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Preface
Copyright ©2007, General Standards Corporation
Additional copies of this manual or other literature may be obtained from:

General Standards Corporation
8302A Whitesburg Dr.

Huntsville, Alabama 35802

Phone: (256) 880-8787

FAX: (256) 880-8788

URL: http://www.generalstandards.com
E-mail: sales@generalstandards.com

General Standards Corporation makes no warranty of any kind with regard to this material, including, but not
limited to, the implied warranties of merchantability and fitness for a particular purpose. Although extensive editing
and reviews are performed before release to ECO control, General Standards Corporation assumes no
responsibility for any errors that may exist in this document. No commitment is made to update or keep current the
information contained in this document.

General Standards Corporation does not assume any liability arising out of the application or use of any product
or circuit described herein, nor is any license conveyed under any patent rights or any rights of others.

General Standards Corporation assumes no responsibility for any consequences resulting from omissions or
errors in this manual or from the use of information contained herein.

General Standards Corporation reserves the right to make any changes, without notice, to this product to improve
reliability, performance, function, or design.

ALL RIGHTS RESERVED.

The Purchaser of this software may use or modify in source form the subject software, but not to re-market or
distribute it to outside agencies or separate internal company divisions. The software, however, may be embedded in
the Purchaser’s distributed software. In the event the Purchaser’s customers require the software source code, then
they would have to purchase their own copy of the software.

General Standards Corporation makes no warranty of any kind with regard to this software, including, but not
limited to, the implied warranties of merchantability and fitness for a particular purpose and makes this software
available solely on an “as-is” basis. General Standards Corporation reserves the right to make changes in this
software without reservation and without notification to its users.

The information in this document is subject to change without notice. This document may be copied or reproduced
provided it is in support of products from General Standards Corporation. For any other use, no part of this
document may be copied or reproduced in any form or by any means without prior written consent of General
Standards Corporation.

GSC is a trademark of General Standards Corporation.

PLX and PLX Technology are trademarks of PLX Technology, Inc.

3
General Standards Corporation, Phone: (256) 880-8787


http://www.generalstandards.com/
mailto:sales@generalstandards.com

HPDI32, Linux Device Driver, User Manual

Table of Contents

IO oo U 1 o] o USSR 6
O O o T T ST 6
B N« 0317 1TSS URTPRRTP 6
1.3, DIEEINILIONS ..evvieiiiieieitieitiete ettt e et et e bt eateebesttesteesaeeaeesseesseessessaesseesseesseassassaesseesseessesssesssesssesseenseessenssenssensennsens 6
1.4, SOTEWATE OVEIVIEW ...veeviieiiieiiieeieetietteteeetesetesttesteesseesseeseesseesseesseesseasseessaassessaessaessesssesssesssessaesseenseessenssenssensensses 6
1.5, HATAWAIE OVEIVIEW ...euvieeiieeieeiiestietieteetesitesttesseesseeseeseesstessaenseesseenseesseassesssesseesseenseansesseesseesseanseensenssesssensennsees 6
1.6. Reference MatErial.........cccuieiieeieiieiieieee ettt ettt ettt e et et e et e et e ensessaessaesseesseenseenseenseensenssenseenean 7

N 151 L F= LA o o PSSR 8
2.1. CPU and KerNEl SUPPOTT ....c.vieuvieiietieiieecteeie ettt ettt ettt e et e teebeesbeessessaesteesseesseesseessesseesseesseesseessesssesssesens 8
2.2. THe /PrOC FIlE SYSTEIM ....eicviitieiieiieiecteite st ettt e et eteesteete et e esbeesbesssesseesseessesssesseesseessesssesseesseenseesseessesssessensses 8
B T 2 1 1 55 £ RSP TUP PSPPSR 9
B N4 721 1 15 1o 4 LTSRS 9
B T 2=, 10T ) 72 Y TSRS 9
2.6. OVETAll MAKE SCIIPL....cvieiieiieiiesiieiieieetesteste st et et e estesseesseesseessesssessaesseenseensesnsesseenseenseansesssesssenseeseensesnsennns 10
R N (T B 5 L) USSR 10

8 R = 1 1 L USROS 10
B 14 11| o TSRS 10
2.77.3. VITHICATION ... vei et ettt ettt ettt e iee et e et e et eeabeesebeessbeessbaeasseesssaesssaessaeasseenssaensseensseensseesssaensseenssesnsseenns 12
2.7 4. VISION .cuteeeiiieeieeeteeeteeeteeetee e teeesveeastaeeaseesssaeasseesssaaassaeassaeasseeassaeasseesssaeasseesssaensseensseassesnsseenssesnsseenssennes 12
2. 7.5, SHULAOWIL....coviiiieiiie ettt ettt s e st et e et e e aaeeaeeete e b e esbeesbeessesseesseesbeesseesseessesseesseenseessesssessaenseas 12
2.8. Document Source Code EXAMPLES.......c.cciiiiiiiieiiiieiieiiet ettt sttt e eseestaeteesseessessaessaesseesseensesnns 12
28T BUIIA ottt h b h etttk b e bbbt e a et et bbbt et e st et enten 13
R 3 U T OO OUTUPSRRPRTOPRRRPPIN 13
2.9, SAMPIE APPIICALIONS .....eeuvieeieeiieiieie et eteste st e st et et e e stesteesteesteessessaesseeseenseensesseesseenseenseansesssensaensaeseensesnsennns 13
2.9 1 NPAIB2TESE .ttt ettt ettt ettt b e bbbt ettt b e sh e bt b e h et e b sheeb et est et eneen 13
N (o PR URRURS 14
2.9.3. TIANSIMIL.....eeiiieetieetie et et e et e bt eeteesbeeebeessbeessseesssaessseessaaasseesssaessseesseassseessseensseensseensseassseensseesseensseanes 16

I B L g 1T g [ 01 =] o = ot SRR UPTRRPRPRTRON 18

T LY 107 (0L USSR RUPR 18
3.1.1. Interrupt Identification Bits: GSC SPECITIC .....vevuiriiriiriieiieieeieete ettt sttt eeae e snees 18
3.1.2. Interrupt Identification Bits: NON-GSC SPECIfIC .....ccvrriirriieiiieiieie ettt 19
Bl 3 TOCTL ettt ettt bt bbbt e et et b bt e bt e bt e bt e bt et et e st et e b ebeeae et et eten 19
3.1.4. I/O PIO ThreShold OPtions........ccueeruieieeieeiieriieie ettt ettt et steseeesaeeaeete e e eneesseenteenteeneeeneesseesneas 19
3.1.5. /O DAtA SIZES......eeeuiieeieeeiieeieeeieeste ettt e st e sttt e s tae e tte e tbeestaeesseesseeessaeesseeassaeesseeessaaasseeenseeasseesnsaeasreeansaennres 19
3.1.6. T/O TranSTEr MOAES ......cecuvieiiieeiiieciieeeiie ettt ettt e stteeett e esteeetteetaeesteeessaeesseesssaeesseesssaeasseesssaessseesssaesssessssennsses 20
3.1.7. T/O Transfer BUSTET SIZE.....c.coiiiiiiiiciicieceeete ettt ettt sttt et e v e e aa e e ae et e esb e e b e enseessessaesneas 20
318, I/ TIMEOULS. .. .veeuviteietieteete et eeteetee st esteesteeteesseesseessesse e beesbeessaasseessessaesseesseesseenseeseesseesseesseenseessesssesseeseas 20
3.1.9. mmap() REGISLET DECOMINE . .....c.eiiiieitiittetiei ettt sttt et ettt sttt e st e st eas e e e eesseebeabeeseeneeneaneeeens 21
3110, REZISTETS ..eeuvieuvieeiieeiietieeieesieeteeteetesttestee st esteesseesseeseesseesseesseassaassesssessaessaesseassesssesssassenseenseensenssesssenssensens 21

I D 1 - T ) o1 SO O U SUUSOURUURR 24
3.2.1. hpdi32 debug data T ....cccviiieiieiieiieie ettt te e ae e be et e enb e be e b e enbeesbeesaenraenneas 25
3.2.2. hpdi32 drIVET INTO feiiiiiiieiiieiieieeie ettt ettt ettt et e et e s eae s tee s st e st e st e nbeente st e seenteenseenteenaeeraenneas 25

4

General Standards Corporation, Phone: (256) 880-8787



HPDI32, Linux Device Driver, User Manual

3.2.3. NPAI32 INEEITUDPE T iviieiieiieiieieeieiiestesee e et eteetteettesteesseesbeesseessesssesseesseesseesseensesssaseesseesseesseessenssesseesses 25
3.2.4. hPAi32 10 CONTIG touuiiiiiiieiieiieieeie sttt ettt ettt et et e et e e b e esbeesaesseesseesseesseenseesseeseesseensaensenssesssessaessens 26
3.2.5. hpdi32 MMAP IMCIML ueiiuiieiiieiieiieiiesiesieeste et eteetesetesteeteesteesseessessaesseesseeseenseensesssesseenseenseensennsesssessesnses 27
T O 1 o e I 302 vV T2 o J TSRS 27
TN B 11 o e 30 (=X USSR 28
TG TR 0010y o) RSP R 28
TR I B 011 () USSR 28
0 107 1o T 1 [ P TSRO PSPPSRI 29
TR T 20D 4514 0 - Yo TP USSP 30
33,4, TNUNIMAP() +eevveeenrreeteeeieeeiteeeteeeteeeteeeseessaeeseesssaeasseesnseeasseessseeassessssseessssanseesssesasseenssesssseesssessnsessssesssesnnses 31
TN e T o) o133 1 TS USSR 32
T T O (< 1o [ T SO USUURUU SRR 33
33070 WITEE() ettt ettt ettt b ettt et ettt b e e bbbt e a e s et bbbt bt h e e s e e b e bt ekt e bt bt eh e ea e et et et e b she bt eneententen 34
3.4 TOCTL SEIVICES ..euviuteiirieetteiteitetete st sttt ettt et et st b e bt e et et et st bt s bt e bt e bt e st emt et e b e ebees s et et e bt sbeebeebeeanententen 35
3.4.1. HPDI32 IOCTL DEBUG DATA GET..ccciiiiiiiiieiiieiteeeeeteteee sttt sttt 35
3.4.2. HPDI32 TIOCTL DRIVER INFO GET ..ccciooiiiiiiitiiiniineneeitetet ettt ettt 36
3.4.3. HPDI32 TOCTL _INT NOTIFY ..ocutiiiiesieeiieieetieiteietesteteste ettt eseeesesaessessesseeseeseessensassessessessesseeseansansensens 37
3.4.4. HPDI32 TOCTL _INT _STATUS ...eooieoe et etteteiete sttt sttt et essesaestesseeseeseeseessensensessessesseeneeseansansensans 38
3.4.5. HPDI32 TOCTL IO CONFIG ....ccoiiieiieeiieiieiietieieie ettt sttt estestesaesaestesseeteeseeseessensansensessessesseessansansesens 39
3.4.6. HPDI32 TIOCTL MMAP INFO.... .ottt ettt ae ettt et aesae et e beeseebeeneeneeeens 40
3.4.7. HPDI32 TIOCTL NO_COMMAND ......oittitiiieieee ittt ettt sttt sttt e et e saesbesaeebeeseeseeneensenseeens 40
3.4.8. HPDI32 TIOCTL REG MOD ......oiiiiiiiiieiieieee ettt ettt sttt ettt ee et sbeebeebeeneeneeneenneeens 41
3.4.9. HPDI32 TIOCTL REG READ .....ooiiiiiiiititeeeee sttt ettt sttt e 42
3.4.10. HPDI32 TOCTL REG WRITE......ccoiiiiiiiiiiieee ettt st 43
@ o 1= -1 o] o SR 44
4.1. Read and WIILe OPETAtiONS ........cecueieiiuiertieie et eeieetie st et eteettesteesteeate e et eaeesaee st eneeenseeseesseenseeneeeseesseenseenseeneeenes 44
4.2, Data TTANSITIISSION .....eiutientieiiieiieittert ettt ettt st e erte et et e e et e esb e e bt es b e satesaeesbee bt emteeaeeeaeeebeenteesteebeeabeenbeebeeneeeneesaee 44
4.3. Repetitious Data Sequence TranSMISSION .......c.eeicveerueeriieerieerieenreestreesreesteeesseessseeesseessseesssessssessssesssseesssesssses 45
4.4, DAt RECEPIION. .. .eeiuiiiiiieiieeiiteete et ettt ettt estteestte e tee e taeeteeestaeesseeestaeenseesaseeanseessseeanseeasseessseesssasansessnseesnseennses 45
4.5. Data TransSTer OPtIONS......c.eccviecieriereesieetestestesteesteeseestesteesseeseessesssesseesseesseessesssesssesseessesssesssesssesseesseesseessesnns 45
A5 T PO et b b h e h et b e bbbt bt e st et e bbbt e bt en e et et e b e sheeb et e st et entan 45
4.5.2. Standard DIMA . ........coiieee ettt b e bbbt ettt b e sh ettt eeten 45
4.5.3. Demand Mode DIMA ........cocoooiiiiieeees ettt ettt bttt ettt a e e eb et eeaes 47
4.6. INLETTUPE NOTITICALION ..euvetieiieiieieteet sttt ettt ettt b e bt bbbt et et e st e st et s bt sbeebe st esneneenten 47
4.7. MemOTy MapPed RESOUITES ......eeueiiiiiieitieieeie et etie sttt et te st et e e e eesatesaee et eneeeneeesee bt enseeneeeseesseeseenseeneeenes 49
DOCUMENT HISTOTY ...ttt et e b e s e be et e et e st e e nbe e e e nne e 51
5

General Standards Corporation, Phone: (256) 880-8787



HPDI32, Linux Device Driver, User Manual

1. Introduction

This user manual applies to driver version 1.19, release 0.

