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NAME
RSecord — manipulate ERR/ load files

DESCRIPTION
The SRecad package is a collection of werful tools for manipulating ERBM load files.

| wrote SRecord because whendsadooking for programs to manipulate EPR load files, | could not
find very maly. The ones that | could find only did avfef the things | neededSRecord is written in
C++ and polymorphism is used to piae the file format fbeibility and arbitrary filter chaining Adding
more file formats and filters is relegly simple.

The File Formats
The SRecord package understands a number of file formats:

Ascii-Hex
The ascii-hg format is understood for both reading and writij8lso knowvn as the ascii-
space-heformat.)

Binary  Binaryfiles can both be read and written.

C Itis dso possible to write a C array declaration which contains the @ata.can be useful
when you vant to embed denload data into another prograrhis format cannot be read.

Intel Thelntel hexadecimal format is understood for both reading and writ{#dso knovn as the
Intel MCS-86 Object format.)

MOS Technology
The MOS Echnology headecimal format is understood for both reading and writing.

Motorola S-Record
The Motorola headecimal S-Record format is understood for both reading and wr{tigo
known as the ExorciseExormacs or Exormax format.)

Tektronix (Extended)
The Tektronix hexadecimal format and theektronix Extended headecimal format are both
understood for both reading and writing.

Texas Instrumentsaigged
The Tektronix hexadecimal format is understood for both reading and writ{ddso knovn as
the TI-tagged or TI-SDSM@& format.)

Wilson TheWilson format is understood for both reading and writifigis mystery format as added
for a mysterious type of ERIM writer.

The Tools

The primary tools of the package arec_catandsrec_cmp All of the tools understand all of the file
formats, and all of the filters.

srec_cat Thesrec_catprogram may be used to catenate (join) BRRoad files, or portions of ERBRMV
load files, togetherBecause it understands all of the input and output formats, it can also be
used to cowvert files from one format to another

srec_cmp
Thesrec_cmpprogram may be use to compare ERRIoad files, or portions of ERBM load
files, for equality

Reference Manual SRecord 1
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srec_info
Thesrec_infoprogram may be used to print summary information about#PRad files.

The Filters
The SRecad package is made morewerful by the concept afput filtels. Wherever an input file may
be specified, filters may also be applied to that input Titee following filters are ®ailable:

checksum
The chedksumfilter may be used to insert the checksum of the data (bitrgetivee a positive)
into the data.

byte svap
Thebyte swagilter may be used to s pairs of add and/en bytes.

CRC Thecrc filters may be used to insert a CRC into the data.

crop Thecropfilter may be used to isolate an input address range, or ranges, and discard the rest.
exclude Theexcludefilter may be used taxelude an input address range, or ranges, arg ke rest.

fill The fill filter may be used to fill grholes in the data with a nominatealwe.

length  Thdengthfilter may be used to insert the data length into the data.

maximum
Themaximunfilter may be used to insert the maximum data address into the data.

minimum
Theminimunmfilter may be used to insert the minimum data address into the data.

offset  Theoffsetfilter may be used to fdet the address of data records, both &vds and backards.

split Thesplit filter may be used to split ERRM images for wide datauises or other memory
striping schemes.

unsplit  Theunsplitfilter may be reerse the dects of the split filter

More than one filter may be applied to each input fdéferent filters may be applied to each input file.
All filters may be applied to all file formats.

ARCHIVE SITE
The latest grsion ofSRecad is available on the V&b from:
URL:  http://wwwcanbauug.og.au/"millerp/srecord/

File: srecord.html # the SRecord page

File: srecord-1.8.README # Description, from the tar file
File: srecord-1.8.Ism # Description, LSM format

File: srecord-1.8.spec # RedHat package specification
File: srecord-1.8.tagz #the complete source

File: srecord-1.8.pdf # Reference Manual

This Web page also contains avfether pieces of softare written by me Please h& a bok if you are
interested.

SRecord is also carried lsynsite.unc.edu in its Linux archves. You will be able to find SRecord
on ary of its mirrors.
URL: ftp://sunsite.unc.edu/pub/Linux/apps/circuits/
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File: srecord-1.8.README # Description, from the tar file

File: srecord-1.8.Ism # Description, LSM format

File: srecord-1.8.spec # RedHat package specification
File: srecord-1.8.tagz #the complete source

File: srecord-1.8.pdf # Reference Manual

This site is gtensiely mirrored around the orld, so look for a copnear you (you will get much better
response).

FTP by EMail

For those of you without @b or FTP access, | recommend the use of an ftp-by-emadk.sélere is a
list of a fav (there may be more):

ftpmail@cs.uwv.edu.au Australia

ftpmail@ftp.uni-stuttgrt.de  German

ftpmail@grasp.insa-lyon.fr France

ftpmail@doc.ic.ac.uk Gred&ritain
ftpmail@ieunet.ie Ireland
ftpmail@sunsite.unc.edu USA
ftpmail@ftp.uu.net USA

In general, you can get a help message abauttose each system by sending email with a subject of
"help" and a message body containing just tbedwhelp”.

BUILDING SRECORD

Full instructions for bilding SRecad may be found in thBUILDING file included in this distribtion.

It is also possible touild SRecad on Windows using the Cygwin (wwwygwin.org) ervironment.
Instructions are in thBUILDING file, including hav to get natve Windows binaries.

COPYRIGHT

AUTHOR

srecod version 1.8
Copyright © 1998, 1999, 2000, 2001 Peter Miller; All rights reselv

This program is free soft@ave; you can redistrilte it and/or modify it under the terms of the GNU
General Public License as published by the Free @odtfundation; eitherersion 2 of the License, or
(at your option) aylater \ersion.

This program is distrilted in the hope that it will be usefuytbVITHOUT ANY WARRANTY; without
evan the implied varranty of MERCHANTRBILITY or FITNESS FOR A RRTICULAR PURPOSE.
See the GNU General Public License for more details.

You should hae receved a mpy of the GNU General Public License along with this program; if not,
write to the Free Softare Foundation, Inc., 59dmple Place, Suite 330, Boston, MA 02111, USA.

It should be in th&ICENSEfile included with this distribtion.

Peter Miller E-Mail:  millerp@canbauug.og.au
\* WWW:  http://www.canbauug.og.au/"millerp/
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RELEASE NOTES
This section details theavious features andif fixes of the arious released-or excruciating and
complete detail, and also credits for those of you wive lganerously sent me suggestions and b
reports, see thetc/CHANGES. files.

Version 1.8
» There is a ng “‘unfill’’ fi lter, which may be used to perform theaese efect of the ill' ’ filter.

» There is a n& bit-wise NOT filter, which may be used tovert the data.
* A couple of lugs hae keen fixed in the CRC filters.

Version 1.7
» The documentation is moin PDF format. This was in order to makit more accessible to a wider
range of people.

e There is a n@ srec_cat --addess-lengttoption, so that you can set the length of the address fields in
the output file.For example, if you alvays want S3 data records in a Motorolalide, use --address-
length=4. Thishelps when talking to brain-dead BBM programmers which do not fully implement the
format specification.

* There is a n& --multiple option to the commands, which permits an input file to contain multiple
(contradictory) alues for some memory locationghe last alue in the file will be used.

* A problem has been f&d which stopped SRecord fromilding under Cygwin.

» A bug has been fed in the C array outputt used to generatevalid output when the input had holes
in the data.

Version 1.6
» A bug has been fed in the C array outpu{Holes in the input caused arvaid C file to be produced.)

» There is are ne CRC input filters, both 16-bit and 32-bit, both big and little endian.
 There is a n@ VHDL output format.

* There are n@ checksum filters: in addition to theisting ones complement (bitnot) checksum filter
there are n@ negdive and positve checksum filters.

» The checksum filters are wable to sum wer 16-bit and 32-bit @lues, in addition to thexisting byte
sums.

* Thesrec_cmpprogram nw has a--verboseoption, which gies more information about athe two
inputs difer.

Version 1.5
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 There is nv a command line option to guess the input file format; all of the tools understand this
option.

» The *‘MOS Technologies'file format is na understood for reading and writing.
» The ‘Tektronix Extendedfile format is n@ understood for reading and writing.

» The ‘Texas Instrumentsagged’ file format is nav understood for reading and writingAlso knovn
as the TI-&gged or SDSME& format.)

* The *ascii-hex” file format is nw understood for reading and writingAlso knovn as the ascii-space-
hex format.)

 There is a n@ byte swapnput filter, dlowing pairs of odd andven input bytes to be sapped.

* The ‘wilson” file format is nav understood for reading and writinghis mystery format as added
for a mysterious type of ERRM writer.

» Thesrec_catprogram nav has a-data-only option, which supresses all outputept for the data
records. Thiselps when talking to brain-dead EPR programmers which barf atything kut data.

» There is a n® -Line-Lengthoption for thesrec_catprogram, allaving you to specify the maximum
width of output lines.

Version 1.4
» SRecord can ne cope with CRLF sequences in Unix fileBhis was unfortunately common where the
file was generated on a PQittsRecord s being used on Unix.

Version 1.3
* A bug has been fed which would cause the crop angatude filters to dump core sometimes.

* A bug has been fed where binary files were handled incorrectly andivs NT (acuallyany system
in which tet files arent the same as binary files).

* There are three medata filters. The --OR filter which may be used to bit-wise OR @uwe to each data
byte; the --AND filtey which may be used to bit-wise AND alue to each data byte; and the
--eXclusive-OR filter, which may be used to bit-wise XOR alwe to each data byte.

Version 1.2
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* This release includes file format man pagése web page also includes a PostScript reference manual,
containing all of the man pages.

* The Intel h& format nev has full 32-bit support.

* The Tektronix he format is nav supported (only the 16-bitaersion, Extended tektronix xés ot yet
suppported).

* There is a n& split filter, useful for wide datauses and memory striping, and a complemeniasplit
filter to reverse it.

Version 1.1
First public release.
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NAME
SRecord — manipulate ERPR/ load files

SPACE REQUIREMENTS
You will need about 3MB to unpack andildl the SRecad package. Wur milage may ary.

BEFORE YOU START
There are a f& pieces of softwre you may ant to fetch and install before you proceed with your
installation of SRecord.

GNU Grof
The documentation for tHeRecad package \&s prepared using the GNU Grpéckage (ersion
1.14 or later).This distritution includes full documentation, which may be processed into
PostScript or D1 files at install time — if GNU Grdfhas been installed.

GCC You may also ant to consider fetching and installing the GNU C Compiler if yae mat done
so already This is not essentialSRecord vas deeloped using the GNU C++ compilend the
GNU C++ libraries.

The GNU FTP arclies may be found aftp.gnu.org , and are mirrored around theowd.

SITE CONFIGURATION
The SRecordpackage is configured using tbenfigue program included in this distiition.

The configue shell script attempts to guess corregiues for arious system-dependergriables used
during compilation, and creates thiakefile andinclude/confichfiles. Italso creates a shell script
configstatusthat you can run in the future to recreate the current configuration.

Normally, you justcdto the directory containingRecad’s source code and then type
% ./configure
...lots of output...
%
If you're usingcshon an old ersion of System \ou might need to type
% sh configure
...lots of output...
%
instead to pneent cshfrom trying to executeconfigue itself.

Runningconfigue takes a minute or tax. Whileit is running, it prints some messages that tell what it is
doing. Ifyou dont want to see the messages, configue using the quiet option; forxample,

% ./configure --quiet

%

To compile theSRecordpackage in a diérent directory from the one containing the source code, you must
use a ersion ofmale that supports thePATH variable, such assNU male. cdto the directory where you
want the object files andkecutables to go and run tieenfigue script. configue automatically checks for

the source code in the directory thahfigueis in and in.. (the parent directory)If for some reason
configueis not in the source code directory that you are configuring, then it will report thattificerthe
source codeln that case, runonfigue with the option-srcdir= DIR, whereDIR is the directory that
contains the source code.

By default, configue will arrange for thenale installcommand to install thERecordpackages files in
/usr/local/bin and/usr/local/man There are options which alloyou to control the placement of these
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files.

--prefix= PATH
This specifies the path prefix to be used in the installafaiaults to/usr/localunless otherwise
specified.

--exec-prefix= PATH
You can specify separate installation preBxXor architecture-specific files fileBefaults to
${prefix} unless otherwise specified.

--bindir= PATH
This directory containsxecutable programsOn a netwrk, this directory may be shared
between machines with identical haat& and operating systems; it may be mounted read-only
Defaults to${exec_pefix}/binunless otherwise specified.

