
DmaSt opTr ansf er Mode
Hol dI opAddr Const

Hol dI opDest Addr Const
DemandMbode

VWi t St at es

| opBusW dt h
Reservedl

Thol dFor | opWites
Thol dFor | opReads
Thol dFor Pci Wites
Thol dFor Pci Reads
Reserved?2

Enabl eWi t el nval i dvbde

Hol dl opSour ceAddr Const

Enabl eTr ansf er Count Cl ear

SRR

BERRRLNAERRRRERERERRRERR

o

DVA CHANNEL PRI ORI TY DmaChannel Priority;

} DVA_CHANNEL_DESC, *PDMA CHANNEL_DESC;

Affected Register Location

Structure Element PCI1 9080 PCIl 9054 I0P 480
EnableReadylnput 0x100, 6 0x100, 6 Currently Not
0x114, 6 0x114, 6 Defined
EnableBTERMInput 0x100, 7 0x100, 7 0x154, 10
0x114, 7 0x114, 7
EnablelopBurst 0x100, 8 0x100, 8 0x154, 8
0x114, 8 0x114, 8
EnableWritelnvalidMode 0x100, 13 0x100, 13 0x200, 13
0x114, 13 0x114, 13 0x220, 13
EnableDmaEOTPIn 0x100, 14 0x100, 14 0x200, 14
0x114, 14 0x114, 14 0x220, 14
0x240, 14
DmaStopTransferMode 0x100, 15 0x100, 15 0x200, 15
0x114, 15 0x114, 15 0x220, 15
0x240, 15
HoldlopAddrConst 0x100, 11 0x100, 11 0x200, 11
0x114, 11 0x114, 11 0x220, 11
HoldlopSourceAddrConst N/A N/A 0x240, 7
HoldlopDestAddrConst N/A N/A 0x240, 8
DemandMode 0x100, 12 0x100, 12 0x200, 12
0x114, 12 0x220, 12
0x240, 12
EnableTransferCountClear 0x100, 16* 0x100, 16 0x200, 16
*Note: Can clear transfer count only if 0x114, 16* 0x114, 16 0x220, 16
DMA chain is located on the IOP bus. 0x240, 16
Cannot clear transfer count on DMA
chains located on the PCI bus.
WaitStates 0x100, 2-5 0x100, 2-5 Currently Not
0x114, 2-5 0x114, 2-5 Defined
lopBusWidth 0x100, 0-1 0x100, 0-1 0x154, 0-1*
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* Note: Bus width is shared for all DMA | 0x114, 0-1 0x114, 0-1

channels.

TholdForlopWrites 0x130, 0-3 0x130, 0-3 0x21C, 0-3
0x130, 16-19 0x130, 16-19 0x23C, 0-3

TholdForlopReads 0x130, 4-7 0x130, 4-7 0x21C, 4-7
0x130, 20-23 0x130, 20-23 0x23C, 4-7

TholdForPciWrites 0x130, 8-11 0x130, 8-11 0x21C, 8-11
0x130, 24-27 0x130, 24-27 0x23C, 8-11

TholdForPciReads 0x130, 12-15 0x130, 12-15 0x21C, 12-15
0x130, 28-30 0x130, 28-30 0x23C, 12-15

DmaChannelPriority 0x88, 19-20 0x88, 19-20 0x90, 4-5

Purpose

Structure containing the DMA channel descriptors used to configure the DMA channel.

Members

EnableReadylnput
The Ready Input is enabled if thisvalueis set.

EnableBTERMInput
The BTERM# Input is enabled if thisvalueis set.

EnablelopBurst
Bursting is enabled on the IOF slocal bus if thisvalueis set.

EnableWritelnvalidMode
The write and invalidate cycles will be performed on the PCI bus for DMA transfers when
thisvalueis set.

EnableDmaEOTPIn
The EOT input pinisenabled if thisvalueis set.

DmasStopTransferMode
This value states which type of DMA termination is implemented. There are two options,
oneisto send aBLAST to terminate the DMA transfer (for CBUS and JBUS) or negate
BDIP at the nearest 16-byte boundary (for MBUS). Set the valueto Asser t BLAST for
this option.
The other option isthat the EOT will be asserted or DREQ# will be negated to indicate a
DMA termination. Set the valueto EOTAsser t ed for this option.

HoldlopAddrConst
During aDMA transfer the |OP address will stay constant (not increment) if thisvalueis
Set.

HoldlopSourceAddrConst
During aDMA transfer the source | OP address will stay constant (not increment) if this
valueisset.

HoldlopDestAddrConst
During aDMA transfer the destination 0P address will stay constant (not increment) if
thisvalueis set.

DemandMode
The DMA controller will work in demand mode if thisvalueis set.
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EnableTransferCountClear
When DMA chaining is enabled and this value is set the DMA controller will clear the
transfer count value of a DMA descriptor block when the DMA transfer described by that
DMA descriptor block is terminated.

WaitStates
The wait states inserted after the address strobe and before the datais ready on the busis
defined with this value.

lopBusWidth
The width of the IOP’slocal bus for the DMA channel is defined by this value.

Reservedl
Thisvaueisreserved for future definitions.

TholdForlopWrites
The number of pairs of full entries (minus 1) in the FIFO before requesting the IOP' slocal
bus for writes.

TholdForlopReads
The number of pairs of empty entries (minus 1) in the FIFO before requesting the IOP’'s
local busfor reads.

TholdForPciWrites
The number of pairsof full entries (minus 1) in the FIFO before requesting the PCI bus for
writes.

TholdForPciReads
The number of pairs of empty entries (minus 1) in the FIFO before requesting the PCI bus
for reads.

Reserved?
Thisvaueisreserved for future definitions.

DmaChannelPriority
The DMA channel priority schemeis set with this value.

Comments
The DMA channel descriptor structure is used to configure the DMA channel.
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DMA Transfer Element Structure And SGL Address Structure

t ypedef uni on _DVMA TRANSFER_ELEMENT
{

struct
{
us2
us2
u32
#i f def
us2
us2
us2
u32
u32
#tel i f
us2
us2
u32
u32
us2
#el se
#err
#endi f

LowPci Addr ;
| opAddr ;
Transf er Count ;

LI TTLE_ENDI AN
Pci Sgl Loc
Last Sgl El enent
Term nal Count I ntr
| opToPci Dma
Next Sgl Pt r
Bl G_ENDI AN
Next Sgl Pt r
| opToPci Dma
Term nal CountlIntr
Last Sgl El enent
Pci Sgl Loc

NP RRRE

3

PR RPN

@

or Need To Define Endian Type Used.

/* LI TTLE_ENDI AN or

} Pci 9080Dns,;

struct
{
u32
u32
u32
#i f def
u32
u32
u32
u32
u32
#el i f
u32
u32
u32
u32
u32
#el se
#err
#endi f
u32

LowPci Addr ;
| opAddr;
Tr ansf er Count ;

LI TTLE_ENDI AN
Pci Sgl Loc
Last Sgl El enent
Term nal CountlIntr
| opToPci Dma
Next Sgl Pt r
Bl G_ENDI AN
Next Sgl Pt r
| opToPci Dma
Term nal Count I ntr
Last Sgl El enent
Pci Sgl Loc

NP R R

3K

PR R RN

Bl G_ENDI AN */

K

or Need To Define Endi an Type Used.

/* LI TTLE_ENDI AN or

Hi ghPci Addr ;

} Pci 9054Dms,;

struct

u32
u32
u32
u32
#i f def
u32

A-86

LowPci Addr ;

Hi ghPci Addr ;

| opAddr;

Tr ansf er Count ;
LI TTLE_ENDI AN

Pci Sgl Loc

Bl G_ENDI AN */
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U32 Last Sgl El enent
U32 Term nal CountIntr
U32 | opToPci Dma
U32 Next Sgl Ptr
#elif Bl G_ENDI AN
U32 Next Sgl Ptr
U32 | opToPci Dma
U32 Term nal CountlIntr
U32 Last Sgl El enent
U32 Pci Sgl Loc
#el se
#error
#endi f /*
} 10p480Dns;

/*
The DMA Transfer

NR R

PR RPN

El enment

Need To Define Endian Type Used.
LI TTLE_ENDI AN or

Bl G_ENDI AN */

.
A

must always start on a 16 byte

boundary so the followi ng reserve field ensures this.

*/
U32 Reserved[ 12];
} DVA_TRANSFER_ELEMENT,

* PDMA_TRANSFER_EL EMENT;

NoLoGCY”

t ypedef PDMA TRANSFER _ELEMENT SGL_ADDR, *PSG._ADDR;
Affected Register Location
Structure Element PCI1 9080 PCI1 9054 IOP 480
LowPciAddr 0x104 0x104 0x208
0x118 0x118 0x228
HighPciAddr N/A 0x134 0x20C
0x138 0x22C
lopAddr 0x108 0x108 0x210
0x11C 0x11C 0x230
TransferCount 0x10C 0x10C 0x214
0x120 0x120 0x234
PciSglLoc 0x110,0 0x110, 0 0x218, 0
0x124, 0 0x124, 0 0x238, 0
LastSglElement 0x110, 1 0x110, 1 0x218, 1
0x124, 1 0x124, 1 0x238, 1
TerminalCountIntr 0x110, 2 0x110, 2 0x218, 2
0x124, 2 0x124, 2 0x238, 2
lopToPciDma 0x110, 3 0x110, 3 0x218, 3
0x124, 3 0x124, 3 0x238, 3
NextSglPtr 0x110, 4-31 0x110, 4-31 0x218, 4-31
0x124, 4-31 0x124, 4-31 0x238, 4-31
Purpose

Structure containing the DMA data used to program the DMA registers.

Members
Pci9080Dma

The structure containing the DMA data specific for the PCI 9080.

Pci9054Dma

The structure containing the DMA data specific for the PCI 9054.
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lop480Dma
The structure containing the DMA data specific for the |OP 480.

Pci9080Dma.LowPciAddr, Pci9054Dma.LowPciAddr and lop480Dma.LowPciAddr
The PCI buffer lower address for the DMA transfer. This value is used to program the PCI
Lower Address Register for agiven DMA channel.

Pci9054Dma.HighPciAddr and lop480Dma.HighPciAddr
The PCI buffer upper address for the DMA transfer. This value is used to program the Dual
Address Cycle Address Register for agiven DMA channel.

Pci9080Dma.lopAddr, Pci9054Dma.lopAddr and lop480Dma.lopAddr
The 10P buffer address for the DMA transfer. Thisvalue is used to program the L ocal
Address Register for agiven DMA channel.

Pci9080Dma.TransferCount, Pci9054Dma.TransferCount and lop480Dma.TransferCount
The number of bytes to be transferred. Thisvalueis used to program the Transfer Count
Register for agiven DMA channel.

Pci9080Dma.PciSglLoc, Pci9054Dma.PciSglLoc and lop480Dma.PciSglLoc
The next SGL element islocated in PClI memory if thisvalueis set. Otherwise, the next
SGL element islocated in IOP memory.

Pci9080Dma.LastSglElement, Pci9054Dma.LastSglElement and lop480Dma.LastSglElement
Thisisthelast SGL element in the SGL if thisvalue is set. Otherwise, the Descriptor
Pointer Register points to the next SGL element in the SGL.

Pci9080Dma.TerminalCountintr, Pci9054Dma.TerminalCountintr and
lop480Dma.TerminalCountintr
A DMA interrupt will be generated after completing this SGL element’s DMA transfer if
thisvalueis set.

Pci9080Dma.lopToPciDma, Pci9054Dma.lopToPciDma and lop480Dma.lopToPciDma
The DMA transfer will transfer data from |OP memory space to PCI memory space if this
valueis set. Otherwise, the data will be transferred from PCI memory space to |OP
memory space.

Pci9080Dma.NextSglPtr, Pci9054Dma.NextSglPtr, and lop480Dma.NextSglPtr
The pointer that pointsto the next SGL element in the SGL. Thisvalueis used to program
the Descriptor Pointer Register for agiven DMA channel.

Comments
The DMA Transfer Element structure is used to program the DMA Registers.
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DMA Resource Manager Parameters Structure
typedef struct _DVA PARMS

DVA CHANNEL DnaChannel ;
PDVA_ TRANSFER _ELEMENT Fir st Sgl El errent ;
PU32 Wit QueueBase;
U32 Number O El enent s;
} DVA_PARMS, * PDVA_PARMS;
Affected Register Location

Not applicable.

Purpose

This datatype is used for passing information from the BSP modul e into the DMA Resource
Manager when it isinitialized.

Members

DmaChannel
The DMA channel number for the given information.

FirstSglElement
The address of the memory block that will be used for al the SGLs.

WaitQueueBase
The address of the memory block allocated for the Wait Queue.

NumberOfElements
The total number of SGL elements available in the SGL memory block provided.

Comments

This data type provides memory block addresses needed by the DMA Resource Manager for each
DMA channel. The DMA Resource Manager determines the end of the DMA_PARMS array by
one of the follow criteria

The DmaChannel member isinvalid;

The FirstSglElement member is NULL;
The WaitQueueBase member isNULL; or,
The NumberOfElements is 0.
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PLX Interrupt Structure
typedef struct _PLX INTR
{

U32 | nboundPost
U32 CQut boundPost
U32 CQut boundOverfl ow
U32 | opDmaChannel O
U32 Pci DmaChannel 0
U32 | opDnaChannel 1
U32 Pci DmaChannel 1
U32 | opDmaChannel 2
U32 Pci DmaChannel 2
U32 Mai | box0
U32 Mai | box1
U32 Mai | box2
U32 Mai | box3
U32 Mai | box4
U32 Mai | box5
U32 Mai | box6
U32 Mai | box7
U32 | opDoor bel |
U32 Pci Door bel |
U32 Serial Port1
U32 Seri al Port 2
U322 BI ST
U32 Power Managenent
U32 Pci Mai nl nt
U32 | opToPci | nt
U32 | opMai nl nt
U32 Pci Abort
U32 Pci Reset
U32 Pci PME
U32 Pci ENUM
U32 | opBusTi nout
U32 Abort LSERR
U32 ParityLSERR
U32 RetryAbort
U32 Reserved

} PLX INTR, *PPLX | NTR;

WRRPRRPRRPRPRRRPRRPRPRRPRRPRREPRPRPRRPRRPREPRPRPRRRPRRPEPRPRPRRRERERRER

o

Affected Register Location
E: Enableinterrupt bit location
A: Activeinterrupt bit location

Structure Element PCI1 9080 PCI 9054 IOP 480

InboundPost E 0x168, 4 E 0x168, 4 E 0x28, 4

A 0x168, 5 A 0x168, 5 A 0x28, 5
OutboundPost E 0xB4, 3 E 0xB4, 3 E 0x30, 3

A 0xBO, 3 A 0xBO, 3 A 0x34, 3
OutboundOverflow E 0x168, 6 E 0x168, 6 E 0x28, 6

A 0x168, 7 A 0x168, 7 A 0x28, 7
PciDmaChannel0 E 0x100%, 17 E 0x100%, 17 E 0x1B4, 8
* Note: DMA Interrupt is routed to A OxES8, 21 A OxES, 21 A 0x1BO, 8
PCI interrupt.
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Structure Element PCI 9080 PCI 9054 IOP 480
lopDmaChannel0 E OxES8, 18 E OxES8, 18 E Ox1BC, 8
A OxES8, 21 A OxE8, 21 A 0x1B8, 8
PciDmaChannell E 0x114*, 17 E 0x114*, 17 E 0x1B4, 9
* Note: DMA Interrupt is routed to A OxES8, 22 A OxES, 22 A 0x1BO0, 9
PCI interrupt.
lopDmaChannell E OxES8, 19 E OxES8, 19 E Ox1BC, 9
A OXES8, 22 A OxES8, 22 A 0x1B8, 9
PciDmaChannel2 N/A N/A E 0x1B4, 10
A 0x1B0, 10
lopDmaChannel2 N/A N/A E Ox1BC, 10
A 0x1B8, 10
Mailbox0 E OxES8, 3* E OxES8, 3* E 0x1BC, 24
* Note: Only one bit enables Mailbox | A OxES8, 28 A OxES, 28 A 0x1B8, 24
0-3 Interrupts. No individual enabling
of interrupts.
Mailbox1 E OxES8, 3* E OxES8, 3* E 0x1BC, 25
* Note: Only one bit enables Mailbox | A OxES8, 28 A OxES, 28 A 0x1B8, 25
0-3 Interrupts. No individual enabling
of interrupts.
Mailbox2 E OxES8, 3* E OxES8, 3* E 0x1BC, 26
* Note: Only one bit enables Mailbox | A OxES8, 28 A OxES, 28 A 0x1BS8, 26
0-3 Interrupts. No individual enabling
of interrupts.
Mailbox3 E OxES8, 3* E OxES8, 3* E 0x1BC, 27
* Note: Only one bit enables Mailbox | A OxES8, 28 A OxES, 28 A 0x1BS8, 27
0-3 Interrupts. No individual enabling
of interrupts.
Mailbox4 N/A N/A E 0x1BC, 28
A 0x1B8, 28
Mailbox5 N/A N/A E 0x1BC, 29
A 0x1B8, 29
Mailbox6 N/A N/A E 0x1BC, 30
A 0x1B8, 30
Mailbox7 N/A N/A E 0x1BC, 31
A 0x1B8, 31
lopDoorbell E OxES8, 17 E OxES8, 17 E Ox1BC, 11
A OXES8, 20 A OxES8, 20 A 0x1B8, 11
PciDoorbell E OxES8, 9 E OxES8, 9 E 0x1B4, 11
A OxES8, 13 A OxES8, 13 A 0x1B0, 11
SerialPortl N/A N/A E Ox1BC, 4
A 0x1B8, 4
SerialPort2 N/A N/A E 0x1BC, 5
A 0x1B8, 5
BIST A OxES8, 23 A OxES8, 23 E 0x1BC, 12
A 0x1B8, 12
PowerManagement N/A E OxES8, 4 E 0x1BC, 13
A OxE8, 5 A 0x1B8, 13
PciMainInt E OxES8, 8 E OxES8, 8 E 0x1BC, 14
A OxES8, 13 A OxES8, 13 A 0x1B8, 14
lopToPcilnt E OxES8, 11 E OxE8, 11 E 0x1B4, 7
A OxES8, 15 A OxES8, 15 E 0x1BC, 7
A 0x1B8, 7
lopMainint E OxES8, 16 E OxES8, 11 E 0x1BC, 0

Note: There is no master bit that
shows that the IOP interrupt is active.
Each interrupt trigger’s active bit must
be checked to determine the interrupt
source.
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PciAbort E OxES8, 10 E OxES8, 10 Currently Not
A OxES8, 14 A OXES8, 14 Defined.
PciReset N/A N/A E Ox1BC, 6
A 0x1B8, 6
PciPME N/A E OXES, 4 E 0x1BC, 15
A OXES8, 5 A 0x1B8, 15
PciENUM N/A N/A E Ox1BC, 16
A 0x1B8, 16
lopBusTimout N/A N/A A 0x1B8, 3
AbortLSERR E OXES8, 0 E OxES8, 0 E Ox1BC, 1
A 0x06, 12-13 | A 0x06, 12-13 A 0x06, 12-13
ParityLSERR E OXES8, 1 E OXES8, 1 E Ox1BC, 2
A 0x06, 15 A 0x06, 15 A 0x06, 15
RetryAbort E OxES8, 12 E OxES8, 12 Currently Not
A 0x06, 12-13 | A 0x06, 12-13 Defined.
Purpose

Structure containing the various PL X device interrupts that are used to return active interrupts or
to enable or select certain interrupts.