1.1. Purpose

The purpose of this document is to describe the interface to the HPDI32 Linux device driver. This software provides

the interface between "Application Software" and the HPDI32 board. The interface to this board is at the device
level.

1.2. Acronyms

The following is a list of commonly occurring acronyms used throughout this document.

Acronyms | Description

DMA Direct Memory Access

DMDMA | Demand Mode DMA

GSC General Standards Corporation
PCI Peripheral Component Interconnect
PMC PCI Mezzanine Card

1.3. Definitions

The following is a list of commonly occurring terms used throughout this document.

Term Definition

Driver Driver means the kernel mode device driver, which runs in the kernel space with kernel mode
privileges.

Application | Application means the user mode process, which runs in the user space with user mode privileges.

1.4. Software Overview

The HPDI32 driver software executes under control of the Linux operating system and runs in Kernel Mode as a
Kernel Mode device driver. The HPDI32 device driver is implemented as a standard dynamically loadable Linux
device driver written in the C programming language. With the driver, user applications are able to open and close a
device and, while open, perform read, write and I/O control operations.

1.5. Hardware Overview

The HPDI32 is a high-performance 32-bit parallel digital I/O interface board. The host side connection is PCI based
and is either 32-bit or 64-bit according to the model ordered. The external I/O interface varies per model ordered.
The board is capable of transmitting or receiving data at up to 200 Mbytes per second over an external I/O interface,
depending on the model ordered. Onboard transmit and receive FIFOs of up to 128k data values each, buffer transfer
data between the PCI bus and the cable interface. This allows the HPDI32 to maintain maximum bursts on the cable
interface (at least up to the depth of the FIFOs) independent of the PCI bus interface. The onboard FIFOs can also be
used to buffer data between the cable interface and the PCI bus to maintain a sustained data throughput for real-time
applications.

The HPDI32 offers a half-duplex external I/O interface. The board can either transmit or receive data, but it cannot
do both simultaneously. In addition to the 32 synchronous data I/O lines, the external interface includes a set of
configurable flow control signals. Some of these can also be configured as discrete I/0. The board accommodates a
wide range of applications. This range extends from sending or receive relatively small blocks of data on demand, to
sending or receiving large continuous streams of data for an extended period. Once a data link is established, the
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data is transferred to/from host memory by simply writing to or reading from the onboard FIFOs. The board has an
advanced PCI interface engine, which provides for increased data throughput via DMA.

NOTE: Boards with a 32-bit PCI interface can be used interchangeably in 64-bit PCI slots, and
vise-versa. However, the performance improvements associated with the 64-bit PCI interface can
be achieved only when a 64-bit board is used in a 64-bit slot.

1.6. Reference Material

The following reference material may be of particular benefit in using the HPDI32 and this driver. The
specifications provide the information necessary for an in depth understanding of the specialized features
implemented on this board.

e  The applicable HPDI32 User Manual from General Standards Corporation.

e The PCI9080 PCI Bus Master Interface Chip data handbook from PLX Technology, Inc. *

e The PCI9656 PCI Bus Master Interface Chip data handbook from PLX Technology, Inc. *
* PLX data books are available from PLX at the following location.

PLX Technology Inc.

870 Maude Avenue

Sunnyvale, California 94085 USA

Phone: 1-800-759-3735
WEB: http://www.plxtech.com
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2. Installation

2.1. CPU and Kernel Support

The driver is designed to operate with Linux kernel versions 2.6, 2.4 and 2.2 running on a PC system with one or
more Intel x86 processors. This release of the driver was tested under the below listed kernels.

. x86
Kernel | Distribution 3bit | 64-bit
2.6.21 | Red Hat Fedora Core 7 Yes Yes
2.6.18 | SUSE 10.2 Yes Yes
2.6.18 | Red Hat Fedora Core 6 Yes Yes
2.6.16 | SUSE 10.1 Yes Yes
2.6.15 | Red Hat Fedora Core 5 Yes Yes
2.6.11 | Red Hat Fedora Core 4 Yes Yes
2.6.9 | Red Hat Enterprise Linux Workstation Release 4 | Yes Yes
2.6.9 | Red Hat Fedora Core 3 Yes Yes
2.4.21 | Red Hat Enterprise Linux Workstation Release 3 | Yes
2.4.20 | Red Hat Linux 9 Yes
2.4.18 | Red Hat Linux 8.0 Yes
2.4.18 | Red Hat Linux 7.3 Yes
2.4.7 | Red Hat Linux 7.2 Yes
| 2.2.14 | Red Hat Linux 6.2 | Yes | |

NOTE: The driver may have to be rebuilt before being used due to kernel version differences
between the GSC build host and the customer’s target host.

NOTE: The driver has not been tested with a non-versioned kernel.
NOTE: The driver has not been tested on an SMP host.
2.2. The /proc File System
While the driver is installed, the text file /proc/hpdi 32 can be read to obtain information about the driver. Each

file entry includes an entry name followed immediately by a colon, a space character, and the entry value. Below is
an example of what appears in the file, followed by descriptions of each entry.

version: 1.19
built: Jul 30 2007, 09:42:52

boards: 1
types: 64
models: *
Entry Description

version | This gives the driver version number in the form X . XX.

built This gives the driver build date and time as a string. It is given in the C form of printf("%s,
%s", _ DATE_ , _ TIME_ ).

boards | This identifies the total number of boards the driver detected.

types This gives a comma separated list of the types of boards installed. The list will contain “boards”
number of entries. The order corresponds to the device node indexes and minor numbers as given in
the /dev directory. A type of “64” identifies a board with a 64-bit PCI interface. A type of “32”
identifies a board with a 32-bit PCI interface.
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models | This gives a comma separated list of the model of boards installed. The list will contain “boards”
number of entries. The order corresponds to the device node indexes and minor numbers as given in
the /dev directory. A type of “*” identifies a generic HPDI32. Other values identify other HPDI32
model variations. For example, “DIPHASE2” identified an HPDI32A-DIPHASE? board.
2.3. File List

This release consists of the below listed files. The archives are described in detail in following subsections.

File

Description

hpdi32.tar.gz This archive contains the driver and all related sources.

hpdi32_linux_driver_user_manual .pdf | This is a PDF version of this user manual.

2.4. Installation

Install the driver and its related files following the below listed steps. This includes the device driver, the
documentation source code, and the sample applications.

1.

Change the current directory to Zusr/src/linux/drivers. (The path name may vary among
distributions and kernel versions.)

Copy the archive file hpd132.tar.gz into the current directory.
Issue the following command to decompress and extract the files from the provided archive. This
creates the directory hpd 32 in the current directory, and then copies all of the archive’s files into this

new directory.

tar —xzvf hpdi32.tar.gz

2.5. Removal

Follow the below steps to remove the driver and its related files. This includes the device driver, the documentation
source code, and the sample application.

1.

2.

Shutdown the driver as described in following paragraphs.

Change to the directory where the driver archive was installed. This should be
/usr/src/linux/drivers. (The path name may vary among distributions and kernel versions.)

Issue the below command to remove the driver archive and all of the installed driver files.

rm —rf hpdi32_tar.gz hpdi32

Issue the below command to remove all of the installed device nodes.

rm —rf /dev/hpdi32*

If the automated startup procedure was adopted (described in following paragraphs), then edit the

system startup script rc. local and remove the line that invokes the hpdi32_start script. The
file rc. local should be located in the /etc/rc.d directory.
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2.6. Overall Make Script

A make script is included in the root installation directory. Executing this script will perform a make for all build
targets included in the release. The script is named hpdi32_make.

2.7. The Driver

This driver and its related files are contained in the archive file hpdi32.tar.gz. The archive’s device driver
files are listed below. The paragraphs that follow give installation, build and startup instructions.

File Description
*.C The driver source files.
*_h The driver header files.
hpdi32._h A driver header file. This header should be included by HPDI32 applications.
hpdi32.ko * The driver executable.
hpdi32_start Shell script to install the driver executable and device nodes.
makefile The driver make file.
makefile._dep An automatically generated make dependency file.

* The file name extension for the pre-built driver executable is . ko, which is the convention for the 2.6 kernel. The
2.6 build of the driver executable is included in the release as the final release is built using the 2.6 kernel. The
convention for the 2.2 and 2.4 kernels is an extension of .0. The driver build procedure produces the
appropriately named file.

2.7.1. Build

NOTE: Building the driver requires installation of the kernel sources.

Follow the below steps to build the driver.

1. Change to the directory where the driver and its sources were installed. This should be
/usr/src/linux/drivers/hpdi32/driver.

2. Remove all existing build targets by issuing the below command.
make —F makefile clean
3. Build the driver by issuing the below command.
make —F makefile all
NOTE: Due to the differences between the many Linux distributions some build errors may

occur. These errors may include system header location differences and should be easily
correctable.

2.7.2. Startup

NOTE: The driver may have to be rebuilt before being used due to kernel version differences
between the GSC build host and the customer target host.

NOTE: If using the most recent drivers, there are no longer any conflicts between the use of
HPDI32 and DIO24 boards and their respective drivers.
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The startup script used in this procedure is designed to insure that the driver module in the install directory is the
module that is loaded. This is accomplished by making sure that an already loaded module is first unloaded before
attempting to load the module from the disk drive. In addition, the script also deletes and recreates the device nodes.
This is done to insure that the device nodes in use have the same major number as assigned dynamically to the driver
by the kernel, and so that the number of device nodes correspond to the number of boards identified by the driver.

2.7.2.1. Manual Driver Startup Procedures

Start the driver manually by following the below listed steps.

1.

2.

Login as root user, as some of the steps require root privileges.

Change to the directory where the driver was installed. This should be
/usr/src/linux/drivers/hpdi32/driver.

Install the driver module and create the device nodes by executing the below command. If any errors
are encountered then an appropriate error message will be displayed.

-/hpdi32_start

NOTE: The script’s default specifies that the driver be installed in the same directory as the script.
The script will fail if this is not so.

NOTE: The above step must be repeated each time the host is rebooted.

NOTE: The HPDI32 device node major number is assigned dynamically by the kernel. The minor
numbers and the device node suffix numbers are index numbers beginning with zero, and increase
by one for each additional board installed.

4.

Verify that the device module has been loaded by issuing the below command and examining the
output. The module name hpd 132 should be included in the output.

Ismod

Verify that the device nodes have been created by issuing the below command and examining the
output. The output should include one node for each installed board.

Is -1 /dev/hpdi32*

2.7.2.2. Automatic Driver Startup Procedures

Start the driver automatically with each system reboot by following the below listed steps.

1.

Locate and edit the system startup script rc. local, which should be in the Zetc/rc.d directory.
Modify the file by adding the below line so that it is executed with every reboot.

/usr/src/linux/drivers/hpdi32/driver/hpdi32_start

NOTE: The script’s default specifies that the driver be installed in the same directory as the script.
The startup script will fail if this is not so.

2.

3.

Load the driver and create the required device nodes by rebooting the system.

Verify that the driver is loaded and that the device nodes have been created. Do this by following the
verification steps given in the manual startup procedures.

11
General Standards Corporation, Phone: (256) 880-8787



HPDI32, Linux Device Driver, User Manual

2.7.3. Verification

CAUTION: Damage may occur to the HPDI32 or any attached equipment if either the cable or

the attached equipment are not compatible with the HPDI32 being exercised in its default

configuration. Damage may result because the sample application uses the board’s default

configuration, which drives various external output signals. No damage will result if no cable at all

is attached.

Follow the below steps to verify that the driver has been properly installed and started.

1. Install the sample application as described in subsequent paragraphs.

2. Change to the directory where the sample application hpdi32Test. 0 was installed.

3. Start the sample application by issuing the below command. The argument identifies which board to
access and is required only if multiple boards are installed. The argument is the zero based index of the
board to access.

-/hpdi32Test.o <board>

2.7.4. Version
The driver version number can be obtained in a variety of ways. It is reported by the driver both when the driver is
loaded and when it is unloaded (depending on kernel configuration options, this may be visible only in
/var/log/messages). It is recorded in the text file /proc/hpdi32. It can also be read by an application via
the HPDI132_I0CTL_DRIVER_INFO_GET IOCTL service.
2.7.5. Shutdown
Shutdown the driver following the below listed steps.

