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NAME
srec_input — input file specifications
SYNOPSIS
srec_*filenam¢ format]
DESCRIPTION
This manual page describes the input file specifications fosrélte cafl), srec_cmgl) andsrec_infg@l)
commands.

Input files may be qualified in a number odiys: you may specify their format and you may specify filters
to apply to them. An input file specification looksdikis:
filenam¢ format][ —ignore-checksums fjlter ... ]

The filenameThe filename may be specified as a file name, or the special name “-” which is understood to
mean the standard input.

Grouping with Parentheses
There are some cases where operator precedence of the filters can be ambiguous. Input specifications may
also be enclosed kyparenthesesto male gouping &plicit. Remembethat the parentheses must be sep-
arate vords,i.e. surrounded by spaces, andytheéll need to be quoted to get them past the shigiterpre-
tation of parentheses.

Those Option Names Swr Are Long
All options may be abbreviated; the abbation is documented as the upper case letters, all lower case let-
ters and underscores (_) are optiondu must use consecut squences of optional letters.

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

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

Options and other command line arguments may be mixed arbitrarily on the command line.

The GNU long option names are understo&ihce all option names farec_inputare long, this means
ignoring the extra leading “-". The-bptiorFvalu€’ convention is also understood.

File Formats
The formatis specified by the gumentafter the file name. The format defaults to Motorola S-Record if
not specified. The format specifiers are:

—Absolute_Object_Module_Format
This option says to use the Intel Absolute Object Modolenat (AOMF) to read the file(See
srec_aon(b) for a description of this file format.)

—Ascii-Hex
This option says to use the Ascii-tiormat to read the fileSeesrec_ascii_hefb) for a descrip-
tion of this file format.

—Atmel_Generic
This option says to use the Atmel Generic format to read the filesr&eeatmel_genetib) for a
description of this file format.

—Binary
This option says the file is awabinary file, and should be read literallgThis option may also
be written —Rw.) Seesrec_binary5) for more information.

-B-Record
This option says to use the Freescale MC68EZ328 Dragonball bootstrap b-record format to read
the file. Seesrec_brecor¢b) for a description of this file format.

—COsmac
This option says to use the RCA Cosmac EIf format to read theSdesrec_cosmg®) for a
description of this file format.
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—Dec_Binary
This option says to use the DEC Binary (XXDP) format to read theSiesrec_dec_binar(p)
for a description of this file format.

—Elektor_Monitor52
This option says to use the EMONS52 format to read the $isesrec_emon5@®) for a descrip-
tion of this file format.

—FAlrchild
This option says to use the Fairchildifbug format to read the fileSeesrec_faichild(5) for a
description of this file format.

—Fast_Load
This option says to use the LSI Logic Fast Load format to read th&blesrec_fastloa(b) for a
description of this file format.

—Formatted_Binary
This option says to use theorfmatted Binary format to read the file&See srec_format-
ted_binary5) for a description of this file format.

—Four_Packed_Code
This option says to use the FPC format to read the Sikmsrec_fp¢5) for a description of this
file format.

—Guess This option may be used to ask srec_input to guess the input format. This is slower than specify-
ing an explicit format, as it may open and close the file a number of times.

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

—INtel_HeX_ 16
This option says to use the Intekiis (INHX16) format to read the fileSeesrec_intel1§5) for
a description of this file format.

—Memory_Initialization_File
This option says to use the Memory Initialization File (MIF) format by Altera to read the file.
Seesrec_mif(5) for a description of this file format.

-MOS_Technologies
This option says to use the Mos Technologies format to read th&éksrec_mos_tedb) for a
description of this file format.

—Motorola [ width]
This option says to use the Motorola S-Record format to read thgMby also be written —S-
Record.) Sesrec_motorolé) for a description of this file format.

The optionalwidth agument describes the number of bytes which form each address multiple.
For normal uses the dafilt of one (1) byte is appropriate. Some systems with 16-bit or 32-bit
targets mutilate the addresses in the file; this option will correct for tiatike nost other
parameters, this one cannot be guessed.