Members

InboundPost
The value represents the messaging unit’ s inbound post FIFO interrupt.

OutboundPost
The value represents the messaging unit’s outbound post FIFO interrupt.

OutboundOverflow
The value represents the messaging unit’s outbound FIFO overflow interrupt.

lopDmaChannel0, lopDmaChannell and lopDmaChannel2
The value represents DMA channel interrupt on the IOP side.

PciDmaChannel0, PciDmaChannell and PciDmaChannel2
The value represents DMA channel interrupt on the PCI side.

Mailbox0, Mailbox1, Mailbox2, Mailbox3, Mailbox4, Mailbox5, Mailbox6, and Mailbox7
The value represents mailbox interrupt.

lopDoorbell
The value represents the PCI to 10OP doorbell interrupt.

PciDoorbell
The vaue represents the |OP to PCI doorbell interrupt.

SerialPortl
The value represents the serial port 1 interrupt.

SerialPort2
The vaue represents the serial port 2 interrupt.

BIST
The value represents the BIST interrupt.

PowerManagement
The value represents the power management interrupt.
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PciMainint
The vaue represents the INTA interrupt line which is the master interrupt for al PCI
interrupts.

lopToPcilnt
The value represents the INTI interrupt line which is an input line for the IOP to trigger
PCI interrupts.

lopMainint
The value represents the INTo interrupt line which is the master interrupt for all IOP
interrupts.

PciAbort
The vaue represents the PCI abort interrupt.

PciReset
The value represents the PCI reset interrupt.

PciPME
The vaue represents the PCI PME interrupt.

PCiENUM
The vaue represents the PCI ENUM interrupt.

lopBusTimout
The value represents the |OP bus timeout interrupt.

AbortLSERR
The value represents the |OP LSERR interrupt caused by PCI bus Target Aborts or by
Master Aborts.

ParityLSERR
The value represents the IOP LSERR interrupt caused by PCI bus Target Aborts or by
Master Aborts.

RetryAbort
The value enables the PCI | C to generate a Target Abort after 256 Master consecutive
retries to the target.

Reserved
Thisvalueisreserved for future definitions.

Comments

The PLX interrupt structure is used to return the active interrupts or to enable or select specific
interrupts.

PCI SDK Programmer’s Reference Manual O PLX Technology, Inc., 1998 A-93



AX_

-
TECHNOLOGY

PCI Bus Properties Structure

typedef struct _PCl_BUS PROP
{

U32 Pci Request Mode 01

U32 DmPci ReadMode 11

U32 Enabl ePci Arbi ter 11

U32 Enabl eWi t el nval i dMbde 11

U32 DPrefetchLimt 11

U32 Pci ReadNoW i t eMbde 11

U32 Pci ReadWi t eFl ushMbde 11

U32 Pci ReadNoFl ushiMbde 11

U32 Enabl eRet r yAbort 11

U32 Wi f oAl nost Ful | Fl agCount  : 5;

U32 DnWit eDel ay : 2;

U32 ReadPr ef et chMbde 1 3;

U32 | oRemapSel ect 1 3;

U32 Reservedl 1 8;

U32 Reser vedFor Fut ur eUse;

} PCl _BUS PROP, *PPCl_BUS PROP;
Affected Register Location
Structure Element PCI1 9080 PCIl 9054 I0P 480
PciRequestMode 0x88, 23 0x88, 23 0x98, 26
DmPciReadMode 0xA8, 4 0xA8, 4 0xDO, 6
EnablePciArbiter N/A N/A 0x98, 16
EnableWritelnvalidMode 0OxA8, 9 0OxA8, 9 0xDO, 7
DmPrefetchLimit OxA8, 11 OxA8, 11 0xDO, 5
PciAddressSpaceBusWidth N/A N/A Currently Not
Defined.
PciReadNoWriteMode 0x88, 25 0x88, 25 0x98, 24
PciReadWriteFlushMode 0x88, 26 0x88, 26 0x98, 23
PciReadNoFlushMode 0x88, 28 0x88, 28 0x98, 22
EnableRetryAbort N/A N/A 0x98, 21
WFifoAlmostFullFlagCount 0OxA8, 5-8 0OxA8, 5-8 0xDO, 8-15
0xAS8, 10 0xAS8, 10
DmWriteDelay 0xAS8, 14-15 0xAS8, 14-15 0xDO, 13-14
ReadPrefetchMode 0xAS8, 3 0xAS8, 3 0xDO, 3-4
0xA8, 12 0xA8, 12

loRemapSelect 0XxA8, 13 0XxA8, 13 0xDO0, 15

Purpose

Structure used to describe the PCI bus characteristics.

Members

PciRequestMode
When this value is set the PCI device negates REQO# when it asserts FRAME# during a
bus master cycle. Otherwise, the PCI device leaves REQO# asserted for the entire bus
master cycle.

DmPciReadMode
When thisvalue is set the PCI device should keep the PCI bus and de-assert IRDY # when
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the read FIFO becomes full. Otherwise, the PCI device should release the PCI bus when the
read FIFO becomes full.

EnablePciArbiter
The PCI arbiter is enabled when this valueis set. Otherwise, the PCI arbiter is disabled and
the PCI device uses REQO# and GNTO# to acquire the PCI bus.

EnableWritelnvalidMode
The write and invalidate cycles will be performed on the PCI bus for Direct Master
accesses When thisvalueis set.

DmPrefetchLimit
The prefetching is terminated at 4K boundaries when thisvalue is set.

PciAddressSpaceBusWidth
When thisvalue is set the PCI bus width for PCI spaceis 64 bits. Otherwise, the PCI bus
width is 32 hits.

PciReadNoWriteMode
When thisvalueis set PCI device forces aretry on writesif read is pending. Otherwise, the
PCI device allows writeswhile aread is pending.

PciReadWriteFlushMode
When thisvalueis set PCl device submits arequest to flush a pending read cycle if awrite
cycleis detected. Otherwise, the PCI device submits a request to not effect pending reads
when awrite cycle occurs.

PciReadNoFlushMode
When thisvalue is set PCI device submits arequest to not flush the read FIFO if the PCI
read cycle completes. Otherwise, the PCI device submits arequest to flush the read FIFO if
the PCI read cycle completes.

EnableRetryAbort
The I0OP 480 treats 256 Master consecutive retries to a Target as a Target Abort when this
valueis set. Otherwise, the |OP 480 attempts Master Retriesindefinitely.

WFifoAlmostFullFlagCount
Thisvalue sets the retry limit before asserting an |OP NMI signal.

DmWriteDelay
This value sets the delay clocks placed between the PCI bus request and the start of direct
master burst write cycle.

ReadPrefetchMode
This value sets the amount of datathat can be prefetched from the PCI bus and enables or
disables read prefetching.

loRemapSelect
When thisvalue is set the PCl address bits 31:16 are forced to zero. Otherwise, the address
bits 31:16 in the Direct Master Remap register will be used on the PCI bus.

Reservedl
Thisvalueisreserved for future definitions.

ReservedForFutureUse
Thisvaueisreserved for future definitions.

Comments
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The PCI bus properties structure is used to describe the PCI bus characteristics.
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PCI Arbitration Descriptor Structure

t ypedef struct _PCl _ARBI T_DESC

U32 Thd;

} PCl_ARBI T_DESC, *PPCl _ARBI T_DESC;

Affected Register Location

Structure Element

PCI1 9080 PCI1 9054

IOP 480

Purpose

Structure used to describe the PCl bus arbitration.

Note: This structure will be determined at a future date.

Members
Thd

This value and the other values of this structure will be determined at a future date.

Comments
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IOP Bus Properties Structure

typedef struct _IOP_BUS PROP
{

U32 Enabl eReadyl nput
U32 Enabl eBTERM nput
U32 Di sabl eReadPr ef et ch
U32 Enabl eReadPr ef et chCount
U32 ReadPref et chCount er
U32 Enabl eBursting
U32 Enabl el opBusTi neout Ti mer
U32 BREQoTi ner Resol uti on
U32 Enabl el opBREQo
U32 BREQoDel ayC ockCount
U32 Mapl nMenor ySpace
U32 OddParitySel ect
U32 Enabl eParit yCheck
U32 MenmoryWit eProtect
U32 Internal Wai t St ates
U32 Pci Rev2_1Mode
U32 | opBusW dt h
U32 Reservedl
U32 | op480WADWAI t St at es
U32 | op480VDDWAI t St at es
U32 | op480WVDLYDel aySt at es
U32 | op480WHLDHol dSt at es
U32 | op480WRCRecover St at es
U32 Reserved2
U32 | op480RADWAI t St at es
U32 | op480RDDWI t St at es
U32 | op480RDLYDel aySt at es
U32 | op480RRCRecover St at es
U32 Reserved3

} 10P_BUS_PROP, *PlI OP_BUS_PROP;

SRR

POQWhhbPOWORRONRRERERRERREARPRRPRARRRER

o

Affected Register Location

Structure Element PCI1 9080 PCIl 9054 IOP 480
EnableReadylnput 0x98, 6 0x98, 6 0x100, 9
0x98, 22 0x98, 22 0x110, 9
0x178, 6 0x178, 6 0x120, 9
EnableBTERMInput 0x98, 7 0x98, 7 0x100, 10
0x98, 23 0x98, 23 0x110, 10
0x178, 7 0x178, 7 0x120, 10
0x130, 10
DisableReadPrefetch 0x98, 8 0x98, 8 0x100, 17-18*
* Note: By setting the Read Prefetch | 0x98, 9 0x98, 9 0x110, 17-18*
Count to 00 disables Read 0x178, 9 0x178, 9 0x120, 17-18*
Prefetching. 0x130, 17-18*
EnableReadPrefetchCount 0x98, 10 0x98, 10 0x100, 16
0x178, 10 0x178, 10 0x110, 16
0x120, 16
0x130, 16
ReadPrefetchCounter 0x98, 11-14 0x98, 11-14 0x100, 17-18
0x178, 11-14 0x178, 11-14 0x110, 17-18
0x120, 17-18
0x130, 17-18
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Structure Element PCI1 9080 PCI 9054 IOP 480
EnableBursting 0x98, 24 0x98, 24 0x100, 8
0x98, 26 0x98, 26 0x110, 8
0x178, 8 0x178, 8 0x120, 8
0x130, 8
EnablelopBusTimeoutTimer N/A N/A 0x88, 15
BREQoTimerResolution 0x94, 5 0x94, 5 N/A
EnablelopBREQo 0x94, 4 0x94, 4 N/A
BREQoDelayClockCount 0x94, 0-3 0x94, 0-3 N/A
MapInMemorySpace 0x80, 0 0x80, 0 0xAS8, 0
0x170,0 0x170,0 0xBO, 0
OddParitySelect N/A N/A 0x100, 13
0x110, 13
0x120, 13
0x130, 13
EnableParityCheck N/A N/A 0x100, 12
0x110, 12
0x120, 12
0x130, 12
MemoryWriteProtect N/A N/A 0x100, 11
0x110, 11
0x120, 11
0x130, 11
PciRev2 1Mode 0x88, 24 0x88, 24 0x98, 25
lopBusWidth 0x98, 0-1 0x98, 0-1 0x100, 0-1
0x98, 16-17 0x98, 16-17 0x110, 0-1
0x178, 0-1 0x178, 0-1 0x120, 0-1
0x130, 0-1
InternalWaitStates 0x98, 2-5 0x98, 2-5 Currently Not
0x98, 18-21 0x98, 18-21 Defined.
0x178, 2-5 0x178, 2-5
lop480WADWaitStates N/A N/A 0x104, 0-3
0x114, 0-3
0x124, 0-3
0x134, 0-3
lop480WDDWaitStates N/A N/A 0x104, 4-7
0x114, 4-7
0x124, 4-7
0x134, 4-7
lop480WDLYDelayStates N/A N/A 0x104, 8-10
0x114, 8-10
0x124, 8-10
0x134, 8-10
lop480WHLDHoldStates N/A N/A 0x104, 11-13
0x114, 11-13
0x124, 11-13
0x134, 11-13
lop480WRCRecoverStates N/A N/A 0x104, 16-18
0x114, 16-18
0x124, 16-18
0x134, 16-18
lop480RADWaitStates N/A N/A 0x108, 0-3
0x118, 0-3
0x128, 0-3
0x138, 0-3
lop480RDDWaitStates N/A N/A 0x108, 4-7
0x118, 4-7
0x128, 4-7
0x138, 4-7
lop480RDLYDelayStates N/A N/A 0x108, 8-10
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Structure Element PCI1 9080 PCI 9054 IOP 480
0x118, 8-10
0x128, 8-10
0x138, 8-10
lop480RRCRecoverStates N/A N/A 0x108, 16-18
0x118, 16-18
0x128, 16-18
0x138, 16-18
Purpose

Structure used to describe the local bus characteristics.

Members

EnableReadyInput
The Ready input is enabled when thisvalueis set.

EnableBTERMInput
The BTERM input is enabled when thisvalue is set.

DisableReadPrefetch
Read prefetching is disabled when thisvalue is set.

EnableReadPrefetchCount
The read prefetch counter is enabled when this bit is set. If enabled the PCI device reads up
to the number of U32s specified in the prefetch counter. If disabled the PCI device ignores
the prefetch counter and reads continuously until terminated by the PCI bus.

ReadPrefetchCounter
Stores the number of values that can be prefetched.

EnableBursting
Bursting is enabled if thisvalue is set. If bursting is disabled then the PCI device performs
continuous single cycle accesses for burst PCI read/write cycles.

EnablelopBusTimeoutTimer
The |OP bus timeout timer is enabled if an external master controls the | OP bus when this
valueis set.

BREQoTimerResolution
When thisvalueis set the LSB of the BREQo timer changes from 8 to 64 clocks.

EnablelopBREQo
The PCI device can assert the BREQo output to the IOP bus when thisvalue is set.

BREQoDelayClockCount
The value represents the number of |OP bus clocksin which a Direct Slave HOLD request
is pending and a Direct Master accessisin progress and not being granted the bus before
asserting BREQo.

MaplnMemorySpace
The local space region is mapped into PCI memory space when thisvalueis set.

OddParitySelect
Select odd parity checking on the |OP bus when this value is set. Otherwise, select even
parity checking.
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EnableParityCheck
The parity of the |IOP bus data will be checked when thisvalueis set.

MemoryWriteProtect
When thisvalue is set, MDQM[3:0]# and WR# signals are not asserted during write cycles
(write-protected). Otherwise, these signals are asserted.

PciRev2_1Mode
The PCI device operates in Delayed Transaction mode for Direct Slave reads when this
valueis set. Otherwise, the PCI device does not return a TRDY # signal to the PCI host
until the read data are available.

lopBusWidth
The width of the |OP bus.

InternalWaitStates
The number of wait states inserted after the address is presented on the |OP bus until the
dataisready. The value must be between 0-15.

Reservedl
Thisvaueisreserved for future definitions.

lop480WADWaitStates
This value contains the number of Write Address-to-Datawait states to insert for the |OP
480. The value must be between 0-15.

lop480WDDWaitStates
This value contains the number of Write Data-to-Data wait states (used when bursting) to
insert for the IOP 480. The value must be between 0-15.

lop480WDLYWaitStates
This value contains the number of Write Enable Delay states to insert for the |OP 480. The
value must be between 0-15.

lop480WHLDWaitStates
This value contains the number of Write Hold states to insert for the |OP 480. The value
must be between 0-15.

lop480WRCVWaitStates
This value contains the number of Write Recovery statesto insert for the IOP 480. The
value must be between 0-15.

Reserved?2
Thisvalueisreserved for future definitions.

lop480RADWaitStates
This value contains the number of Read Address-to-Datawait states to insert for the |OP
480. The value must be between 0-15.

lop480RDDWaitStates
This value contains the number of Read Data-to-Data wait states (used when bursting) to
insert for the |OP 480. The value must be between 0-15.

lop480RDLYWaitStates
This value contains the number of Read Enable Delay statesto insert for the IOP 480. The
value must be between 0-15.
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lop480RRCVWaitStates
This value contains the number of Read Recovery states to insert for the IOP 480. The
value must be between 0-15.

Reserved3
Thisvaueisreserved for future definitions.