--mandir= PATH
This directory contains the on-line manual entri®@s a netwerk, this directory may be shared
between all machines; it may be mounted read-obBfaults to${prefix}/manunless otherwise
specified.

configueignores most other guments that you @e it; use the-help  option for a complete list.

On systems that require unusual options for compilation or linking th&Rkead packages configue
script does not ki about, you can gie configue initial values for ariables by setting them in the
ervironment. InBourne-compatible shells, you can do that on the command lm#iik

$ CXX="g++ -traditional’ LIBS=-Iposix ./configure

...lots of output...

$
Here are thenale variables that you might ant to werride with ewironment \ariables when running
configue.

Variable: CXX
C++ compiler programThe defult isc++.

Variable: CPPFLASS
Preprocessor flags, commonly defines and include search pefagilts to empty It is common
to useCPPFLAGS=-1/usr/local/include to access other installed packages.

Variable: INSTALL
Program to use to install fileT.he deéult isinstall if you have it, cp otherwise.

Variable: LIBS
Libraries to link with, in the forml foo-l bar. Theconfigue script will append to this, rather
than replace itlt is common to useIBS=-L/usr/local/lib to access other installed
packages.

If you need to do unusual things to compile the package, the author encourages you to figuve out ho
configue could check whether to do them, and mailsddr instructions to the author so thatytlcan be
included in the nd release.
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BUILDING SRECORD
All you should need to do is use the
% make
...lots of output...
%
command and ait. Whenthis finishes you should see a directory calizdcontaining three files:
srec_cat srec_cmpandsrec_infa

srec_cat srec_catprogram is used to manipulate andvehEPROM load files. For more information,
seesrec_cafl).

srec_cmp
Thesrec_cmpprogram is used to compare BPR load files. For more information, see
srec_cmyfl).

srec_info
Thesrec_infoprogram is used to print information about EMNR load files. For more
information, searec_infq1).

If you hare GNU Groff installed, the bild will also create @tc/refeencepsfile. Thiscontains the
README file, this BJILDING file, and all of the man pages.

You can remwee the program binaries and object files from the source directory by using the
% make clean
...lots of output...
%
command. @ remove dl of the abwe files, and also renve the Makefileandinclude/confich and
configstatusfiles, use the
% make distclean
...lots of output...
%
command.

The fileetc/configuein is used to createonfigue by a GNU program calledutoconf You only need to
know this if you want to rgenerateonfigue using a never version ofautoconf

Windows NT
It is possible to bild SRecord on MS Wdows platforms, using the Cygwin system (see
www.cygwin.org , it's free). Thisprovides the‘porting layer’ necessary to run Unix programs on
Windows. Thebuild process isxactly as described aba

If you want to mak “native bnaries’ (i.e. ones which wrk outside Cygwin) there is ongtea step you
need after running edit thdakefilefile, and addmno-cygwin to the end of th€XX=g++line.

Once liilt, Windows (Cygwin) binaries should test in the sansgy/\as described in thextesection.

TESTING SRECORD
The SRecad package comes with a test suit@ run this test suite, use the command
% make sure
...lots of output...
Passed Al Tests
%
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The tests ta&a ew ®conds each, with aevery fast, and a coupleswy slaw, but it varies greatly
depending on your CPU.

If all went well, the message
Passed All Tests
should appear at the end of the mak

INSTALLING SRECORD
As explained in theSITE CONFIGURAION section, abee, the SRecad package is installed under the
Jusr/localtree by dedult. Usethe--prefix=" PATH option toconfigue if you want some other path.
More specific installation locations are assignable, usetieép  option toconfigue for details.

All that is required to install th8Recad package is to use the

% make install

...lots of output...

%
command. Contrabf the directories used may be found in the firstliaes of theMakefilefile and the
other files written by theonfigue script; it is best to reconfigure using tenfigue script, rather than
attempting to do this by hand.

GETTING HELP
If you need assistance with tBRecad package, please do not hesitate to contact the author at
Peter Miller <millerp@canb.auug.org.au>
Any and all feedback is welcome.

When reporting problems, please include tesion number gen by the
% srec_cat -version
srecord version 1.8.D001
...warranty disclaimer.
%
command. Pleas#o not send thisample; run the program for thgaet version number
COPYRIGHT

srecod version 1.8
Copyright © 1998, 1999, 2000, 2001 Peter Miller; All rights reselv

The SRecad package is distrifited in the hope that it will be usefuytbVITHOUT ANY WARRANTY;
without even the implied varranty of MERCHANTRBILITY or FITNESS FOR A RRTICULAR
PURPOSE. Sethe GNU General Public License for more details.

It should be in th&ICENSEfile included with this distribtion.

AUTHOR
Peter Miller E-Mail:  millerp@canbauug.og.au
\* WWW:  http://www.canbauug.og.au/ millerp/
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NAME

srec_cat — manipulate eprom load files
SYNOPSIS

srec_cat[ option.. ]filename..

srec_cat -Help

srec_cat -VERSion
DESCRIPTION

Thesrec_catprogram is used to assemble theegiinput files into a single output filerhe use of filters
(see belw) allows significant manipulations to be performed by this command.

A warning will be emitted for each address wich is redundantly se to the aarae Afatal error will be
issued if ag address is set with contradictorglues. © supress this bel#ur, use an-exclude —within
filter.

INPUT FILE SPECIFICA TIONS
Input files may be qualified in a number adysg: you may specify their format and you may specify filters
to apply to them.An input file specification looks lithis:
filenam¢ format]|[ filter ... ]

ThefilenameThe filename may be specified as a file name, or the special ‘Aamich is understood to
mean the standard input.

File Formats
Theformatis specified by the gumentafterthe file name.The format dedults to Motorola S-Record if
not specified.The format specified are:

—Ascii-Hex
This option says to use the Ascii-sHirmat to read the fileSeesrec_ascii_hgr(5) for a
description of this file format.

—Binary
This option says the file is awainary file, and should be read literalliMay also be written
-Raw.)

—Guess This option may be uased to ask srec_cat to guess the input fdriats slaver than
specifying an eplicit format, as it may open and close the file a number of times.

—Intel  This option says to use the Intekifermat to read the fileSeesrec_inte(5) for a description of
this file format.

-MOS_Technologies
This option says to use the Moschinologies format to read the fil8eesrec_mos_tdu5) for a
description of this file format.

—Motorola
This option says to use the Motorola S-Record format to read théMie, also be written —S-
Record.) Sesrec_motoola(5) for a description of this file format.

—Tektronix
This option says to use theKironix hex format to read the fileSeesrec_tektonix(5) for a
description of this file format.
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—Tektronix_Extended
This option says to use theKironix extended he format to read the fileSee
srec_tektonix_etendedb) for a description of this file format.

—Texas_Instruments_Bgged
This option says to use thexas Instrumentsagged format to read the fil&ee
srec_ti_tagged(5) for a description of this file format.

-WILson
This option says to use the wilson format to read the Sikesrec_wilsort5) for a description of
this file format.

Input Filters
You may specify zero or motfidtersto be applied.Filters are applied in the order the user specifies.

—-Big_Endian_Checksum_BitNotaddress] nbyteq width]]
This filter may be used to insert the aemplement checksum of the data into the data, most
significant byte first.The data is literaly summed; if there are duplicate bytes, this will produce
an incorrect result, if there are holes, it will be as ifthere filled with zeroslf the data
already contains bytes at the checksum location, you need to usdwdedilter or this will
generate errorsYou need to apply and crop or fill filters before this filt&he \alue will be
written with the most significant byte firsthe number of bytes of resulting checksumadé#s
to 4. The width (the width in bytes of theles being summed) @efits to 1.

—-Big_Endian_Checksum_Negatie address][ nbyteq width]]
This filter may be used to insert theof&rcomplement (ngative) checksum of the data into the
data. Otherwissimilar to the abee.

—-Big_Endian_Checksum_msitive address] nbyteq width]]
This filter may be used to insert the simple checksum of the data into theddadawise similar
to the abwe.

—Little_Endian_Checksum_BitNot address[ nbyteq width]]
This filter may be used to insert the anesmplement (bitnot) checksum of the data into the data,
least significant byte firstOtherwise similar to the ake.

—Little_Endian_Checksum_Negatve address] nbyteq width]]
This filter may be used to insert theof&rcomplement (ngative) checksum of the data into the
data. Otherwissimilar to the abee.

—Little_Endian_Checksum_Negatve address] nbyteq width]]
This filter may be used to insert the simple checksum of the data into theddadawise similar
to the abwe.

—Byte Swap
This filter may be used to s pairs of odd andren bytes.

-Big_Endian_CRC16address
This filter may be used to insert an industry standard 16-bit CRC checksum of the data into the
data. o hytes, big-endian ordgare inserted at the addressai. Holesin the input data are
ignored. Bytesre processed in ascending address oraeir( the order thg appear in the
input).
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-Big_Endian_CRC16address
As abae, except little-endian order

-Big_Endian_CRC32address
This filter may be used to insert an industry standard 32-bit CRC checksum of the data into the
data. Bur bytes, big-endian ordexre inserted at the addressayi. Holesin the input data are
ignored. Bytesre processed in ascending address oraeir( the order thg appear in the
input).

-Big_Endian_CRC32address
As abae, except little-endian order

—Crop address-ange
This filter may be used to isolate a section of data, and discard the rest.

—Exclude address-ange
This filter may be used txelude a section of data, anddp the restThe is the logical
complement of theCrop filter.

—Fill value addess-ange
This filter may be used to fill grgaps in the data with bytes equaltdue The fill will only
occur in the address rangedi.

-UnFill value[ min-run-length|
This filter may be used to creataps in the data with bytes equabvfdue You can think of it as
reversing the dects of the-Fill filter. The gaps will only be created if the are at leawn-run-
lengthbytes in a rav (defaults to 1).

—AND value
This filter may be used to bit-wise ANDvalueto every data byte.This is useful if you need to
clear bits. Only existing data is altered, no holes are filled.

—eXclusive-OR value
This filter may be used to bit-wise XOR/alueto every data byte.This is useful if you need to
invert bits. Only existing data is altered, no holes are filled.

-OR value
This filter may be used to bit-wise OR/aueto every data byte.This is useful if you need to set
bits. Onlyexisting data is altered, no holes are filled.

-NOT This filter may be used to bit-wise NGhe \alue of @ery data byte.This is useful if you need to
invert the data.Only existing data is altered, no holes are filled.

—-Big_Endian_Lengthaddress[ nbytes|
This filter may be used to insert the length of the data (hajanminus lav water) into the data.
This includes the length itselff the data already contains bytes at the length location, you need
to use anxclude filter or this will generate errorsThe value will be written with the most
significant byte first. The number of bytes daiilts to 4.

—Little_Endian_Length address] nbytes]
As abwe, howeve the \alue will be written with the least significant byte first.

—-Big_Endian_MAXimum address| nbytes]
This filter may be used to insert the maximum address of the data (&igh w
+ 1) into the dataThis includes the maximum itselff the data already contains bytes at the
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given address, you need to use atlede filter or this will generate errorsThe \alue will be
written with the most significant byte firsthe number of bytes daidlts to 4.

—Little_Endian_MAXimum address[ nbyteg]
As abae, howeve the \alue will be written with the least significant byte first.

-Big_Endian_MINimum address[ nbytes]
This filter may be used to insert the minimum address of the datavéter) into the dataThis
includes the minimum itselfif the data already contains bytes at thesgiaddress, you need to
use an xclude filter or this will generate errorsThe \alue will be written with the most
significant byte first. The number of bytes dailts to 4.

—Little_Endian_MINimum address[ nbytes]
As abae, howeve the \alue will be written with the least significant byte first.

—OFfsetnbytes
This filter may be used tofskt the addresses by theai number of bytesNo data is lost, the
addresses will wrap around in 32 bits, if necessary

—=SPIlit multiple[ offset[ width] ]
This filter may be used to split the input into a subset of the data, and compress the address range
so as to lege ro gaps. Thisuseful for wide datauses and memory stripind-he multipleis the
bytes multiple to spliteer, the offsetis the byte dset into this range (defilts to 0), thevidthis
the number of bytes toact (deéults to 1) within the multipleln order to leae ro gaps, the
output addresses amgifith/ multiple) times the input addresses.