-Needham_Hexadecimal
This option says to use the Needham Electronics ASCII file format to read theSéite.
srec_needha(b) for a description of this file format.

—Ohio_Scientific
This option says to use the Ohio Scientific fornta¢esrec_0s65(b) for a description of this file
format.

-SIGnetics
This option says to use the Signetics forma¢esrec_spasifd) for a description of this file for
mat.
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—SPAsm
This option says to use the SPASM assembler output format (commonly used by PIC program-
mers). Seesrec_spasiid) for a description of this file format.

—SPAsm_ LittleEndian
This option says to use the &M assembler output format (commonly used by PIC program-
mers). Butwith the data the other way around.

-STewie
This option says to use the ®te binary format to read the fil&Seesrec_stewi€b) for a descrip-
tion of this file format.

—Tektronix
This option says to use theskironix he& format to read the fileSeesrec_tektronixs) for a
description of this file format.

—Tektronix_Extended
This option says to use the Tektronix extended fermat to read the file.See srec_tek-
tronix_extende(b) for a description of this file format.

—Texas_Instruments_Tagged
This option says to use theexds Instruments Tagged format to read the filgee
srec_ti_tayged(5) for a description of this file format.

—Texas_Instruments_Tagged 16
This option says to use theexds Instruments SDSMA 320 format to read the fileSee
srec_ti_tayged 16(5) for a description of this file format.

—Texas_Instruments_TeXT
This option says to use theexdis Instruments TXT (MSP430) format to read the fikee
srec_ti_tx¢5) for a description of this file format.

-VMem
This option says to use theeNMog VMEM format to read the fileSeesrec_vmeifd) for a
description of this file format.

—WILson
This option says to use the wilson format to read the 8kesrec_wilsoi5) for a description of
this file format.

Ignore Checksums
The —ignore-checksums option may be used to disable checlgiglation of input files, for those formats
which have checksums at all. Note that the checksumiugs are still read in and parsed (so it is still an
error if they are missing) bt their values are not chemk Usedafter an input file name, the optiorfeats
that file alone; used anywhere else on the command line, it applies to all following files.

Generators
It is also possible to generate data, rather than read it from &dilemay use a generator anywhere you
could use a file. An input generator specification looles this:

—GENerate address-range-data-source
The—-data-sourcenay be one of the following:

—CONSTant number
This generator manufactures data with theagibyte value of the the gén address rangeFor
example, to fill memory addresses 100..199 with newlines (0x0A), you could use a comraand lik

srec_cat —generate 100 200 —constant 10 -0 newlines.srec
This can, of course, be combined with data from files.

—-REPeat_Datanumber..
This generator manufactures data with thexgbyte values repeatingver the the gien address
range. IBr example, to create a datayimn with OXDE in the en bytes and OxAD in the odd
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bytes, use a generatordikhis:
srec_cat —generate 0x1000 0x2000 -repeat-data OXDE OxAD

The repeat boundaries are aligned with the base of the address range, modulo the number of
bytes.

—REPeat_Stringtext
This generator is almost identical to —repeat-data except that the data to be repeatestisfthe te
the gven gring. For example, to fill the holes in an EPROM imagprom.srecwith the text
“Copyright (C) 1812 Tchaiivsky”, combine a generator and an —exclude fikach as the com-
mand

srec_cat eprom.srec \
-generate 0 0x100000 \
-repeat-string 'Copyright (C) 1812 Tchaikovsky. '\
-exclude -within eprom.srec \
-0 eprom.filled.srec

The thing to note is that we V®two data sources: theprom.sredile, and generated dataep an
address range which was first mgabyte of memory but excluding areasved by the
eprom.sredata.

Anything else will result in an error.

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

—-Big_Endian_Checksum_BitNotaddresq nbyteq width]]
This filter may be used to insert the anedmplement checksum of the data into the data, most
significant byte first. The data is literally summed,; if there are duplicate bytes, this will produce
an incorrect result, if there are holes, it will be as ifythere filled with zeros. If the data
already contains bytes at the checksum location, you need to uselaaeefilter or this will
generate errorsYou need to apply and crop or fill filters before this filtéhe value will be writ-
ten with the most significant byte first. The number of bytes of resulting checksaunitsi¢d 4.
The width (the width in bytes of the values being summed) defaults to 1.