1. Login as root user, as some of the steps require root privileges.

2. If the driver is currently loaded then issue the below command to unload the driver.

rmmod hpdi32

3. Verify that the driver module has been unloaded by issuing the below command. The module name
hpd 132 should not be in the list.

Ismod

2.8. Document Source Code Examples

The archive file hpd 132 . tar.gz contains all of the source code examples included in this document. In addition,
they are included as a statically linkable library usable with HPDI32 console applications. The library and sources
are delivered undocumented and unsupported. The purpose of these files is to verify that the documentation samples
compile and to provide a library of working sample code to assist in a user’s learning curve and application
development effort. The archive content is not described here, though its use is described in the following
paragraphs. These files are installed into the directory Zusr/src/linux/drivers/hpdi32/docsrc.

File Description
*.C These are the C source files.
HPDI132DocSrcLib.a | This is a pre-built, linkable version of the library.
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HPD132DocSrcLib._h | This is the library header file.

makeTfile This is the library make file.

makeile._dep This is an automatically generated make dependency file.
2.8.1. Build

Follow the below steps to compile the example files.
1. Change to the directory where the source code example files were installed.
2. Remove all existing build targets by issuing the below command.
make —F makefile clean
3. Compile the sample files by issuing the below command.
make —F makefile all

NOTE: The build procedure will fail if the driver sources are not installed in the directory
documented in the driver installation procedures.

2.8.2. Use

The library is used both at application compile time and at application link time. Compile time use has two
requirements. First, include the header file HPDI32DocSrcLib.h in each module referencing a library
component. Second, expand the include file search path to search the directory where the library header is located.
This should be Zusr/src/linux/drivers/hpdi32/docsrc. Link time use also has two requires. First,
include the static library HPD132DocSrcLib.a in the list of files to be linked into the application. Second,
expand the library file search path to search the directory where the library is located. This should also be
/usr/src/linux/drivers/hpdi32/docsrc.

2.9. Sample Applications
2.9.1. hpdi32Test

CAUTION: When using the sample application the HPDI32 and any externally attached
equipment may be damaged if the HPDI32’s external interface has a cable attached. Damage may
result because the sample application drives various external output signals. No damage will result
if no cable at all is attached.

This sample application provides a command line driven Linux application that tests the functionality of the driver
and a user specified HPDI32 board. It can be used as the starting point for application development on top of the
HPDI32 Linux device driver. The application performs an automated test of the driver features. The application
includes the below listed files.

File Description

*.C These are the application’s source files.

hpdi32Test This is the pre-built sample application.

main.h This is the application’s header file.

makeapp -sh This is the script that initiates a build of the sample application.
makefile This is a make file.

makefiel .dep | This is a make dependency file.

. ./utils/*.c | These are utility sources used by the application.

../utils/*.h | These are the headers for the utility sources used by the application.
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2.9.1.1. Build
Follow the below steps to build/rebuild the sample application.

1. Change to the directory where the sample application was installed. This should be
/usr/src/linux/drivers/hpdi32/test.

2. Remove all existing build targets by issuing the below command.
make —F makefile clean

3. Build the driver by issuing the below command.
make —F makefile all

2.9.1.2. Execute

CAUTION: Damage may occur to the HPDI32 or any attached equipment if either the cable or

the attached equipment are not compatible with the HPDI32. Damage may result because the

sample application drives various external output signals. No damage will result if no cable at all

is attached.

Follow the below steps to execute the sample application.

1. Change to the directory where the sample application was installed.

2. Start the sample application by issuing the command given below. The application uses the command
line arguments given to direct its course of action. Once started the application will automatically
execute a series of tests to verify the operation of the driver and the board. The application will repeat
the test cycle as called for by the arguments and the accumulated test results. A single test cycle should

take less than one minute to complete. The command line arguments are described in the table below.

./hpdi32Test <-c> <-C> <-m#> <-n#> <board>

Argument | Description

-C This will cause the operation to repeat until an error is encountered.

-C This will cause the operation to repeat even after an error is encountered.

—m# This will cause the operation to repeat for at most “#”” minutes, where “#” is a decimal
number.

-n# This will cause the operation to repeat at most “#” times, where “#” is a decimal
number.

board This is the index of the board to access and is required only if multiple boards are
installed.

2.9.2.1irq

CAUTION: When using the sample application the HPDI32 and any externally attached
equipment may be damaged if the HPDI32’s external interface has a cable attached. Damage may
result because the sample application drives various external output signals. No damage will result
if no cable at all is attached.

This sample application performs automated interrupt testing of a user specified HPDI32 board. It can be used as the
starting point for application development on top of the HPDI32 Linux device driver. The application includes the
below listed files.
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File Description

main.c This is the main source file.

main.h This is the application’s header file.

makefile This is a make file.

makefiel .dep | This is a make dependency file.

irq This is the pre-built sample application.

irg*.c These are the interrupt based source files.

rx.c This is an additional source file.

. ./utils/*_c | These are utility sources used by the application.

../utils/*_h | These are the headers for the utility sources used by the application.

2.9.2.1. Build
Follow the below steps to build/rebuild the sample application.

1. Change to the directory where the sample application was installed. This should be
/usr/src/linux/drivers/hpdi32/irq

2. Remove all existing build targets by issuing the below command.
make —F makefile clean
3. Build the driver by issuing the below command.
make —F makefile all
2.9.2.2. Execute
CAUTION: Damage may occur to the HPDI32 or any attached equipment if either the cable or
the attached equipment are not compatible with the HPDI32. Damage may result because the
sample application drives various external output signals. No damage will result if no cable at all
is attached.
Follow the below steps to execute the sample application.
1. Change to the directory where the sample application was installed.
2. Start the sample application by issuing the command given below. The application uses the command
line arguments given to direct its course of action. A single iteration should take just a few seconds.

The command line arguments are described in the table below.

/irg <-c> <-C> <-fc#> <-gpio#> <-irg> <-m#> <-n#> <board>

Argument | Description

-C This will cause the operation to repeat until an error is encountered.
-C This will cause the operation to repeat even after an error is encountered.
-fc# This specifies a hexadecimal mask of the Flow Control interrupts to test. The default is

to test all Flow Control interrupts.
-gpio# This specifies a hexadecimal mask of the GPIO interrupts to test. The default is to test
all GPIO interrupts.

-irg# This specifies a hexadecimal mask of the interrupts to test. The default is to test all
interrupts.
—m## This will cause the operation to repeat for at most “#” minutes, where “#” is a decimal
number.
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-n# This will cause the operation to repeat at most “#” times, where “#” is a decimal
number.

board This is the index of the board to access and is required only if multiple boards are
installed.

2.9.3. Transmit

CAUTION: When using the sample application the HPDI32 and any externally attached
equipment may be damaged if the HPDI32’s external interface has a cable attached. Damage may
result because the sample application drives various external output signals. No damage will result
if no cable at all is attached.

This sample application performs an automated data transmission test of a user specified HPDI32 board. It can be
used as the starting point for application development on top of the HPDI32 Linux device driver. The application
performs data transmission per the parameters specified by macros in _config_board() routine of the source
tX.c. The application includes the below listed files.

File Description

main.c This is the main source file.

main.h This is the application’s header file.

makefile This is a make file.

makefiel .dep | This is a make dependency file.

™~ This is the pre-built sample application.

t~x.c This is the source for the data transmission portion of the application.

. ./utils/*.c | These are utility sources used by the application.

../utils/*.h | These are the headers for the utility sources used by the application.
2.9.3.1. Build

Follow the below steps to build/rebuild the sample application.

1.

Change

to the directory where the sample application was installed. This should be

/usr/src/linux/drivers/hpdi32/tx.

Remove

all existing build targets by issuing the below command.

make —F makefile clean

Build the driver by issuing the below command.

make —F makefile all

2.9.3.2. Execute

CAUTION: Damage may occur to the HPDI32 or any attached equipment if either the cable or
the attached equipment are not compatible with the HPDI32. Damage may result because the
sample application drives various external output signals. No damage will result if no cable at all
is attached.

Follow the below steps to execute the sample application.

1.

Change to the directory where the sample application was installed.
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Start the sample application by issuing the command given below. The application uses the command
line arguments given to direct its course of action. Once started the application will automatically
configure and board and transmit data as coded in €X.c. The application will repeat the transmission
as called for by the arguments and the accumulated test results. A single iteration should take about
four seconds with the default configuration settings. The command line arguments are described in the

table below.

JtX <-c> <-C> <-m#> <-n#> <board>

Argument | Description

-C This will cause the operation to repeat until an error is encountered.

-C This will cause the operation to repeat even after an error is encountered.

—m## This will cause the operation to repeat for at most “#” minutes, where “#” is a decimal
number.

-n# This will cause the operation to repeat at most “#” times, where “#” is a decimal
number.

board This is the index of the board to access and is required only if multiple boards are

installed.
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3. Driver Interface

The HPDI32 driver conforms to the device driver standards required by the Linux Operating System and contains
the standard driver entry points. The device driver provides a standard driver interface to the GSC HPDI32 board for
Linux applications. The interface includes various macros, data types and functions, all of which are described in the
following paragraphs. The HPDI32 specific portion of the driver interface is defined in the header file hpdi32_h,
portions of which are described in this section. The header defines numerous items in addition to those described
here.

NOTE: Contact General Standards Corporation if additional driver functionality is required.
3.1. Macros

The driver interface includes the following macros, which are defined in hpdi32._h. The header also contains
various other utility type macros, which are provided without documentation.

3.1.1. Interrupt Identification Bits: GSC Specific

This set of macros defines the possible GSC specific interrupt identification bits used by the interrupt notification
feature and by the interrupt control, status and configuration registers. These bits refer to interrupt sources
implemented in the HPDI32 firmware and which are directly accessible to applications. Individual bits may be bit-
wise or’d together in any desired combination. The macros are named for individual interrupt sources and their
default configurations. When the Interrupt Configuration registers are present (IELR and IHLR) the condition
associated with the interrupt source may be changed. When used with the HPD132_10CTL_INT_NOTIFY and

HPDI32_I0CTL_INT_STATUS IOCTL services, these bits are wused in the gsc fields of the
hpdi32_interrupt_t structure.
Macros Description

HPDI32_INT_GSC_FRAME_VALID_E
HPDI32_INT_GSC_FRAME_VALID_S

This refers to the end of the Frame Valid assertion pulse.
This refers to the start of the Frame Valid assertion pulse.

HPDI32_INT_GSC_LV_GP100

This refers to the Line Valid/GPIOO signal.

HPDI32_INT_GSC_RE_GP105

This refers to the Receive Enable/GPIOS signal.

HPDI32_INT_GSC_RR_GP102

This refers to the Receive Ready/GPIO2 signal.

HPDI32_INT_GSC_RX_FIFO_AE

This refers to the Rx FIFO Almost Empty status.

HPDI32_INT_GSC_RX_FIFO_AF

This refers to the Rx FIFO Almost Full status.

HPDI32_INT_GSC_RX_FIFO_EMPTY

This refers to the Rx FIFO Empty status.

HPDI32_INT_GSC_RX_FIFO_FULL

This refers to the Rx FIFO Full status.

HPDI32_INT_GSC_SV_GPI01

This refers to the Status Valid/GPIO1 signal.

HPDI32_INT_GSC_TE_GP104

This refers to the Transmit Enable/GPIO4 signal.

HPDI32_INT_GSC_TR_GP103

This refers to the Transmit Ready/GPIO3 signal.

HPDI32_INT_GSC_TX_FIFO_AE

This refers to the Tx FIFO Almost Empty status.

HPDI32_INT_GSC_TX_FIFO_AF

This refers to the Tx FIFO Almost Full status.

HPDI32_INT_GSC_TX_FIFO_EMPTY

This refers to the Tx FIFO Empty status.

HPDI32_INT_GSC_TX_FIFO_FULL

This refers to the Tx FIFO Full status.

This set of utility macros defines masks associated with groups of interrupt sources.

Macros

Description

HPDI32_INT_GSC_RX_FIFO_MASK

This applies to the set of Rx FIFO interrupts.

HPDI32_INT_GSC_TX_FIFO_MASK

This applies to the set of Tx FIFO interrupts.

18

General Standards Corporation, Phone: (256) 880-8787




HPDI32, Linux Device Driver, User Manual

3.1.2. Interrupt Identification Bits: Non-GSC Specific

This set of macros defines the possible non-GSC specific interrupt identification bits used by the interrupt
notification feature. These bits refer to interrupt sources not associated with the HPDI32 firmware and which are not
directly accessible to applications. Individual bits may be bit-wise or’d together in any desired combination. With
the HPD132_1OCTL_INT_NOTIFY and HPDI32_IOCTL_INT_STATUS IOCTL services, these bits are used in
the two fields named other in the hpdi32_interrupt_t structure.

Macros Description

HPDI32_INT_ANY_OTHER | This refers to any interrupt not specifically named in this list.
HPDI32_INT_DMA_O_DONE | This refers to the DMA channel 0 done interrupt.
HPDI32_INT_DMA_1_DONE | This refers to the DMA channel 1 done interrupt.