—Un_SPlit multiple[ offset[ width]]
This filter may be used toverse the dects of the split filter The aguments are identicaNote
that the address range igpanded ihultiple/ width) times, leaing holes between the stripes.

Address Ranges
There are three ays to specify an address range:

minimum maximum
If you specify two number on the command line (decimal, octal andilecimal are understood,
using the C corentions) this is anxlicit address rangeThe minimum is inclusi, the
maximum is &clusive (one more then the last addresi§}the maximum is gien as zero then the
range &tends to the end of the address space.

-Within input-specification
This says to use the specified input file as a ma@kk. crop rgion includes all the places the
specified input has data, and holes where it has h@lesinput specification need not be just a
file name, it may be gthing ary other input specification can be.

—OVER input-specification
This says to use the specified input file as a ma&klk. crop rgion extends from the minimum to

the maximum address used by the input, and fij)shates. Theanput specification need not be
just a file name, it may be yhing ary other input specification can be.

In addition, all of these methods may be used, and used more than once, and the results will be added
together
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OPTIONS

srec_cat(1)

The following options are understood:

—Output filenamg¢ format]

This option may be used to specify the output file to be uEkd.special file namé™' is
understood to mean the standard out@uitput defults to the standard output if this option is
not used.

Theformatmay be specified as:

—Ascii_Hex
An Ascii-Hex file will be written. (Seesrec_ascii_hg(5) for a description of this file
format.)

—-Binary
A raw hinary file will be written.

—C-Array identifier
A C array declaration will be writtenTheidentifieris the name of theariable to be
defined.

—-WILson
A wilson format file will be written.(Seesrec_wilsorf5) for a description of this file
format.)

-Intel  An Intel he format file will be written.(Seesrec_inte(5) for a description of this file
format.)

-MOS_Technologies
An Mos Technologies format file will be writter(Seesrec_mos_tdq5) for a
description of this file format.)

—Motor ola
A Motorola S-Record file will be writtenSeesrec_motoola(5) for a description of
this file format.) This is the dedult.

—Tektronix
A Tektronix hex format file will be written.(Seesrec_tektonix(5) for a description of
this file format.)

—Tektronix_Extended
A Tektronix ectended he format file will be written.(Seesrec_tektonix_etendedb)
for a description of this file format.)

—Texas_Instruments_"RBgged
A TI-Tagged format file will be written(Seesrec_ti_tayged(5) for a description of this
file format.)

-VHdI [ bytes-peiword [ name]]
A VHDL format file will be written. The bytes-peiword defaaults to one, theame
defaults toeprom. Theetc/x_defs_pdcvhdfile in the source distriltion contains an
example FOM definitions pack for the type-independent output.
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—Address_Lengthnumber
This option may be wsed to specify the minimum number of bytes to be used in the output to
represent an address (padding with leading zeros if neces$aig)helps when talking to brain-
dead EPRM programmers which do not fully implement the format specification.

—Data_Only
This option may be used to suppress all outpoept data fieldsThis helps when talking to
brain-dead EP&M programmers which do not fully implement the format specification.

-Line_Length number
This option may be used to limit the length of the output lines to atnaosberP baracters.
(Not meaningful for binary file formatpefaults to something less than 8Gamcters,
depending on the format.

-MULTiple
Use this option to permit a file to contain multiple (contradictoajyies for some memory
locations. Awarning will be printed. The last @alue in the file will be usedThe deéult is for
this condition to be aatal error

All other options will produce a diagnostic etror

All options may be abbugated; the abbréation is documented as the upper case letters vedirloase
letters and underscores (_) are optionau must use consecut quences of optional letters.

All options are case insensi you may type them in upper case oxdéw case or a combination of both,
case is not important.

For example: the gguments "-help”, "-HEL" and "-h" are all interpreted to meanttedp option. The
argument "-hlp" will not be understood, because consexgfitional characters were not supplied.

Options and other command linggaments may be m@d arbitrarily on the command line.

The GNU long option names are understo8thce all option names ferec_catare long, this means
ignoring the &tra leading '-'. The "--option=valué' convention is also understood.

EXIT STATUS
Thesrec_catcommand will &it with a status of 1 on grerror. Thesrec_catcommand will only git with
a gatus of 0 if there are no errors.

EXAMPLES
Thesrec_catcommand is ery paverful, due to the ability to combine the the input filters in almost
unlimited ways.

Converting File Formats
The simplest case is ogatting files from Intel he format to Motorola S-Record format:
srec_cat intel-file -intel -o srec-file
Corverting the other \as is just as simple:
srec_cat srec-file -0 intel-file -intel
In each case, the d@eflt format is Motorola S-Record format, so it does not need to be specified.

Cropping the Data
A common actiity is to crop your data to match your EBR location. Your linker may add other junk
that you are not interested mg. at the RAM location.In this xkample, there is a 1MB ERRM at the
2MB boundary:
srec_cat infile -crop 0x200000 0x300000 -0 outfile
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The lover bound is inclusk, the upper bound isxelusive.

Address Offset
Just possiblyyou have a noronic EPROM programmerand it barfs if the eprom doedrstart at zero.
Rather than ltcher the linkr command file, just fet the addresses:
srec_cat infile -crop 0x200000 0x300000 -offset -0x200000 -0 outfile
This ekample also demonstratesvhthe input filters may be chained together

Filling the Blanks
It is possible to fill the blanks where our data does noflliee simplestxample of this fills the entire
EPROM:
srec_cat infile -fill 0x00 0x200000 0x300000 -o outfile
This example fills the holes, if gnwith zeros. You must specify a range - with a 32-bit address space,
filling everything generatekuge load files.

If you only want to fill the gps in your data, and damvant to fill the entire EP@M, try:
srec_cat infile -fill 0x00 -over infile -0 outfile

This ekample demonstrates thact that wheneer an address range may be specified, toger and

—within options may be used.

Unfilling the Blanks
It is common to need taunfill’ ' an egprom image after you read it out of a chlgsually; it will have had
all the holes filled with OxFF (areas of the EFR you dont program shw as &<FF when you read them
back).

To get rid of all the OXFF bytes in the data, use this filter:
srec_cat infile -unfill OXFF -0 outfile
This will get rid ofall the OxFF bytes, including the ones you actualiynted in thereThere are tw ways
to deal with this.First, you can specify a minimum run length to the un-fill;
srec_cat infile -unfill OXFF 5 -0 outfile
This says that runs of 1 to 4 bytes of OxFF are OK, and that a hole should only be created for runs of 5 or
more OxFF bytes in awo The second method is to re-fila the intermediateaps:
srec_cat outile -fill OxFF -over outfile -0 outfile2
Which method you choose depends on your needs, and the shape of the data in @ir EB&Rmay
need to combine both techniques.

Splitting an Image
If you have a B-bit data lis, lut you are using tav8-bit EPROMs to hold your firmwre, you can generate
the even and odd images by using the —SPlit filtésssuming your firmare is in thdirmware hex file, use
the following:
srec_cat firmware.hex -split 2 0 -o firmware.even.hex
srec_cat firmware.hex -split 2 1 -o firmware.odd.hex
This will result in the tw necessary EPBM images. Note that the output addresses avéddid by the
split multiple, so if your EPRM images are at a particulafsst (say 0x10000, in the folling example),
you need to reme the ofset, and then replace it...
srec_cat firmware.hex \
-offset -0x10000 -split 2 0\
-offset 0x10000 -o firmware.even.hex
srec_cat firmware.hex \
-offset -0x10000 -split 2 1\
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-offset 0x10000 -o firmware.odd.hex
Note hav the ability to apply multiple filters simplifies whabwld otherwise be a much longer script.

A second use for the —SPIlit filter is memory striping.this ekample, the hardare requires that 512-byte
blocks alternate between 4 EBRs. Generatinghe 4 images wuld be done as folles:

srec_cat firmware.hex -split 0x800 0x000 0x200 -o firmware.0.hex

srec_cat firmware.hex -split 0x800 0x200 0x200 -o firmware.1.hex

srec_cat firmware.hex -split 0x800 0x400 0x200 -o firmware.2.hex

srec_cat firmware.hex -split 0x800 0x600 0x200 -o firmware.3.hex

The unsplit filter may be used toveese the dects of the split filter Note that the address range is
expanded leaing holes between the stripeBy using all the stripes, the complete input is reassembled,
without ary holes. Fr example, to reerse our preious 16-bit data s example, use the folleing
command:
srec_cat -o firmware.hex \
firmware.even.hex -unsplit 2 0\
firmware.odd.hex -unsplit 21

COPYRIGHT
srec_catversion 1.8
Copyright © 1998, 1999, 2000, 2001 Peter Miller;
All rights resered.

Thesrec_catprogram comes with ABSOLUTELNO WARRANTY; for details use thestec_cat
-VERSion Licenseommand. Thiss free softvare and you are welcome to redisfitidit under certain
conditions; for details use thsréc_cat -VERSIion Licenssommand.

AUTHOR
Peter Miller E-Mail:  millerp@canbauug.og.au
\* WWW:  http://www.canbauug.og.au/ "millerp/
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NAME

srec_cmp — compare tnwgprom load files for equality
SYNOPSIS

srec_cmp[ option... ]filename..

srec_cmp -Help

srec_cmp -VERSion
DESCRIPTION

Thesrec_cmpprogram is used to compareawsprom load files for equalityThis comparison is performed
irrespectve d the load order of the data in each of the files.

INPUT FILE SPECIFICA TIONS

Input files may be qualified in a number adyg: you may specify their format and you may specify filters
to apply to them.An input file specification looks léthis:
filename format][ filter ... ]

ThefilenameThe filename may be specified as a file name, or the special ‘Hamvdich is understood to
mean the standard input.

File Formats

Theformatis specified by the gumentafter the file name.The format dedults to Motorola S-Record if
not specified.The format specified are:

—Ascii-Hex
This option says to use the Ascii-Karmat to read the fileSeesrec_ascii_hgr(5) for a
description of this file format.

—Binary
This option says the file is awainary file, and should be read literalljMay also be written
-Raw.)

—Guess This option may be uased to ask srec_cmp to guess the input fdrimais slaver than
specifying an eplicit format, as it may open and close the file a number of times.

—-Intel  This option says to use the Intekifermat to read the fileSeesrec_inte(5) for a description of
this file format.

-MOS_Technologies
This option says to use the Moschnologies format to read the fil8eesrec_mos_tdu5) for a
description of this file format.

—Motorola
This option says to use the Motorola S-Record format to read théMikg also be written —S-
Record.) Sesrec_motoola(5) for a description of this file format.

—Tektronix
This option says to use thekftronix hex format to read the fileSeesrec_tektonix(5) for a
description of this file format.

—Tektronix_Extended
This option says to use thekironix extended he format to read the fileSee
srec_tektonix_e&tended5) for a description of this file format.
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—Texas_Instruments_hgged
This option says to use thexas Instrumentsagged format to read the fil&ee
srec_ti_tagged(5) for a description of this file format.

-WILson
This option says to use the wilson format to read the Sikesrec_wilsorf5) for a description of
this file format.

Input Filters
You may specify zero or morfidtersto be applied.Filters are applied in the order the user specifies.

—-Big_Endian_Checksum_BitNotaddress][ nbyteq width]]
This filter may be used to insert the anesmplement checksum of the data into the data, most
significant byte first.The data is literaly summed; if there are duplicate bytes, this will produce
an incorrect result, if there are holes, it will be as iftwere filled with zeroslf the data
already contains bytes at the checksum location, you need to usdwatedilter or this will
generate errorsYou need to apply and crop or fill filters before this filt&he \alue will be
written with the most significant byte firsthe number of bytes of resulting checksumadé#s
to 4. The width (the width in bytes of theles being summed) @efits to 1.

—-Big_Endian_Checksum_Negatie address[ nbyteq width]]
This filter may be used to insert theotayrcomplement (ngative) checksum of the data into the
data. Otherwissimilar to the abee.

—-Big_Endian_Checksum_msitive address] nbyteq width]]
This filter may be used to insert the simple checksum of the data into theddia¢awise similar
to the abwe.

—Little_Endian_Checksum_BitNot address[ nbyteq width]]
This filter may be used to insert the anesmplement (bitnot) checksum of the data into the data,
least significant byte firstOtherwise similar to the abe.

—Little_Endian_Checksum_Negatie address] nbyteq width]]
This filter may be used to insert theotayrcomplement (ngative) checksum of the data into the
data. Otherwissimilar to the abee.