—-Big_Endian_Checksum_Negatie addresq nbyted width]]
This filter may be used to insert theoter complement (ngaive) checksum of the data into the
data. Otherwissimilar to the abee.

—-Big_Endian_Checksum_Positie addresq nbyteq width]]
This filter may be used to insert the simple checksum of the data into theDdla¢awise similar
to the abwe.

—Little_Endian_Checksum_BitNot addresq nbyteq width]]
This filter may be used to insert the acne@mplement (bitnot) checksum of the data into the data,
least significant byte first. Otherwise similar to thevaebo

—Little_Endian_Checksum_Negatve addresq nbyteq width]]
This filter may be used to insert theoter complement (ngaive) checksum of the data into the
data. Otherwissimilar to the abee.

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

—Byte_Swap[ width]
This filter may be used to swap pairs of odd arath bytes. Byspecifying a width (in bytes) it is
possible to reerse the order of 4 and 8 bytes, theaddifis 2 bytes.(Widths in excess of 8 are
assumed to be number of bitsl) is not possible to swap nonaper-of-two addresses. @
change the alignment, use the offset filter before and after.
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-Big_Endian_CRC16addresq —CCITT | -XMODEM | -BROKEN ][ ~AUGment | -No-AUGment ]
This filter may be used to insert an industry standard 16-bit CRC checksum of the data into the
data. o bytes, big-endian ordeare inserted at the addressai. Holesin the input data are
ignored. Bytesare processed in ascending address omigrif the order the appear in the
input).
The following additional modifiers are understood:

-CCITT
The CCITT calculation is performed. The initial seed is OxFFHfs is the default.

-XMODEM
The alternate XMODEM calculation is performed. The initial seed is 0x0000.

-BROKEN
A common-but-broken calculation is performed. The initial seed is 0x84CF.

—AUGment
The CRC is augmented by sixteen zero bits at the end of the calculation. do not use it.
This is the default.

—No-AUGment
The CRC is not augmented at the end of the calculafibis is less standard conform-
ing, but some implementations do this.

Note: If you have toles in your data, you will get a different CRC than if there were no holes.
This is important because the in-memory EPROM image will na# hales. You almost alays

want to use thefill filter before ag of the CRC filters. You will receive a warning if the data
presented for CRC has holes.

You should also beware that the lower and upper bounds of your data may not be the same as
the lower and upper bounds of your EBNR This is another reason to use théll filter,
because it will establish the data across the full EPROM address range.

Note that there are a great manCRC16 implementations out there, see
http://www.joegeluso.com/sofave/articles/ccitt.htm for more informationlf all else fils,
SRecord is open source software: read the SRecord sourceltm€&RC16 source code (found
in thelib/crc16.cc file of the distribution tarball) has a great mamplanatory comments.

Please try all six combinations of the abaptions before reporting aug in the CRC16 calcula-
tion.

—Little_Endian_CRC16 address
As abwe, 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. ur bytes, big-endian ordeare inserted at the addresyeayi. Holesin the input data are
ignored. Bytesare processed in ascending address omigrif the order the appear in the
input). Sealso the note about holes, &bo

The following additional modifiers are understood:

-CCITT
The CCITT calculation is performed. The initial seed is all one bitsis is the
default.

-XMODEM
An alternate XMODEM-style calculation is performed. The initial seed is all zero bits.

—Little_Endian_CRC32 address
As abwe, except little-endian order.
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—Crop address-range
This filter may be used to isolate a section of data, and discard the rest.

—Exclude address-range
This filter may be used to exclude a section of data, and keep the rest. The is the logical comple-
ment of the-Crop filter.

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

—=UnFill value[ min-run-length|
This filter may be used to create gaps in the data with bytes equdli¢o You can think of it as
reversing the effects of theFill filter. The gaps will only be created if the are at leash-run-
lengthbytes in a rv (defaults to 1).