HPDI32_INT_PCI This essentially refers to all interrupts since all HPDI32 interrupts are
implemented by being channeled through to the board’s PCI interrupt line.

NOTE: Each DMA based read/write request may result in multiple DMA Done interrupts. This
occurs because the driver breaks read/write requests into individual transfers based on the size of
the corresponding transfer buffer.

3.1.3. IOCTL
The IOCTL macros are documented following the function call descriptions.
3.1.4.1/0 PIO Threshold Options

This set of macros defines the predefined I/O PIO Threshold options used by the HPD132_10CTL_10_CONFIG
IOCTL service. The values apply to the pio_threshold fields of the hpdi32_io_config_t structure.

Values other than the ones listed are permissible. For efficiency purposes the driver will automatically revert to PIO
for suitably small I/O request. The PIO Threshold specifies the level at which does this. If a DMA or DMDMA
request is made for PIO Threshold or fewer samples, then the request is performed using PIO.

Macros Description
HPDI132_ 10 P10 _THRESHOLD DEFAULT This is the default value.
HPDI32_ 10 P10 _THRESHOLD MIN This is the minimum threshold value, which is zero. This

effectively disables the feature of reverting to PIO transfers.
HPDI32_10_PI0_THRESHOLD_NO_CHANGE | This is used to specify that the current mode not be changed.

3.1.5. 1/0 Data Sizes

This set of macros defines the possible I/O data size options used by the HPD132_10CTL_10_CONFIG IOCTL
service. The options specify the application’s desired data size as 8-bits, 16-bits or 32-bits. This parameter refers to
the size of the data transferred between the host and the FIFOs only. This has no direct affect on the board’s cable
interface which is always 32-bits wide. The values apply to the sample_bits ficlds of the
hpdi32_io_config_t structure.

Macros Description

HPDI32_10_SAMPLE_BITS 8 This specifies 8-bit data.
HPDI32_10_SAMPLE_BITS_16 This specifies 16-bit data.
HPDI32_10_SAMPLE_BITS_32 This specifies 32-bit data.

HPDI32_10_SAMPLE_BITS DEFAULT This is the default, which is 32-bit data.
HPDI32_10_SAMPLE_BITS_NO_CHANGE | This is used to specify that the current size not be changed.
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3.1.6. /0O Transfer Modes

This set of macros defines the possible I/O transfer mode options used by the HPDI32_I0CTL_10_CONFIG
IOCTL service. The modes define the driver’s means of transferring data between the host and the HPDI32.The
values apply to the mode fields of the hpdi132_10_config_t structure.

Macros Description

HPD132_10_MODE_DEFAULT This is the default mode assigned each time the device is opened.
HPD132_10_MODE_DMA Perform reads and writes using standard DMA.
HPD132_10_MODE_DMDMA Perform reads and writes using Demand Mode DMA.
HPDI32_10_MODE_NO_CHANGE | This is used to specify that the current mode not be changed.
HPD132_10_MODE_PIO Perform reads and writes using PIO.

NOTE: Reads and writes using the DMDMA option must be performed with the Transmit Enable
and Receive Enable bits set in the Board Control Register, respectively.

NOTE: The driver will automatically set the DMA Channel 0 DMDMA Direction bit in the Board
Control Register as needed. An ongoing DMDMA may be abruptly halted if this bit is altered by
an application prior to completion of the data transfer.

3.1.7. 1/0 Transfer Buffer Size

This set of macros gives the predefined I/O transfer buffer size options used by the HPD132_10CTL_10_CONFIG
IOCTL service. These buffers are used for temporary read/write data storage and are a common artifact of Linux
device drivers. The values apply to the samples fields of the hpdi32_io_config_t structure. All values
between the minimum and maximum can also be used.

Macros Description

HPD132_10_SAMPLES_DEFAULT This is the default size assigned each time the device is opened.
HPD132_10_SAMPLES_MAX This is the maximum size of the transfer buffer.
HPD132_10_SAMPLES_MIN This is the minimum size of the transfer buffer.
HPDI32_10_SAMPLES_NO_CHANGE | This is used to specify that the current size not be changed.

NOTE: As of version 1.14 the driver’s I/O buffer allocation mechanism has been updated. This
update produced two changes. The first is that the upper allocation size limit has been increased
from 128K bytes to 2M bytes. The second change is that the size of the buffers granted may be
larger or smaller than requested, depending on available resources and the kernel’s allocation
granularity.

3.1.8. 1/0 Timeouts

This set of macros gives the predefined I/O timeout options used by the HPD132_10CTL_10_CONFIG IOCTL
service. The timeout period is specified in seconds. The values apply to the timeout fields of the
hpdi32_io_config_t structure. All values between the minimum and maximum can also be used. A value of
zero (0) specifies that the request be performed without waiting for additional FIFO data/space to become available.

Macros Description

HPDI32_ 10 _TIMEOUT_ DEFAULT This is the default timeout assigned each time the device is opened.
HPDI132_10_TIMEOUT_MAX This specifies the maximum timeout period.
HPDI132_10_TIMEOUT_MIN This specifies the minimum timeout period.
HPDI32_10_TIMEOUT_NO_CHANGE | This is used to specify that the current timeout not be changed.
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3.1.9. mmap() Register Decoding

This set of macros can be used when directly accessing individual registers relative to the GSC register block pointer
obtained from the mmap () service. Each macro takes an HPD132_GSC_ XXX register macro as its single argument.

Macros Description
HPDI32_REG_OFFSET(reg) | This returns a register’s offset in bytes from the block’s base address.
HPDI32_REG_SIZE(reg) This returns a register’s size in bytes. Values are one (1), two (2) or four (4).

3.1.10. Registers

The following tables give the complete set of HPDI32 registers. The tables are divided by register categories. Unless
otherwise stated, all registers are accessed by their native size of eight, 16 or 32-bits. The only exception is the
PCICCR register, which is 24-bits wide but accessed as if it were 32-bits wide. In this instance the upper eight-bits
are to be ignored. Register values are passed as 32-bit entities and bits outside the register’s native size are ignored.

3.1.10.1. GSC Registers

The following table gives the complete set of GSC specific HPDI32 registers. For detailed definitions of these

registers refer to the HPDI32 User Manual.

Macros

Description

HPDI32_GSC_BCR

Board Control Register (BCR)

HPDI32_GSC_BSR

Board Status Register (BSR)

HPDI32_GSC_FDR

FIFO Data Register (FDR)

HPDI32_GSC_FRR

Firmware Revision Register (FRR)

HPDI32_GSC_FSR

Feature Set Register (FSR)

HPDI32_GSC_ICR

Interrupt Control Register (ICR)

HPDI132_GSC_IELR

Interrupt Edge/Level Register (IELR)

HPD132_GSC_IHLR

Interrupt High/Low Register (IHLR)

HPDI32_GSC_ISR

Interrupt Status Register (ICR)

HPDI32_GSC_RAR

Rx Almost Register (RAR)

HPD132_GSC_RFSR

Rx FIFO Size Register (RFSR)

HPD132_GSC_RFWR

Rx FIFO Words Register (RFWR)

HPD132_GSC_RLCR

Rx Line Counter Register (RLCR)

HPD132_GSC_RSCR

Rx Status Counter Register (RSCR)

HPDI32_GSC_TAR

Tx Almost Register (TAR)

HPD132_GSC_TCDR

Tx Clock Divider Register (TCDR)

HPD132_GSC_TFSR

Tx FIFO Size Register (TFSR)

HPD132_GSC_TFWR

Tx FIFO Words Register (TFWR)

HPDI32_GSC_TLILCR | Tx Line Invalid Length Count Register (TLILCR)
HPDI32_GSC_TLVLCR | Tx Line Valid Length Count Register (TLVLCR)
HPDI32_GSC_TSVLCR | Tx Status Valid Length Count Register (TSVLCR)

3.1.10.2. PCI Configuration Registers

The following table gives the set of PCI configuration registers available on both 32-bit and 64-bit boards. For
detailed definitions of these registers refer to the PCI9080 Data Book if you have a 32-bit board or to the PCI9656
Data Book if you have a 64-bit board.

Macros Description
HPDI32_PCI1_BARO | PCI Base Address Register for Memory Accesses to Local, Runtime, and DMA
Registers (PCIBARO)
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HPDI32_PCI_BARL

PCI Base Address Register for /O Accesses to Local, Runtime, and DMA Registers

(PCIBARI)

HPDI32_PCI_BAR2 | PCI Base Address Register for Memory Accesses to Local Address Space 0
(PCIBAR2)

HPDI32_PCI_BAR3 | PCI Base Address Register for Memory Accesses to Local Address Space 1
(PCIBAR3)

HPDI132_PCI_BAR4

Unused Base Address (PCIBAR4)

HPD132_PCIl_BARS

Unused Base Address (PCIBARS)

HPD132_PCI_BISTR

PCI Built-In Self Test Register (PCIBISTR)

HPD132_PCI_CCR

PCI Class Code Register (PCICCR)

HPDI132_PCI_CIS

PCI Cardbus CIS Pointer Register (PCICIS)

HPD132_PCIl_CLSR

PCI Cache Line Size Register (PCICLSR)

HPD132_PCI_CR

PCI Command Register (PCICR)

HPD132_PCI_ERBAR

PCI Expansion ROM Base Address (PCIERBAR)

HPD132_PCI_HTR

PCI Header Type Register (PCIHTR)

HPD132_PCI_IDR

PCI Configuration ID Register (PCIIDR)

HPD132_PCI_ILR

PCI Interrupt Line Register (PCIILR)

HPD132_PCI_IPR

PCI Interrupt Pin Register (PCIIPR)

HPD132_PCI_LTR

PCI Latency Timer Register (PCILTR)

HPDI32_PCI_MGR

PCI Min_Gnt Register (PCIMGR)

HPD132_PCI_MLR

PCI Max_Lat Register (PCIMLR)

HPD132_PCI_REV

PCI Revision ID Register (PCIREV)

HPDI32_PCI_SID

PCI Subsystem ID Register (PCISID)

HPDI132_PCI_SR

PCI Status Register (PCISR)

HPDI32_PCI1_SVID | PCI Subsystem Vendor ID Register (PCISVID)

NOTE: A PCIIDR value of 0x908010B5 identifies the PCI interface chip as a PLX PCI9080,
which is a 32-bit PCI bridge chip. A PCIIDR value of 0X965610B5 identifies the PCI interface
chip as a PLX PCI9656, which is a 64-bit PCI bridge chip. A PCISVID value of Ox10B5
identifies that the PCISID register is assigned by PLX. A PCISID value of 0x2400 identifies 32-
bit versions of the HPDI32 and a value of 0x2705 identifies 64-bit versions of the HPDI32. Refer
to the GSC Firmware Revision Register for additional identification information.

The following table gives the set of additional PCI configuration registers available on 64-bit boards. For detailed
definitions of these registers refer to the PCI9656 Data Book.

Macros Description

HPDI32_PCI_CAP_PTR New Capability Pointer Register (CAP_PTR)

HPDI132_PCI_HS CNTL Hot Swap Control Registers (HS CNTL)

HPDI32 PCI_HS CSR Hot Swap Control/Status Register (HS CSR)

HPDI32_ PCI_HS NEXT Hot Swap Next Capability Pointer Register (HS NEXT)
HPDI32_PCI_PMC Power Management Capabilities Register (PMC)
HPD132_PCI_PMCAPID Power Management Capability ID Register (PMCAPID)
HPDI32_PCI_PMCSR Power Management Control/Status Register (PMCSR)
HPDI32_PCI1_PMCSR_BSE | PMCSR Bridge Support Expansions Register (PMCSR BSE)
HPDI32_PCI_PMDATA Power Management Data Register (PMDATA)
HPD132_PCI_PMNEXT Power Management Next Capability Pointer Register (PMNEXT)
HPDI32_PCI1_VPD_NEXT | PCI Vital Product Data Next Capability Pointer Register (PVPD_NEXT)
HPDI132_PCI_VPDAD PCI Vital Product Data Address Register (PVPDAD)
HPD132_PCIl_VPDATA PCI VPD Data Register (PVPDATA)

HPDI32_PCIl_VPDCNTL PCI Vital Product Data Control Register (PVPDCNTL)
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3.1.10.3. PLX PCI9080 Feature Set Registers

The following table gives the complete set of PLX PCI9080 feature set registers. For detailed definitions of these
registers refer to the PCI9080 Data Book if you have a 32-bit board. Because the PLX PCI9656 is register
compatible with the PCI9080, the below tables apply to both PCI interface chips. Refer to the PCI19656 Data Book if

you have a 64-bit board.