Comments
The 10P bus properties structure is used to describe the 1OP bus characteristics.
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IOP Arbitration Descriptor Structure

typedef struct _IOP_ARBI T_DESC

U32 | opBusDSG veUpBusMbde

U32 Enabl eDSLockedSequence

U32 Gatel opLat encyTi mer BREQo

U32 Enabl eWAI Tl nput

U32 Enabl eBOFF

U32 BOFFTI ner Resol ution

U32 Enabl el opBusLat encyTi nmer

U32 Enabl el opBusPauseTi ner

U32 Enabl el opArbiter

U32 lopArbitrationPriority

U32 BOFFDel ayd ocks

U32 | opBusLat encyTi mer

U32 | opBusPauseTi ner 1 8;
} | OP_ARBI T_DESC, *Pl OP_ARBI T_DESC;

CorWRRRRRERRRR

Affected Register Location

Structure Element PCI 9080 PCI 9054 I0OP 480
lopBusDSGiveUpBusMode 0x88, 21 0x88, 21 0x90, 8
EnableDSLockedSequence 0x88, 22 0x88, 22 0x90, 9
GatelopLatencyTimerBREQo 0x88, 27 0x88, 27 0x90, 10
EnableWAITInput N/A 0x88, 31 Currently Not

Defined.
EnableBOFF N/A N/A 0x90, 16
BOFFTimerResolution N/A N/A 0x90, 21
EnablelopBusLatencyTimer 0x88, 16 0x88, 16 0x8C, 8
EnablelopBusPauseTimer 0x88, 17 0x88, 17 0x8C, 24
EnablelopArbiter N/A N/A 0x90, 0
lopArbitrationPriority N/A N/A 0x90, 1-3
BOFFDelayClocks N/A N/A 0x90, 17-20
lopBusLatencyTimer 0x88, 0-7 0x88, 0-7 0x8C, 0-7
lopBusPauseTimer 0x88, 8-15 0x88, 8-15 0x8C, 16-23

Purpose
Structure used to describe the |OP bus arbitration.

Members

lopBusDSGiveUpBusMode
The Direct Slave access rel eases the | OP bus when the Direct Slave write FIFO becomes
empty or the Direct Slave read FIFO becomes full when thisvalueis set.

EnableDSLockedSequence
The Direct Slave locked sequences mode is enabled when this valueis set.

GatelopLatencyTimerBREQo
The IOP bus latency timer is gated with BREQo when thisvalueis set.

EnableWAITInput
The WAIT# input is enabled when this bit is set.
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EnableBOFF
the |OP 480 can assert the BOFF# pin when thisvalue is set.

BOFFTimerResolution
When thisvalueis set the LSB of the IOP 480’ s BOFF timer is set to be 64 clocks.
Otherwise, the LSB is set to 8 clocks.

EnablelopBusLatencyTimer
The I0P bus latency timer is enabled when thisvalueis set.

EnablelopBusPauseTimer
The I0P bus pause timer is enabled when thisvalue is set.

EnablelopArbiter
The |OP bus arbiter is enabled when thisvalueis set.

lopArbitrationPriority
The 10P bus arbitration priority is set with this value.

BOFFDelayClocks
This value contains the number of delay clocksin which a Direct Slave bus request is
pending and aLocal Direct Master accessisin progress and not being granted the bus
before asserting BOFF.

lopBusLatencyTimer
This value contains the number of 10P bus clocks cycles that the PCI device will hold the
IOP bus before releasing it to another requester.

lopBusPauseTimer
This value contains the number of 10P bus clocks cycles before requesting the |OP bus
after releasing the |OP bus for internal masters.

Comments
The IOP arbitration descriptor structure is used to describe the IOP bus arbitration.
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IOP Endian Descriptor Structure
typedef struct _| OP_ENDI AN _DESC

U32 Bi gEl opSpace0

U32 Bi gEl opSpacel

U32 Bi gEExpansi onRom

U32 Bi gEl opBusRegi on0

U32 Bi gEl opBusRegi onl

U32 Bi gEl opBusRegi on2

U32 Bi gEl opBusRegi on3

U32 Bi gEDr amBusRegi on

U32 Bi gEDef aul t BusRegi on

U32 Bi gEDi rect Mast er Access

U32 Bi geEDmaChannel 0

U32 Bi gEDmaChannel 1

U32 Bi gEl opConfi gRegAccess

U32 Bi gEByt eLaneMode

U32 Bi gEByt eLaneMbdelLBRO

U32 Bi gEByt eLaneMbdelLBR1

U32 Bi gEByt eLaneMbdelBR2

U32 Bi gEByt eLaneMbdelBR3

U32 Bi gEByt eLaneModeDRANVBR

U32 Bi gEByt eLaneModeDef BR

U32 Reservedl

U32 ReservedFor Fut ureUse;
} | OP_ENDI AN_DESC, * Pl OP_ENDI AN_DESC;

RPRRPRRPRPRPRRRPRRPREPRPRRRREPREPRRRR

INEE

Affected Register Location

Structure Element PCI 9080 PCI 9054 IOP 480
BigELocalSpace0 0x8C, 2 0x8C, 2 N/A
BigELocalSpacel 0x8C, 5 0x8C, 5 N/A
BigEExpansionRom 0x8C, 3 0x8C, 3 N/A
BigELocalBusRegion0 N/A N/A 0x100, 4
BigELocalBusRegionl N/A N/A 0x110, 4
BigELocalBusRegion2 N/A N/A 0x120, 4
BigELocalBusRegion3 N/A N/A 0x130, 4
BigEDramBusRegion N/A N/A 0x140, 4
BigEDefaultBusRegion N/A N/A 0x154, 4
BigEDirectMasterAccess 0x8C, 1 0x8C, 1 0x94, 1
BigEDmaChannel0 0x8C, 7 0x8C, 7 N/A
BigEDmaChannell 0x8C, 6 0x8C, 6 N/A
BigElopConfigRegAccess 0x8C, 0 0x8C, 0 0x94, 0
BigEByteLaneMode 0x8C, 4 0x8C, 4 N/A
BigEByteLaneModelLBRO N/A N/A 0x100, 3
BigEByteLaneModelLBR1 N/A N/A 0x110, 3
BigEByteLaneModelLBR2 N/A N/A 0x120, 3
BigEByteLaneModelLBR3 N/A N/A 0x130, 3
BigEByteLaneModeDRAMBR N/A N/A 0x140, 3

| BigEByteLaneModeDefBR N/A N/A 0x154, 3
Purpose

Structure used to describe the IOP bus endian data ordering.
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Members

BigELocalSpace0
The local space 0 is configured with big endian data ordering if thisvalueis set.

BigELocalSpacel
Thelocal space 1 is configured with big endian data ordering if thisvalueis set.

BigEExpansionRom
The Expansion ROM is configured with big endian data ordering if thisvalueis set.

BigELocalBusRegion0
Thelocal bus region 0 is configured with big endian data ordering if thisvalueis set.

BigELocalBusRegionl
Thelocal bus region 1 is configured with big endian data ordering if thisvalueis set.

BigELocalBusRegion2
Thelocal bus region 2 is configured with big endian data ordering if thisvalueis set.

BigELocalBusRegion3
Thelocal bus region 3 is configured with big endian data ordering if thisvalueis set.

BigEDramBusRegion
The DRAM busregion is configured with big endian data ordering if thisvalueis set.

BigEDefaultBusRegion
The default bus region is configured with big endian data ordering if thisvalue is set.

BigEDirectMasterAccess
The direct master access is configured with big endian data ordering if thisvalueis set.

BigDmaChannel0
The DMA channel 0 is configured with big endian data ordering if thisvalueis set.

BigEDmaChannell
The DMA channel 1 is configured with big endian data ordering if thisvalueis set.

BigElopConfigRegAccess
The 10P configuration register accessis configured with big endian data ordering if this
valueis set.

BigEByteLaneMode
When thisvalueis set use D31:16 for 16-bit bus and D31:24 for 8-bit bus. Otherwise, use
D15:0 for 16-bit bus and D7:0 for 8-bit bus.

BigEByteLaneModeLBRO
When thisvalueis set use D31:16 for 16-bit bus and D31:24 for 8-bit bus for local bus
region 0. Otherwise, use D15:0 for 16-bit bus and D7:0 for 8-hit bus.

BigEByteLaneModeLBR1
When thisvalueis set use D31:16 for 16-bit bus and D31:24 for 8-bit bus for loca bus
region 1. Otherwise, use D15:0 for 16-bit bus and D7:0 for 8-hit bus.

BigEByteLaneModeLBR2
When thisvalueis set use D31:16 for 16-bit bus and D31:24 for 8-bit bus for loca bus
region 2. Otherwise, use D15:0 for 16-bit bus and D7:0 for 8-hit bus.
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BigEByteLaneModeLBR3
When thisvalueis set use D31:16 for 16-bit bus and D31:24 for 8-bit bus for loca bus
region 3. Otherwise, use D15:0 for 16-bit bus and D7:0 for 8-hit bus.

BigEByteLaneModeDRAMBR
When thisvalueis set use D31:16 for 16-bit bus and D31:24 for 8-bit busfor DRAM bus
region. Otherwise, use D15:0 for 16-bit bus and D7:0 for 8-bit bus.

Reservedl
Thisvaueisreserved for future definitions.

ReservedForFutureUse
Thisvalueisreserved for future definitions.

Comments
The 10OP endian descriptor structure is used to configure the 10OP bus endian data ordering.
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Access Type Enumerated Data Type

t ypedef enum _ACCESS TYPE

BitSi ze8
BitSizel®6,
BitSi ze32,
Bit Si ze64
} ACCESS_TYPE;
Affected Register Location

Not applicable.

Purpose

Enumerated type used for determining the access type size.

Members

BitSize8
Use 8 bits (char) for the access type size.

BitSize16
Use 16 bits (short) for the accesstype size.

BitSize32
Use 32 bits (long) for the access type size.

BitSize64
Use 64 bits (longlong) for the access type size.

Comments

The access type enumerated type is used to state the access type size for adata transfer.

A-108 O PLX Technology, Inc., 1998 PCI SDK Programmer’s Reference Manual



IOP Space Enum Data Type

typedef enum _| OP_SPACE

| opSpace0,
| opSpacel,
| opSpace2,
| opSpaces,
Expansi onRom
} | OP_SPACE, *Pl OP_SPACE;

Affected Register Location
Not applicable.

Purpose

Enumerated type used for choosing the desired Local Address Space registers when accessing the

IOP memory space.

Members
lopSpace0

Use Local Space 0 base address register.

lopSpacel

Use Local Space 1 base address register.

lopSpace?

Use Local Space 2 base address register.

lopSpace3

Use Local Space 3 base address register.

ExpansionRom

Use Expansion ROM base address register.

Comments

The 10P space enumerated type is used to choose the Local Space Base Address register.
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BAR Space Enum Data Type

typedef enum _BAR SPACE

Bar O,
Bar 1,
Bar 2,
Bar 3,
Bar 4,
Bar 5,
| opExpansi onRom
} 1 OP_SPACE, *Pl OP_SPACE

Affected Register Location
Not applicable.

Purpose

Enumerated type used for choosing the desired Base Address Register when accessing the IOP
memory space.

Members

BarO
Use Base Address Register 0.

Barl
Use Base Address Register 1.

Bar2
Use Base Address Register 2.

Bar3
Use Base Address Register 3.

Bar4
Use Base Address Register 4.

Bars
Use Base Address Register 5.

lopExpansionRom
Use Expansion ROM base address register.

Comments

The BAR space enumerated type is used to choose the Base Address Register when accessing the
IOP Bus.
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PCIl Space Enum Data Type
typedef enum _PCl _SPACE

Pci MenSpace,
Pci | oSpace
} PCl _SPACE;

Affected Register Location
Not applicable.

Purpose
Enumerated type used for choosing the desired PCI Address Space access.

Members

PciMemSpace
Use PCI memory cycles when accessing the PCI bus.

PciloSpace
Use PCI 1/O cycles when accessing the PCI bus.

Comments

The PCI space enumerated type is used to select the type of bus cycles when accessing the PCI
bus.
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Bus Index Enum Data Type

typedef enum _BUS | NDEX

Pri mar yPci Bus,
Secondar yPci Bus

} BUS_I NDEX;

Affected Register Location

Not applicable.

Purpose
Enumerated type used for choosing the desired PCI bus.

Members

PrimaryPciBus
Use the primary PCI bus.

SecondaryPciBus
Use the secondary PCI bus.

Comments
The busindex enumerated type is used to select the PCI bus.
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Mailbox ID Enum Data Type

t ypedef enum _MAILBOX I D

Mai | boxO,
Mai | box1,
Mai | box2,
Mai | box3,
Mai | box4,
Mai | box5,
Mai | box6,
Mai | box7

} MAI LBOX_I D

Affected Register Location

Structure Element PCI1 9080 PCIl 9054 I0P 480
Mailbox0 0xCO 0xCO 0x180
Mailbox1 0xC4 0xC4 0x184
Mailbox2 0xC8 0xC8 0x188
Mailbox3 0xCC 0xCC 0x18C
Mailbox4 0xDO 0xDO 0x190
Mailbox5 0xD4 0xD4 0x194
Mailbox6 0xD8 0xD8 0x198
Mailbox7 0xDC 0xDC 0x19C
Purpose

Enumerated type used for choosing the desired mailbox register.

Members

Mailbox0
Use mailbox O register.

Mailbox1
Use mailbox 1 register.

Mailbox2
Use mailbox 2 register.

Mailbox3
Use mailbox 3 register.

Mailbox4
Use mailbox 4 register.

Mailbox5
Use mailbox 5 register.

Mailbox6
Use mailbox 6 register.

Mailbox7
Use mailbox 7 register.

Comments
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The mailbox 1D enumerated type is used to select a specific mailbox register.
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DMA Channel Enum Data Type
t ypedef enum _DMA CHANNEL

| opChannel O,
| opChannel 1,
Pri mar yPci Channel O,
Pri mar yPci Channel 1,
Secondar yPci Channel O,
Secondar yPci Channel 1
} DMA_CHANNEL, *PDMA_CHANNEL;
Affected Register Location

Not applicable.

Purpose
Enumerated type used for requesting a DMA channel.

Members

lopChannel0
Request the IOP-1OP DMA channel 0.

lopChannell
Request the IOP-10OP DMA channel 1.

PrimaryPciChannelQ
Request the Primary PCI-1IOP DMA channel O.

PrimaryPciChannell
Request the Primary PCI-IOP DMA channel 1.

SecondaryPciChannel0
Request the Secondary PCI-IOP DMA channel O.

SecondaryPciChannell
Request the Secondary PCI-IOP DMA channel 1.

Comments
The DMA channel enumerated type is used to request a DMA channel.
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DMA Direction Enum Data Type

t ypedef enum _DMA DI RECTI ON

| opTol op,

| opToPri maryPci ,

Pri mar yPci Tol op,

| opToSecondar yPci ,

Secondar yPci Tol op,

Pri mar yPci ToSecondar yPci ,

Secondar yPci ToPri mar yPci
} DMA_DI RECTI ON, *PDMVA_ DI RECTI ON;
Affected Register Location

Not applicable.

Purpose
Enumerated type used for providing the DMA transfer direction.

Members

lopTolop
Transfer between two |OP bus addresses.

lopToPrimaryPci
Transfer from an 1OP bus address to a Primary PCI bus address.

PrimaryPciTolop
Transfer from a Primary PCI bus address to an |OP bus address.

lopToSecondaryPci
Transfer from an 1OP bus address to a Secondary PCI bus address.

SecondaryPciTolop
Transfer from a Secondary PCI bus address to an |OP bus address.

PrimaryPciToSecondaryPci
Transfer from a Primary PCI bus address to a Secondary PCI bus address.

SecondaryPciToPrimaryPci
Transfer from a Secondary PCI bus address to a Primary PCI bus address.

Comments
The DMA direction enumerated type is used to state the DMA transfer direction.
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DMA Command Enum Data Type

t ypedef enum _DMA COMVAND

DmaSt art,

DmaPause,

DmaResune,

DmaAbor t ,

DmasSt at us
} DVA COVMAND, *PDVA COVIVAND,
Affected Register Location

Not applicable.

Purpose
Enumerated type used to control a DMA transfer.

Members

DmaStart
Start aDMA transfer.

DmaPause
Suspend a DMA transfer.

DmaResume
Resume aDMA transfer.

DmaAbort
Abort aDMA transfer.

DmaStatus
Determine the status of a DMA transfer.

Comments
The DMA command enumerated type is used to control a DMA transfer.
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DMA Channel Priority Enum Data Type

typedef enum _DMA CHANNEL PRI ORI TY

Channel OHi ghest,
Channel 1H ghest,
Channel 2Hi ghest,
Channel 3Hi ghest,
Rot ati ona
} DVA_CHANNEL_PRI ORI TY;
Affected Register Location

Not applicable.

Purpose
Enumerated type used for choosing the desired DM A channel priority scheme.

Members

ChannelOHighest
DMA channel 0 hasthe highest priority.

ChannellHighest
DMA channel 1 hasthe highest priority.

Channel2Highest
DMA channel 2 hasthe highest priority.

Channel3Highest
DMA channel 3 has the highest priority.

Rotational
Rotate the channd priority.

Comments
The DMA channel priority enumerated type is used to select the DMA channel priority scheme.
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Power Level Enum Data Type
typedef enum _PLX POANER LEVEL

DOUni nitialized,
Do,
D1,
D2,
D3Hot ,
D3Col d
} PLX_POWNER LEVEL, *PPLX POWNER LEVEL;

Affected Register Location
Not applicable.

Purpose
Enumerated type used to state the power level.

Members

DOUninitialized
Changeto uninitialized state. This state isthe full power state and is the state for normal
operation.

DO
Changeto active state. This state isthe full power state and is the state for normal
operation.