—Random_Fill address-range
This filter may be used to fill grgaps in the data with random bytes. The fill will only occur in
the address rangevgn.

—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 XORvalueto 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/alueto 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 value of eery data byte. This is useful if you need to
invert the data. Only existing data is altered, no holes are filled.

—-Big_Endian_Lengthaddresq nbyteq width]]
This filter may be used to insert the length of the data (high water mimweal@r) into the data.
This includes the length itself. If the data already contains bytes at the length location, you need
to use an exclude filteor this will generate errors. Theale will be written with the most sig-
nificant byte first. The number of bytes defaults to 4. The widthulsfto 1, and is divided into
the actual lenght, thus you can insert the width in units of words (2) or longs (4).

—-Big_Endian_Exclusive _Length addresq nbyteq width]]
As abwe, except that the result doest include the length itself.

—Little_Endian_Length addresq nbyteq width]]
As abae, howeve the value will be written with the least significant byte firstlLit-
tle_Endian_Exclusive Length addresq nbytes] width ]] As above, except that the result does
not include the length itself.

—-Big_Endian_MAXimum addresq nbytes]
This filter may be used to insert the maximum address of the data (high water
+ 1) into the data. This includes the maximum itséffthe data already contains bytes at the
given address, you need to use an exclude fitterthis will generate errors. The value will be
written with the most significant byte first. The number of bytes defaults to 4.

—-Big_Endian_Exclusve_ MAXimum addresq nbytes]
As abwe, except that the result doest include the length itself.

—Little_Endian_MAXimum addresq nbyteg|
As abae, howeve the value will be written with the least significant byte first.
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—Little_ Endian_Exclusive_ MAXimum addresq nbyteg|
As abwe, except that the result doest include the length itself.

—-Big_Endian_MINimum addresq nbytes]
This filter may be used to insert the minimum address of the datavéiter) into the dataThis
includes the minimum itselflf the data already contains bytes at theegiaddress, you need to
use an exclude filteor this will generate errorsThe value will be written with the most signifi-
cant byte first. The number of bytes defaults to 4.

—-Big_Endian_Exclusve_MINimum addresq nbyteg|
As abwe, except that the result doest include the length itself.

—Little_Endian_MINimum addresq nbytes]|
As abae, howeve the value will be written with the least significant byte first.

—Little_Endian_Exclusive_MINimum addresq nbytes]
As abwe, except that the result doest include the length itself.

—OFfsetnbytes
This filter may be used tofskt the addresses by theai number of bytes. No data is lost, the
addresses will wrap around in 32 bits, if necessaou may use rggtive numbers for the déet,
if you wish to mee data lower in memory.

Please note: thexecution start address is a different concept than the first address in memory of
your data. If you w&nt to change where your monitor will staxeguting, use the-execution-
start-addressoption rec_cagl) only).

—=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 leae o gaps. Thisuseful for wide data buses and memory stripifige multipleis the
bytes multiple to spliteer, the offsetis the byte offset into this range (defaults to 0),whdth is
the number of bytes to extract (defaults to 1) within the multipieorder to lege o gaps, the
output addresses amgiith/ multiple) times the input addresses.

—Un_SPIlit multiple[ offset[ width]]
This filter may be used toverse the dects of the split filter The arguments are identicallote
that the address range is expandadl{iple/ width) times, leaving holes between the stripes.

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

minimum maximum
If you specify two number on the command line (decimal, octal and hexadecimal are understood,
using the C corentions) this is anxlicit address range. The minimum is inclgsithe maxi-
mum is &clusive (one more than the last address). If the maximumviengas 2ro then the
range extends to the end of the address space.

-Within input-specification
This says to use the specified input file as a mable. range includes all the places the specified
input has data, and holes where it has holes. The input specification need not be just a file name,
it may be anything another input specification can be.

See also theover option for a discussion on operator precedence.

—OVER input-specification
This says to use the specified input file as a mask. The rateyels from the minimum to the
maximum address used by the input, without boles, @en if the input has holes. The input
specification need not be just a file name, it may be anythingther input specification can be.