Local Configuration Registers

Macros

Description

HPDI132_PLX_BIGEND

Big/Little Endian Descriptor Register (BIGEND)

HPD132_PLX_DMCFGA

PCI Configuration Address Register for Direct Master to PCI IO/CFG (DMCFGA)

HPD132_PLX_DMLBAI

Local Bus Base Address Register for Direct Master to PCI I0/CFG (DMLBAI)

HPD132_PLX_DMLBAM

Local Bus Base Address Register for Direct Master to PCI Memory (DMLBAM)

HPDI132_PLX_DMPBAM

PCI Base Address Register for Direct Master to PCI Memory (DMPBAM)

HPD132_PLX_DMRR

Local Range Register for Direct Master to PCI (DMRR)

HPD132_PLX_EROMBA

Expansion ROM Local Base Address Register (EROMBA)

HPDI132_PLX_EROMRR

Expansion ROM Range Register (EROMRR)

HPDI132_PLX_LASOBA

Local Address Space 0 Local Base Address Register (LASOBA)

HPDI132_PLX_LASORR

Local Address Space 0 Range Register for PCI-to-Local Bus (LASORR)

HPDI132_PLX_LAS1BA

Local Address Space 1 Local Base Address Register (LAS1BA)

HPDI32_PLX_LAS1RR

Local Address Space 1 Range Register for PCI-to-Local Bus (LAS1RR)

HPD132_PLX_LBRDO

Local Address Space 0/Expansion ROM Bus Region Descriptor Register (LBRDO0)

HPDI32_PLX_LBRD1

Local Address Space 1 Bus Region Descriptor Register (LBRD1)

HPD132_PLX_MARBR

Mode Arbitration Register (MARBR)

Runtime Registers

Macros

Description

HPD132_PLX_CNTRL

Serial EEPROM Control, CPI Command Codes, User 1/O, Init Control Register
(CNTRL)

HPDI32_PLX_INTCSR

Interrupt Control/Status Register (INTCSR)

HPDI132_PLX_L2PDBELL

Local-to-PCI Doorbell Register (L2ZPDBELL)

HPD132_PLX_MBOXO

Mailbox Register 0 (MBOXO0)

HPDI132_PLX_MBOX1

Mailbox Register 1 (MBOX1)

HPDI132_PLX_MBOX2

Mailbox Register 2 (MBOX2)

HPD132_PLX_MBOX3

Mailbox Register 3 (MBOX3)

HPD132_PLX_MBOX4

Mailbox Register 4 (MBOX4)

HPD132_PLX_MBOX5

Mailbox Register 5 (MBOXS)

HPD132_PLX_MBOX6

Mailbox Register 6 (MBOX6)

HPDI132_PLX_MBOX7

Mailbox Register 7 (MBOX7)

HPDI132_PLX_P2LDBELL

PCI-to-Local Doorbell Register (P2LDBELL)

HPDI132_PLX_PCIHIDR

PCI Permanent Configuration ID Register (PCIHIDR)

HPDI132_PLX_PCIHREV

PCI Permanent Revision ID Register (PCIHREV)

DMA Registers

Macros

Description

HPD132_PLX_DMAARB

DMA Arbitration Register (DMAARB)

HPD132_PLX_DMACSRO

DMA Channel 0 Command/Status Register (DMACSRO0)

HPD132_PLX_DMACSR1

DMA Channel 1 Command/Status Register (DMACSRI1)

HPD132_PLX_DMADPRO

DMA Channel 0 Descriptor Pointer Register (DMADPRO)

HPD132_PLX_DMADPR1

DMA Channel 1 Descriptor Pointer Register (DMADPR1)

HPD132_PLX_DMALADRO

DMA Channel 0 Local Address Register (DMALADRO)
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HPD132_PLX_DMALADR1
HPD132_PLX_ DMAMODEO
HPD132_PLX_DMAMODE1
HPD132_PLX_DMAPADRO
HPD132_PLX_DMAPADR1

DMA Channel 1 Local Address Register (DMALADRI)
DMA Channel 0 Mode Register (DMAMODEOQ)

DMA Channel 1 Mode Register (DMAMODE1)

DMA Channel 0 PCI Address Register (DMAPADRO)
DMA Channel 1 PCI Address Register (DMAPADRI)

HPDI32_PLX_DMASIZO

DMA Channel 0 Transfer Size Register (DMASIZ0)

HPD132_PLX_DMASI1Z1

DMA Channel 1 Transfer Size Register (DMASIZ1)

HPD132_PLX_DMATHR

DMA Threshold Register (DMATHR)

Message Queue Registers

Macros

Description

HPDI32_PLX_IFHPR

Inbound Free Head Pointer Register IFHPR)

HPDI32_PLX_IFTPR

Inbound Free Tail Pointer Register IFTPR)

HPDI32_PLX_IPHPR

Inbound Post Head Pointer Register (IPHPR)

HPDI32_PLX_IPTPR

Inbound Post Tail Pointer Register (IPTPR)

HPDI32_PLX_IQP

Inbound Queue Port Register (IQP)

HPDI32_PLX_MQCR

Messaging Queue Configuration Register (MQCR)

HPDI32_PLX_OFHPR

Outbound Free Head Pointer Register (OFHPR)

HPDI32_PLX_OFTPR

Outbound Free Tail Pointer Register (OFTPR)

HPDI32_PLX_OPHPR

Outbound Post Head Pointer Register (OPHPR)

HPDI32_PLX_OPLFIM

Outbound Post List FIFO Interrupt Mask Register (OPLFIM)

HPDI32_PLX_OPLFIS

Outbound Post List FIFO Interrupt Status Register (OPLFIS)

HPDI32_PLX_OPTPR

Outbound Post Tail Pointer Register (OPTPR)

HPDI32_PLX_OQP

Outbound Queue Port Register (OQP)

HPDI32_PLX_QBAR

Queue Base Address Register (QBAR)

HPDI32_PLX_QSR

Queue Status/Control Register (QSR)

3.1.10.4. PLX PCI9656 Feature Set Registers
The following table gives the set of additional PLX PCI9656 feature set registers. For the complete set of PCI9656
feature set registers, combine the registers given here with those given above for the PCI9080. For detailed

definitions of all PCI9656 registers refer to the PC19656 Data Book.

Local Configuration Registers

Macros

HPD132_PLX ABTADR
HPDI132_PLX ARB
HPD132_PLX DMDAC
HPDI132_ PLX LMISC1
HPDI132_ PLX LMISC2
HPDI132_ PLX PROT_AREA

Description

PCI Abort Address Register (PABTADR)

PCI Arbiter Control Register (PCIARB)

Direct Master PCI Dual Address Cycle Upper Address Register (DMDAC)
Local Miscellaneous Control 1 Register (LMISCI)

Local Miscellaneous Control 2 Register (LMISC2)

Serial EEPROM Write-Protected Address Boundary Register (PROT _AREA)

DMA Registers

Macros
HPD132_PLX DMADACO
HPD132_PLX DMADAC1

Description
DMA Channel 0 PCI Dual Address Cycle Upper Address Register (DMADACO0)
DMA Channel 1 PCI Dual Address Cycle Upper Address Register (DMADACI)

3.2. Data Types

This driver interface includes the following data types, which are defined in hpdi32.h.
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3.2.1. hpdi32_debug_data_t

This structure is used for driver debugging purposes and is used only during driver development.
Definition

typedef struct
{
_u32 device[32];
_u32 driver[32];
} hpdi32_debug_data_t;

Fields Description
device | This array gives debug data specific to the device.
driver | This array gives debug data common to all devices.

3.2.2. hpdi32_driver_info_t

This structure defines the data fields for the information returned by the HPD132_10CTL_DRIVER_INFO_GET
IOCTL service.

Definition

typedef struct
{
_s8 version[8];
_s8 built[32];
} hpdi32_driver_info_t;

Fields Description

version | This field gives the driver version number as a string in the form of X . XX.

built This field gives the driver build date and time as a string. It is given in the C form of
printf("%s, %s", _ DATE__ , _ TIME_ ).

3.2.3. hpdi32_interrupt_t

This structure defines the interrupt notification fields used by the HPDI32_IOCTL_INT_NOTIFY and
HPDI32_I0CTL_INT_STATUS IOCTL services. Read the details of the individual services for additional
information.

Definition

typedef struct

{

struct

{
_u32 gsc;
_u32 other;

} notify;

struct

{
_u32 gsc;
_u32 other;

} status;
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} hpdi32_interrupt_t;

Fields Description

notify These fields specify the interrupts for which notification is desired. If a bit is set,
then notification is desired. If clear then notification is not desired.

notify.gsc This field identifies the GSC specific interrupts for which notification is desired.

notify.other

This field identifies the non-GSC specific interrupts for which notification is
desired.

status

For notification requests these fields identify the requested interrupts which are not
in use by the driver and which are now under application control. For status requests
these fields report which of the requested interrupts have occurred.

status.gsc

This field gives information on the GSC specific interrupts.

status.other

This field gives information on the non-GSC specific interrupts.

3.2.4. hpdi32_io_config_t

This structure defines the I/O configuration data fields use by the HPD132__10CTL_10_CONFI1G IOCTL service.

Definition

typedef struct

struct
{
_ 832
832
_u32
832
_ 832
} read;
struct
{
_ 832
_ 832
_u32
832
_ 832
} write;

mode;

timeout;
samples;
sample_bits;
pio_threshold;

mode;

timeout;
samples;
sample_bits;
pio_threshold;

} hpdi32_io _config_t;

Fields Description

read This structure contains the parameters referring to read () operations.
read.mode This field specifies the desired operating mode (P10, DMA, ...).
read.timeout This field specifies the desired timeout period in seconds.
read.samples This field specifies the desired size of the transfer buffer in samples
read.sample_bits This field specifies the size of the read data samples in bits. Use the

predefined macros HPD132_10_SAMPLE_BITS_8/16/32. *

read.

pio_threshold

This field specifies the threshold limit at which a read request will
automatically revert to PIO mode. If a DMA or DMDMA read requests
this number or fewer samples, then it will be performed using PIO mode.

write

This structure contains the parameters referring to wr i te () operations.

wr ite.mode

This field specifies the desired operating mode (P10, DMA, ...).

write.timeout

This field specifies the desired timeout period in seconds.

write.samples

This field specifies the desired size of the transfer buffer in samples
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write.sample bits This field specifies the size of the write data samples in bits. Use the
predefined macros HPD132_10_SAMPLE_BITS_8/16/32. *
write.pio_threshold | This field specifies the threshold limit at which a write request will
automatically revert to PIO mode. If a DMA or DMDMA write requests
this number or fewer samples, then it will be performed using PIO mode.

* Data value bit DO is always aligned with cable data signal D0. Also, this configuration setting only
affects data transfers between the host and FIFOs. This setting has no direct affect on the cable interface.

NOTE: A transfer buffer size cannot be changed while that buffer is mapped via mmap(). An
mmap() call must be accompanied by a corresponding munmap() call in order to change the
buffer’s size. However, the read buffer’s size, for example, can be changed while the write buffer
and/or the GSC register block is mapped.

NOTE: As of version 1.14 the driver’s I/O buffer allocation mechanism has been updated. This
update produced two changes. The first is that the upper allocation size limit has been increased
from 128K bytes to 2M bytes. The second change is that the size of the buffers granted may be
larger or smaller than requested, depending on available resources and the kernel’s allocation
granularity.

3.2.5. hpdi32_mmap_mem_t

This structure is used as part of the driver’s mmap implementation, which gives applications direct access to various
driver resources. The structure gives the mmap() and munmap () parameters for individually accessible memory
areas.

Definition

typedef struct

{
. u32 offset;
_u32 size;

} hpdi32_mmap_mem_t;

Fields Description
offset | This is the value to pass as the nmmap() offset parameter.
size This is the value to pass as the mmap () and munmap() length parameters.

3.2.6. hpdi32_mmap_t

This structure is used as part of the driver’s mmap implementation, which gives applications direct access to various
driver resources. The structure gives the mmap() and munmap() parameters for each of the accessible memory
areas.

Definition
typedef struct
hpdi32_mmap_mem_t regs;
hpdi32_mmap_mem_t read;

hpdi32_mmap_mem_t  write;
} hpdi32_mmap_t;
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Fields Description

regs This structure defines the mmap parameters required for accessing the GSC specific
registers.

regs.offset | This is the value to pass as the mmap () ofFfset parameter.

regs.size This is the value to pass as the mmap() and munmap() length parameters.

read This structure defines the mmap parameters required for accessing driver’s read
transfer buffer.

read.offset | This is the value to pass as the mmap() offset parameter.

read.size This is the value to pass as the mmap() and munmap() length parameters.

write This structure defines the mmap parameters required for accessing driver’s write
transfer buffer.

write.offset | This is the value to pass as the mmap() offset parameter.

write.size This is the value to pass as the mmap () and munmap() length parameters.

NOTE: On some systems access of the GSC registers block via mmap() is unsupported. This
occurs mostly with embedded motherboards because the BIOS tries to conserve resources when
mapping PCI device memory and I/O regions into the processor’s address space. Use of the
mmap() feature to access the GSC registers requires that the memory region be placed on a
boundary the size of the processors physical memory page. In cases where this does not occur the
driver will set the field regs.size to zero (0) to reflect that the registers are not mmap()
accessible. Attempts to use mmap () when this does occur may return a NULL pointer.

3.2.7. hpdi32_reg _t

This structure defines the data fields for the information involved in the register access IOCTL services. Read the
details of the individual services for additional information.