D1
Changeto light dlegp state. This state will allow the IOP to only PCI configuration
accesses. Responses to other accesses are disabled. Other background tasks on the |IOP may
till be running such as monitoring a network. Function context should be maintained to
support transitions back to the DO state.

D2
Change to deeper dleep state. This state will allow the IOP to only PCI configuration
accesses. Responses to other accesses are disabled. This state should consume less power
than D1 state. Function context should be maintained to support transitions back to the DO
state.

D3Hot
Change to power down state. This state prepares the |OP for a hot swap. Configuration
space accesses must provide responses as long as the power and clock are supplied so that
the software can change the power level state back to DO state. This state should consume
very little power (while still connected to the PCI bus).

D3Cold
Changeto no power state. This states only supports bus reset. All context islost in this
state.

Comments
The power level enumerated typeis used to control the transition between the power states.
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EEPROM Type Enum Data Type

t ypedef enum _EEPROM TYPE

Eepr onD3CS46,
Eepr onD3CS56,
Eepr omx24012,
Eepr omxX24022,
Eepr omX24042,
Eepr onX24162
} EEPROM TYPE;

Affected Register Location
Not applicable.

Purpose

Enumerated type used to state the EEPROM type used to program the configuration registers at
power-up.

Members

Eeprom93CS46
Use a compatible EEPROM to the National NM93CS46 EEPROM.

Eeprom93CS56
Use a compatible EEPROM to the National NM93CS56 EEPROM.

Eepromx24012
Use a compatible EEPROM to the Xicor X24012 EEPROM.

Eepromx24022
Use a compatible EEPROM to the Xicor X24022 EEPROM.

Eepromx24042
Use a compatible EEPROM to the Xicor X24042 EEPROM.

Eepromx24162
Use a compatible EEPROM to the Xicor X24162 EEPROM.

Comments

The EEPROM type enumerated type is used to state the type of EEPROM used to program the
configuration registers at power-up.
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USER Pin Enum Data Type

t ypedef enum _USER PIN

USERQO,
USER1,
USER2,
USERS,
USER4,
USER5

} USER_PI N,

Affected Register Location
| representsinput pins.

O represents output pins.

Structure Element PCI1 9080 PCIl 9054 I0P 480
USERO | OXEC, 17 | OXEC, 17 0x84, 0-3
O OxEC, 16 O OxEC, 16

USER1 N/A N/A 0x84, 1
0x84, 4-6

USER2 N/A N/A 0x84, 4
0x84, 8-10

USER3 N/A N/A 0x84, 16

USER4 N/A N/A 0x84, 17

USER5 N/A N/A 0x84, 18

Purpose

Enumerated type used to select a USER pin.

Members

USERO
Select USERO pin.

USER1
Select USERL pin.

USER2
Select USER2 pin.

USER3
Select USERS pin.

USER4
Select USERA4 pin.

USER5
Select USERS pin.

Comments
The USER pin enumerated type is used to select a USER pin.
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Pin State Enum Data Type

typedef enum _PI N_STATE

I nactive,
Active
} PI N_STATE;
Affected Register Location

Not applicable.

Purpose
Enumerated type used to set the state of a USER pin.

Members

Inactive
Set the USER pin to inactive state. If the USER pin is active low then setting the USER pin
inactive would cause it to go high.

Active
Set the USER pin to active state. If the USER pin is active low then setting the USER pin
active would cause it to go low.

Comments
The pin state enumerated type is used to set the state of a USER pin.
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Echo State Enum Data Type
t ypedef enum _ECHO STATE

Echo,

NoEcho
} ECHO STATE, *PECHO STATE;
Affected Register Location
Not applicable.
Purpose
Enumerated type used to set the echo state of the UART Services functions.
Members
Echo

All characters received through the serial port are echoed back to the originator.

NoEcho

No characters received through the serial port are echoed back.

Comments
The echo state enumerated typeis used to set the echo state of UART Services functions.
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Appendix B. PCI API Function Description

The IOP API isdesigned around the features of the PCI IC. The API functions are grouped into

ten categories, being:

PCI Device Functions: Allows reading and writing to a PCI device's configuration registers,
connection to specific PLX devices and allows Physica Memory allocation for user
applications (used with Direct Master accesses and DMA transfers);

Register Access Functions: allows accessto a PCl device' sregisters;

Interrupt Support Functions: allows connection and control of all PCI device' s interrupts;

Bus Memory and 1/0 Functions: allows Direct Master and Direct Slave accesses between |OP
memory and PCI bus memory using either memory or 1/O bus cycles,

DMA Functions: alows configuration and setup of DMA transfers;

Messaging Unit Functions: provides support for initializing and accessing the messaging unit

of aPLX device

Power Management Functions: provides support for power management;

Serial EEPROM Access Functions: provides support for accessing the PLX device' s seridl

EEPROM,;

USER Pins Functions. provides support for accessing the PLX device's USER pins; and,

Miscellaneous Functions: provides some cross platform support functions.

B.1 PCI API Function Quick Reference List

The following table lists al the PCI API functions available. Designers should consult Section
B.2 for detailed descriptions of the API functions.

API Function Name

Purpose

PIxPciDeviceOpen()

Open aPLX device channel.

PIxPciDeviceClose()

Close aPLX device channel.

PIxPciConfigRegisterRead()

Read the configuration registers of a PCI device.

PIxPciConfigRegisterWrite()

Write the configuration registers of a PCl device.

PIxPciConfigRegisterReadAll()

Read al the configuration registers of a PCI device.

PIxPciDeviceFind()

Find aPLX device on the PCI bus.

PIxPciBusSearch()

Search for anon-PL X device on the PCI bus.

PIxPciBaseAddressesGet()

Get the virtual addresses for the base address registers.

PIxPciBarRangeGet()

Get the memory range for a base address register.

PIxPciCommonBufferGet()

Get the information for the device driver's common buffer.

PIxRegisterRead()

Read aregister.

PIxRegisterWrite()

Write aregister.
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LA
API Function Name Purpose
PIxRegisterReadAll() Read aregister group.

PIxRegisterMailboxRead()

Read a mailbox register.

PIxRegisterMailboxWrite()

Write amailbox register.

PIxRegisterDoorbellRead()

Clear and read adoorbell register.

PIxRegisterDoorbellSet()

Set adoorbell register.

PIxIntrAttach()

Attach await event to aPL X interrupt.

PIxIntrEnable()

Enable specific PLX interrupts.

PIxIntrDisable()

Disable specific PLX interrupts.

PIxIntrStatusGet()

Get the status of the PLX interrupts.

PIxBuslopRead()

Read data from the |OP bus.

PIxBuslopWrite()

Write data to the IOP bus.

PIxloPortRead()

Read data from an 1/0 port.

PIxloPortWrite()

Write datato an |/O port.

PIxDmaBlockChannelOpen()

Open a DMA channel.

PIxDmaBlockTransfer()

Fill aDMA descriptor block for DMA chains.

PIxDmaBlockTransferRestart()

Control DMA transfer.

PIxDmaBlockChannelClose()

Close aDMA channdl.

PIxMulnboundPortRead()

Read the inbound port.

PIxMulnboundPortWrite()

Write the inbound port.

PIxMuOutboundPortRead()

Read the outbound port.

PIxMuOutboundPortWrite()

Write the outbound port.

PIxPowerLevelSet()

Set the power level.

PIxPowerLevelGet()

Get the power level.

PlIxSerialEepromRead()

Read the seriadl EEPROM.

PIxSerialEepromWrite()

Write to the serial EEPROM.

PIxUserRead()

Read a USER pin value.

PIxUserWrite()

Writeavalue to aUSER pin.

PIxSdkVersion

Get the version string for the PCI API.

B.2 PCI API Functions Details

This section contains a detailed description of each function in the API. The functions are listed
by category.

The following sample entry lists each entry section and describes the information therein.
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Note: Devices supported by PCI SDK Version 2.0: PCI 9080

Sample Function Entry

Syntax:

function(nodifier parameter[,...]);
This gives the declaration syntax for each function. Each parameter is italicized.

Description:
Summary of the function’s purpose followed by the parametersit takes. Also includes any

relevant information pertaining to the function.

Return Value:
The value returned by the function.

Usage:
A sampleis provided to demonstrate the function’s use.
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PCI Functions

PIxPciDeviceOpen

Syntax:

RETURN_CODE Pl xPci Devi ceQpen( | N PDEVI CE_LOCATI ON pDevi ce,

Description:

QUT PHANDLE pDrvHandle);

Opens aPLX device channel. When the function returns device will contain the information for

the specified device.

pDevice isthe structure that contains device information necessary to open a unique device,

and,

pDrvHandle isthe handle of the device driver that the PCI APl isusing.

Note: This function should be used to open a channel to a PLX device and get a handle to the
device driver before any PCI API functions that require a handle can be used. The handle
returned by this API function should be closed using the PIxPciDeviceClose() API function before
the user application exits.

Return Value:

Return Value

Description

Api Success

The function returned successfully.

Api Nul | Par am

The pDevice or pDrvHandle parameter isNULL.

Api I nval i dDevi cel nfo The information in pDevice isnot valid for any device
in the system.

Api NoAct i veDevi ce Thereis no device driver installed into the system.

Api I nsuf fici ent Resour ces Thereis no memory available for the PCI API.

Usage:

RETURN_CODE r c;

DEVI CE_LOCATI ON devi ce;
HANDLE nyPl xDevi ce;

/* Open a handle to the first PLX device found */

devi ce. BusNunber

= M NUS_ONE_LONG

devi ce. Sl ot Nunber = M NUS_ONE_LONG,

devi ce. Devi cel d
devi ce. Vendor 1 d

= M NUS_ONE_LONG,
= M NUS_ONE_LONG,

strcpy (device. Serial Nunmber, "pci 9080-0");
rc = Pl xPci Devi ceOpen (&device, &nyPl xDevi ce);
if (rc !'= Api Success)

{

printf ("\n\nErrors in opening device.\n");
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printf ("Returned code is %\n",rc);
printf ("Press any key to exit..... ");
getch();

return;
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PixPciDeviceClose

Syntax:
RETURN_CODE PI xPci Devi ceC ose( | N HANDLE drvHandle);

Description:
Closes aPLX device channdl.
drvHandle is the handle of the device driver.

Note: This function should be preceded by a call to PIxPciDeviceOpen() and should be used to
close a PLX device channel before the application terminates.

Return Value:

Return Value Description

Api Success The function returned successfully.
Api I nval i dDevi cel nfo The device was not closed properly.
Usage:

RETURN_CODE rc;
HANDLE nyPl xDevi ce;

/* Close a handle to the PLX device */

rc = Pl xPci Devi ceC ose( nyPl xDevi ce);

if (rc !'= ApiSuccess)

{
printf ("\n\nErrors in closing device.\n");
printf ("Returned code is %\n",rc);
printf ("Press any key to exit..... ");
getch();
return;
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PIxPciConfigRegisterRead

Syntax:
U64 Pl xPci Confi gRegi st er Read( I N U32 bus,

IN U32 slot,

I N U32 registerNunber,

OUT PPRETURN _CODE pRet ur nCode) ;
Description:

Reads a configuration register from a PCl device.
bus isthe PCI bus number of the deviceto read:;
slot isthe PCI dot number of the device to read;
registerNumber is the configuration register to read; and,
pReturnCode is a pointer to the return code of the function.

Note: This function can access any PCI device present on the PCI bus.

Return Value:

This function returns the value read from the register. The status of the function call is returned
viathe returnCode parameter. The return codes are as follows:

Return Value Description

Api Success The function returned successfully.

Api NoAct i veDevi ce Thereis no device driver installed into the system.

Api I nval i dRegi st er The registerNumber parameter is out of range or not on
a 4-byte boundary.

Api Confi gAccessFai |l ed A PCI Bus Master Abort occurred.

Usage:

RETURN_CODE rc;
U64 range, address;

/* Save a copy of the address */
address = Pl xPci Confi gRegi st er Read( 0xO0,
0x12,
PCl 9080_LOCAL_BASEO,
&rc);
if ( rc !'= ApiSuccess )
{
printf("\a\nPl xPci ConfigRegi sterRead failed.");
Pl xSdkError ( (U32) rc);
exit(2);
}

/* Get the BAR range */
range = OXFFFFFFFF,;
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rc = Pl xPci Confi gRegi sterWite(0x0,
0x12,
PCl 9080 _LOCAL_ BASEO,
&r ange) ;
if ( rc !'= ApiSuccess )
{
printf("\a\nPl xPci ConfigRegisterWite failed.");
Pl xSdkError ( (U32) rc);

exit(2);
}
range = Pl xPci Confi gRegi st er Read( 0x0,
0x12,
PCl 9080_LOCAL_BASEO,
&rc);

if ( rc !'= ApiSuccess )

{
printf("\a\nPl xPci ConfigRegi sterRead failed.");
Pl xSdkError ( (U32) rc);

exit(2);
}
rc = Pl xPci Confi gRegi sterWite(0x0,
0x12,
PCl 9080_LOCAL_BASEO,
&addr ess) ;

if ( rc !'= ApiSuccess )

printf("\a\nPl xPci ConfigRegisterWite failed.");
Pl xSdkError ( (U32) rc);
exit(2);

}
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PIxPciConfigRegisterWrite
Syntax:
RETURN_CODE Pl xPci Confi gRegi sterWite( N U32 bus,
IN U32 slot,
I N U32 registerNumber,
I N PU32 data);
Description:
Writes data to a configuration register on a PCl device.
bus isthe PCI bus number of the device to write;
slot isthe PCI dot number of the device to write;
registerNumber is the configuration register to write to; and,
data is apointer to the buffer that contains the data to write.
Note: This function can access any PCI device present on the PCI bus.
Return Value:
Return Value Description
Api Success The function returned successfully.
Api NoAct i veDevi ce Thereis no device driver installed into the system.
Api I nval i dRegi ster The registerNumber parameter is out of range or not on
a 4-byte boundary.
Api Nul | Par am The data parameter isNULL.
Api Confi gAccessFai |l ed Communication to the device driver failed.
Usage:
RETURN_CCDE r c;
U64 range, address;
/* Save a copy of the address */
address = Pl xPci Confi gRegi st er Read( 0xO0,
0x12,
PCl 9080 _LOCAL_BASEQ,
&rc);
if ( rc !'= Api Success )
printf("\a\nPl xPci ConfigRegi sterRead failed.");
Pl xSdkError ( (U32) rc);
exit(2);
}
/* Get the BAR range */
range = OxFFFFFFFF;
rc = Pl xPci Confi gRegi sterWite(0x0,
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0x12,
PCl 9080 _LOCAL_BASEO,
&r ange) ;
if ( rc !'= ApiSuccess )
{
printf("\a\nPl xPci ConfigRegisterWite failed.");
Pl xSdkError ( (U32) rc);

exit(2);
}
range = Pl xPci Confi gRegi st er Read( 0x0,
0x12,
PCl 9080_LOCAL_BASEO,
&rc);
if ( rc !'= ApiSuccess )
{
printf("\a\nPl xPci ConfigRegi sterRead failed.");
Pl xSdkError ( (U32) rc);
exit(2);
}
rc = Pl xPci Confi gRegi sterWite(0x0,
0x12,
PCl 9080_LOCAL_BASEO,
&addr ess) ;
if ( rc !'= ApiSuccess )
{
printf("\a\nPl xPci ConfigRegisterWite failed.");
Pl xSdkError ( (U32) rc);
exit(2);
}
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PIxPciConfigRegisterReadAll

Syntax:
RETURN_CODE PI xPci Confi gRegi st er ReadAl | ( I N U32 bus,

IN U32 slot,

QUT PU32 buffer);
Description:

Reads al PCI Configuration registers on a PCl device.
bus is the PCI bus number of the device to read;
slot isthe PCI slot number of the device to read; and,
buffer is the storage location for the configuration register values.

Note: buffer MUST be already allocated and must hold enough room for all PCI Configuration
registers. This function can access any PCI device present on the PCI bus.

Return Value:

Return Value Description

Api Success The function returned successfully.

Api NoAct i veDevi ce Thereis no device driver installed into the system.
Api Nul | Par am The buffer parameter isNULL.

Api Confi gAccessFail ed Communication to the device driver failed.

Api I nsuf fici ent Resour ces Thereis no memory available for the PCI AP!.
Usage:

RETURN_CODE rc;
U32 pci RegsBuf f er[ 0x20];

rc = Pl xPci Confi gRegi st er ReadAl | (0x0,
0x12,
pci RegsBuffer);

if ( rc !'= ApiSuccess )

{
printf("\a\nPl xPci Confi gRegi sterReadAll failed.");
Pl xSdkError ( (U32) rc);
exit(l);

}
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PixPciDeviceFind

Syntax:

RETURN_CODE PI xPci Devi ceFi nd( DEVI CE_LOCATI ON device,

IN QUT P
IN OQUT PU32 requestLimit);
Description:

Finds PLX devices on the PCI bus given a combination of bus number, slot number; vendor 1D,
and device ID, or by giving theser i al Nurber . Thisfunction does two things:

The first time this function is called the requestLimit contains the value
FIND_AMOUNT_MATCHED. The function looks for all devices that matches the
search criteria (given in device) and returns the total number of matches in requestLimit.

The next time this function is called requestLimit contains the desired device humber
(numbering starts at zero). When the function returns device will contain the information
for the specified device.

device is apointer to the device information to search for, as well as the buffer pointer (asan
array of DEVICE_LOCATIONS); and,

requestLimit is a pointer to a U32 value.

Note: If the seri al Nunber element within the DEVICE_LOCATION structure is not being
used as a search criteria it should be set to NULL.