—Little_Endian_Checksum_Negatve address] nbyteq width]]
This filter may be used to insert the simple checksum of the data into theddia¢awise similar
to the abwe.

—Byte_Swap
This filter may be used to sy pairs of odd andsen bytes.

-Big_Endian_CRC16address
This filter may be used to insert an industry standard 16-bit CRC checksum of the data into the
data. o hytes, big-endian ordgare inserted at the addressagi. Holesin the input data are
ignored. Bytesre processed in ascending address oraeir( the order thg appear in the
input).

-Big_Endian_CRC16address
As abwe, except little-endian order
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-Big_Endian_CRC32address
This filter may be used to insert an industry standard 32-bit CRC checksum of the data into the
data. Bur bytes, big-endian ordere inserted at the addressagi. Holesin the input data are
ignored. Bytesre processed in ascending address oraeir( the order thg appear in the
input).

-Big_Endian_CRC32address
As abae, except little-endian order

—Crop address-ange
This filter may be used to isolate a section of data, and discard the rest.

—Exclude address-ange
This filter may be used txelude a section of data, anddp the restThe is the logical
complement of theCrop filter.

—Fill value addess-ange
This filter may be used to fill grgaps in the data with bytes equaktdue The fill will only
occur in the address rangedi.

—UnFill value[ min-run-length|
This filter may be used to creataps in the data with bytes equabvfdue You can think of it as
reversing the dicts of the-Fill filter. The gaps will only be created if the are at leawn-run-
lengthbytes in a rav (defaults to 1).

—AND value
This filter may be used to bit-wise ANDvalueto every data byte.This is useful if you need to
clear bits. Only existing data is altered, no holes are filled.

—eXclusive-OR value
This filter may be used to bit-wise XOR/alueto every data byte.This is useful if you need to
invert bits. Only existing data is altered, no holes are filled.

-OR value
This filter may be used to bit-wise OR/@ueto every data byte.This is useful if you need to set
bits. Onlyexisting data is altered, no holes are filled.

-NOT This filter may be used to bit-wise NGhe \alue of @ery data byte.This is useful if you need to
invert the data.Only existing data is altered, no holes are filled.

—-Big_Endian_Lengthaddress[ nbytes]
This filter may be used to insert the length of the data (hajanminus lav water) into the data.
This includes the length itselff the data already contains bytes at the length location, you need
to use anxclude filter or this will generate errorsThe value will be written with the most
significant byte first. The number of bytes daiilts to 4.

—Little_Endian_Length address] nbytes]
As abwe, howeve the \alue will be written with the least significant byte first.

-Big_Endian_MAXimum address| nbytes]
This filter may be used to insert the maximum address of the data (&igh w
+ 1) into the dataThis includes the maximum itselff the data already contains bytes at the
given address, you need to use awclade filter or this will generate errorsThe \alue will be
written with the most significant byte firsthe number of bytes daidits to 4.
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—Little_Endian_MAXimum address[ nbyteg]
As abae, howeve the \alue will be written with the least significant byte first.

-Big_Endian_MINimum address[ nbytes]
This filter may be used to insert the minimum address of the datavéter) into the dataThis
includes the minimum itselfif the data already contains bytes at thesgiaddress, you need to
use an xclude filter or this will generate errorsThe \alue will be written with the most
significant byte first. The number of bytes dailts to 4.

—Little_Endian_MINimum address[ nbytes]|
As abae, howeve the \alue will be written with the least significant byte first.

—OFfsetnbytes
This filter may be used tofskt the addresses by theai number of bytesNo data is lost, the
addresses will wrap around in 32 bits, if necessary

—=SPlit multiple[ offset[ width] ]
This filter may be used to split the input into a subset of the data, and compress the address range
so as to lege ro gaps. Thisuseful for wide datauses and memory stripind-hemultipleis the
bytes multiple to spliteer, the offsetis the byte dset into this range (defilts to 0), thevidthis
the number of bytes toact (deéults to 1) within the multipleln order to leae ro gaps, the
output addresses amgifith/ multiple) times the input addresses.

—Un_SPlit multiple[ offset[ width] ]
This filter may be used toverse the dects of the split filter The aguments are identicaNote
that the address range igpanded ihultiple/ width) times, leaing holes between the stripes.

Address Ranges
There are three ays to specify an address range:

minimum maximum
If you specify two number on the command line (decimal, octal andilecimal are understood,
using the C corentions) this is anxlicit address rangeThe minimum is inclusie, the
maximum is &clusive (one more then the last addresi§}the maximum is gien as zero then the
range &tends to the end of the address space.

-Within input-specification
This says to use the specified input file as a ma@kk. crop rgion includes all the places the
specified input has data, and holes where it has h@lesinput specification need not be just a
file name, it may be gthing arty other input specification can be.

—OVER input-specification
This says to use the specified input file as a ma&klk. crop rgion extends from the minimum to

the maximum address used by the input, and fij)shates. Theanput specification need not be
just a file name, it may be yhing ary other input specification can be.

In addition, all of these methods may be used, and used more than once, and the results will be added
together
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OPTIONS
The following options are understood:

-Help
Provide some help with using thlseec_cmpprogram.

-MULTiple
Use this option to permit a file to contain multiple (contradictoaj)ies for some memory
locations. Awarning will be printed. The last @alue in the file will be usedThe deéult is for
this condition to be eaafal error

-VERSion
Print the wersion of thesrec_cmpprogram beingecuted.

-Verbose
This option may be used to obtain more information abowtdmal where the te files differ.
Please note that this &longerand the output can beoluminous.

All other options will produce a diagnostic etror

All options may be abbugated; the abbréation is documented as the upper case letters vedirloase
letters and underscores () are optionau must use consecug quences of optional letters.

All options are case insensi you may type them in upper case axdw case or a combination of both,
case is not important.

For example: the gguments "-help”, "-HEL" and "-h" are all interpreted to meanitedp option. The
argument "-hlp" will not be understood, because consezgfitional characters were not supplied.

Options and other command linggaments may be méd arbitrarily on the command line.

The GNU long option names are understo8ace all option names ferec_cmpare long, this means
ignoring the &tra leading ’-’. The "--optior=valué' corvention is also understood.

EXIT STATUS
Thesrec_cmpcommand will &it with a status of 1 on grerror. Thesrec_cmpcommand will only git
with a status of O if there are no errors.

EXAMPLE
A common use for therec_cmpcommand is to erify that a particular signature is present in the cdde.
this example, the signature is in a file calfsjnature’, and the EPRM image is in a file calledimage’.
We assume thg are both Motorola S-Record format, although this widirwfor all formats:

srec_cmp signature image -crop -within signature

The signature need not be at the start of memmonyneed it be one single contiguous piece of memiory
the abwe example, the portions of the image whiclvéghe same address range as the signature are
compared with the signature.

COPYRIGHT
srec_cmpversion 1.8
Copyright © 1998, 1999, 2000, 2001 Peter Miller;
All rights resered.

Thesrec_cmpprogram comes with ABSOLUTELNO WARRANTY:; for details use thestec_cmp
-VERSion Licenseommand. Thiss free softvare and you are welcome to rediafitibit under certain
conditions; for details use theréc_cmp -VERSion Licerismmmand.
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AUTHOR
Peter Miller E-Mail:  millerp@canbauug.og.au
\* WWW:  http://www.canbauug.og.au/ "millerp/
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NAME

srec_info — information about eprom load files
SYNOPSIS

srec_info [ option.. ]filename..

srec_info -Help

srec_info -VERSion
DESCRIPTION

Thesrec_infoprogram is used to obtain input about eprom load fileeads the files specified, and then
presents statistics about theifhese statistics include: the file header if,dime start address if gnend
the address rangesvened by the data if an

INPUT FILE SPECIFICA TIONS

Input files may be qualified in a number adyg: you may specify their format and you may specify filters
to apply to them.An input file specification looks lithis:
filenam¢ format]|[ filter ... ]

ThefilenameThe filename may be specified as a file name, or the special ‘AFamdich is understood to
mean the standard input.

File Formats

Theformatis specified by the gumentafterthe file name.The format dedults to Motorola S-Record if
not specified.The format specified are:

—Ascii-Hex
This option says to use the Ascii-sHirmat to read the fileSeesrec_ascii_hgr(5) for a
description of this file format.

—Binary
This option says the file is awainary file, and should be read literalliMay also be written
-Raw.)

—Guess This option may be uased to ask srec_info to guess the input foFimatis slaver than
specifying an eplicit format, as it may open and close the file a number of times.

—Intel  This option says to use the Intekifermat to read the fileSeesrec_inte(5) for a description of
this file format.

-MOS_Technologies
This option says to use the Moschinologies format to read the fil8eesrec_mos_tdu5) for a
description of this file format.

—Motorola
This option says to use the Motorola S-Record format to read théMie, also be written —S-
Record.) Sesrec_motoola(5) for a description of this file format.

—Tektronix
This option says to use theKironix hex format to read the fileSeesrec_tektonix(5) for a
description of this file format.

—Tektronix_Extended
This option says to use theKironix extended he format to read the fileSee
srec_tektonix_etendedb) for a description of this file format.
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—Texas_Instruments_hgged
This option says to use thexas Instrumentsagged format to read the fil&ee
srec_ti_tagged(5) for a description of this file format.

-WILson
This option says to use the wilson format to read the Sikesrec_wilsorf5) for a description of
this file format.

Input Filters
You may specify zero or morfidtersto be applied.Filters are applied in the order the user specifies.

—-Big_Endian_Checksum_BitNotaddress][ nbyteq width]]
This filter may be used to insert the anesmplement checksum of the data into the data, most
significant byte first.The data is literaly summed; if there are duplicate bytes, this will produce
an incorrect result, if there are holes, it will be as iftwere filled with zeroslf the data
already contains bytes at the checksum location, you need to usdwatedilter or this will
generate errorsYou need to apply and crop or fill filters before this filt&he \alue will be
written with the most significant byte firsthe number of bytes of resulting checksumadé#s
to 4. The width (the width in bytes of theles being summed) @efits to 1.

—-Big_Endian_Checksum_Negatie address[ nbyteq width]]
This filter may be used to insert theotayrcomplement (ngative) checksum of the data into the
data. Otherwissimilar to the abee.

—-Big_Endian_Checksum_msitive address] nbyteq width]]
This filter may be used to insert the simple checksum of the data into theddia¢awise similar
to the abwe.

—Little_Endian_Checksum_BitNot address[ nbyteq width]]
This filter may be used to insert the anesmplement (bitnot) checksum of the data into the data,
least significant byte firstOtherwise similar to the abe.

—Little_Endian_Checksum_Negatie address] nbyteq width]]
This filter may be used to insert theotayrcomplement (ngative) checksum of the data into the
data. Otherwissimilar to the abee.

—Little_Endian_Checksum_Negatve address] nbyteq width]]
This filter may be used to insert the simple checksum of the data into theddia¢awise similar
to the abwe.

—Byte_Swap
This filter may be used to sy pairs of odd andsen bytes.

-Big_Endian_CRC16address
This filter may be used to insert an industry standard 16-bit CRC checksum of the data into the
data. o hytes, big-endian ordgare inserted at the addressagi. Holesin the input data are
ignored. Bytesre processed in ascending address oraeir( the order thg appear in the
input).

-Big_Endian_CRC16address
As abwe, except little-endian order
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-Big_Endian_CRC32address
This filter may be used to insert an industry standard 32-bit CRC checksum of the data into the
data. Bur bytes, big-endian ordere inserted at the addressagi. Holesin the input data are
ignored. Bytesre processed in ascending address oraeir( the order thg appear in the
input).

-Big_Endian_CRC32address
As abae, except little-endian order

—Crop address-ange
This filter may be used to isolate a section of data, and discard the rest.

—Exclude address-ange
This filter may be used txelude a section of data, anddp the restThe is the logical
complement of theCrop filter.

—Fill value addess-ange
This filter may be used to fill grgaps in the data with bytes equaktdue The fill will only
occur in the address rangedi.

—UnFill value[ min-run-length|
This filter may be used to creataps in the data with bytes equabvfdue You can think of it as
reversing the dicts of the-Fill filter. The gaps will only be created if the are at leawn-run-
lengthbytes in a rav (defaults to 1).

—AND value
This filter may be used to bit-wise ANDvalueto every data byte.This is useful if you need to
clear bits. Only existing data is altered, no holes are filled.

—eXclusive-OR value
This filter may be used to bit-wise XOR/alueto every data byte.This is useful if you need to
invert bits. Only existing data is altered, no holes are filled.