Definition

typedef struct

{
_u32 reg;
_u32 value;
_u32 mask ;

} hpdi32_reg_t;

Fields | Description

reg This field identifies the register to be accessed.
value | This field identifies the value retrieved by read operations and the value to apply by write
operations.

mask | This field identifies the register bits from the value field that are to be applied during the
read-modify-write IOCTL service. If a bit is set in the mask, then the corresponding value
bit is applied to the register. If a mask bit is not set then the corresponding register bit is left
unchanged.

3.3. Functions
This driver interface includes the following functions.

3.3.1. close()

This function is the entry point to close a connection to an open HPDI32 board. This function should only be called
after a successful open of the respective device.
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Prototype

int close(int fd);

Argument | Description

fd This is the file descriptor of the device to be closed.
Return Value | Description

-1 An error occurred. Consult errno.

0 The operation succeeded.

Example
#include <errno.h>
#include <stdio.h>
#include <unistd.h>
#include ""HPDI132DocSrcLib.h"

int hpdi32_close(int fd, int verbose)

{
int status;
status = close(fd);
if ((verbose) && (status == -1))

printf('close() failure, errno = %d\n", errno);

return(status);

}

3.3.2.ioctl()

This function is the entry point to performing setup and control operations on an HPDI32 board. This function
should only be called after a successful open of the respective device. The specific operation performed varies
according to the request argument. The request argument also governs the use and interpretation of any
additional arguments. The set of supported IOCTL services is defined in a following section. All IOCTL requests for
a given device are synchronized and are completed in the order received.

Prototype

int 1octl(int fd, int request, ...);

Argument | Description

fd This is the file descriptor of the device to access.

request | This specifies the desired operation to be performed.

This is any additional arguments. If request does not call for any additional arguments,
then any additional arguments provided are ignored. The HPDI32 IOCTL services use at
most one argument.

Return Value | Description
-1 An error occurred. Consult errno.
0 The operation succeeded.
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Example
#include <errno.h>
#include <stdio.h>
#include <sys/ioctl.h>
#include ""HPDI132DocSrcLib.h"

int hpdi32_ioctl(int fd, int request, void *arg, int verbose)

t
Int status;
status = ioctl(fd, request, arg);
if ((verbose) && (status == -1))

printf(ioctl () failure, errno = %d\n', errno);

return(status);

}

3.3.3. mmap()

This function is the entry point to gaining direct access to various driver resources. This feature maps driver memory
resources into application space and gives the application a pointer by which it can access each mapped resource.
Using this service an application can directly read and write GSC specific registers, write directly to the driver’s
write() transfer buffer and read directly from the driver’s read() transfer buffer. This function should only be
called after a successful open of the respective device. All mmap() requests are synchronized with read(),
write() and ioctl () requests and are completed in the order received.

WARNING: Attempts to access outside a mapped memory area will result in segmentation faults.
Attempts to access a resource after the area has been unmapped will also result in segmentation
faults.

NOTE: On some systems access of the GSC registers block via mmap() is unsupported. This
occurs mostly with embedded motherboards because the BIOS tries to conserve resources when
mapping PCI device memory and I/O regions into the processor’s address space. Use of the
mmap() feature to access the GSC registers requires that the memory region be placed on a
boundary the size of the processors physical memory page. In cases where this does not occur the
driver will set the field regs.size to zero (0) to reflect that the registers are not mmap()
accessible. Attempts to use mmap () when this does occur may return a NULL pointer.

Prototype
void* mmap(

void* start,
size_t length,

int prot,
int flags,
int fd,

off t offset);

Argument | Description
start This is the desired starting address, which should be zero (0).
length This is the desired length of the mapped memory resource. The value passed must be the
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value returned by the HPD132__10CTL_MMAP_INFO IOCTL service in the size field of
the appropriate hpdi32_mmap_mem_t structure.

prot This is the desired access and should equal “PROT_READ | PROT_WRITE”.
flags This should be the value “MAP_SHARED”.
fd This is the file descriptor returned by the open() function.

offset This is the desired offset into the driver’s mapped resources. The value passed must be the
value returned by the HPD132__10CTL_MMAP_INFO IOCTL service in the offset field
of the appropriate hpdi132_mmap_mem_t structure.

Return Value Description

MAP_FAILURE | An error occurred. Consult errno.

else The operation succeeded. This is a pointer that is used to directly access the mapped
resource.

Example
#include <errno.h>
#include <stdio.h>
#include <sys/mman.h>
#include ""HPDI132DocSrcLib.h"

void* hpdi32_mmap(int fd, const hpdi32_mmap_mem t* mem, int verbose)

{
void*  vp;
vp = mmap( O,
mem->size,
PROT_READ | PROT_WRITE,
MAP_SHARED,
fd,
mem->offset);
if ((verbose) && (vp == MAP_FAILED))
vp = NULL;
printf('mmap() failure, errno = %d\n", errno);
}
return(vp);
}

3.3.4. munmap()

This function is the entry point to releasing a memory resource previously mapped via mmap(). This function
should only be called after a successful open of the respective device, and then only after a successful mmap()
request. The munmap () request that releases the last mapped resource is synchronized with read(), write()
and 1octl () services and are completed in the order received.

WARNING: Attempts to access a resource after it has been released will result in segmentation
faults.
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int munmap(void* start, size t length);

Argument

Description

start

This is the address of the area to be released. This should be the pointer returned by the
corresponding mmap () call.

length

This is the size of the area to be released. The value passed should be the value returned by
the HPD132_10CTL_MMAP_INFO IOCTL service in the size field of the appropriate
hpdi32_mmap_mem_t structure.

Return Value | Description

-1 An error occurred. Consult errno.

0 The operation succeeded.
Example

#include <errno.h>

#include <stdio.h>

#include <sys/mman.h>

#include ""HPDI132DocSrcLib.h"

int hpdi32_munmap(void* vp, const hpdi32_mmap_mem t* mem, int verbose)

A
Int status;
status = munmap(vp, mem->size);
ifT ((verbose) && (status == -1))

printf('munmap() failure, errno = %d\n", errno);

return(status);

}

3.3.5. open()

This function is the entry point to open a connection to an HPDI32 board.

Prototype

int open(const char* pathname, int flags);

Argument | Description
pathname | This is the name of the device to open.
flags This is the desired read/write access. Use O_RDWR.

NOTE: Another form of the open() function has a mode argument. This form is not displayed
here as the mode argument is ignored when opening an existing file/device.

Return Value | Description

-1

An error occurred. Consult errno.

else

A valid file descriptor.
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Example

#include <errno.h>
#include <fcntl.h>
#include <stdio.h>

#include ""HPDI132DocSrcLib.h"

int hpdi32_open(unsigned int board, int verbose)

{
int fd;
char name[80];

sprintf(name, "'/dev/hpdi32%u'', board);
fd = open(name, O_RDWR);

if ((verbose) && (fd == -1))
printfF("'open() failure on %s, errno = %d\n', name, errno);

return(fd);

3.3.6. read()

This function is the entry point to reading received data from an open HPDI32. This function should only be called
after a successful open of the respective device. The function reads up to count bytes from the receive FIFO. The
data transfer parameters are controlled via the HPD132_10CTL_10_CONFIG IOCTL service. Read requests can
be made which exceed the size of the driver’s read transfer buffer. When this occurs the driver breaks the overall
request into smaller requests that do not exceed this buffer’s size. Using the HPD132_10CTL_10_CONFIG
IOCTL service an application can vary the size of this buffer to optimize overall throughput. All read requests for a
given device are synchronized and are completed in the order received.

Prototype

int read(int fd, void *buf, size_t count);

Argument | Description

fd This is the file descriptor of the device to access.

buf The data read will be put here. If this pointer is NULL, then the data will be read into the
read transfer buffer and will not be copied to application buffers. If the read transfer buffer
is mapped using the mmap () feature, then this must be NULL.

count This is the desired number of bytes to read. This must be a multiple of four (4). If the buf
argument is NULL, then this value is quietly limited to the size of the read transfer buffer.

Return Value | Description

-1 An error occurred. Consult errno.

0 to count The operation succeeded. For blocking I/O a return value less than count indicates
that the request timed out. For non-blocking I/O a return value less than count
indicates that the operation ended prematurely when the receive FIFO became empty
during the request.

NOTE: The size of the read transfer buffer can be configured by an application via the
HPD132_I10CTL_10_CONFIG IOCTL service.
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NOTE: For standard DMA based read requests it is the application’s responsibility to insure that
the amount of data requested does not exceed the amount of data available. When requests exceed
the amount of available data, the excess data returned will be indeterminate. The Rx FIFO Under
Run will be recorded in the Board Status Register, if the Rx Under Run feature is supported in
firmware.

Example

#include <errno.h>
#include <stdio.h>
#include <unistd.h>

#include "HPDI32DocSrcLib.h"

int hpdi32_read(int fd, _ u32 *buf, size t samples, int verbose)
{

size_t Dbytes;

int status;

bytes
status

= samples * 4;
= read(fd, buf, bytes);
iT (status >= 0)
status /= 4;
else if (verbose)
printfF("'read() failure, errno = %d\n'", errno);

return(status);

3.3.7. write()

This function is the entry point to writing transmit data to an open HPDI32. This function should only be called after
a successful open of the respective device. The function writes up to count bytes to the transmit FIFO. The data
transfer parameters are controlled via the HPD132_10CTL_10_CONFIG IOCTL service. Write requests can be
made which exceed the size of the driver’s write transfer buffer. When this occurs the driver breaks the overall
request into smaller requests that do not exceed this buffer’s size. Using the HPD132_10CTL_10_CONFIG
IOCTL service an application can vary the size of this buffer to optimize overall throughput. All write requests for a
given device are synchronized and are completed in the order received.

Prototype

int write(int fd, const void *buf, size t count);

Argument | Description

fd This is the file descriptor of the device to access.

buf The data written comes from here. If this pointer is NULL, then the data written will be
that which is already present in the write transfer buffer. If the write transfer buffer is
mapped using the mmap () feature, then this must be NULL.

count This is the desired number of bytes to write. This must be a multiple of four (4). If the buf
argument is NULL, then this value is quietly limited to the size of the write transfer buffer.

Return Value | Description
-1 An error occurred. Consult errno.
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0 to count The operation succeeded. For blocking I/O a return value less than count indicates

that the request timed out. For non-blocking I/O a return value less than count
indicates that the operation ended prematurely when the transmit FIFO became full
during the request.

NOTE: The size of the write transfer buffer can be configured by an application via the
HPDI32_I10CTL_10_CONFIG IOCTL service.

NOTE: For standard DMA based write requests it is the application’s responsibility to insure that
the amount of data submitted does not exceed the amount of FIFO space available. When requests
exceed the amount of available space, the excess data is lost. The Tx FIFO Overrun will be
recorded in the Board Status Register, if the Tx Overrun feature is supported in firmware.

Example

#include <errno.h>
#include <stdio.h>
#include <unistd.h>

#include "HPDI132DocSrcLib.h"

int hpdi32 write(int fd, const _ u32 *buf, size_t samples, int verbose)

{

size_t Dbytes;
int status;

bytes
status

= samples * 4;
= write(fd, buf, bytes);
if (status >= 0)
status /= 4;
else if (verbose)
printF(C'write() failure, errno = %d\n'", errno);

return(status);

3.4. I0CTL Services

The HPDI32 driver implements the following IOCTL services. Each service is described along with the applicable
ioctl () function arguments. In the definitions given the optional argument is identified as arg. Unless otherwise
stated the return value definitions are those defined for the 1octl () function call and any error codes are accessed

via errno

3.4.1. HPDI32_IOCTL_DEBUG_DATA_GET

This service retrieves debug data produced by temporary code included in the driver only during driver debugging
and development.