Return Value:

Return Value Description
Api Success The function returned successfully.
Api Nul | Par am The device parameter isSNULL.
Api I nval i dDevi cel nfo The information in device is not valid for any devicein
the system.
Api NoAct i veDevi ce Thereis no device driver installed into the system.
Api I nsuffici ent Resources Thereis no memory available for the PCI API.
Usage:
RETURN_CODE r c;
DEVI CE_LOCATI ON devi ce; /* Device Location Information */
U32 reqLimt;

/* Set the imt to zero to find out the menory space required */
regLimt = FI ND_AMOUNT_MATCHED;

if ( (rc = Pl xPciDeviceFind (&evice, &eqLinmt) != ApiSuccess) ||
( regLimt < 1) )
{

printf("\a\nCould not find the Ox%4x: 0x%®4x board in system ",
devi ce. Vendor | D, devi ce. Devi cel d);
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Pl xSdkError ((U32) rc);
exit (2);
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PixPciBusSearch

Syntax:

RETURN_CODE Pl xPci BusSear ch( I N OUT PDEVI CE_LOCATI ON pDevData) ;

Description:

Searches for anon-PL X device on the PCI bus. When the function returns device will contain the
information for the specified device.

pDevData contains the search data for the desired device.

Note: This function should only be used if PIxPciDeviceFind() function could not locate a desired

PCI device.

Return Value:

On success, pDevData contains valid device information.

Return Value

Description

Api Success

The function returned successfully.

Api Nul | Par am

The device parameter iSNULL.

Api I nval i dDevi cel nfo The information in device is not valid for any devicein
the system.

Api NoAct i veDevi ce Thereis no device driver installed into the system.

Api I nsuffici ent Resources Thereisno memory available for the PCI API.

Usage:

RETURN_CODE r c;
DEVI CE_LOCATI ON

devi ce. Vendor 1 d
devi ce. Devi cel d

devi ce. BusNunber

devi ce; /* Device Location Information */

PLX_VENDOR_| D;
PLX_9080RDK_860_DEVI CE_| D;
= OXFFFFFFFF;

devi ce. Sl ot Nunmber = OxFFFFFFFF;
devi ce. Seri al Nunber[0] = "\0";
rc = Pl xPci BusSear ch( &levi ce);
if ( rc !'= ApiSuccess )

{

printf("\a\nPl xPci BusSearch failed.");
Pl xSdkError ((U32) rc);

}

el se

{
printf("\nU32
printf("\nU32
printf("\nU32
printf("\nU32

printf("\nU8 Serial Nunber [16] is

Devi cel d is %098l X" devi ce. Devi cel d) ;
Vendor |l d is %098l X" devi ce. Vendor 1 d) ;
BusNunber is %08l X" devi ce. BusNunber) ;

Sl ot Nurmber is %08l X' devi ce. Sl ot Nunber) ;
devi ce. Seri al Nunber) ;

(=]
D)
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PixPciBaseAddressesGet

Syntax:
RETURN_CODE Pl xPci BaseAddr essesGet ( | N HANDLE drvHandle,

QUT PVI RTUAL_ADDRESSES virtAddr);
Description:
Getsthe user virtual addresses for the PCl base address register values of the PLX device.
drvHandle isthe handle of the PLX device; and,

virtAddr is a pointer to the virtual addressinformation. If thisfunction is used by the |OP the
address returned is the physical PCI address instead of the virtual PCI address.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Comments

The virtual address structure contains all the user virtual addresses for the various PCI base
addresses including the DMA buffer allocated in the device driver. This structure isfilled by
calling the PIxPciBaseAddressesGet() function.

Return Value:

Return Value Description
Api Success The function returned successfully.
Api Nul | Par am The drvHandle or virtAddr parameter isNULL.
Usage:
RETURN_CODE rc; /* Return code */
HANDLE pl xHandl e; /* Device Handle */

VI RTUAL_ADDRESSES vi rt ual Addr esses;

rc = Pl xPci BaseAddr essesGet ( pl xHandl e, &virtual Addr esses);

if ( rc !'= ApiSuccess )

{
printf("\a\nFailed to get virtual address with error code %8| X"

rec);

exit(0);

}

el se

{
printf("\n u32 Va0 is %98l X', virtual Addresses. Va0);
printf("\n U32 Val is %98l X', virtual Addresses. Val);
printf("\n U32 Va2 is 998l X', virtual Addresses. Va2);
printf("\n U32 Va3 is 998l X', virtual Addresses. Va3);
printf("\n U32 Va4 is 998l X', virtual Addresses. Va4);
printf("\n U32 Vab is %98l X', virtual Addresses. Va5);
printf("\n U32 VaRom is %98l X', virtual Addresses. VaRom ;
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PIxPciBarRangeGet

Syntax:

RETURN_CODE PI xPci Bar RangeGet ( | N HANDLE drvHandle,
I N U32 barRegisterNumber,
QUT PU32 data);

Description:
Retrieves the range of any PCI base address register.

drvHandle isthe handle of the PLX device;
barRegisterNumber is the base address register number; and,

data is apointer to abuffer that stores the range.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle or virtAddr parameter isNULL.

Api I nval i dRegi st er The registerNumber parameter is out of range or does
not contain arange.

Usage:
#def i ne GETBARRANGE_MAX 6
RETURN_CCDE rc; /* Return code */
HANDLE pl xHandl e; /* Device Handle */

U32 Bar Ranges[ GETBARRANGE _MAX] ;

for (i = 0; i < GETBARRANGE MAX; i ++ )

{
rc = Pl xPci Bar RangeGet (pl xHandl e, i, & BarRanges[i]);
if ( rc !'= ApiSuccess )
{

Pl xSdkError ((U32) rc );
printf("\a\nFailed to get bar range for %8I x", i);

el se
printf("\nBar range for % is %8l X', i, BarRanges[i]);
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PixPciCommonBufferGet

Syntax:

RETURN_CODE PI xPci CommonBuf fer Get ( | N HANDLE drvHandle,

Description:

QUT PPClI _MEMORY pMemorylnfo);

Provides the memory information on the physical memory buffer that can be shared between the
application, device driver or the PCI device.

drvHandle isthe handle of the PLX device;

pMemorylnfo is a structure containing the information for the physical memory buffer.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

Return Value

Description

Api Success

The function returned successfully.

Api Nul | Par am

The drvHandle or pMemorylInfo parameter isNULL.

Usage:
HANDLE pl xHandl e;

PCI _MEMORY Pci Menory;

r
[
{
Pl xSdKkEr r or ((U32)

= Pl xPci CommonBuf f er Get (pl xHandl e, &Pci Menory);
( rc !'= ApiSuccess )

re);

printf("\a\nPl xPci ConmonBufferCGet tested: FAILED. ");

el se
{
printf("\nComon
Pci Menory.
printf("\nComon
Pci Menory.
printf("\nComon

Buf fer User address is %98l X",

User Addr) ;

Buf fer PCl physical address is %98I X",
Physi cal Addr) ;

Buf fer Size is %98l X', Pci Menory. Si ze);
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Register Access Functions

PIxRegisterRead

Syntax:
U64 Pl xRegi st er Read( | N HANDLE drvHandle,
I N U32 registerOffset,
OUT PRETURN _CODE returnCode) ;
Description:
Reads any register on the currently selected PCI device.
drvHandle is the handle of the PCI device;
registerOffset is the register number offset; and,
returnCode is a pointer to a buffer to store the return code.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

This function returns the value read from the register. The status of the function call is returned
viathe returnCode parameter. The return codes are as follows:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle or pMemorylnfo parameter isNULL.

Api I nval i dRegi ster The registerOffset parameter is out of range or is not on
a 4-byte boundary.

Usage:

RETURN_CODE r c;
HANDLE nyPl xDevi ce;
U64 val ue;

val ue = Pl xRegi st er Read( nyPl xDevi ce, 0x18, &rc);
if (rc !'= Api Success)

printf("\n Error Reading a valid Register");

getch();
}
el se
printf("\n OK Valid register Read succeeded with a val ue of %",
val ue);
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PIxRegisterWrite

Syntax:

RETURN_CODE Pl xRegi sterWite( | N HANDLE drvHandle,
I N U32 registerOffset,
I N U64 data);

Description:
Writes avalue to any register on a PCl device.

drvHandle isthe handle of the PCI device;
registerNumber is the register number; and,
data isaU64 valueto storein the register.
Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle or pMemorylnfo parameter isNULL.

Api I nval i dRegi ster The registerOffset parameter is out of range or is not on
a 4-byte boundary.

Usage:

RETURN_CODE rc;
HANDLE nyPl xDevi ce;

rc = Pl xRegi sterWite(myPl xDevice, 0x18, 0x234980C4);
if (rc !'= Api Success)

printf("\n Error Witing a valid Register");
getch();
}

el se
printf("\n OK Valid register Wite succeeded");
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PIxRegisterReadAll

Syntax:

RETURN_CODE Pl xRegi ster ReadAl | ( | N HANDLE drvHandle,
I N U32 startOffset,
I N U32 registerCount,
QUT PU64 buffer);

Description:
Reads multiple registers on a PCl device.
drvHandle is the handle of the PCI device;
startOffset is the register offset to start reading at;
registerCount is the number of bytesto read starting at startOffset; and,
buffer is the storage location for the register values.

Note: registerCount is the number of bytes to read. Before this function can be used, a PCI device
must be selected using PIxPciDeviceOpen(). This function will not read the PCI configuration

registers (use PIxPciConfigRegisterReadAll())

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle or the buffer parameter isNULL.

Api I nsuf fici ent Resour ces Thereis no memory available for the PCI AP!.

Api I nval i dRegi st er The startOffset and the registerCount parameters
combined exceed the valid range of registersor
startOffset is not on a 4-byte boundary.

Usage:

RETURN_CODE rc;
HANDLE nyPl xDevi ce;
U32 buffer[0x40];

rc = Pl xRegi st er ReadAl | (myPl xDevi ce, 0x0, 0x100, buffer);

if (rc !'= Api Success)

{
printf("\n ERROR Reading All registers failed APl call");
getch();

el se
printf("\n OK Read Al registers worked");
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PIxRegisterMailboxRead

Syntax:
U64 Pl xRegi st er Mai | boxRead( | N HANDLE drvHandle,

I N MAI LBOX_ | D mailboxld,
OQUT PRETURN_CODE returnCode) ;
Description:
Reads any mailbox register on the currently selected PCI device.
drvHandle is the handle of the PCI device;
mailboxld is the mailbox register ID; and,
returnCode is a pointer to a buffer to store the return code.
Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

This function returns the value read from the mailbox register. The status of the function cal is
returned viathe returnCode parameter. The return codes are as follows:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle parameter isNULL.

Api I nval i dRegi st er The mailboxld parameter is not avalid mailbox ID.
Usage:

RETURN_CODE r c;
HANDLE nyPl xDevi ce;
U64 val ue;

val ue = Pl xRegi st er Mai | boxRead( nyPl xDevi ce, Mail Box0, &rc);
if (rc !'= Api Success)

{
printf("\n Error Reading a valid Mil box");
getch();
}
el se
printf("\n OK Valid Milbox Read succeeded with a val ue of %",

val ue);
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PIxRegisterMailboxWrite

Syntax:

RETURN_CODE Pl xRegi st er Mai | boxWite( | N HANDLE drvHandle,
I N MAI LBOX_I D mai Iboxld,
IN U64 data);

Description:
Writes avalue to any mailbox register on a PCI device.

drvHandle is the handle of the PCI device;
mailboxld isthe mailbox register ID; and,

data isaU64 valueto storein the register.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle parameter isSNULL.

Api I nval i dRegi st er The mailboxld parameter is not avalid mailbox ID.
Usage:

RETURN_CODE r c;
HANDLE nyPl xDevi ce;

rc = Pl xRegi st er Mai | boxWite(nyPl xDevi ce, Mil Box0, 0x3DC87A00);
if (rc !'= Api Success)
{
printf("\n Error Witing a valid Mil box");
getch();
}
el se
printf("\n OK Valid Milbox Wite succeeded");
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PIxRegisterDoorbellRead

Syntax:

U64 Pl xRegi st er Door bel | Read( | N HANDLE drvHandle,

Description:

OUT PRETURN_CODE pReturnCode) ;

Clears and reads value to any doorbell register on a PCl device.
drvHandle is the handle of the PCI device;

data isaU64 valueto storein the register.
Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

This function returns the value read from the PCI-to-IOP doorbell register. The status of the
function call is returned viathe returnCode parameter. The return codes are as follows:

Return Value

Description

Api Success

The function returned successfully.

Api Nul | Par am

The drvHandle parameter isNULL.

Usage:

RETURN_CODE r c;
HANDLE nyPl xDevi ce;
U64 val ue;

val ue = Pl xRegi st er Door bel | Read( myPI xDevi ce, &rc);
if (rc !'= Api Success)

printf("\n ERROR Reading Doorbell did not work");
getch();
}

el se
printf("\n OK Doorbell Read succeeded. Value is %", value);
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PIxRegisterDoorbellSet

Syntax:

RETURN_CODE Pl xRegi st er Door bel | Set (1 N HANDLE drvHandle,

Description:

I N PU64 data);

Writes avalue to any doorbell register on a PCI device.
drvHandle is the handle of the PCI device;

data isaU64 valueto storein the register.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

Return Value

Description

Api Success

The function returned successfully.

Api Nul | Par am

The drvHandle parameter isNULL.

Usage:

RETURN_CODE rc;
HANDLE nyPl xDevi ce;

U64 val ue;

rc = Pl xRegi st er Door bel | Set (nyPl xDevi ce, 0x1234567);

if (rc !'= Api Success)

printf("\n ERROR Setting Doorbell did not work");

getch();

el se

i f (Pl xRegisterRead(nyPl xDevice, 0x60, & c) == 0x1234567)
printf("\n OK Doorbell Set succeeded");

el se

{

printf("\n ERROR After setting doorbell and reading the "
"register the return data was wong!");
printf("\n ERROR This is normal since the BSP will clear

"t he door bel |

getch();
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Interrupt Support Functions

PIxIntrAttach

Syntax:
RETURN _CODE Pl xI ntrAttach( | N HANDLE drvHandle,
IN PLX_| NTR intrTypes,
OUT PHANDLE pEventHdl);
Description:

Thisfunction is used by applications when they need to wait for an interrupt to occur. It will send
an event handle to the device driver and wait until the event is set (the PCI API creates the event).
The driver will set the event when the interrupt occurs. After an interrupt happens and signals the
event this function must be called again to create another interrupt event.

drvHandle is the handle of the PCI device;

intrTypes is a structure containing the sources of interrupts associated to the event (contained
within the overlapped structure); and,

pEventHdI is a pointer to an event created by the PCI API.
Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle or the pEventHdl parameter isNULL.

Api Unsupport edFuncti on The PCI API function call is not supported by the
current device.

Api I nsuf fici ent Resources The number of attached events has been exceeded.

Usage:

RETURN_CQODE rc;

HANDLE nyPl xDevi ce;
PLX INTR intfield,;
HANDLE event Handl e;

if ((rc=PlxlntrAttach(myPl xDevice
intfield,
&event Handl e)) != Api Success)

printf ("\n\nErrors in attaching interupt.\n");
printf ("Returned code %@\n",rc);

getch();

exit(l);
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i ntfield.Pci DraChannel 1 =1,
i f((rc=PlxIntrEnabl e(nyPl xDevice, & ntfield)) != Api Success)
{
printf ("\n\nErrors in enabling interupt.\n");
printf ("Returned code %@\n",rc);
getch();
exit(1l);
}

/* Wait for signal at end of transfer. */
val = Wit For Si ngl ebj ect (event Handl e, 5000 /* nsec */ );

if (val == WAI T_TI MEQUT)
printf("\n5 seconds tinmeout exceeded...");
el se

printf("\nReceived the interrupt");
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PixintrEnable

Syntax:

RETURN_CODE PI xI ntr Enabl e( | N HANDLE drvHandle,
I N PPLX | NTR pIxIntr);

Description:
Enables specific interrupts of a PCI device.
drvHandle is the handle of the PCI device; and,
plxIntr isthe interrupt structure that describes which interrupts will be enabled.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle or the pIxIntr parameter isNULL.
Usage:

RETURN_CODE rc;
HANDLE pl xHandl e;
PLX_I NTR pl xI ntr St at us;

pl xI ntr St at us. | nboundPost = 1;
pl xI nt r St at us. Qut boundPost =
pl xI ntr St at us. | opbnaChannel 0
pl xI nt r St at us. Pci DnaChannel O
pl xI ntr St at us. | opDnaChannel 1
pl xI nt r St at us. Pci DnaChannel 1

LI T L L i

e

rc = Pl xlIntrEnabl e(pl xHandl e, &pl xI ntr St atus);

if ( rc !'= Api Success )

{

printf("\a\nPl xIntrEnable failed with error code %8I x.",
rec);

Pl xSdkError ( (U32) rc);

}

el se

printf("\nPlxIlntrEnable tested: OK");
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PixIntrDisable

Syntax:

RETURN_CODE PI xI ntrDi sabl e( I N HANDLE drvHandle,
I N PPLX_I NTR plIxIntr);

Description:
Disables specific interrupts of a PCl device.

drvHandle is the handle of the PCI device; and,
plxIntr isthe interrupt structure that describes which interrupts will be disabled.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle or the pIxIntr parameter isNULL.
Usage:

RETURN_CODE rc;
HANDLE pl xHandl e;
PLX_I NTR pl xI ntr St at us;

pl xI ntr St at us. | nboundPost = 1;
pl xI nt r St at us. Qut boundPost =
pl xI ntr St at us. | opbnaChannel 0
pl xI nt r St at us. Pci DnaChannel O
pl xI ntr St at us. | opDnaChannel 1
pl xI nt r St at us. Pci DnaChannel 1

LI T L L i

e

rc = Pl xIntrDi sabl e(pl xHandl e, pl xlIntrStatus);
if ( rc !'= Api Success )
{
printf("\a\nPlxIntrDi sable failed with error code %8I x.",
rec);
Pl xSdkError ( (U32) rc);
}
el se

printf("\nPl xIntrDisable tested: OK ");
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PixIntrStatusGet

Syntax:

RETURN_CODE PI xI ntr StatusGet (| N HANDLE drvHandle,

QUT PPLX I NTR plIxIntr);