-OR value
This filter may be used to bit-wise OR/@ueto every data byte.This is useful if you need to set
bits. Onlyexisting data is altered, no holes are filled.

-NOT This filter may be used to bit-wise NGhe \alue of @ery data byte.This is useful if you need to
invert the data.Only existing data is altered, no holes are filled.

—-Big_Endian_Lengthaddress[ nbytes]
This filter may be used to insert the length of the data (hajanminus lav water) into the data.
This includes the length itselff the data already contains bytes at the length location, you need
to use anxclude filter or this will generate errorsThe value will be written with the most
significant byte first. The number of bytes daiilts to 4.

—Little_Endian_Length address] nbytes]
As abwe, howeve the \alue will be written with the least significant byte first.

-Big_Endian_MAXimum address| nbytes]
This filter may be used to insert the maximum address of the data (&igh w
+ 1) into the dataThis includes the maximum itselff the data already contains bytes at the
given address, you need to use awclade filter or this will generate errorsThe \alue will be
written with the most significant byte firsthe number of bytes daidits to 4.
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—Little_Endian_MAXimum address[ nbyteg]
As abae, howeve the \alue will be written with the least significant byte first.

-Big_Endian_MINimum address[ nbytes]
This filter may be used to insert the minimum address of the datavéter) into the dataThis
includes the minimum itselfif the data already contains bytes at thesgiaddress, you need to
use an xclude filter or this will generate errorsThe \alue will be written with the most
significant byte first. The number of bytes dailts to 4.

—Little_Endian_MINimum address[ nbytes]|
As abae, howeve the \alue will be written with the least significant byte first.

—OFfsetnbytes
This filter may be used tofskt the addresses by theai number of bytesNo data is lost, the
addresses will wrap around in 32 bits, if necessary

—=SPlit multiple[ offset[ width] ]
This filter may be used to split the input into a subset of the data, and compress the address range
so as to lege ro gaps. Thisuseful for wide datauses and memory stripind-hemultipleis the
bytes multiple to spliteer, the offsetis the byte dset into this range (defilts to 0), thevidthis
the number of bytes toact (deéults to 1) within the multipleln order to leae ro gaps, the
output addresses amgifith/ multiple) times the input addresses.

—Un_SPlit multiple[ offset[ width] ]
This filter may be used toverse the dects of the split filter The aguments are identicaNote
that the address range igpanded ihultiple/ width) times, leaing holes between the stripes.

Address Ranges
There are three ays to specify an address range:

minimum maximum
If you specify two number on the command line (decimal, octal andilecimal are understood,
using the C corentions) this is anxlicit address rangeThe minimum is inclusie, the
maximum is &clusive (one more then the last addresi§}the maximum is gien as zero then the
range &tends to the end of the address space.

-Within input-specification
This says to use the specified input file as a ma@kk. crop rgion includes all the places the
specified input has data, and holes where it has h@lesinput specification need not be just a
file name, it may be gthing arty other input specification can be.

—OVER input-specification
This says to use the specified input file as a ma&klk. crop rgion extends from the minimum to

the maximum address used by the input, and fij)shates. Theanput specification need not be
just a file name, it may be yhing ary other input specification can be.

In addition, all of these methods may be used, and used more than once, and the results will be added
together
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OPTIONS
The following options are understood:

-Help
Provide some help with using tlseec_infoprogram.

-MULTiple
Use this option to permit a file to contain multiple (contradictoaj)ies for some memory
locations. Awarning will be printed. The last @alue in the file will be usedThe deéult is for
this condition to be eafal error

-VERSion
Print the wersion of thesrec_infoprogram beingecuted.

All other options will produce a diagnostic etror

All options may be abbwated; the abbréation is documented as the upper case letters vedirloase
letters and underscores (_) are optionau must use consecug ssquences of optional letters.

All options are case insensiy you may type them in upper case axvdéw case or a combination of both,
case is not important.

For example: the gguments "-help”, "-HEL" and "-h" are all interpreted to meantittadp option. The
argument "-hlp" will not be understood, because consezgfitional characters were not supplied.

Options and other command linggaments may be m@d arbitrarily on the command line.

The GNU long option names are understo8ihce all option names farec_infoare long, this means
ignoring the &tra leading ’-’. The "--optiorFvalu€' corvention is also understood.

EXIT STATUS
Thesrec_infocommand will &it with a status of 1 on grerror. Thesrec_infocommand will only git
with a status of 0 if there are no errors.

COPYRIGHT
srec_infoversion 1.8
Copyright © 1998, 1999, 2000, 2001 Peter Miller;
All rights resered.

Thesrec_infoprogram comes with ABSOLUTELNO WARRANTY; for details use thestec_info
-VERSion Licenseommand. Thiss free softvare and you are welcome to redisfitidit under certain
conditions; for details use theréc_info -VERSIion Licenseommand.

AUTHOR
Peter Miller E-Mail:  millerp@canbauug.og.au
N\* WWW:  http://www.canbauug.og.au/ millerp/
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GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Sofane Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111, USA

Everyone is permitted to cgand distritute verbatim copies of this license document, thanging it is
not alloved.

Preamble

The licenses for most sofare are designed to ®kway your freedom to share and changeB# contrast,
the GNU General Public License is intended to guarantee your freedom to share and change free
software--to mak aure the softare is free for all its userd’his General Public License applies to most of
the Free Softare Foundations oftware and to another program whose authors commit to using it.
(Some other Free Softase Foundation softare is coered by the GNU Library General Public License
instead.) %u can apply it to your programs, too.

When we speak of free sofame, we are referring to freedom, not pri€aur General Public Licenses are
designed to maksure that you hee the freedom to distrilte copies of free softave (and chae for this
service if you wish), that you reeei urce code or can get it if youant it, that you can change the
software or use pieces of it inwdree programs; and that you kmgou can do these things.

To protect your rights, we need to neakestrictions that forbid afone to dey you these rights or to ask
you to surrender the right§.hese restrictions translate to certain responsibilities for you if you distrib
copies of the softare, or if you modify it.

For example, if you distribte copies of such a program, whether gratis or for a fee, you medgi
recipients all the rights that yousra You must ma& aure that thg, too, receie a can get the source
code. Andyou must sha them these terms so thknow their rights.

We protect your rights with tw geps: (1) copright the softvare, and (2) dér you this license which ggs
you legd permission to cop distribute and/or modify the softave.

Also, for each authos’protection and ours, weamt to mak certain that eeryone understands that there is
no warranty for this free softare. Ifthe softvare is modified by someone else and passed onankits
recipients to kner that what thg haveis not the original, so that giproblems introduced by others will
not reflect on the original authors’ reputations.

Finally, any free program is threatened constantly by safénpatents\We wish to aoid the danger that
redistritutors of a free program will indidually obtain patent licenses, irfeft making the program
proprietary To prevent this, we hae made it clear that grnpatent must be licensed foreeyones free use
or not licensed at all.

The precise terms and conditions for yiog, distrilution and modification foll.
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GNU

GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBTION AND MODIFICATION

0. This License applies toyprogram or other wrk which contains a notice placed by theyraght

holder saying it may be distribed under the terms of this General Public Licefi$®e "Program”, belw,
refers to ap such program or wrk, and a "wrk based on the Program" means either the Progranyor an
derivative work under copright law: that is to saya work containing the Program or a portion of it, either
verbatim or with modifications and/or translated into another langu@tgreinaftertranslation is included
without limitation in the term "modification".Each licensee is addressed as "you".

Activities other than copng, distritution and modification are notwared by this License; tlyeare

outside its scopeThe act of running the Program is not restricted, and the output from the Program is
covered only if its contents constitute @k based on the Program (independent eirttabeen made by
running the Program)Whether that is true depends on what the Program does.

1. You may cop and distritute verbatim copies of the Prograsrurce code as you regeiit, in ary

medium, preided that you conspicuously and appropriately publish on eaghaoappropriate copright

notice and disclaimer ofavranty; leep intact all the notices that refer to this License and to the absence of
ary warranty; and gie any ather recipients of the Program a gag this License along with the Program.

You may chage a fee for the pisical act of transferring a cgpend you may at your option fefr warranty
protection in ®change for a fee.

2. You may modify your copor copies of the Program oraportion of it, thus forming a ark based on
the Program, and cgpand distritute such modifications orask under the terms of Section 1 &bo
provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices stating that you changed the files and the

date of ag change.

b) You must cause grwork that you distribte or publish, that in whole or in part contains or isvedri
from the Program or gmart thereof, to be licensed as a whole at nogehtir all third parties under
the terms of this License.

c) If the modified program normally reads commands inteigtivhen run, you must cause it, when
started running for such interaatiuse in the most ordinaryay, to print or display an announcement
including an appropriate cgpght notice and a notice that there is rarranty (or else, saying that
you pravide a varranty) and that users may redigitdbthe program under these conditions, and
telling the user hwe to view a mpy of this License.(Exception: if the Program itself is interaatibut
does not normally print such an announcement, yauk Wwased on the Program is not required to
print an announcement.)

These requirements apply to the modifieatknvas a wholelf identifiable sections of thatavk are not

derived from the Program, and can be reasonably considered independent and sepksate w

themseles, then this License, and its terms, do not apply to those sections when youtelitein as
separate wrks. Butwhen you distribte the same sections as part of a whole which igrl based on the
Program, the distriltion of the whole must be on the terms of this License, whose permissions for other
licenseesxend to the entire whole, and thus to each aed/eart rgardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rightsriowvitten entirely by you;
rather the intent is toercise the right to control the disttitbon of dervative a collective works based on
the Program.
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In addition, mere agggetion of another wrk not based on the Program with the Program (or witbr& w
based on the Program) on@uwme of a storage or disttibon medium does not bring the othesnwunder
the scope of this License.

3. You may cop and distritute the Program (or aosk based on it, under Section 2) in object code or
executable form under the terms of Sections 1 and 2epovided that you also do one of the faliog:

a) Accompan it with the complete corresponding machine-readable source code, which must be
distributed under the terms of Sections 1 and Z/alm a medium customarily used for soféne
interchange; or

b) Accompay it with a written ofer, valid for at least three years, tovgiany third party for a chage no
more than your cost of ghically performing source disttiltion, a complete machine-readableyop
of the corresponding source code, to be disteith under the terms of Sections 1 and Z/alm a
medium customarily used for softwe interchange; pr

c) Accompap it with the information you recegd as to the ofer to distritute corresponding source
code. (Thisalternatve is dlowed only for noncommercial distation and only if you receed the
program in object code okecutable form with such anfef, in accord with Subsection b aba)

The source code for aonk means the preferred form of thenk for making modifications to itFor an
executable vork, complete source code means all the source code for all modules it containsy plus an
associated inteste definition files, plus the scripts used to control compilation and installation of the
executable. Havever, as a pecial eception, the source code distribd need not include gtiing that is
normally distrituted (in either source or binary form) with the major components (corigleel, and so
on) of the operating system on which tlxeceitable runs, unless that component itself accompanies the
executable.

If distribution of executable or object code is made bfeoihg access to cgdrom a designated place, then
offering equvalent access to cgphe source code from the same place counts as digtribof the source
code, gen though third parties are not compelled toyctdpe source along with the object code.

4. You may not cop modify, sublicense, or distrilite the Programxeept as xpressly proided under this
License. An attempt otherwise to cgpmodify, sublicense or distribte the Program isoid, and will
automatically terminate your rights under this Licendewever, parties who hee receved copies, or

rights, from you under this License will notMeatheir licenses terminated so long as such parties remain in
full compliance.

5. You are not required to accept this License, since yeel h signed it. However, nothing else grants
you permission to modify or distiille the Program or its deative works. Thesections are prohibited by
law if you do not accept this Licens&herefore, by modifying or distnitiing the Program (or srwork
based on the Program), you indicate your acceptance of this License to do so, and all its terms and
conditions for coping, distrituting or modifying the Program orosks based on it.
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6. Each time you redistnilte the Program (or siwork based on the Program), the recipient automatically
receves a icense from the original licensor to goplistribute or modify the Program subject to these terms
and conditions.You may not impose anfurther restrictions on the recipientxeecise of the rights

granted hereinYou are not responsible for enforcing compliance by third parties to this License.