Usage

ioctl () Argument | Description

request HPD132_I0CTL_DEBUG_DATA_GET

arg

hpdi32_debug_data_ t*
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Example

#include <errno.h>
#include <stdio.h>
#include <sys/ioctl.h>

#include ""HPDI132DocSrcLib.h"

int hpdi32_debug read(int fd, int verbose)

{
hpdi32_debug_data_t debug;

int i;
int status;

status = ioctl(fd, HPDI32_10CTL_DEBUG_DATA GET, &debug);

it (lverbose)
{

}
else if (status == -1)

{
}

else

{

printfF(""ioctl() failure, errno = %d\n", errno);

printf("'Debug Data: device\n'™);

for (i = 0; 1 < HPDI32_DEBUG_DATA_VALUES; i++)

{
printf( " %-2d. Ox%08IX\n",

I1
(unsigned long) debug.device[i]);
}

printf("'Debug Data: driver\n™);
for (i = 0; i < HPDI32_DEBUG_DATA VALUES; i++)

{
printf( " %-2d. Ox%08IX\n",

I’
(unsigned long) debug.driver[i]);

}

return(status);

3.4.2. HPDI32_IOCTL_DRIVER_INFO_GET
This service retrieves information about the driver itself.

Usage

ioctl () Argument | Description
request HPD132_10CTL_DRIVER_INFO_GET
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| arg | hpdi32_driver_info_t* |

Example
#include <errno.h>
#include <stdio.h>
#include <sys/ioctl.h>
#include ""HPDI32DocSrcLib.h"

int hpdi32_driver_info(int fd, hpdi32_driver_info_t* info, int verbose)

t
int status;
status = i1octl(fd, HPDI32_I10CTL_DRIVER_INFO_GET, info);
if ((verbose) && (status == -1))
printfF(""ioctl() failure, errno = %d\n", errno);
return(status);
}

3.4.3. HPDI32_IOCTL_INT_NOTIFY

This service specifies the set of HPDI32 interrupts for which interrupt notification is desired. The notify fields of
the referenced structure are used to specify those interrupts for which notification is desired. If the request is
successful, then the status fields identify those interrupts which the application can configure and control. For
these interrupts, the application is responsible for configuring and enabling them. The fields named gsc refer to
GSC specific interrupt sources that are implement in HPDI32 firmware. The fields named other refer to all other
interrupt sources. At times an application may request notification of one or more GSC interrupts that are in use by
the driver. When this occurs the respective bits in the status.gsc field will be clear. This can occur at times
while the driver performs read and write operations. Since applications have direct access only to the GSC specific
interrupt sources, the status.other field will always be zero. When a GSC interrupt occurs for which
notification is requested, the driver will log, clear and disable the interrupt, then notify the application via a SIGIO
signal. The application must then request the interrupt status (via the HPD132_10CTL_INT_STATUS IOCTL
service) to determine which interrupt occurred. To continue further notification, the application must re-enable the
respective interrupt. To end notification for an interrupt the application must submit another
HPDI132_I10CTL_INT_NOTIFY IOCTL request with the interrupt bit clear.

WARNING: If an application modifies a driver configured interrupt, then data loss or corruption
is probable and the application may cease to function properly.

WARNING: Applications should use the HPD132_10CTL_REG_MOD IOCTL service when
manipulating the interrupt registers (ICR, IELR and IHLR) and must manipulate only those
interrupts identified in the sStatus.gsc field.

WARNING: The HPDI32_INT_ANY_OTHER interrupt bit was implemented for driver
development purposes and should never occur. This effectively refers to any unexpected non-GSC
specific interrupt. If such an interrupt does occur however, all interrupt on the board will be

disabled. Interrupts can be enabled either by closing and reopening the device, or by any
subsequent HPD132_10CTL__INT_NOTIFY IOCTL.
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NOTE: An interrupt referenced in the status.gsc field becomes unavailable for use by the
driver. When this occurs the driver will resort to less efficient means to accomplish the desired
task. This can occur at times while the driver performs read and write operations.

NOTE: Requests can be made with any combination of interrupt options, including the
HPDI132_INT_PCI and any or all others. When this particular bit is set with one or more others
and one of the other respective interrupts occur, then only one SIGIO signal is posted even
though two log bits are recorded.

Usage
ioctl () Argument | Description
request HPDI32_I0CTL_INT_NOTIFY
arg hpdi32_interrupt_t*
Example

#include <errno.h>

#include <stdio.h>

#include <sys/ioctl.h>
#include ""HPDI32DocSrcLib.h"

int hpdi32_int_notify(int fd, hpdi32_interrupt_t* arg, int verbose)

t
Int status;
status = ioctl(fd, HPDI32_IOCTL_INT_NOTIFY, arg);
if ((verbose) && (status == -1))
printf(ioctl () failure, errno = %d\n', errno);
return(status);
}

3.4.4. HPDI32_IOCTL_INT_STATUS

This service requests the driver’s accumulated interrupt notification status. If successful the hotify fields of the
referenced structure report the current notification settings while the status fields report the driver’s accumulated
notification status. The driver’s accumulated status is then cleared.

Usage
ioctl () Argument | Description
request HPDI32_ I0OCTL_INT_STATUS
arg hpdi32_interrupt_t*
Example

#include <errno.h>
#include <stdio.h>
#include <sys/ioctl.h>

#include ""HPDI32DocSrcLib.h"
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int hpdi32_int_status(int fd, hpdi32_interrupt _t* arg, int verbose)

t
int status;
status = ioctl(fd, HPDI32 IOCTL_INT_STATUS, arg);
if ((verbose) && (status == -1))
printf(ioctl () failure, errno = %d\n', errno);
return(status);
}

3.4.5. HPDI32_IOCTL_IO_CONFIG

This service updates and/or reads the configurable I/O parameters. Prior to the 1octl () call the structure fields
specify the desired settings, which may include one or more of the _NO_CHANGE options when no respective
changes are desired. Upon return from a successful call the structure fields reflect the current settings. This service is
synchronized with all active and pending read and write requests and will be performed when all such other requests
have been completed.

The structure’s samp les fields specify the desired size of the read and write data transfer buffers. These buffers are
required for intermediate data storage during read and write requests. The size of these buffers is minimal when the
device is opened. For improved performance though applications can alter the buffer sizes according to application
needs. If the driver’s memory allocation request fails, then the service request also fails and the previous settings
remain is affect.

NOTE: The transfer buffer sizes cannot be changed while an mmap () resource is still in use. All
mmap() calls must be accompanied by corresponding munmap() calls in order to change a
buffer’s size.

NOTE: As of version 1.14 the driver’s I/O buffer allocation mechanism has been updated. This
update produced two changes. The first is that the upper allocation size limit has been increased
from 128K bytes to 2M bytes. The second change is that the size of the buffers granted may be
larger or smaller than requested, depending on available resources and the kernel’s allocation

granularity.
Usage
ioctl () Argument | Description
request HPDI132_I10CTL_10_CONFIG
arg hpdi32_i1o_config_t*
Example

#include <errno.h>
#include <stdio.h>
#include <sys/ioctl._h>

#include "HPDI132DocSrcLib._h"
int hpdi32_io_config(int fd, hpdi32_io_config_t* config, int verbose)
{

int status;

39
General Standards Corporation, Phone: (256) 880-8787



HPDI32, Linux Device Driver, User Manual

status = ioctl(fd, HPDI32_ IOCTL_ 10 _CONFIG, config);

if ((verbose) && (status == -1))
printf("ioctl () failure, errno = %d\n'", errno);

return(status);

3.4.6. HPDI32_IOCTL_MMAP_INFO
This service retrieves the parameters required for subsequent mmap () and munmap () system calls. In order to use
these system services, this IOCTL service must be issued after each HPDI32 IOCTL IO _CONFIG IOCTL service,

as that service’s data affects data values returned by this service.

Usage

ioctl () Argument | Description
request HPD132_10CTL_MMAP_INFO
arg hpdi32_mmap_t*

NOTE: On some systems access of the GSC registers block via mmap() is unsupported. This
occurs mostly with embedded motherboards because the BIOS tries to conserve resources when
mapping PCI device memory and I/O regions into the processor’s address space. Use of the
mmap() feature to access the GSC registers requires that the memory region be placed on a
boundary the size of the processors physical memory page. In cases where this does not occur the
driver will set the field regs.size to zero (0) to reflect that the registers are not mmap()
accessible. Attempts to use mmap () when this does occur may return a NULL pointer.

Example
#include <errno.h>
#include <stdio.h>
#include <sys/ioctl.h>
#include "HPDI132DocSrcLib.h"

int hpdi32_mmap_info(int fd, hpdi32_mmap_t* mem, int verbose)

L
int status;
status = ioctl(fd, HPDI32 10CTL_MMAP_INFO, mem);
if ((verbose) && (status == -1))
printF(""ioctl() failure, errno = %d\n", errno);
return(status);
}

3.4.7. HPDI32_IOCTL_NO_COMMAND

This is an empty driver entry point. This IOCTL may be given to verify that the driver is correctly installed and that
an HPDI32 has been successfully opened. If an error status is returned then something isn’t working properly.
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Usage
ioctl () Argument | Description
request HPDI132_10CTL_NO_COMMAND
arg Not used.

Example

#include <errno.h>

#include <stdio.h>

#include <sys/ioctl._h>
#include ""HPDI132DocSrcLib.h"

int hpdi32_no_command(int fd, int verbose)

{
int status;
status = ioctl(fd, HPDI132_10CTL_NO_COMMAND) ;
if ((verbose) && (status == -1))
printf(C'ioctl() failure, errno = %d\n", errno);
return(status);
}

3.4.8. HPDI32_IOCTL_REG_MOD

This service performs a read-modify-write operation on an HPDI32 register. This includes only the GSC specific
registers. All PCI and PLX PCI9080 feature set registers are read-only. Refer to hpdi32._h for a complete list of
the accessible registers.

NOTE: Care should be exercised in using this service with registers that have set-to-clear bits. For
such bits, the respective mask and value bits should be clear unless specifically attempting to
clear the intended register bit.

Usage
ioctl () Argument | Description
request HPDI32_I0CTL_REG_MOD
arg hpdi32_reg_t*
Example

#include <errno.h>
#include <stdio.h>
#include <sys/ioctl.h>

#include ""HPDI32DocSrcLib.h"

int hpdi32_reg mod(
int fd,
_u32 reg,
_u32 value,
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_u32 mask,

int verbose)
{
hpdi32_reg_t parm;
int status;
parm.reg = reg;
parm.value = value;
parm.mask = mask;
status = foctl(fd, HPDI32_I0CTL_REG_MOD, &parm);
ifT ((verbose) && (status == -1))
printf(Cioctl () failure, errno = %d\n', errno);
return(status);
}

3.4.9. HPDI32_IOCTL_REG_READ

This service reads the value of an HPDI32 register. This includes all PCI registers, all PLX PCI9080 feature set
registers, and all GSC specific registers. Refer to hpd 132 . h for a complete list of the accessible registers.

Usage
ioctl () Argument | Description
request HPDI32_I0CTL_REG_READ
arg hpdi32_reg_t*

Example

#include <errno.h>

#include <stdio.h>

#include <sys/ioctl.h>
#include ""HPDI132DocSrcLib.h"

int hpdi32 _reg read(int fd, _ u32 reg, _ u32* value, int verbose)

{
hpdi32_reg_t parm;
int status;
parm.reg = reg;
parm.value = OxXDEADBEEFL;
parm.mask = 0O; /* ignored for reads */
status = foctl(fd, HPDI32_I0CTL_REG_READ, &parm);
if (status >= 0)
value[O] = parm.value;
else if (verbose)
printfF(""ioctl() failure, errno = %d\n", errno);
return(status);
}
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3.4.10. HPDI32_IOCTL_REG_WRITE

This service writes a value to an HPDI32 register. This includes only the GSC specific registers. All PCI and PLX
PCI9080 feature set registers are read-only. Refer to hpd 132 . h for a complete list of the accessible registers.

Usage

ioctl () Argument | Description

request

HPDI32_I0CTL_REG_WRITE

arg

hpdi32_reg t*

Example
#include
#include
#include

#include

<errno.h>
<stdio.h>
<sys/ioctl_h>

""HPD132DocSrcLib.h"

int hpdi32_reg_write(int fd, _ u32 reg, _ u32 value, int verbose)

{
hpdi32 reg t parm;
int status;
parm.reg = reg;
parm.value = value;
parm.mask = 0O; /* ignored for writes */
status = ioctl(fd, HPDI32_IOCTL_REG WRITE, &parm);
if ((verbose) && (status == -1))
printf(ioctl () failure, errno = %d\n', errno);
return(status);
}
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4. Operation

This section explains some operational procedures using the driver. This is in no way intended to be a
comprehensive guide on using the HPDI32. This is simply to address a very few issues relating to the board’s use.

4.1. Read and Write Operations

Before performing read() and write() requests the device I/O parameters should be configured via the
HPDI132_10CTL_10_CONFIG IOCTL service. In addition, the transmit and receive FIFO Almost settings must be
updated and the FIFOs reset. Depending on the features supported by the HPDI32 firmware, the driver may rely
upon each board’s Almost Empty and Almost Full settings to determine the amount of data that can be written to or
read from the device. If these values are not accurate then data may unknowingly be lost during write operations and
indeterminate data may unknowingly be obtained during read operations.

WARNING: Failure to reset the FIFOs after programming their Almost Empty and Almost Full
values may result in data loss during write operations and indeterminate data being obtained
during read operations. This would occur due to the driver’s use of the yet to be programmed
values while trying to determine the amount of available data/space during an I/O request.

NOTE: Failure to program the Tx and Rx FIFO Almost Empty and Almost Full settings with
appropriate values may result in reduced throughput during read and write operations.

4.2. Data Transmission

Data transmission is essentially a three step process; configure the HPDI32, write data to the transmit FIFO and
initiate a transfer. A simplified version of this process is illustrated in the steps outlined below.

8.

9.

NOTE: These steps are guidelines only. The actual steps needed may vary significantly from one
application to another.

Perform a board reset to put the HPDI32 in a known state.

Perform the steps required for any desired interrupt notification, including configuration of the desired
interrupts. Respond to notifications according to application needs.

Set the write operation I/O parameters.

Set the transmit FIFO’s Almost Empty and Almost Full values. Don’t forget to reset the FIFO.