Description:

Returns the interrupts of the PCI device are were last active. The interrupts are cleared once they
areread.

drvHandle is the handle of the PCI device; and,

plxIntr isthe interrupt structure that contains information detailing which interrupts are
active.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle or the pIxIntr parameter isNULL.
Usage:

RETURN_CODE rc;
HANDLE pl xHandl e;
PLX I NTR pl xI ntr St at us;

c
i f

r
i
{

pr
}

el se
{
pr
pr

1l

pr

pr

pr

pr

pr

pr

Pl xI nt r St at usGet ( pl xHandl e, &pl xI ntr St at us) ;
rc !'= Api Success )

ntf("\a\nPl xIntrStatusGet failed with error code %98l x.", rc);

intf("\ninterrupted with following interrupt status.");
i ntf("\nlnboundPost 9%s",

(pI xI ntrStatus. | nboundPost) ?"Yes": "NO');
nt f ("\ nQut boundPost %s",

(pl xI'ntrStatus. Qut boundPost)’> Yes":"NO');
ntf ("\ nQut boundOverfl ow %"

(pl xI'ntrStatus. Qut boundQ/erfI ow) ?"Yes": "NO');
ntf ("\ nl opDmaChannel 0 %s",

(pl xI'ntrStatus. | opDmaChannel 0) ?"Yes": "NO') ;
ntf ("\ nPci DmaChannel O %s",

(pl xI ntrStatus. Pci DraChannel 0) ?" Yes": "NO') ;
ntf ("\ nl opDmaChannel 1 %s",

(pl xI'ntrStatus. | opDmaChannel 1) ?"Yes": "NO') ;
ntf ("\ nPci DmaChannel 1 %s",

(pl xI'ntrStatus. Pci DmaChannel 1) ?" Yes": "NO') ;
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Bus Memory and 1/O Functions

PIxBuslopRead

Syntax:
RETURN_CODE Pl xBusl opRead(

Description:

HANDLE drvHandle,

| OP_SPACE iopSpace,

U64 address,

BOOLEAN remapAddress,
QUT PU64 destination

I N U32 transfersSize,

I N ACCESS TYPE accessType) ;

I'N
I'N
I'N
I'N

Reads arange of values from the local bus of a PCl device.

drvHandle is the handle of the PCI device;

iopSpace defines which Local Address Space register to used;

address is the starting offset from the 10P space PCI remap address or the actual 10P bus

address to start reading from;

remapAddress states how to treat the | OP address given, being either an offset from the IOP
space PCI remap address or as the actual 10P bus address;

destination is a pointer to the storage buffer for the data read;

transferSize defines the number of bytesto read from the 10OP bus; and,

accessType defines the access type size.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().
If remapAddressiis set to TRUE, this API function will remap the IOP space window according

to the address given.

Return Value:

Return Value

Description

Api Success

The function returned successfully.

Api Nul | Par am

The drvHandle or the destination parameter isNULL.

Api I nsuf fi ci ent Resour ces

There isno memory available for the PCI API.

Api I nval i dAccessType

The accessType size is not supported for this device.

Api | nval i dAddr ess

The address parameter is not aligned based on the
accessType provided.

Api I nval i dSi ze

The transferSize parameter isO or is not aligned based
on the accessType provided.
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Usage:

RETURN_CODE rc;

HANDLE dr vHandl e;

U32 |l ength = 0x100;

U32 buf[0x40], local StartOffset = 0x20000;

rc = Pl xBusl opRead(dr vHandl e,

| opSpace0,
| ocal Start O f set
TRUE, /* remap */
( PU64) buf,
I engt h,
Bi t Si ze32);
if (rc !'= Api Success)
{
printf("Error: Unable to read data.\n");
return -1,
}
rc = Pl xBusl opWite(drvHandl e,
| opSpace0,
| ocal Start O f set,
TRUE,
( PU64) buf,
| engt h,
Bit Si ze32);
if (rc !'= Api Success)
{
printf("Error: Unable to wite data.\n");
return -1;
}
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PIxBuslopWrite

Syntax:

RETURN_CODE Pl xBusl opWit e( HANDLE drvHandle,

I N
I N | OP_SPACE iopSpace,
I N U64 address,
I N BOOLEAN remapAddress,
I N PU64 source,
IN U32 transferSize,
I N ACCESS_TYPE accessType) ;
Description:
Writes arange of valuesto the local bus of a PCI device.
drvHandle is the handle of the PCI device;
iopSpace defines which Local Address Space register to used;

address is the starting offset from the 10P space PCI remap address or the actua 10P bus
address to start writing to;

remapAddress states how to treat the |OP address given, being either an offset from the |OP
space PCI remap address or as the actual 10P bus address;

source isapointer to the data buffer;
transferSize defines the number of bytes to write to the IOP bus; and,
accessType defines the access type size.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().
If remapAddressiis set to TRUE this API function will remap the 10P space window according to
the address given.

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle or the source parameter isNULL.

Api I nsuf fici ent Resour ces Thereis no memory available for the PCI API.

Api I nval i dAccessType The accessType sizeis not supported for this device.

Api I nval i dAddr ess The address parameter is not aligned based on the
accessType provided.

Api I nval i dSi ze The transferSize parameter is 0 or is not aligned based
on the accessType provided.

Usage:

RETURN_CODE r c;
HANDLE dr vHandl e;
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U32 |l ength = 0x100;
U32 buf[0x40], local StartOffset = 0x20000;

rc = Pl xBusl opRead(dr vHandl e,
| opSpace0,
| ocal Start Of f set,
TRUE, /* remap */
(PU64) buf,
| engt h,
Bit Si ze32);
if (rc !'= ApiSuccess)

printf("Error: Unable to read data.\n");

return -1,
}
rc = Pl xBusl opWite(drvHandl e,
| opSpace0,
| ocal Start O f set,
TRUE,
(PUB4) buf,
| engt h,
Bit Si ze32);
if (rc !'= Api Success)
{
printf("Error: Unable to wite data.\n");
return -1;
}
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PixloPortRead

Syntax:

RETURN_CODE Pl xI oPort Read( | N HANDLE drvHandle,
I N U32 address,
I N ACCESS_TYPE bits,
OUT PVA D pOutData)

Description:

Reads avalue from an 1/0 port.
drvHandle is the handle of the PCI device;
address isthe 1/O port address to read from;
accessType defines the access type size; and,
pOutData is the data read from the 1/0 port.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle or the pOutData parameter isSNULL.

Api I nval i dAccessType The accessType sizeis not supported for this device.

Api I nval i dAddr ess The address parameter is not aligned based on the
accessType provided.

Api I nval i dSi ze The transferSize parameter is 0 or is not aligned based
on the accessType provided.

Usage:

RETURN_CQCDE rc;
HANDLE dr vHandl e;
U32 val ue;

rc = Pl xl oPort Read(drvHandl e, Ox6F00, BitSize32, &val ue);
if (rc !'= Api Success)

printf("Error: Unable to read data.\n");
return -1;

}

rc = Pl xloPortWite(drvHandl e, Ox6F04, BitSize32, &value);
if (rc !'= Api Success)

printf("Error: Unable to wite data.\n");
return -1;

}
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PixloPortWrite

Syntax:
RETURN_CODE PI xl oPortWite( I N HANDLE drvHandle,
I N U32 address,
I N ACCESS _TYPE bits,
IN PVA D pValue);
Description:
Writesavalueto an I/O port.
drvHandle is the handle of the PCI device;
address isthe 1/O port address to write to;
accessType defines the access type size; and,

pOutData is the data to write to the 1/O port.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle or the pValue parameter isNULL.

Api I nval i dAccessType The accessType sizeis not supported for this device.

Api I nval i dAddr ess The address parameter is not aligned based on the
accessType provided.

Api I nval i dSi ze The transferSize parameter is 0 or is not aligned based
on the accessType provided.

Usage:

RETURN_CQCDE rc;
HANDLE dr vHandl e;
U32 val ue;

rc = Pl xl oPort Read(drvHandl e, Ox6F00, BitSize32, &val ue);
if (rc !'= Api Success)

printf("Error: Unable to read data.\n");
return -1;

}

rc = Pl xloPortWite(drvHandl e, Ox6F04, BitSize32, &value);
if (rc !'= Api Success)

printf("Error: Unable to wite data.\n");
return -1;

}
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DMA Functions

PIxDmaBlockChannelOpen

Syntax:
RETURN_CODE Pl xDmaBl ockChannel Open( | N HANDLE drvHandle,

I N DMA_CHANNEL dmaChannel,
I N PDMA_ CHANNEL_DESC dmaChannelDesc) ;
Description:
Opens and initializesa DMA channel for Block DMA transfers.
drvHandle is the handle of the PCI device;
dmaChannel isthe DMA channel number; and,
dmaChannelDesc is a structure containing the DMA channel descriptors.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().
If the dmaChannel Desc parameter is NULL the function uses the current setting for the channel
(set by the IOP application).

Return Value:

Return Value Description

Api Success The function returned successfully.

Api DmaChannel | nval i d This dmaChannel parameter is not supported by this
PLX IC.

Api Nul | Par am The drvHandle parameter isNULL.

Api DmaChannel Unavai | abl e The DMA channel is not closed.

Api Dmal nval i dChannel Priority | The DaChannel Pri ority member of
dmaChannelDesc is not valid.

Usage:

RETURN_CODE rc;
HANDLE dr vHandl e;
DMA CHANNEL _DESC desc;

/* Setup DMA configuration structure */
desc. Enabl eReadyl nput = 1;

desc. Enabl eBTERM nput = 0;

desc. Enabl el opBurst = 0;

desc. Enabl eWitel nval i dvbde = O;

desc. Enabl eDnaEOCTPi n = O;

desc. DmaSt opTr ansf er Mode = Assert BLAST;
desc. Hol dl opAddr Const = 0;

desc. Hol dl opSour ceAddr Const = O;
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desc. Hol dl opDest Addr Const
desc. DenmandMode = O;

= 0;

desc. Enabl eTr ansf er Count d ear = O;

desc. DmaChannel Priority =
desc. Wit States = 0;

Rotational; /* rotationa

desc. |l opBusWdth = 3; /* 32 bit bus */

desc. Reservedl = O;
desc. Thol dForl opWites =

desc. Thol dForPci Wites =

0;
desc. Thol dFor | opReads = 0;
0;

desc. Thol dFor Pci Reads = O;

desc. Reserved2 = O;

i f ((rc=Pl xDmaBl ockChannel Open(drvHandl e,

I'= Api Success)

printf ("\n\nErrors in opening channel.\n");

Pri mar yPci Channel O,

&desc))

printf ("Returned code %@\n",rc);
printf ("Press any key to exit..... ");

getch();
return;
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PixDmaBlockTransfer

Syntax:

RETURN_CODE Pl xDmaBIl ockTr ansf er ( HANDLE drvHandle,

I'N
I N DMA_CHANNEL dmaChannel,
I N DMVA_COMVAND dmaCommand,
I N PDMA TRANSFER _ELEMENT dmaData,
I N BOOLEAN returnlmmediate);
Description:
Controls the Block DMA transfer for agiven DMA channel.
drvHandle is the handle of the PCI device;
dmaChannel isthe DMA channel number previously opened,;
dmaCommand is the action to perform on this DMA channel;

dmaData isthe data for the DMA transfer being either a DMA descriptor block or a Scatter-
Gather List; and,

returnimmediate determinesif this function returnsimmediately after the DMA command is
completed.

Note: Before calling this function the appropriate DMA channel must be successfully opened
using PIxDmaBlockChannelOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api DmaChannel | nval i d TCI?e dmaChannel parameter is not supported by this PCI
IC.

Api Nul | Par am The drvHandle or dmaData (if dmaCommand is not
DmaSt ar t ) parametersare NULL.

Api DmaChannel TypeErr or The DMA channel was not opened for Block DMA.

Api DmaDone The DMA channel isdone.

Api DmaPaused The DMA channel is paused.

Api Dmal nPr ogr ess The DMA channel isin progress.

Api DmaNot Paused The DMA channel isin progress or done (return code
returned when DmaResune command is requested and
the DMA channel is not paused).

Api DmaManCor r upt ed The DMA manager is corrupted.

Api DmaComandl nval i d The dmaCommand parameter isinvalid.

Usage:
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HANDLE pl xHandl e;
PCI _MEMORY Pci Menory;
DVA_TRANSFER_ELEMENT draDat a;

rc = Pl xPci ConmonBuf f er Get ( pl xHandl e, &Pci Menory);
if ( rc !'= ApiSuccess )
{
Pl xSdkError ((U32) rc );
printf("\a\nPl xPci CommonBufferGet tested: FAILED. ");

}

dmaDat a. Pci 9080Dma. LowPci Addr = Pci Menory. Physi cal Addr;
dmaDat a. Pci 9080Dma. | opAddr = 0x10010000;

drmaDat a. Pci 9080Dma. Tr ansf er Count = 0x1000;

dmaDat a. Pci 9080Dma. | opToPci Dma = O;

drmaDat a. Pci 9080Dma. Ter mi nal Count I ntr = 0;

i f((rc=Pl xDmaBl ockTr ansf er ( pl xHandl e,
Pri mar yPci Channel O,
DmaSt art,
&dmaDat a,
FALSE /* return upon conpletion */))
I'= Api Success)

printf ("\n\nErrors in Block Dma.\n");
printf ("Returned code %@\n",rc);
getch();

return -1;
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PixDmaBlockTransferRestart

Syntax:

RETURN_CODE Pl xDmaBl ockTr ansf er Rest art ( HANDLE drvHandle,

I N
I N DMA CHANNEL dmaChannel,
IN U32 transferSize,
I N BOOLEAN returnlmmediate) ;
Description:
Restarts the Block DMA transfer for a pre-programmed DMA channel.
drvHandle is the handle of the PCI device;
dmaChannel isthe DMA channel number previously opened and programmed,;
transferSize isthe DMA transfer size; and,

returnimmediate determinesif this function waits for the DMA command to complete before
returning.

Note: Before calling this function the appropriate DMA channel must be successfully
programmed using PIxDmaBlockTransfer().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle parameter isSNULL.

Api DmaChannel | nval i d The dmaChannel parameter is not supported by this PCI
IC.

Api DmaChannel TypeErr or The DMA channel was not opened for Block DMA.

Api Dmal nPr ogr ess The DMA channel isin progress.

Usage:

RETURN_CQODE rc;
HANDLE pl xHandl e;
U32 total Size = 0x100;

rc = Pl xDmaBl ockTr ansf er Rest art ( pl xHandl e,
Pri mar yPci Channel O,
total Size,
TRUE) ;

if (rc !'= Api Success)

Pl xPrintf("Restart failed\n");
return -1,
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PixDmaBlockChannelClose

Syntax:

RETURN_CODE Pl xDmaBl ockChannel Cl ose( | N HANDLE drvHandle,
I N DMA_CHANNEL dmaChannel);

Description:
Closesthe Block DMA channdl.
drvHandle is the handle of the PCI device; and,
dmaChannel isthe DMA channel number previously opened.

Note: Before calling this function the appropriate DMA channel must be successfully opened
using PIxDmaBlockChannelOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle parameter isNULL.

Api DraChannel I nval i d The dmaChannel parameter is not supported by this PCI
IC.

Api DmaChannel TypeErr or The DMA channel was not opened for Block DMA.

Api Dmal nPr ogr ess A DMA transfer isin progress.

Api DmaPaused The DMA channel is paused.

Usage:

RETURN_CODE rc;
HANDLE dr vHandl e;

if ((rc= Pl xDmaBl ockChannel Cl ose(drvHandl e, PrimaryPci Channel 0))
I'= Api Success)
{

printf ("\n\nErrors in closing channel.\n");
printf ("Returned code %@\n",rc);

printf ("Press any key to exit..... ");
getch();

return;
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Messaging Unit Functions

PIxMulnboundPortRead

Syntax:

RETURN_CODE Pl xMul nboundPort Read( | N HANDLE drvHandle,
IN PU32 framePointer);

Description:

Reads the Inbound Port and gets a Free Message Frame.
drvHandle is the handle of the PCI device; and
framePointer isthe address of the Message Frame (MFA).

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen()
and the Messaging Unit must be initialized (initialized by the IOP application).

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle or framePointer parameters are NULL.
Usage:

RETURN_CQCDE rc;
HANDLE dr vHandl e;

/* Read inbound port */
rc = Pl xMul nboundPor t Read(drvHandl e, &franePointer);
if (rc !'= Api Success)

Pl xSdkError ( (U32)rc, TRUE)
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PIxMulnboundPortWrite

Syntax:
RETURN_CODE PI xMul nboundPort Wite( | N HANDLE drvHandle,

I N PU32 framePointer);
Description:
Writes to the Inbound Port with a posted message frame.
drvHandle is the handle of the PCI device;
framePointer isthe address of the Message Frame (MFA) to write.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen()
and the Messaging Unit must be initialized (initialized by the IOP application).

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle or framePointer parameters are NULL.
Usage:

RETURN_CODE rc;
HANDLE dr vHandl e;

/* Wite to the inbound port */
rc = Pl xMul nboundPort Wi te(drvHandl e, &f ramePointer);
if (rc !'= Api Success)

Pl xSdkError ( (U32)rc, TRUE)
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PIxMuOutboundPortRead

Syntax:

RETURN_CODE PI xMuCut boundPort Read( | N HANDLE drvHandle,
I N PU32 framePointer);

Description:

Reads the Outbound Port and gets a posted message frame.
drvHandle is the handle of the PCI device; and
framePointer isthe address of the Message Frame (MFA).

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen()
and the Messaging Unit must be initialized (initialized by the IOP application).