7. If, as a consequence of a court judgment ogailten of patent infringement or for gmther reason (not
limited to patent issues), conditions are imposed on you (whether by courtagrdement or otherwise)
that contradict the conditions of this Licenseytte not excuse you from the conditions of this Licendg.
you cannot distribte so as to satisfy simultaneously your ddtiigns under this License andyasther
pertinent obligtions, then as a consequence you may not ditgrthe Program at alF-or example, if a
patent license wuld not permit rgalty-free redistrilation of the Program by all those who reee@pies
directly or indirectly through you, then the onlawyou could satisfy both it and this Licenseuld be to
refrain entirely from distribtion of the Program.

If any portion of this section is heldvalid or unenforceable underaparticular circumstance, the balance
of the section is intended to apply and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringepatents or other property right claims or to
contest alidity of ary such claims; this section has the sole purpose of protecting tigeitytaf the free
software distrilution system, which is implemented by public license practibtsly people hae made
generous contriltions to the wide range of softwe distriluted through that system in reliance on
consistent application of that system; it is up to the author/donor to decide if he or she is willing to
distribute softvare through another system and a licensee cannot impose that choice.

This section is intended to makoroughly clear what is belied to be a @nsequence of the rest of this
License.

8. If the distrilution and/or use of the Program is restricted in certain countries either by patents or by
copyrighted interfices, the original cgpight holder who places the Program under this License may add an
explicit geographical distriition limitation excluding those countries, so that disttion is permitted only

in or among countries not thusctuded. Insuch case, this License incorporates the limitation as if written
in the body of this License.

9. The Free Softare Foundation may publish vesed and/or n& versions of the General Public License
from time to time.Such n& versions will be similar in spirit to the presemtsion, lit may difer in detail
to address e problems or concerns.

Each ersion is gren a dstinguishing ersion numberIf the Program specifies ansion number of this
License which applies to it and {afkater \ersion”, you hee the option of folleving the terms and
conditions either of thatersion or of an later \ersion published by the Free Sdéive Foundation. Ifthe
Program does not specify argion number of this License, you may choosevansion &er published by
the Free Softare Foundation.
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10. If you wish to incorporate parts of the Program into other free programs whoseititistréonditions
are diferent, write to the author to ask for permissi@ir software which is cogrighted by the Free
Software Fundation, write to the Free So#ive Foundation; we sometimes nekkceptions for this.Our
decision will be guided by the twgoals of preserving the free status of all daives o our free softvare
and of promoting the sharing and reuse of saféagenerally

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NOARRANTY FOR
THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAV. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR THER FARTIES
PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A ARTICULAR PURPOSE.THE ENTIRE RISK AS D
THE QUALITY AND PERFORMANCE OF THE PRGRAM IS WITH YOU. SHOULDTHE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARSERVICING,
REFAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY O'HER FARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABQ/E, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENAL OR CONSEQJENTIAL DAMAGES
ARISING OUT OF THE USE OR INBILITY T O USE THE PROGRAM (INCLUDING BUT NOT
LIMITED TO LOSS OF [ATA OR DATA BEING RENDERED IMCCURATE OR LOSSES
SUSTAINED BY YOU OR THIRD RARTIES OR A RILURE OF THE PROGRAM TO OPERATE
WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR THER FARTY HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH AMAGES.

END OF TERMS AND CONDITIONS
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Appendix: Hav to Apply These &rms to Yur Nev Programs

If you develop a nev program, and you ant it to be of the greatest possible use to the public, the bgst w
to achiee tis is to mak it free softvare which geryone can redistrilte and change under these terms.

To do 90, attach the follwing notices to the progranit is safest to attach them to the start of each source
file to most eflectively corvey the exclusion of varranty; and each file shouldveeat least the "cogright”
line and a pointer to where the full notice is found.

one line to give the pgram’s rame and a brief idea of what it does.
Copyright (C) 19yyname of author

This program is free softve; you can redistritte it and/or modify it under the terms of the GNU
General Public License as published by the Free @odtfdundation; eitherarsion 2 of the License,
or (at your option) anlater \ersion.

This program is distrilted in the hope that it will be usefuhtdVITHOUT ANY WARRANTY;
without even the implied varranty of MERCHANRBILITY or FITNESS FOR A RRTICULAR
PURPOSE. Setne GNU General Public License for more details.

You should hae receved a mpy of the GNU General Public License along with this program; if not,
write to the Free Softare Foundation, Inc., 59dmple Place, Suite 330, Boston, MA 02111, USA.

Also add information on e to contact you by electronic and paper mail.
If the program is interacte, make it output a short notice likthis when it starts in an interaai mode:

Gnomuision version 69, Coyright (C) 19yy name of author
Gnomaision comes with ABSOLUTEY. NO WARRANTY; for details type ‘sho w'. Thisis free
software, and you are welcome to redisitéit under certain conditions; type ‘sho’ for details.

The typothetical commands ‘stvow’ and ‘shav ¢’ should shav the appropriate parts of the General Public
License. Ofcourse, the commands you use may be called something other tham/séied ‘shav ¢’;
they could esen be nouse-clicks or menu items--wheée suits your program.

You should also get your empjer (if you work as a programmer) or your school, ifato sgn a
"copyright disclaimer"” for the program, if necessaHere is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all gojght interest in the program ‘Gnomwision’ (which males
passes at compilers) written by James ldack

signatue o Ty Coon,1 April 1989
Ty Coon, President of ide

This General Public License does not permit incorporating your program into proprietary projrams.
your program is a subroutine libragpu may consider it more useful to permit linking proprietary
applications with the librarylf this is what you ant to do, use the GNU Library General Public License
instead of this License.
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NAME
srec_ascii_he— Ascii-Hex file format
DESCRIPTION
This format is also knen as theAscii-Space-Heformat. Ifyou knav who invented this format, please let
me knav. If you hase a letter or more complete descriptiord like to know that, too.
The file startes with a Crontrol-B character (0x02).
Each data byte is represented asxatlecimal characters, and is separated by white space from all other
data bytes.
The address for data bytes is set by using a sequefé@mphn, characters, whenmennnis the
4-character ascii representation of the addrébse comma is requiredlhere is no need for an address
record unless there arags. Implicitly the file starts a address 0 if no address is set before the first data
byte.
The file ends with a Control-C character (0x03).
Size Multiplier
In general, binary data willkpand in sized by approximately 3.0 times when represented with this format.
EXAMPLE
Here is an xample ascii-hefile. It contains the dataHello, World” to be loaded at address 0x1000.
"B $A1000,
48 65 6C 6C 6F 2C 20 57 6F 72 6C 64 0A"C
COPYRIGHT
srec_catversion 1.8
Copyright © 1998, 1999, 2000, 2001 Peter Miller;
All rights resered.
Thesrec_catprogram comes with ABSOLUTELNO WARRANTY; for details use thesfec_cat
-VERSion Licenseommand. Thiss free softvare and you are welcome to redisfitidit under certain
conditions; for details use thsréc_cat -VERSIion Licenissommand.
AUTHOR
Peter Miller E-Mail:  millerp@canbauug.og.au
N\* WWW:  http://www.canbauug.og.au/ millerp/
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NAME
srec_intel — Intel Headecimal object file format specification

DESCRIPTION
This format is also knen as thdntel MCS-86 Objediormat.

This document describes thexadecimal object file format for the Intel 8-bit, 16-bit, and 32-bit
microprocessors. Theexadecimal format is suitable as input to®MR programmers or hardwe
emulators.

Hexadecimal object file format is aay of representing an absolute binary object file in ASBHcause

the file is in ASCII instead of binarit is possible to store the file is non-binary medium such as ftaper
punch cards, etc.; and the file can also be displayed drteZRinals, line printers, etcThe 8-bit
hexadecimal object file format alles for the placement of code and data within the 16-bit linear address
space of the Intel 8-bit processoithe 16-bit h#adecimal format alles for the 20-bit sgmented address
space of the Intel 16-bit processofmd the 32-bit format alles for the 32-bit linear address space of the
Intel 32-bit processors.

The hexadecimal representation of binary is coded in ASCII alphanumeric chardeteexample, the

8-bit binary \alue 0011-1111 is 3F in kadecimal. © code this in ASCII, one 8-bit byte containing the
ASCII code for the character '3’ (0011-0011 or 0x33) and one 8-bit byte containing the) ASCII code for
the character 'F’ (0100-0110 or 0x46) are required: each byte alue, the high-order kadecimal digit

is aways the first digit of the pair of kadecimal digits.This representation (ASCII kadecimal) requires
twice as may bytes as the binary representation.

A hexadecimal object file is bloekl into records, each of which contains the record type, length, memory
load address and checksum in addition to the deltare are currently six (6) d&rent types of records that
are defined, not all combinations of these records are meaningfidydno The record are:

» Data Record (8-, 16-, or 32-bit formats)

e End of File Record (8-, 16-, or 32-hit formats)

» Extended Sgment Address Record (16- or 32-bit formats)
» Start S@ment Address Record (16- or 32-bit formats)

» Extended Linear Address Record (32-bit format only)

» Start Linear Address Record (32-bit format only)

General Record Format

Record Record Load Record Data | Checksu
Mark Length Offset Type

Record Mark.
Each record lgns with a Record Mark field containing 0x3A, the ASCII code for the colon
(*:'") character

Record Length
Each record has a Record Length field which specifies the number of bytes of information or data
which follows the Recordyipe field of the recordThis field is one byte, represented ae tw
hexadecimal characterslhe maximum ®lue of the Record Length field isXaelecimal 'FF’ or
255.
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Load Ofset
Each record has a Loadf€Ht field which specifies the 16-bit starting loafs@(f of the data
bytes, therefore this field is only used for Data Recohd®ther records where this field is not
used, it should be coded as four ASCII zero characté@90” or 0x30303030). Thidield is
two byte, represented as fourdaelecimal characters.

Record Vpe
Each record has a RecorgpE field which specifies the record type of this recdrde Record
Type field is used to interpret the remaining information within the recb field is one byte,
represented as tmhexadecimal characterslhe encoding for all the current record types are:

Data Record
End of File Record
Extended Sgment Address Record

0

1

2

3 Sart Sgment Address Record

4 Extended Linear Address Record
5

Sart Linear Address Record

Data Eachrecord has aariable length Data field, it consists of zero or more bytes encoded as pairs of
hexadecimal digits.The interpretation of this field depends on the Recygpe Tield.

Checksum
Each record ends with a Checksum field that contains the AS&itibeimal representation of
the two’s complement ofthe 8-bit bytes that result from aganting each pair of ASCII
hexadecimal digits to one byte of binafyom and including the Record Length field to and
including the last byte of the Data fiel@herefore, the sum of all the ASCII pairs in a record
after cowerting to binaryfrom the Record Length field to and including the Checksum field, is
zero.

Extended Linear Address Record
(32-bit format only)
Record Record Load Record ULBA Checksum
Mark Length (2) | Offset (0) | Type (4) (2 bytes)
")
The 32-bit Extended Linear Address Record is used to specify bits 16-31 of the Linear Base Address
(LBA), where bits 0-15 of the LBare zero. Bits 16-31 of the LB are referred to as the Upper Linear
Base Address (ULB). Theabsolute memory address of a content byte in a subsequent Data Record is)
obtained by adding the MBto an offset calculated by adding the Load<@t field of the containing Data
Record to the indeof the byte in the Data Record (0, 1, 2n).. Thisoffset addition is done) modulo 4G
(i.e. 32-bits from OXFFFFFFFF to 0x00000000) results in wrapping around from the end tgitivérigeof
the 4G linear address defined by theALBrhelinear address at which a particular byte is loaded is
calculated as:
(LBA + DRLO + DRI) MOD 4G
where:

DRLO isthe Load Ofset field of a Data Record.

DRI isthe data byte indewithin the Data Record.
When an Extended Linear Address Record definesdlue wf LBA, it may appear arwhere within a
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32-bit hexadecimal object file. Thisalue remains in &ct until another Extended Linear Address Record
is encounteredThe LBA defaults to zero until an Extended Linear Address Record is encouniéned.
contents of the inglidual fields within the record are:

Record Mark
This field contains 0x3A, the kadecimal encoding of the ASCII colofr’() character

Record Length
The field contains 0x3032, thextaelecimal encoding of the ASCII characte®@2”, which is the
length, in bytes, of the ULBdata information within this record.

Load Ofset
This field contains 0x30303030, thexadecimal encoding of the ASCII characte®@§00”,
since this field is not used for this record.

Record Vpe
This field contains 0x3034, thexaslecimal encoding of the ASCII charactéd”, which
specifies the record type to be an Extended Linear Address Record.