You may need to enclosmput-specificationn parentheses to mealaire it cant misinterpret
which arguments go with which input specification. This is particularly important when a filter is
to follow. For example

filenamefill O -over filename2-swap-bytes
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groups as
filename-fill 0 -over ' (' filename2-swap-bytes ')’
when what you actually wanted was
‘(" filenamefill O -over filename2)’ —swap-bytes
The command line expression parsing tends to be “greedy” (or right ase)cwtier than con-
servatve (or left associatie).

address-range-RAnge-PADding number
It is also possible to pad ranges to be whole aligned multiples ofvdrergimber For example
input-file-fill OXFF -within input-file-range-pad 512
will fill the input-fileso that it consists of whole 512-byte blocks, aligned on 512 byte boundaries.
Any large holes in the data will also be multiples of 512 bytes, thoughthg have keen shrunk
as blocks before and after are padded.

This operator has the same precedence as the explicit union operator.

address-range INTERsect address-range
You can intersect tw address ranges to produce a smaller address range. The intersection opera-
tor has higher precedence than the implicit union operatduéged left to right).

address-range-UNlon address-range
You can union tvo address ranges to produce a larger address range. The union operator has
lower precedence than the intersection operatafuated left to right).

address-range-DIFference address-range
You can difference tw address ranges to produce a smaller address range. The result is the left
hand range with all of the right hand range reedo Thedifference operator has the same prece-
dence as the implicit union operatovde@ated left to right).

address-rang address-range
In addition, all of these methods may be used, and used more than once, and the results will be
combined (implicit union operatozsame precedence as explicit union operator).

Calculated Values
Most of the places ale where a number is expected, you may supply one of the following:

- value
The value of this expression is thegeéve d the expression ggument. Notdhe spacebetween
the minus sign and its argument: this space is mandatory.
srec_cat in.srec -offset - -minimum-addr in.srec -0
out.srec
This example shows hoto move data to the base of memory.
( value)

You may use parentheses for grouping. When using parenthesgsnuke each be a separate
command line argument, $hean't be within the text of the preceding or following option, and
you will need to quote them to get them past the shell, su¢h aand’)’

—MINimum-Address input-specification
This inserts the minimum address of the specified input Tile input specification need not be
just a file name, it may be anythingyasther input specification can be.

See also theover option for a discussion on operator precedence.

—MAXimum-Address input-specification
This inserts the maximum address of the specified input file, plusTdreinput specification
need not be just a file name, it may be anythingotimer input specification can be.

See also theover option for a discussion on operator precedence.

—Length input-specification
This inserts the length of the address range in the specified input file, ignoyihgles. The
input specification need not be just a file name, it may pthiag ary other input specification
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can be.
See also theover option for a discussion on operator precedence.

For example, the OVER input-specificatioroption can be thought of as short-hand’formin file -max
file’)", except that it is much easier to type, and also more efficient.

In addition, calculated values may optionally be rounded in one of three ways:

value—-Round_Downnumber
Thevalueis rounded down to the the ¢gast integer smaller than or equal to a whole multiple of
thenumber

value—Round_Nearestnumber
Thevalueis rounded to the the nearest whole multiple ofntilneaber

value—Round_Upnumber
Thevalueis rounded up to the the smallest integer larger than or equal to a whole multiple of the
number

When using parentheses, yhaust each be a separate command line argumegtcéimg be within the
text of the preceding or folleing option, and you will need to quote them to get them past the shell, as
' and’y

COPYRIGHT

srec_inputversion 1.47
Copyright © 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009 Peter Miller

The srec_inputprogram comes with ABSOLUTELNO WARRANTY; for details use thestec_input
-VERSion Licenseommand. Thids free softvare and you are welcome to redistribute it under certain
conditions; for details use thsréc_input -VERSion Licerissommand.

AUTHOR
Peter Miller E-Mail:  pmiller@opensource.grau
N* WWW:  http://miller.emu.id.au/pmiller/
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