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle or framePointer parameters are NULL.
Usage:

RETURN_CODE rc;
HANDLE dr vHandl e;

/* Read out bound port */
rc = Pl xMuQut boundPort Read(dr vHandl e, &f ranmePoi nter);
if (rc !'= Api Success)

Pl xSdkError ( (U32)rc, TRUE);
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PIxMuOutboundPortWrite

Syntax:

RETURN_CODE Pl xMuCQut boundPort Wite( | N HANDLE drvHandle,
I N PU32 framePointer);

Description:
Writes to the Outbound Port with a free message frame.
drvHandle is the handle of the PCI device; and
framePointer isthe address of the Message Frame (MFA) to write.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen()
and the Messaging Unit must be initialized (initialized by the IOP application).

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle or framePointer parameters are NULL.
Usage:

RETURN_CODE rc;
HANDLE dr vHandl e;

/* Wite to the outbound port */
rc = Pl xMuQut boundPort Wite(drvHandl e, &framePointer);
if (rc !'= Api Success)

Pl xSdkError ( (U32)rc, TRUE);
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Power Management Functions

PIxPowerLevelSet

Syntax:

RETURN_CODE Pl xPower Level Set (| N HANDLE drvHandle,
I N PLX_ PONER LEVEL plIxPowerLevel);

Description:
Sets the power level of a PCl device.
drvHandle is the handle of the PCI device; and,

plxPowerLevel isthe new power level.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle parameter isSNULL.

Api I nval i dPower St at e The plxPowerLevel parameter isinvalid for this PCI IC.
Usage:

RETURN_CODE r c;
HANDLE dr vHandl e;

rc = Pl xPower Level Set (drvHandl e, DO);

if (rc !'= Api Success)

{
printf("\n Error Setting a valid Power Level (D0). RC = %",
getch();

}

el se
printf("\n OK Valid Power Level Set");

rec);
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PixPowerLevelGet

Syntax:

PLX_PONER _LEVEL PI xPower Level Get ( | N HANDLE drvHandle,

Description:

OUT PRETURN_CODE returnCode) ;

Getsthe current power level of a PCl device.

drvHandle is the handle of the PCI device; and,

returnCode isthe return code of the function.
Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

This function returns the current power level of the PCI IC. The status of the function call is

returned viathe returnCode parameter. The return codes are as follows:

Return Value

Description

Api Success

The function returned successfully.

Api Nul | Par am

The drvHandle parameter isNULL.

Usage:

RETURN_CODE r c;
HANDLE dr vHandl e;
PLX POWER LEVEL power Level ;

power Level = Pl xPower Level Get (nmyPl xDevi ce, &rc);
if (rc !'= Api Success)

printf("\n Error Getting Power Level. RC = %", rc);

getch();
}
el se
{
i f (powerlLevel == DO)
printf("\n OK Power Level received as D0");
el se
{
printf("\n ERROR Power Level received as %", powerlLevel);
getch();
}
}
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Serial EEPROM Access Functions

PlxSerialEepromRead

Syntax:

RETURN_CODE Pl xSeri al Eepr onRead( | N HANDLE drvHandle,

Description:

I N EEPROM TYPE eepromType,
QUT PU64 buffer,
IN U32 size);

Reads values from the configuration EEPROM.
drvHandle is the handle of the PCI device;

eepromType is the type of EEPROM on the PCI device;

buffer is a pointer a buffer to store the data read; and,

size defines the number of bytes you want to read from the EEPROM.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

Return Value

Description

Api Success

The function returned successfully.

Api Nul | Par am

The drvHandle or buffer parametersare NULL.

Api I nval i dSi ze

The size parameter is 0, istoo large for this eepromType,
or isnot 2 byte aligned.

Api I nsuf fi ci ent Resour ces

There isno memory available for the PCI API.

Api Eepr onNot Pr esent

Thereis no EEPROM connected to the PCI IC.

Api Eepr onTypeNot Support ed

The eepromType parameter is not supported for this PCI
IC.

Usage:

RETURN_CODE r c;
HANDLE dr vHandl e;
Ul6 eepronDat a] 0x16] ;

/* Hol ding data read from EEPROM */

/* Readi ng EEPROM i nto eepronmData buffer */
rc = Pl xSeri al Eepr omRead( pl xHandl e,

if (rc !'= Api Success)
Pl xSdkError ( (U32)rc,
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Eepr onD3CS56,
(U64 *)eepronDat a,
0x16 * sizeof (Ul6)); /* size in bytes */

TRUE) ;
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PIxSerialEepromWrite

Syntax:

RETURN_CODE Pl xSeri al Eeprom¥ite( | N HANDLE drvHandle,

Description:

I N EEPROM TYPE eepromType,
QUT PU64 buffer,
IN U32 size);

Writes values to the configuration EEPROM.
drvHandle is the handle of the PCI device;

eepromType is the type of EEPROM on the PCI device;

buffer is a pointer a buffer that contains the data; and,

size defines the number of bytes you want to write to the EEPROM.

Note: Before this function can be used, a PCI device must be selected using PIxPciDeviceOpen().

Return Value:

Return Value

Description

Api Success

The function returned successfully.

Api Nul | Par am

The drvHandle or buffer parametersare NULL.

Api I nval i dSi ze

The size parameter is O, istoo large for this eepromType,
or isnot 2 byte aligned.

Api I nsuf fi ci ent Resour ces

There isno memory available for the PCI API.

Api Eepr onNot Pr esent

Thereis no EEPROM connected to the PCI IC.

Api Eepr onTTypeNot Support ed

The eepromType parameter is not supported for this PCI
IC.

Usage:

RETURN_CODE r c;
HANDLE dr vHandl e;
Ul6 eepronDat a] 0x16] ;

/* Contains valid data for EEPROM */

/* Readi ng EEPROM i nto eepronData buffer */
rc = Pl xSerial EepronWite(pl xHandl e,

if (rc !'= Api Success)
Pl xSdkError ( (U32)rc,
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(U64 *)eepronDat a,
0x16 * sizeof (Ul6)); /* size in bytes */
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USER Pins Functions

PIxUserRead

Syntax:
PI N_STATE Pl xUser Read( | N HANDLE drvHandle,

I N USER_PI N_NUM userPin,

OUT PRETURN _CODE returnCode);
Description:

Reads the PCI device' sUSERI pins.

drvHandle is the handle of the PCI device.
userPin isthe USERI pin number to be read; and,
returnCode is a pointer to a buffer to store the return code.

Note: Before this function can be used, a PCI device must be selected using
PIxPciDeviceOpen().

Return Value:

This function returns the state of the USER pin, being either Acti ve or | nact i ve. The status
of the function call isreturned viathe returnCode parameter. The return codes are as follows:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle parameter isSNULL.

Api I nval i dUser Pi n This userPin is not present on this PCI IC.
Usage:

RETURN_CODE r c;
HANDLE dr vHandl e;
Pl N_STATE pi nSt at e;

pi nState = Pl xUser Read(drvHandl e, USERO, &rc);

if (rc !'= Api Success)

{
printf("\n ERROR Cannot Read USER In . RC = %", rc);
getch();

}

el se
printf("\n OK USERO pin was read as %", pinState);
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PixUserWrite

Syntax:

RETURN_CODE Pl xUserWite( | N HANDLE drvHandle,
I N USER_PI N_NUM userPin,
I N PI N STATE pinState);

Description:

Writes to the PCI device's USERO pins, setting them either ACTI VE or | NACTI VE.
drvHandle isthe handle of the PCI device;
userPin isthe USERO pin number to be written; and,
pinState isthe new state to set the USERO pin.

Note: Before this function can be used, a PCI device must be selected using
PIxPciDeviceOpen().

Return Value:

Return Value Description

Api Success The function returned successfully.

Api Nul | Par am The drvHandle parameter isSNULL.

Api I nval i dUser Pi n This userPin is not present on this PCI IC.
Usage:

RETURN_CODE rc;
HANDLE dr vHandl e;

rc = Pl xUserWite(drvHandl e, USERO, Active);
if (rc !'= Api Success)

printf("\n ERROR Cannot Wite to USER Qut. RC = %", rc);
getch();

}

el se
printf("\n OK USERO pin was witten");
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Miscellaneous Functions

PIxSdkVersion

Syntax:

RETURN_CODE Pl xSdkVer si on( const S8 **versionString,
const S8 **dateString);

Description:
Returns the version string of the PCI SDK PCI API.

versionString isthe version string for the PCI API; and,
dateString isthe version date string for the PCI API.

Return Value:

Return Value Description
Api Success The function returned successfully.
Api Nul | Par am The versionString or dateString parameter isNULL.
Usage:
PS8 ptrDat e;
PS8 ptr Ver;

rc = Pl xSdkVersion(&ptrVer, &ptrDate);
if (rc !'= Api Success)

{
printf("\n ERROR Getting SDK Version Number. RC = %",
getch();
el se
b |
if (strcnp(ptrVer, "PCl SDK Version 2.0"))
printf("\n ERROR Incorrect Version Number: %", ptrVer);
getch();
}
el se
printf("\n OK Correct Version Nunber: %", ptrVer);
if (strcnp(ptrDate, "June 22, 1998"))
printf("\n ERROR Incorrect date: %", ptrDate);
getch();
el se
printf("\n OK Correct Release Date: %", ptrDate);
}
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B.3 PCI API Specific Data Structures

The following is an example of a data structure or data type definition.

Sample Data Structure

t ypedef struct _SAMPLE

U32 someRegi ster;

U32 someNunber;

U32 sonesi ze;

U32 soneBuf f er [ SOVE_BUFFER_SI ZE] ;
} SAMPLE, *PSAMPLE;
Purpose

The reasons for using this structure.
Members
An explanation of the members contained within the structure. Possible values are given when

applicable.

Comments
Extra comments on how and when this structure is used.
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Device Location Data Type

typedef struct _DEVI CE_LOCATI ON

U32 Devi cel d;
U32 Vendorl d;
U32 BusNunber ;
U32 S| ot Number ;
Us Seri al Nunber [16];
} DEVI CE_LOCATI ON, *PDEVI CE_LOCATI ON;

Purpose

This datatype provides information on PCI devices.

Members

Deviceld
The Device ID for the PCI device.

Vendorld
The Vendor ID for the PCI device.

BusNumber

The Bus Number where the PCI deviceislocated.

SlotNumber

The Slot Number where the PCI deviceislocated.

SerialNumber
A unique identifier for the PCI device.

Comments

This data type contains information on each PCI device and provides the appropriate driver name
(used when connecting to a device, see PIxPciDeviceOpen() function).
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Virtual Addresses Data Type
typedef struct _VI RTUAL_ADDRESSES

U32 Vao;
U32 Vval;
U32 Vvaz;
U32 Va3;
U32 Va4,
U32 Vab;
U32 VaRom
} VI RTUAL_ADDRESSES, *PVI RTUAL_ADDRESSES;

Purpose

This datatype provides alist of User Virtual Addresses (UVA) for aPCI device. The UVAS
correspond to the device' s Base Address Registers (BAR)

Members

Va0
UVA for BARDO.

Val
UVA for BAR 1.

Va2
UVA for BAR 2.

Va3
UVA for BAR 3.

Va4
UVA for BAR 4.

Va5
UVA for BARS.

VaRom
UVA for the Expansion ROM.

Comments
This datatype containsthe UVAsfor al the BARs of a PCl device.
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PCl Memory Data Type

t ypedef struct _PCl _MEMORY

U32 User Addr;

U64 Physi cal Addr;

U32 Size;
} PCl _MEMORY, *PPCl _MEMORY;
Purpose

This data type provides information on a Physical Memory Buffer (PBM) located in the device
driver code.

Members

UserAddr
User Virtual Addressfor the PMB.

PhysicalAddr
Physical Addressfor the PMB.

Size
The size for the PMB.

Comments

This data type contains information on a Physical Memory Buffer.

B-56 O PLX Technology, Inc., 1998 PCI SDK Programmer’s Reference Manual



TTTTTTTTTT

Appendix C. Modifications Made To The
DriveWay Library Files

This section assumes that a general understanding of the Motorola MPC860 microprocessor and
the DriveWay application are known.

C.1 Modified DriveWay Files

The DriveWay application generates all the necessary library files for the MPC860. Some of
these files require modifications to support the PLX PCl RDK-860 board. The following files are
required for the PLX PCl RDK-860 BSP module:

Sccl.c: Madifications made must be done every time thisfile is generated using DriveWay;
Portc.c: Modifications made are optional;

Boot.as: Modifications made must be done every time thisfile is generated using DriveWay;
and,

Pq_hand.c: Modifications made are optional.

Some moadifications that were made to these files are contained within the DWS_USER_CODE
tags so that when the files are regenerated using DriveWay the modifications are saved in the new
files.

The following files listed are not required for the PLX PClI RDK-860 BSP module:
Link.cmd:;
Makefile;
Bsp.c;

If astand-alone ROM image is required, some modifications to these files are needed to make
them work properly.

M odifications made to the fore mentioned files are detailed in the following section.

C.2 Detailed Explanation
This section explains how the files mentioned in section C.1 were modified.

C.21 File: Sccl.c

Thisfile contains functions for initializing SCC1 as a UART device. Thisfile provides functions
for:

Handling interrupts generated by SCC1,
Enabling or disabling SCC channels; and,
Setting up UART Transmit Buffer Descriptor for sending data.

The following sections explain the modifications made to the functions contained within thisfile.

CD1 and CTS1 Assertions
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To ensurethat CD1 and CTS1 are aways asserted, the following lines were compiled out so that
Port C Specia Options Register uses the value defined in Portc.c file.

#if (0)
/* CTS signal setup (Port C pin 11) */
Qui cc->Port C. Pso | = HALF_WORD BI T11

/* CD signal setup (Port C pin 10) */
Qui cc->Port C. Pso | = HALF_WORD BI T10;
#endi f

Function: ScclUartHandler()

Originaly in the SCC1 interrupt service routine (ISR) ScclUartHandler(), when thereisan
interrupt originated from Transmit Buffer Description (BD), it frees the buffer pointed to by the
buffer pointer in the Transmit Buffer Description. If thereis an interrupt from a Receive BD, it
frees the buffer pointed to by the buffer pointer in the Receive BD, triesto allocate another buffer
with size being equal to SCC1_MRBLR and attaches the buffer to the same Receive BD if the
allocation is successful.

This method does not meet the requirements of the PLX PCI RDK-860. The | SR was modified:

Statically allocate atwo-dimensional array for Receive Buffer Descriptors where the buffer
sizefor each element is SCC1_MRBLR (equal to 1).

char BdRxBuf fers[ SCCL_NUM OF RX BUFF] [ SCCL_MRBLR]; /* single char */
Statically allocate atwo-dimensional array for Transmit Buffer Descriptors where the buffer
sizefor each element isPLX_MAX_TX_ BUFFER (equal to 0x100).

/* big buffer */

char BdTxBuf f er s[ SCC1_NUM OF TX_BUFF] [ PLX_MAX_TX_BUFFER] ;

Allocate a queue for handing all the received characters from SCCL. This queueis accessed
by 10860.c in the BSP module. Add the following the constant and the three global variables.

#defi ne PLX_MAX_RECEI VED_BUFFER 0x100 [* MJST be power of 2 */

U32 pl xRecei vedHead, pl xRecei vedTai l
char pl xRecei vedBuf f er [ PLX_MAX RECElI VED BUFFER] ;

When there is an interrupt from Transmit BD (BdRxBuf f er s) , set the length of the transmit
buffer to zero for these BD’ s that have been transmitted over the SCC1 channel (if the
generation of atransmit interrupt is chosen).

When there is an interrupt from Receive BD (BdTxBuf f er s), queue all the charactersin the
Receive buffer into the queue buffer (pl xRecei vedBuffer).

Note: Data may be lost if the receive queue is not emptied fast enough.

Function: ScclUartlInit()
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The ScclUartInit() function initializes SCC1 asa UART and initializes all the Receive BDs
buffer pointers to point to their corresponding BdRxBuffers. The buffer lengths of the
BdRxBuffersareinitialized to SCC1_MRBLR:

for (i =0; i < SCCL_NUM OF RX_BUFF; i ++)

BdPtr->Status = RX BD E| BD | | NO BD CM
BdPtr->Buffer = BdRxBuffers[i];
BdPtr->Length = SCCl1_MRBLR;

BdPt r ++;

}
For the Transmit BDs, all the buffer pointers are initialized to point to their corresponding

BdTxBuffers, and the buffer lengths were initialized to O:
for (i = 0; i < SCC1_NUM OF TX BUFF; i ++)

BdPtr->Status = BD | | NOBD CM| NO TX BD CR| NO TX BD P;
BdPtr->Buf fer = BdTxBuffers[i];
BdPtr->Length = O;

BdPt r ++;

}
Both pIxReceivedHead and pIxReceivedTail global variables areinitialized to 0 in the

ScclUartlnit() function.

Function: SccTxBuffer()

Transmit Buffer Descriptors are arranged as a queue. SccBdManagenent [ Sccl] . Nt d
aways pointsto the Buffer Descriptor tail. Modifications to the SccTxBuffer() function are as
follows (because the dynamic deall ocation of the Transmit BDs buffer is not allowed):

1. Determine whether Sccl d (SCC Port ID) isthe proper port ID that was configured for the
SCC.

2. Determine whether the buffer provided by the user needsto be broken into multiple
transmission Sessions or Not;

3. Get the Transmit BD tail pointer through SccBdManagement[Sccl].Ntd;

BD P Ntd = SccBdManagerent [ Sccld].Ntd;

4. Wait until this BD isready for anew transfer;

while(Ntd->Status & TX BD R);

5. OncethisBD isready for another transfer, disable the core interrupts, copy data from the user
buffer into the Transmit Buffer, set up the BD parameters, update the Transmit BD tail
pointer, and restore the interrupts state.