ULBA This field contains four ASCII lkadecimal digits that specify the 16-bit Upper Linear Base
Address alue. Thevalue is encoded big-endian (most significant digit first).

Checksum
This field contains the check sum on the Record Length, LdadtORecord fpe, and ULB
fields.

Extended Segment Addess Record
(16- or 32-bit formats)

Record Record Load Record USBA Checksum

Mark Length (2) | Offset (0) | Type (2) (2 bytes)

)
The 16-bit Extended §enent Address Record is used to specify bits 4-19 of ths&et Base Address
(SBA), where bits 0-3 of the SBare zero. Bits 4-19 of the SB are referred to as the Upperdgbeent
Base Address (USB. Theabsolute memory address of a content byte in a subsequent Data Record is)
obtained by adding the 280 an dff set calculated by adding the Load<et field of the containing Data
Record to the indeof the byte in the Data Record (0, 1, 2n).. Thisoffset addition is done modulo 64K
(i.e. 16-bits from OXFFFF to 0x0000 results in wrapping around from the end togimming of the 64K
segment defined by the $B Theaddress at which a particular byte is loaded is calculated as:

SBA + ((DRLO + DRI) MOD 64K)

where:

DRLO isthe LOAD OFFSET field of a Data Record.
DRI isthe data byte indewithin the Data Record.

When an Extended §ment Address Record defines tladue of SB\, it may appear afwhere within a
16-bit hexadecimal object fileThis value remains in &ct until another Extended Gment Address
Record is encountered:he SBA defaults to zero until an Extendeddgdeent Address Record is
encountered.

The contents of the inddual fields within the record are:
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Record Mark
This field contains 0x3A, the kadecimal encoding of the ASCII colof’() character

Record Length
The field contains 0x3032, thexta@lecimal encoding of the ASCII characters '02’, which is the
length, in bytes, of the UBdata information within this record.

Load Ofset
This field contains 0x30303030, thexadecimal encoding of the ASCII characters '0000’, since
this field is not used for this record.

Record Vpe
This field contains 0x3032, thexslecimal encoding of the ASCII charactée”, which
specifies the record type to be an Extendephfeat Address Record.

USBA This field contains four ASCII lkadecimal digits that specify the 16-bit Uppeg®ent Base
Address alue. Thdield is encoded big-endian (most significant digit first).

Checksum
This field contains the check sum on the Record length, LaaétORecord ype, and USB
fields.

Data Record
(8-, 16- or 32-bit formats)

Record Record Load Record Data | Checksu
Mark Length Offset Type
")
The Data Record pwides a set of hedecimal digits that represent the ASCII code for data bytes that
malke wp a portion of a memory imageThe method for calculating the absolute address (linear in the 8-bit
and 32-bit case andgmented in the 16-bit case) for each byte of data is described in the discussions of the
Extended Linear Address Record and the Extendgth&eat Address Record.

The contents of the inddual fields within the record are:

Record Mark
This field contains 0x3A, the kadecimal encoding of the ASCII coloft’() character

Record Length
The field contains ta ASCII hexadecimal digits that specify the number of data bytes in the
record. Themaximum walue is 255 decimal.

Load Ofset
This field contains four ASCII lkadecimal digits representing thdsaft from the LB\ (see
Extended Linear Address Record see ExtendgthBert Address Record) defining the address
which the first byte of the data is to be placed.

Record Vpe
This field contains 0x3030, thexslecimal encoding of the ASCII charactéf”, which
specifies the record type to be a Data Record.

Data Thisfield contains pairs of ASCII kadecimal digits, one pair for each data byte.
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Checksum
This field contains the check sum on the Record Length, LdaétORecord Yipe, and Data
fields.

Start Linear Addr ess Record
(32-bit format only)

Record Record Load Record EIP Checksum
Mark Length (4) | Offset (0) | Type (5) (4 bytes)
")
The Start Linear Address Record is used to specifyxteeution start address for the object filehe \alue

given is the 32-bit linear address for the Elgjister Note that this record only specifies the code address
within the 32-bit linear address space of the 803B8&e code is to startxecution in the real mode of the
80386, then the Start @ment Address Record should be used instead, since that record specifies both the
CS and IP rgister contents necessary for real mode.

The Start Linear Address Record can appegwhare in a 32-bit headecimal object filelf such a record
is not present in a Radecimal object file, a loader is free to assign audestart address.

The contents of the inddual fields within the record are:

Record mark
This field contains 0x3A, the kadecimal encoding of the ASCII colof’() character

Record length
The field contains 0x3034, thexta@lecimal encoding of the ASCII characte®g”, which is the
length, in bytes, of the EIPgister content within this record.

Load Ofset
This field contains 0x30303030, thexadecimal encoding of the ASCII charactéd900”,
since this field is not used for this record.

Record Vpe
This field contains 0x3035, thexselecimal encoding of the ASCII charactéb”, which
specifies the record type to be a Start Linear Address Record.

EIP Thisfield contains eight ASCII hadecimal digits that specify the 32-bit Elgister contents.
The field is encoded big-endian (most significant digit first).

Checksum
This field contains the check sum on the Record length, LaaétORecord ype, and EIP
fields.

Start Segment Addiess Record
(16- or 32-bit formats)

Record Record Load Record CS (2 bytes)| IP (2 bytes)| Checksum
Mark Length (4) | Offset (0) | Type (3)
")
The Start Sgment Address Record is used to specify #eeution start address for the object filEhe
value given is the 20-bit sgment address for the CS and IBisters. Notehat this record only specifies
the code address within the 20-biggsented address space of the 8086/80T8& Start Sgment Address
Record can appearynmhere in a 16-bit headecimal object file.If such a record is not present in a
hexadecimal object file, a loader is free to assign awdestart address.
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The contents of the inddual fields within the record are:

Record Mark
This field contains 0x3A, the kadecimal encoding of the ASCII coloft’() character

Record Length
The field contains 0x3034, thextaelecimal encoding of the ASCII characte®d”, which is the
length, in bytes, of the CS and IRjiger contents within this record.

Load Ofset
This field contains 0x30303030, thexhdecimal encoding of the ASCII characte®d900”,
since this field is not used for this record.

Record Vpe
This field contains 0x3033, thexssecimal encoding of the ASCII character '03’, which
specifies the record type to be a StagrBent Address Record.

CS Thisfield contains four ASCII headecimal digits that specify the 16-bit C§ister contents.
The field is encoded big-endian (most significant digit first).

P Thisfield contains four ASCII headecimal digits that specify the 16-bit IRjister contentsThe
field is encoded big-endian (most significant digit first).

Checksum
This field contains the check sum on the Record length, LoaétORecord ype, CS, and IP
fields.

End of File Record
(8-, 16-, or 32-bit formats)

Record Record Load Record Checksum (OxFF
Mark Length (0) | Offset (0) | Type (1)
(lﬂ:! i)

The End of File Record specifies the end of theatlecimal object file.
The contents of the inddual fields within the record are:

Record mark
This field contains 0x3A, the kadecimal encoding of the ASCII colofr’() character

Record Length
The field contains 0x3030, thextaelecimal encoding of the ASCII characte®®”. Sincethis
record does not containyaBata bytes, the length is zero.

Load Ofset
This field contains 0x30303030, thexadecimal encoding of the ASCII characte®@900”,
since this field is not used for this record.

Record Vpe
This field contains 0x3031, thexsslecimal encoding of the ASCII charactéd”, which
specifies the record type to be an End of File Record.

Checksum
This field contains the check sum an the Record Length, LdadtCdnd Recordype fields.
Since all the fields are static, the check sum can also be calculated statidahe alue is
0x4646, the headecimal encoding of the ASCII charactelfs"".
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Size Multiplier
In general, binary data willkpand in sized by approximately 2.3 times when represented with this format.

EXAMPLE
Here is anxample Intel hg file. It contains the dataHello, World” to be loaded at address 0.
:0D00000048656C6C6F2C20576F726C640AA1
:00000001FF

REFERENCE
This information comes éry indirectly) fromMicroprocessos and Plogrammed Lgic, Second Edition,
Kenneth L. Short, 1987, Prentice-Hall, ISBN 0-13-580606-2.

COPYRIGHT
srec_catversion 1.8
Copyright © 1998, 1999, 2000, 2001 Peter Miller;
All rights resered.

Thesrec_catprogram comes with ABSOLUTELNO WARRANTY; for details use thestec_cat
-VERSion Licenseommand. Thiss free softvare and you are welcome to redisfitidvit under certain
conditions; for details use thsréc_cat -VERSIion Licenissommand.

AUTHOR
Peter Miller E-Mail:  millerp@canbauug.og.au
\* WWW:  http://www.canbauug.og.au/ millerp/
Derivation

This manual page is deed from a file markd as follavs:
Intel Hexadecimal Object Filedtrmat Specification; Resion A, 1/6/88

Disclaimer: Intel ma&s no representation oawanties with respect to the contents hereof and specifically
disclaims ag implied warranties of merchantability or fithess foyauarticular purposeFurther Intel

resenes the right to rése this publication from time to time in the content hereof without atitig of

Intel to notify aly person of such késion or changesThe publication of this specification should not be
construed as a commitment on Irggdart to implement anproduct.
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NAME
srec_mos_tech — MOS¢thnologies file format
DESCRIPTION
The Mos Echnologies format ales binary files to be uploaded andutdoaded between between a
computer system (such as a PC, Macintosh,avkstation) and an emulator orakiation board for
microcontrollers and microprocessors.
The Lines
Each line consists of 5 field§.hese are the length field, address field, data field, and the checkkam.
lines alvays start with a semicolon (;) character
The Fields
; ‘ Length ‘ Address‘ Datz# Checksu+n ‘
Length Therecord length field is a 2 character (1 byte) field that specifies the number of data bytes in the
record.
Address Thisgs a 2-byte address that specifies where the data in the record is to be loaded into memory
Data Thedata field contains thexecutable code, memory-loadable data or deseagtiformation to
be transferred.
Checksum
The checksum is an 2-byte field that represents the least significemttenof the the sum of the
values represented by the pairs of characters making up the slemgth, address, and data
fields.
Size Multiplier
In general, binary data wilkpand in sized by approximately 2.4 times when represented with this format.
EXAMPLE
Here is an xample MOS €chnologies format filelt contains the dataHello, World” to be loaded at
address 0.
S$110000048656C6C6F2C20576F726C640A9D
;00
COPYRIGHT
srec_catversion 1.8
Copyright © 1998, 1999, 2000, 2001 Peter Miller;
All rights resered.
Thesrec_catprogram comes with ABSOLUTELNO WARRANTY; for details use thesfec_cat
-VERSion Licenseommand. Thiss free softvare and you are welcome to rediafitdit under certain
conditions; for details use thsréc_cat -VERSIion Licerissommand.
AUTHOR
Peter Miller E-Mail:  millerp@canbauug.og.au
N\* WWW:  http://www.canbauug.og.au/ millerp/
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NAME
srec_motorola — Motorola S-Recordxadecimal file format
DESCRIPTION
This format is also knen as theExorciser, Exormacsor Exormaxformat.
Motorola’s Srecord format allevs binary files to be uploaded andaudoaded between twoomputer
systems. Thisype of format is widely used when transferring programs and data between a computer
system (such as a PC, Macintosh, orkstation) and an emulator orauation board for Motorola
microcontrollers and microprocessors.
The Lines
Most S-Record file contain only S-Record lines (see tkegeetion), which alays start with a capital S
character Some systems generatarious ‘extensions’which usually manifest as lines which start with
something elseThese “extension’ lines may or may not break other systems made by o¢inelovs.
Caveat emptor
The Fields

The S-record format consists of 5 fields. These are the type field, length field, address field, data field, and
the checksumThe lines alvays start with a capital S character

’S ‘ Type‘ Record.ength Address‘ Dat# Checksqm

Type Thetype field is a 1 character field that specifies whether the record is an SO, S1, S2, S3, S5, S7,
S8 or S9 field.

Record Length
The record length field is a 2 character (1 byte) field that specifies the number of character pairs
(bytes) in the recordxeluding the type and record length fields.

Address Thiss a 2-, 3- or 4-byte address that specifies where the data in the S-record is to be loaded into
memory

Data Thedata field contains thexecutable code, memory-loadable data or deseagtiformation to
be transferred.

Checksum
The checksum is an 8-bit field that represents the least significant byte of theoamaement
of the sum of thealues represented by the pairs of characters making up the sdeogth,
address, and data fields.