Set the Tx Clock Divider.

Set the duration of the Tx Status Valid, Line Valid and Line Invalid signal states. If the Line Valid signal is
to mirror the Status Valid assertion state, then set the BCR Line Valid High on Status Valid High bit.

Otherwise clear the bit.

If the remote device is to control data transfer then set the BCR Cable Throttle Enable bit. If the local host
is to control data transfer then clear this bit.

Enable data transmission by setting the BCR Transmit Enable bit.

Write the desired data to the device.

10. If the local host is to control data transmission then set the BCR Start Transmit bit to initiate data transfer.
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4.3. Repetitious Data Sequence Transmission

The driver supports an efficient /O write operation for circumstances where the data to be transmitted consists of a
fixed data sequence that is repeated over and over. This is applicable only in cases where the data for the sequence
fits entirely within the Tx FIFO minus the Almost Full value. The operation is initialized by first putting the
sequence into the drivers write buffer. This can be done through normal write() calls or manually by direct
access to the write transfer buffer via the mmap() feature. The operation is then carried out by making repetitive
write() calls with a NULL data pointer and a count argument indicating the size of the sequence in bytes.

4.4. Data Reception

Data reception is essentially a three-step process; configure the HPDI32, initiate data reception and read the received
data. A simplified version of this process is illustrated in the steps outlined below.

NOTE: These steps are guidelines only. The actual steps needed may vary significantly from one
application to another.

1. Perform a board reset to put the HPDI32 in a known state.

2. Perform the steps required for any desired interrupt notification, including configuration of the desired
interrupts. Respond to notifications according to application needs.

3. Set the read operation I/O parameters.
4. Set the receive FIFO’s Almost Empty and Almost Full values. Don’t forget to reset the FIFO.
5. Enable data reception by setting the BCR Receive Enable bit.

6. Read the data as it is received according to the application’s needs.

4.5. Data Transfer Options
4.5.1. PIO

This mode uses repetitive register accesses in performing data transfers and is most applicable for low throughput
requirements. For read requests the driver effectively performs repetitive register reads from the receive FIFO so
long as the FIFO is not empty. For write requests the driver effectively performs repetitive register writes to the
transmit FIFO so long as the FIFO is not full. The Almost Empty and Almost Full FIFO status levels are not used
for PIO based data transfers.

NOTE: Applications can make read or write requests of any desired size irrespective of the size of
the FIFOs on the HPDI32. For PIO transfers the driver breaks requests into smaller pieces
according to the configured size of the transfer buffers and the amount of available data/space. 1/O
requests using PIO should never return a failure status.

4.5.2. Standard DMA

This mode is intended for data transfers that do not exceed the size of the respective FIFO. In this mode, all data
transfer between the PCI interface and the FIFOs is done in burst mode. The FIFO fill level status settings have no
affect on data transfers.

NOTE: Applications are responsible for ensuring that write requests do not exceed available FIFO
space and that read requests do not exceed available FIFO data. If a write request exceeds
available FIFO space, then the excess data will be lost. The Tx FIFO Overrun will be recorded in
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the Board Status Register, if the Tx Overrun feature is supported in firmware. If a read request
exceeds available FIFO data, then the excess will contain indeterminate data. The Rx FIFO Under
Run will be recorded in the Board Status Register, if the Rx Under Run feature is supported in
firmware.

NOTE: A DMA request that seeks to transfer PIO Threshold or fewer samples will be performed
using PIO. This is done because it is more efficient to perform small data transfers using PIO than
to use DMA.

For write operations, maximum efficiency can generally be achieved when the below conditions are met. The
general purpose of these conditions is to make it possible to maintain continuous data transmission over a given time
period in the most efficient manner possible.

1.

Use the transmit FIFO’s Almost Full status as a stimulus to queue additional data for subsequent write
operations. The amount of data that needs to be queued is generally a function of the data transfer rate, the
period of time over which the rate is to be maintained, the amount of data to be transmitted in the allotted
period, the amount of time needed to make the data available for queuing, and application, driver and
system overhead. Since the Almost Full status doesn’t affect data transfer into the Tx FIFO, the fill level
can be set strictly according to application needs.

Use the transmit FIFO’s Almost Empty status as a stimulus to perform a write operation. The amount of
data submitted in each request should be the size of the transmit buffer, which is described below. Since the
Almost Empty status doesn’t affect Tx FIFO data transfer, the fill level can be set strictly according to
application needs. It is desirable though to set the Almost Empty status level as low as possible, as it affects
the optimal size of the transmit buffer. In contrast however, the status level should be set high enough to
prevent the FIFO from becoming empty before the write operation, thus preventing a lapse in data
transmission due to an empty FIFO.

The optimal size of the transmit buffer is the size of the transmit FIFO, minus the Almost Empty value.

Write requests that exceed the size of the transmit buffer will result in reduced efficiency. Smaller requests
result in more requests being made, but they do not reduce the efficiency of individual write requests.
Individual write requests may operate with reduced efficiency if they are not timed with the FIFO’s Almost
Empty status.

Access the driver’s write transfer buffer using the mmap () feature implemented in the driver.
NOTE: This methodology is most applicable to HPDI32s that support the FIFO size registers.

When these registers are unsupported, optimal performance is gained by considerably different
means.

For read operations, maximum efficiency can generally be achieved when the following conditions are met. The
general purpose of these conditions is to make it possible to maintain continuous data reception over a given time
period in the most efficient manner possible.

1.

Use the receive FIFO’s Almost Full status as a stimulus to perform a read operation. The amount of data
requested in each request should be the size of the receive buffer, which is described below. Since the
Almost Full status doesn’t affect Rx FIFO data transfer, the fill level can be set strictly according to
application needs. It is desirable though to set the Almost Full status level as low as possible, as it affects
the optimal size of the transmit buffer. In contrast however, the status level should be set high enough to
prevent the FIFO from becoming full before the read operation, thus preventing loss of data or a halt to data
reception due to a full FIFO.

The optimal size of the receive buffer is the size of the receive FIFO, minus the Almost Full value.
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3. Read requests that exceed the size of the receive buffer will result in reduced efficiency. Smaller requests
result in more requests being made, but they do not reduce the efficiency of individual read requests.
Individual read requests might operate with reduced efficiency if they are not timed with the FIFO’s
Almost Full status.

4.  Access the driver’s read transfer buffer using the mmap () feature implemented in the driver.

NOTE: This methodology is most applicable to HPDI32s that support the FIFO size registers.
When these registers are unsupported, optimal performance is gained by considerably different
means.

4.5.3. Demand Mode DMA

This mode is intended for data transfers that exceed the size of the respective FIFO and uses the FIFO fill levels to
control data bursting during data transfer. While the FIFOs can hold up to 32K data values, Demand Mode DMA
reads and writes may typically entail requests for millions of data values in a single call. For write operations, data
transfer occurs in burst mode while the transmit FIFO is not Almost Full. While the FIFO is Almost Full data is
transferred in non-burst mode. No data transfer occurs while the FIFO is Full. For read operations, data transfer
occurs in burst mode while the receive FIFO is not Almost Empty. While the FIFO is Almost Empty data is
transferred in non-burst mode. No data transfer occurs while the FIFO is Empty.

Using Demand Mode DMA for a large transmit operation (larger than the FIFO) requires that the HPDI32 be primed
before initiating the write request. Priming the board simply involves putting some data in the FIFO (do not try to
exceed the FIFO’s size), setting the BCR Start Transmit bit, then initiating the large Demand Mode DMA transfer
before the FIFO runs empty. Once started, large transfers can be maintained so long as the transmit FIFO doesn’t
run empty. If the FIFO does run empty, then the board must be re-primed. This priming action is required because
data transmission can only be started while data is in the FIFO and because the BCR’s Transmit Start bit
automatically clears itself when the FIFO is empty. If this procedure is not followed, then large write requests will
timeout with the transmit FIFO being full and no data will have been transferred.

NOTE: A Demand Mode DMA request that seeks to transfer PIO Threshold or fewer samples
will be performed using PIO. This is done because it is more efficient to perform small data
transfers using PIO than to use Demand Mode DMA.

4.6. Interrupt Notification

Interrupt notification under Linux requires a number of Linux and HPDI32 specific steps. The example below
illustrates the steps required.

Example
#include <fcntl.h>
#include <signal.h>
#include <unistd.h>
#include <sys/ioctl._.h>
#include ""HPDI132DocSrcLib.h"
static int _fd;

static void handle_sigio(int signo)

hpdi32_interrupt_t data;
int status;
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status = ioctl(_fd, HPDI32_ I0CTL_INT_STATUS, &data);
it (status)
/* The request failed. */
glse if (data.status.gsc & HPDI32_INT_GSC_TX_FIFO_AE)
/* Perform actions specific to this interrupt. */
glse if (data.status.gsc & HPDI32_ INT_GSC_RX_FIFO_AF)

/* Perform actions specific to this interrupt. */

hpdi32_async_setup(int fd)

hpdi32_interrupt_t data;

int flags;
pid t pid;
hpdi32_reg_t reg;
int status;
_fd = fd;

signal (SIGI0, handle_sigio);

pid = getpid();
fentl (Fd, F_SETOWN, pid);

flags = fentl(fd, F_GETFL);
flags |= FASYNC;
fcntl (fd, F_SETFL, flags);
data.notify.gsc = HPDI32_INT_GSC_TX_FIFO_AE
| HPDI32_INT_GSC_RX_FIFO_AF;
data.notify.other = 0;
status = ioctl(fd, HPDI32_IOCTL_INT_NOTIFY, &data);
reg.value = HPDI32_INT_GSC_TX_FIFO_AE
| HPDI32_ INT_GSC _RX_FIFO_AF;
reg.mask = HPDI32_INT_GSC_TX_FIFO_AE
| HPDI32_INT_GSC_RX_FIFO_AF;
if (status == 0)
{
reg.reg = HPDI32 GSC IELR; /* Edge Triggered */
status = ioctl(fd, HPDI32_ IOCTL _REG MOD, &reg);
}
if (status == 0)
{
reg.reg = HPDI32_GSC_IHLR; /* Rising Edge */
ioctl(fd, HPDI32_I10CTL_REG_MOD, &reg);
}
if (status == 0)
{
reg.reg = HPDI132_GSC_ICR; /* Enable */
ioctl(fd, HPDI32_IOCTL_REG_MOD, &reg);
}
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if (status)

{

data.notify._gsc = 0;

data.notify.other = 0;

ioctl(fd, HPDI32_I10CTL_INT_NOTIFY, &data);
}

return(status);

4.7. Memory Mapped Resources

The mmap() and munmap() system calls are supported by this driver so that various driver resources can be
accessed directly by an application. The resources that may be mapped are the GSC specific register block, the
write() data transfer buffer, and the read() data transfer buffer. If the GSC registers are mapped, then an
application can read and write the registers without the overhead of the 1octl() service. If the data transfer
buffers are mapped, then the read() and write() services operate more efficiently. The driver specific
parameters for the mmap() and munmap() system calls are retrieved using the HPD132_10CTL_MMAP__INFO
IOCTL service. The hpdi32_mmap_t.regs structure contains the parameters required for accessing the GSC
specific register block. The hpdi32_mmap_t.read structure contains the parameters required for accessing the
read transfer buffer. The hpdi32_mmap_t.write structure contains the parameters required for accessing the
read transfer buffer. Below are the general steps that should be followed when using the mmap feature.

WARNING: All GSC registers must be accessed as 32-bit values on 32-bit boundaries. The
results are indeterminate if not accessed in this manner. The pointer returned by mmap() for the
GSC register should be cast as a “___u32*” data type.

WARNING: All restrictions and precautions that apply to GSC registers when accessed via the
ioctl () service also apply when being accessed directly.

WARNING: The interrupt registers (ICR, IELR and IHLR) should not be modified directly. They
should only be modified via the HPD132_10CTL_REG_MOD IOCTL service.

NOTE: On some systems access of the GSC registers block via mmap() is unsupported. This
occurs mostly with embedded motherboards because the BIOS tries to conserve resources when
mapping PCI device memory and I/O regions into the processor’s address space. Use of the
mmap() feature to access the GSC registers requires that the memory region be placed on a
boundary the size of the processors physical memory page. In cases where this does not occur the
driver will set the field regs.size to zero (0) to reflect that the registers are not mmap()
accessible. Attempts to use mmap () when this does occur may return a NULL pointer.

1. Determine the desired I/O parameters along with the most efficient data transfer buffer sizes for the desired
data transfer modes. Using the HPDI132_I10CTL_10_CONFIG IOCTL service set the read and write

sample values to HPDI32_10_SAMPLES_MIN. This will increase the available kernel memory for the
next request. Now issue the IOCTL service using the read and write sample values previously calculated.

2. Issue the HPD132_10CTL_MMAP_INFO IOCTL service to obtain the values required by the driver for the
mmap () and munmap() system calls.

3. Issue the mmap () system call for each of the desired memory areas.

4. Perform operations as required by the application.
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5. Issue amunmap () system call for each corresponding mmap () call made above.
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