Msr = _PpcDi sabl e(); /* disable interrupts */
for (i =0; i < iSessionSize; i++)
Nt d->Buffer[i] = Buffer[i]; /* copy data */
Buf fer += i Sessi onSi ze; /* update the pointer */
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Nt d- >Length = i Sessi onSi ze; /* sets BD paraneters */
Nt d- >Status &= BD W
Nt d->Status |= (Status | TX BD R);

if (NMd->Status & BD W /* Update Ntd pointer */
Ntd = (BD_P) (DPRBASE + Quicc->SccParam [ Sccld]. Thase);

el se
Nt d++;

SccBdManagerent [Sccld].Ntd = Ntd;

PpcMsr Restore( Msr ); /* Restore the core interrupts state */

6. Repeat steps 1 through 5 while there is still more data to be transmitted over SCCL.
7. Return the size of the buffer;

Note: The above modifications are not made within the DWS_USER_CODE tags, the
modifications MUST be made every time the files are regenerated DriveWay.

C.22 File: Portc.c

Thisfile contains a function initializing Port C pins. Unfortunately, the function provided by
DriveWay seems to be have bugs.

Original Port C pin setup

The following code segment describes the current configuration for the Port C pin setup.

#define PORTC PINS (PCA_INPUT_PIN | \
PC5_INPUT_PIN | \
PC6_INPUT_PIN | \
PC7_SDACK2_PI N | \
PC8_INPUT_PIN | \
PCO_INPUT_PIN | \
PCIO_CD1_PIN | \
PC11_CTS1 PIN | \
PC12_OUTPUT_PI N |
PC13_OUTPUT_PIN |
PC14_DREQL_PIN | \
PC15_RTS1_PI N)

#def i ne PORTC_SPECI AL_OPTION  (PCl4_DREQL_PIN |
PC14_DREQL PIN | \
PC10_CD1_PI N)

Quicc->PortC. Pdir = (U16) ((PORTC_PINS >> 16) & HALF_WORD MASK) ;
Qui cc->Port C. Ppar = (U16) (PORTC PINS & HALF_WORD MASK) ;

Qui cc->Port C. Pso = PORTC _SPECI AL_OPTI ON;

Qui cc->Port C. Pi nt 0;

DriveWay correctly defines PORTC_PINS at least judged from the description of pin names.
However, their bit settings are INCORRECT. The new values are:

Quicc->Port C. Pdir = (Ul6) 0x010C, ( 0000 0001 0000 1100 )
Qui cc->Port C. Ppar = (U16) 0x0133; ( 0000 0001 0011 0011 )
Qui cc->Port C. Pso = (U16) 0x0022; ( 0000 0000 0010 0010 )
Qui cc->PortC. Pint = 0;
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If you consult the MPC860 manual page 16-465, you will notice that:

PC15 = RTS1

PCl14 = RTS2 /* no matter what Pso is */
PCl11 = - [/ * unknown */

PC10 = TGATE1l

PC7 = SDACK2

Modified Port C pin setup

The PCSO register is changed to 0x0 so that PC10 and PC11 act as general-purpose interrupt 1/0
pins and are not connected to the corresponding SCC signal input pins (see MPC860 manual page
16-149). The following code segment describes the modified configuration for the Port C pin
Ssetup.

Port C. Pdir = 0x010C, ( 0000 0001 0000 1100 )
Port C. Ppar = 0x0121, ( 0000 0001 0010 0001 )
PortC. Pso = 0x0000; ( 0000 0000 0000 0000 )
PC15 = RTS1

PCl14 = DREQL /* when PCSO = 1 */

PC13 = Qutput Pin

PC12 = Qutput Pin

PC11 = Qutput Pin

PC10 = Qutput Pin

PC7 = SDACK2

The following code segment was added within the DWS USER_CODE tags.

Quicc->Port C. Pdir = (U16) 0x010C,
Qui cc->Port C. Ppar = (U16) 0x0121;
Qui cc->Port C. Pso = (U16) 0xO00;
Qui cc->PortC. Pint = 0;

Note: Although the modifications to the Port C pin setup is contained within the
DWS_USER_CODE tags, the original pin setup is not. It is recommended that after each
regeneration of the Portc.c file, the section of code where the Port C pins are setup (the section
generated by DriveWay and not within the DWS_USER_CODE tags) be compiled out.

C.2.3 File: Boot.as

This assembly file contains the basic configuration setup for the MPC860 chip such values for the
Machine State Register (M SR), the Internal Memory Mapped Register (IMMR), the System
Protection Control Register (SY PCR), the memory controllers and others. Once the MPC860 has
been configured with the basic values the initialization continues by calling init_main() function
which setups the heap and stack for the application and finally calls the application’s main()
function.

Note: Some of the modifications made to this file were not always within the DWS_USER_CODE
tags, therefore the modifications must be reinserted every time the files are generated by the
DriveWay application.

System Protection Control Register (SYPCR)
Originaly, the assembly reads as follows:
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; Set up SYPCR register

lis r4, Oxffff
ori r4,r4, Oxff88
stw rd, SYPCR(r 3)

The lines above were modified accordingly:
; Set up SYPCR register

lis r4, oxffff
ori r4,r4, oxffoo0
stw r4, SYPCR(r 3)

The modifications made are as follows. No Bus Monitor and No Software Watchdog Freeze. No
Bus Monitor was chosen because Direct Master to PCI access could take along time for the TA
(Transfer Acknowledge) to be generated by PCI IC. Since there is no Software Watchdog enabled
the Software Watchdog Freeze is not enabled.

For more detailed information, please consult MPC860 User’s Manual p. 12-20.

Synchronous External Master Enable in SIUMCR

The following lines were inserted within the DW_USER_CODE tags and will be re-entered
automatically when the files are regenerated using the DriveWay application.

Change to SIUMCR register, which is the first register on the MPC860 Internal Memory Map. R3
isholding IMMR address. (Read MPC860 Manual pg. 12-15 to 12-18 for more information.)

LR Enabl e External Master Access and RETRY pin

xor ri6, r16, r16

[ wz ri6, 0(r3)

andi . ri6, rl1l6, OxF3FF ;mask out

ori ri6, r16, 0x0900 ;10, KR/ Retry pin, enable externa
mast er access

stw ri6, 0(r3)

Relocate FLASH Code Segments

Zero out SRAM from 0x0 to 0x40000 and copy FLASH ( OxFFF03000 to OxFFF40000 ) to
SRAM ( 0x03000 to 0x40000 ). The code can run either in FLASH memory or in SRAM. By
moving the code to SRAM, the processing speed of the code isimproved.

I Rel ocate codes and data from FLASH to SRAM -------
Al the codes and data will be put at 0x3000 (SRAM)

Xxor ri6, r16, rl1é6
Xor ri5, r15, r15 ;starting O
xor ri4, rl4, rl4
lis r14, 0x0004 ;end 0x40000
ZERO LOOP
stw ri6, O(r15)
addi ris,ri5, 4
cnp ris5,r14 ; finished yet ?
bl t ZERO LOOP
copy FLASH to SRAM
lis r16, OxFFFO ; OXFFF03000
ori ri6, r16, 0x3000
lis ris, O
ori r15, r15, 0x3000
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xor ri4, rl14, rl4
lis r14, 0x0004 ;end 0x40000
COPY_LOOP
| wz ri2, 0(r16)
stw ri2, 0(r15)
addi rle, rie6, 4
addi r15,r15, 4
cnp ris5,r14 ; finished yet ?
bl t COPY_LOOP

Dynamically Modify DRAM Size

The following lines try to dynamically change the DRAM size from 0x10000000 (256 MB) to a

smaller size such as 16 MB or 4 MB depending on the memory chip size currently in use. This

function requires that the DRAM |Cs be functional and present on the board. The system hangsiif

thereisno DRAM present. An example of what this function doesis provided in ‘C’ code
follows:

r30 = 0;
r31 = 0x10000000; /* DRAM starting address */
ré =* (IMVR + OR1); /* read MPC860 manual 15-72 */
while (r30 < 0x10000000 ) /* 256 MB MAX */
{
* (unsigned long * ) r31 = 0; /* zero out */
r30 += 0x100000; /* 1 MB */

* ( unsigned long * ) (r31+r30) 0x50486130;
ro9 = * (unsigned long *) r31

* ( unsigned long * ) (r31+r30) 0x0; /* zero out */

if ( r9 = 0x50486130 ) /* menmory w ap-around */
br eak;
}
r30 = ~(r30 - 1); /* size to range */

r30 &= OxFFFF8000; /* 0-16 bits (Mdtorola) are Address Mask */

ré | = r30; /* it only beconmes smaller or remains the sane */

* (unsigned long * ) (IMVR + ORl) = r6; /* read MPC860 nmanual 15-72 */

The assembly code trandation for the ‘C’' code segment above:
------------ Dynam cal |y change DRAM size setup -------------

xor ro, ro0, roO ;zero out

addi r30,r0,0 ;r30 = 0;

addi s r31, r0, 0x1000 ; r31 = 0x10000000

[ wz re, ORL(r3) ; DRAM Opti on Regi ster
BOOT_L3:

addi s r8, r0, 0x1000 ; r8 = 0x10000000

cnpl 0,0,r30,r8 ;is r30 >= 0x10000000

bc 4, 0, BOOT_L2 ; ge

addi rg,ro,0 ;r8 =0

stw r8,0(r31) ;* (r31) =0, zero out

addi s r 30, r 30, 0x10 ; r30 += 0x100000

addi s r10,r0, 0x5048 ; PH r10 = 0x50486130

ori r10, r10, 0x6130 ; randonl y- sel ect ed

St wx ri10,r31,r30 ; * (r31 +r30) =r10

[ wz ro9, 0(r31) ;r9 = * (r3l)

St wx ro, r31, r30 ;zero out again

addi s r8,r0, 0x5048 ;r8 = 0x50486130

ori r8,r8, 0x6130
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cnpl 0,0,r9,r8
bc 4,2,B0O0OT_L3 ; not the sanme
BOOT_L2:
addi r8,r30,-1 ;r8 =r30 - 1
nor r30,r8,r8 ;r8 = -~r8
riw nm r30,r30,0,0, 16 ; r8 &= OxFFFF8000
or ré, r6, r30 ; new ORl, only becone snaller
stw re, ORL(r3) ; change it
stw ro, 0(r31) ; zero out

The System Reset Handling Routine In SRAM

The following puts a System Reset handling routine at location 0x100 in SRAM. The routine,
which is 16 bytes long, branches to location OxFFF00100, which is the hardware reset entry point.

------- Insert a systemreset exception handl er at SRAM 0x100
------- VWhat it does is just to branch to OxFFF00100

lis ri6, Boot SystemnmReset @

ori ri6, r16, Boot SystenReset @
lis r 15, 0x0000 # | oad dest address
ori ri5,r15, 0x0100

[ wz ri4, O0O(r16)

stw ri4, 0O(r15)

| wz ri4, 4(r16)

stw ri4, 4(r15)

[ wz ri4, 8(r16)

stw ri4, 8(r15)

[ wz ri4, 12(r16)

stw ri4, 12(r15)

UPMA RAM Words for DRAM And The S_BOOT Section

Although DriveWay does generate many sectionsin thisfile, it placesthe UPMA RAM array
data and other memory bank controller datain the .eini section. If the S_BOOT section aloneis
moved to a new memory location the file generated by DriveWay will not work properly. To
overcome this, the UPMA RAM array data and other memory bank controller data haveto bein
thesame S BOOT section. The following lines are inserted just before
Bank_Initialize_Val ues tag:

; Comment s . The follow ng values have to stay in S BOOT to make
; everything work. pH, 4/2/98 12: 11PM

.section S BOOT, 2,C

System Reset Data
The following data was inserted within the DWS_USER_CODE tags.
Boot Syst enReset :
.1 ong Ox3C60FFFO, 0x38630100, 0x7C6803A6, 0x4E800020
The above four 32-bit datais the same as the following four assembly lines:

lis r3, OxFFFO
addi r3, r3, 0x0100 :r3 = 0xFFF00100
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ntir r3 ;move r3 to Linker Register (LR
bl r ;return to address pointed by LR

Cc.24 File: Pg_hand.c

Thisfile contains some | SRs for handling interrupts generated by external sources or by
Communication Process Modules.

Note: All the additions described within this section were inserted within the DWS_USER_CODE
tags and therefore do not need to be re-entered when the files are regenerated.

Handling interrupts from PCI9080.

PCI IC uses two MPC860 interrupt lines, IRQ1 and IRQ7. IRQ1 is linked to MPC9080 LINTo#
line while IRQ7 receives input from LSERR# line. Both lines are connected as an External
Interrupt or as an Exception. The External Interrupt Handler at offset location 0x0500 is called
once thereis any external exception, determines which IRQ lineis active and callsthe
corresponding ISR.

When IRQ1 is the source of interruption, the External Interrupt Handler calls Irg1Handler()
which calls the Pci9080LintPointer() function pointer, if the function pointer isnot NULL. When
IRQ7 isactive, Irg7Handler() is called and it subsequently calls Pci9080LserrPointer() function
pointer, if the function pointer isnot NULL.

The Pci9080LintPointer() and Pci9080LserrPointer() function pointers are global to the file.
Each one takes no parameters and returns nothing. They are declared as follows:

/* for LINTo# */

void ( * Pci9080Li ntPointer)(void) = ( void (*) (void)) NULL
/* for LSERR# */

void ( * Pci9080LserrPointer) (void) = (void (*) (void) ) NULL

C.25 File: Link.cmd

Thisfileisthelinker directives file which tells the DIAB linker how to link all the sections
together. Part of the original linker directive file reads as follows:

/* Group sections in this nenory region */
GROUP

S BOOT (TEXT) : {}

/* Group all code fromall objects and libraries */

.text (TEXT):
{
*(.text) *(.rodata) *(.rdata) *(.init) *(.fini) *(.eini)
= (.+15) & ~15;
}
} > FLASH

/* Group all small CONST data */
GROUP :

.sdata2 (TEXT) : {}
} > FLASH
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This section of code tells the linker where to place al the sections into the FLASH region. The
file has been modified so that only the S BOOT section staysin FLASH. The S BOOT section
contains the code that will rel ocate the other sectionsto SRAM (copy from FLASH to SRAM).
The rest of the application will run normally with the exception that it is now running in SRAM.
The modifications are as follows:

S_BOOT:

*('S_BOOT)
} > FLASH

/* Group sections in this nenory region */

GROUP :
/* Group all code fromall objects and libraries */
.text (TEXT):
*(.text) *(.rodata) *(.rdata) *(.init) *(.fini) *(.eini)
= (.+15) & ~15;
}
} > SRAM

/* Group all small CONST data */
GROUP :

.sdata2 (TEXT) : {}
} > SRAM

Note: When DriveWay regenerates the MPC860 library files the modifications described above
will be replaced with the original code. This does not affect the compilation or linking of the
application binary file. These modifications are used to improve the performance of any ROM
type application running out of the FLASH.

C.2.6 File: Makefile

This makefile is used to build a COFF file called project.out using Microsoft nmake utility’s
rules.

To create a ROM image (binary) file, the make file compiles and links the application source
code filesinto one COFF file, called project.out. The project.out fileis converted into a Motorola
S-Record file, rom860.001, by the ddump.exe program (from Diab Data, Inc.). The rom860.001
fileis converted into another Motorola S-Record file, rom860.002, which is an absolute romable
image file (a HEX image file that uses absolute addressing), using the mkimage.exe program
(from Integrated Systems, Inc.). Finally, the rom860.002 HEX image fileis converted into a
binary file, rom860.bin, with hex2bin.exe program (from TechTools). The hex2bin.exe programs
converts Intel, Motorola and Tektronix’s HEX filesto binary files.

The following lines were added to create the binary imagefile.

# The foll owi ng constants are used by nki mage program
DTARGET=PPC860

DFP=S
ROM START = OxFFF00000
ROM END = OXFFF1FFFF

ROM = ddunp. exe

C-10 O PLX Technology, Inc., 1998 PCI SDK Programmer’s Reference Manual



MKROM  proj ect. out
@(ROM -Rv -0 ronmB60. 001 project. out
@rki mage -r ROM START ROM END 0 nmake file ronB60. 001 ronB860. 002
@ex2bin ronmB60. 002 ronB60.bin /A:0 /S: 128
# @rase *.007?
Note: All the additions described within this section were inserted within the DWS_USER_CODE
tags and therefore do not need to be re-entered when the files are regenerated.

C.2.7 File: Bsp.c

Thisfile contains the main() function (the main ‘C' application function). The main() function
calls the MPC860Init() function to initialize the MPC860 IC peripherals, calls PpcEnablelnts() to
enable the PowerPC Core Interrupts and then loops forever.

Note: This file is replaced with the PCI SDK MainRom.c file.

C.3 Notes On The MPC860 Library Files Used With The PCI
SDK

This section contains some explanations on how the MPCB860 library files were generated for the
PCI SDK.

Interrupts:

For some unknown reason, choosing to make an interrupt RECOVERABLE (from DriveWay's
System Configuration Setup’s Interrupts property page) the generated code for handling the
interrupt actually make the interrupt UNRECOVERABLE. For this reason the “Recoverable
ESR” or “Recover” check boxes on the Interrupts property pageis left empty.

Configuring The Memory Banks:

Memory Bank 1 was implemented as User-Programmable Machine A and represents the PL X
PCI RDK-860's DRAM memory. The DRAM pattern used is contained in DriveWay's
installation directory and is not supplied with the MPC860 library files. To get the DRAM
patterns copy the ump.txt file provided by the PCI SDK into the DriveWay directory.

Copy: <PCI SDK Install Path>\lop\Bsp\860\DriveWay\ump.txt
To: <DriveWay Install Path>\kb\860\

Note: Ensure to save a copy of the ump.txt file in the DriveWay directory before copying the PCI
SDK ump.txt file to this directory.
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The Next dimensian in i'"aying

This software design kit has been developed and tested by Vitana Corporation.
For more information regarding SDK and RDK designs, please contact:

Vitana Corporation

Tel: 613-749-4445
Email: rdk@vitana.com
Web: WwWWw.vitana.com

For technical support questions, please contact PLX Customer Support.