Record Types
SO Thistype of record is the header record for each block of S-recotusdata field may contain
ary descriptve information identifying the follewing block of S-records(It is commonly
“HDR” on mary systems.) Theaddress field is normally zero.

S1 Arecord containing data and the 2-byte address at which the data is to reside.
S2 Arecord containing data and the 3-byte address at which the data is to reside.
S3 Arecord containing data and the 4-byte address at which the data is to reside.
S5 Arecord containing the number of S1, S2 and S3 records transmitted in a particulaiTbieck.

count appears in the address fielthere is no data field.

S7 Atermination record for a block of S3 recordshe address field may contain the 4-byte address
of the instruction to which control is passékhere is no data field.
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S8 Atermination record for a block of S2 recorddhe address field may optionally contain the
3-byte address of the instruction to which control is pas$kdre is no data field.

S9 Atermination record for a block of S1 recorddhe address field may optionally contain the
2-byte address of the instruction to which control is pasetht specified, the first entry point
specification encountered in the object module input will be uSkdre is no data field.

Size Multiplier
In general, binary data willkpand in sized by approximately 2.4 times when represented with this format.
EXAMPLE
Here is an xample S-Record filelt contains the datédHello, World” to be loaded at address O.
S00600004844521B
S$110000048656C6C6F2C20576F726C640A9D
S5030001FB
S9030000FC
COPYRIGHT

srec_catversion 1.8
Copyright © 1998, 1999, 2000, 2001 Peter Miller;
All rights resered.

Thesrec_catprogram comes with ABSOLUTELNO WARRANTY; for details use thesfec_cat
-VERSion Licenseommand. Thiss free softvare and you are welcome to rediafitdit under certain
conditions; for details use thsréc_cat -VERSIion Licerissommand.

AUTHOR
Peter Miller E-Mail:  millerp@canbauug.og.au
N\* WWW:  http://www.canbauug.og.au/ millerp/
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NAME
srec_tektronix — &ktronix hexadecimal file format
DESCRIPTION
The Tektronix hexadecimal file format is no longeery common.It senes a similar purpose to the
Motorola and Intel formats, usually used to transfer data intdCBPRrogrammers.
The Lines
Most Tektronix he files contain only &ktronix hex lines (see the mésection), which avays start with a
slash (7'") character There are only tartypes of lines — data lines and a termination line.
Data Lines

Data lines hee five fields: address, length, checksum 1, data and checkstimeZines alays start with a
slash (/") character

’/ ‘Address‘ Length‘ Checksumh Da#a CheckstZ

Address Thiss a 4 character (2 byte) address that specifies where the data in the record is to be loaded
into memory

Data Length
The data length field is a 2 character (1 byte) field that specifies the number of character pairs
(bytes) in the data fieldThis field neer has a alue of zero.

Checksum 1
The checksum 1 field is a 2 character (1 byte) figklvalue is the 8-bit sum of the six 4-bit
values which ma& wp the address and length fields.

Data Thedata field contains character pairs (bytes); the number of character pairs (bytes) is indicated
by the length field.

Checksum 2
The checksum 2 field is a 2 character (1 byte) figklvalue is the least significant byte of the
sum of the alues of the data field.

Termination Line
Termination lines hee three fields: address, zero and checksiifre lines alvays start with a slash'{*")
character

’/ ‘Address‘ Zero‘ Checksuv%

Address Thiss a 4 character (2 byte) address that specifies whergitodsecution.
Zero Thedata length field is a 2 character (1 byte) fieldadtig zero.

Checksum
The checksum 1 field is a 2 character (1 byte) figklvalue is the 8-bit sum of the six 4-bit
values which ma& up the address and zero fields.

Size Multiplier
In general, binary data willkpand in sized by approximately 2.4 times when represented with this format.
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EXAMPLE
Here is an xample Ektronix he file. It contains the datédHello, World” to be loaded at address 0.
/00000D0D48656C6C6F2C20576F726C640A52
/00000000

COPYRIGHT
srec_catversion 1.8
Copyright © 1998, 1999, 2000, 2001 Peter Miller;
All rights resered.

Thesrec_catprogram comes with ABSOLUTELNO WARRANTY; for details use thesfec_cat
-VERSion Licenseommand. Thiss free softvare and you are welcome to rediafitibit under certain
conditions; for details use thsréc_cat -VERSIion Licerissommand.

AUTHOR
Peter Miller E-Mail:  millerp@canbauug.og.au
N\* WWW:  http://www.canbauug.og.au/ millerp/
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NAME
srec_tektronix_xended - €ktronix Extended hedecimal file format
DESCRIPTION
This format allevs binary files to be uploaded andisdoaded between mwomputer systems, typically
between a computer system (such as a PC, Macintoslorkstation) and an emulator orauation board
for microcontrollers and microprocessors.
The Lines
Lines alvays start with a percent (%) charact&ach line consists of 5 field§.hese are the length field,
the type field, the checksum, the address field (including address length), and the data field.
The Fields

’%‘ Length‘ '}ype‘ Checksum‘ Addres# Dz#ta

Record Length
The record length field is a 2 character (1 byte) field that specifies the number of characters (not
bytes) in the recordxeluding the percent, the length field, the type field and the checksum.

Type Thetype field is a 1 character field that specifies whether the record is data (6) or termination (8).

Checksum
The checksum is an 2 character (1 byte) field that represents the sum of all the nibbles on the line,
excluding the checksum.

Address Thigs a 9 character fieldThe first character is the address size; itisgd 8. The remaining 8
chegaracters are the 4-byte address that specifies where the data is to be loaded into memory

Data Thedata field contains thexecutable code, memory-loadable data or desegptiformation to
be transferred.

Record Types
6 A record containing datalhe data is placed at the address specified.

8 A termination record The address field may optionally contain the address of the instruction to
which control is passedlhere is no data field.

Size Multiplier
In general, binary data wilkpand in sized by approximately 2.5 times when represented with this format.

EXAMPLE
Here is an xample Ektronix etended file.It contains the datéHello, World” to be loaded at address
0x006B.
%256D980000006B48656C6C6F2C20576F726C64210A
%09819800000000

COPYRIGHT
srec_catversion 1.8
Copyright © 1998, 1999, 2000, 2001 Peter Miller;
All rights resered.

Thesrec_catprogram comes with ABSOLUTELNO WARRANTY; for details use thesfec_cat
-VERSion Licenseommand. Thiss free softvare and you are welcome to rediafitdit under certain
conditions; for details use thsréc_cat -VERSIion Licerissommand.
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AUTHOR
Peter Miller E-Mail:
N\* WWW:

Reference Manual

millerp@cantauug.og.au
http://www.canbauug.og.au/"millerp/
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NAME
srec_ti_tagged —ékas Instrumentsagged file format
DESCRIPTION
This format is also knen as theTl-Tagged or TI-SDSMA format.
This format allevs binary files to be uploaded andisidoaded between mwomputer systems, typically
between a computer system (such as a PC, Macintoslorkstation) and an emulator oraiuation board
for microcontrollers and microprocessors.
The Lines
Unlike mary other object formats, the lines themsshare not especially significarfthe format consits of
a rumber oftagged fields, and lines are composed of a series of these fields.
Tag  Description
* Data byte.
: End of file.
7 Address.
8 Dummy checksum (ignored).
9 Address.
B Data word.
F End of data record.
K Program identifier
Data Byte
8 [n|n]
One byte of dataThennis 8-bit big-endian headecimal.
End of File
. | cRLF
The end of data is indicated by this taighe end of line sequence (LF on Unix systems, CRLF on PCs)
follows this tag.
Checksum

7 infnfn]n

The checksum is the 2s complement sum of the 8-bit AS(lleg of characters, gi@ning with the first
tag character and ending with the checksum tag charactéFl{&hnnnis 16-bit big-endian hedecimal.

Dummy Checksum

8 nfnln[n

The checksum is the 2s complement sum of the 8-bit AS(likeg of characters, gi@ning with the first
tag character and ending with the checksum tag charactert{@nhnnnis 16-bit big-endian headecimal.
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Address

9 nfnn]n

Addresses may begn for ary data byte, bt none is mandatoryThe file bgins at 0000 if no address is
given before the first data fieldThennnnis 16-bit big-endian hedecimal.

Data Word

Blafalbfo)

Two bytes of dataTheaaandbb are each 8-bit big-endianedecimal.

The end of line sequence (LF on Unix systems, CRLF on PCs) is escaped using this tag.

End of Record

Program Identifier

Klnfnln]n] e

The program identifier can contain a brief description of the program, or can be eenfhe ¢ext portion
is optional). Thennnnlength of the field includes the ‘K’, the length and thé;ti is at least 5.

Size Multiplier
In general, binary data willkpand in sized by approximately 2.9 times when represented with this format.

EXAMPLE
Here is an xample TI-Tagged file.It contains the dataHello, World” to be loaded at address 0x0100.
K000590100B4865B6C6CB6F2CB2057B6F72B6C64*0A7F648F

COPYRIGHT
srec_catversion 1.8
Copyright © 1998, 1999, 2000, 2001 Peter Miller;
All rights resered.

Thesrec_catprogram comes with ABSOLUTELNO WARRANTY; for details use thesfec_cat
-VERSion Licenseommand. Thiss free softvare and you are welcome to rediafitdit under certain
conditions; for details use thsréc_cat -VERSIion Licerissommand.

AUTHOR
Peter Miller E-Mail:  millerp@canbauug.og.au
N\* WWW:  http://www.canbauug.og.au/ millerp/
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NAME
srec_wilson — wilson file format

DESCRIPTION

This is a mystery format, added to support a mysery@®Rader used by Alan lgon
<dvdsales@dvdlibrargo.uk>

If you knaw the true name of this format, please let mevkntt bears a remarkable similarity to the
Motorola S-Record format, ever | can find no reference to a "compressed" Motorola format.

The Lines
Each line contains normal ASCII characters, amdh bit on” characters, lt the ASCII control characters
are oided (the high-bit-on con characters are nvoided). Normaline termination characters (CRLF or
LF, depending on your system) are used.

The presence of high-bit-on characters esathis format unattraegg o snd via email, as it must be
wrapped as a binary attachment, increasing its size.

In general, a single byte per byte is used to encalles, hwever some \alues use tabytes, according to
the following table:
Byte Value Encodingl or 2 chars)

0x00 .. Ox9F 0x40 .. OxDF

OxAO0 .. OXAF  0x3A 0x30 .. 0x3A Ox3F

0xBO .. OXBF  0x3B 0x30 .. 0x3B 0x3F

O0xCO .. OXCF  0x3C 0x30 .. 0x3C 0x3F

0xDO .. OXDF  0x3D 0x30 .. Ox3D Ox3F

OxEO .. OxFF OxEOQ .. OXFF
The rest of this description, when refering‘bytes” means byte alues encoded using the abdable.

The Fields

Each line consists of 5 fields. These are the type field, length field, address field, data field, and the
checksum.

’Type ‘ Record Length Address‘ Data‘ Checksufn

Type Thetype field is a 1 character field that specifies whether the record is data (0x43), or termination
(0x47).

Record Length

The record length field is a 1 byte field that specifies the number of bytes in the necloding
the type and record length fields.

Address Thigs a 4-byte address that specifies where the data is to be loaded into memory

Data Thedata field contains thexecutable code, memory-loadable data or desegptiformation to
be transferred.

Checksum

The checksum is an 1-byte field that represents the least significant byte of sh@mpéement
of the sum of thealues represented by the bytes making up the length, address, and data fields.
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Record Types
0x43 (#) A record containing data and the 4-byte address at which the data is to reside.

0x47 (') A termination recordThe address field may contain the 4-byte address of the instruction to
which control is passedlhere is no data field.

Size Multiplier
In general, binary data willkpand in sized by approximately 1.5 times when represented with this format.

COPYRIGHT
srec_catversion 1.8
Copyright © 1998, 1999, 2000, 2001 Peter Miller;
All rights resered.

Thesrec_catprogram comes with ABSOLUTELNO WARRANTY; for details use thestec_cat
-VERSion Licenseommand. Thiss free softvare and you are welcome to redisfitidvit under certain
conditions; for details use thsréc_cat -VERSIion Licenissommand.

AUTHOR
Peter Miller E-Mail:  millerp@canbauug.og.au
N\* WWW:  http://www.canbauug.og.au/ millerp/
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