Generate aligned HEX and S-record data output with GNU in KDS 3.2

1. HEX, S-record generation

GNU tool can generate ELF, HEX, S-record and binary output file. Erich Styger ever
wrote a blog for how to implement this feature:

https://mcuoneclipse.com/2012/09/13/s-record-generation-with-gcc-for-armkinetis/

The figures in this blog are captured from CodeWarrior 10.x. The location of the option
for ‘Create flash image’ in KDS 3.2 is different with CodeWarrior 10.x

There is no ‘Additional Tools’ under ‘C/C++ Build > Settings’ in KDS. To find ‘Create flash
image’, please go to the Toolchains tab as this figure:
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Figure 1 Create flash image

In cases that user has followed all the steps in the above blog, but still cannot get the
output file, please refer to this blog:



https://mcuoneclipse.com/2012/09/13/s-record-generation-with-gcc-for-armkinetis/

https://mcuoneclipse.com/2013/06/12/traps-and-pitfalls-no-hexbins19-file-created-with-
anu/

2. The “arm-none-eabi-objcopy.exe” tool

When building project in KDS with option ‘Create flash image’, the HEX and S-record file
is converted by tool “arm-none-eabi-objcopy.exe” from ELF file, this tool locates at:

C:\Freescale\KDS_v3\Toolchain\bin

For descriptions of this tool’s options, please run “arm-none-eabi-objcopy.exe -help”. Or
refer to this link:

https://manned.org/arm-none-eabi-objcopy

Here lists the options applied for Hex and S-record file generation with alignment in this
document:

-I --input-target <bfdname>  Assume input file is in format <bfdname>
-O --output-target <bfdname>  Create an output file in format <bfdname>

--srec-len <number> Restrict the length of generated Srecords

If user has requirement or restriction for output data on start address, end address, gap
fill, these options will be helpful:

--gap-fill <val> Fill gaps between sections with <val>
--pad-to <addr> Pad the last section up to address <addr>
--set-start <addr> Set the start address to <addr>

3. Misaligned HEX Data


https://mcuoneclipse.com/2013/06/12/traps-and-pitfalls-no-hexbins19-file-created-with-gnu/
https://mcuoneclipse.com/2013/06/12/traps-and-pitfalls-no-hexbins19-file-created-with-gnu/
https://manned.org/arm-none-eabi-objcopy

Some customers have special requirements for the output data. They need them to be
aligned, especially when they are using the customized bootloader or Flash Programmer.
However, the hex file generated in KDS3.2 is not aligned as the customer expected.
Below is extracted from the hex file generated in a KEO6 project. The data from address
0x8300 to 0x084C is continues, there is no gap inside this memory section. However in
the hex file, the data is not aligned at 16 bytes, and the size of each line is different.

address
71 31 07A000000000002008000070B50E4B0E4ADO02424
72 :107BOPOEDIRAADIOIEICACAZ204D0OA300F3589847TAC
73 :107COP00134F8ET0O0FOZEFS084B0OS4D0O0DZ4EDIAZE
T4 11 0TDOPOADIOIEICACAZ04D0A300F358984701345E
75 :1Q0TEOPOFSETT70BD440580000440800004408000015
76 ;107FOPO480E0000031C8218934202D0157001338C
77 210E00P0OFAETT70470023C25C0133002AFED1S81EGFE
78 :1Q0810pP070470000FEETC04641540000430000005E
79 1 10E20P0000F0OFF1FFERSC0O46FEBCOEBCOE4LAET047F4
80 40QOE30P0FEBSCO46FEBCOEBCOE4LET04TFE
81 ;:08083CP034FCFF/FO100000005
82 1040844pP03904000073
63 :040848pP01104000087
64 ;10084CP0000000000000000000000000000000008C
85 41Q085CPO000000000000000000000000000000008C
66 11 086CPO1COB000000000000000000000000000058
87 110087CP0O000000000000000000000000000000006C
88 41QOBECPO0O00000000000000000000000000000005C
69 1100ESCHO000000000000000000000000000000004C

Figure 2 hex data generated in KDS

The default tool setting for this hex file generation in KDS is as below:
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Figure 3 hex file generation settings

When generating the above hex data, the corresponding command running in KDS is:

arm-none-eabi-objcopy -O ihex "output.elf" "output.hex"

4. Generate aligned output Data

The “arm-none-eabi-objcopy.exe” does not support aligning Hex data. To get the
expected hex file, we need two steps as below:

1) Generate aligned S-record data

The “arm-none-eabi-objcopy.exe” supports to align S-record data with option - --srec-len
val

In this example, we set the maximum length of S-record data to be 16byte as below.
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Figure 4 S-record file generation settings

And its corresponding command is:

arm-none-eabi-objcopy -O srec --srec-len 0x10 "output.elf* "output.srec”

2) Convert S-record data into hex file

Open Dos Command Window, and run the “arm-none-eabi-objcopy.exe ” tool , like

below:




Bl Administrator Clwindows\system32icmd.exe (E=RE=N  *]

Microsoft Windows [Uersion 6.1.76811]

Copyright (c> 2887 Microsoft Corporation. All rights reserved.

C:“sers BABGZ23 >cd C:sFreescale“KDE_uv3sToolchain“bin

C:“Freescale*KDE_v3i~JToolchain“bin*arm—none—eahi-objcopy.exe —I srec —0 ihex outp
ut.srec output.hex

Figure 5 S-record file generation settings

Its DOS command is:

arm-none-eabi-objcopy.exe -l srec -O ihex output.srec output.hex

The file ‘output.srec’ is the S-record file generated in stepl). And ‘output.hex’ is the hex
file converted from S-record file.

before alignment after alignment

L lea7Abaaoaanoae02000000070650E48RE4D002424
+1887BReREDLAADIBLELICACA284DBAIBBF 358984 7AC
»1ea7Caeael34FBE7RBFB2EFBEE40094DB024EDLAZE
+1ea70eeaAD1elELICACA204DBAZBBF 358984701345
1 1B@7ERBRFEEY7BED44000000440500004400000019
(lea7raaadiaseeene31C82158934202D0197@0135338C
:1BB3eReRFAEY7E478023C2500133002AFBED1581EGF
(lpasleaar7adveaeer EE7CA464]15400004300008085E
+1e@3200000FeFFlLFFEB5C046FBECO8ECIE4G6T04TF4A
1 @CB33686F BB5CR46FEBCABBCOEAETRLTFE

1 88883Cea34FCFF7Fa 100080885

1 848844883590400007 3

r848848001104000097

m

1 1lea7Apaaaaaaanen20es00067a8550E46RE4DB02424
1 1Ba7BReREDLAADIRLIELICACAZ284DBASBAF 358984 7AC
(1ea7CReael34FBETBFR2EFBA546@94D0024EDLAZE
1 1ea7DeearADlelE1CACA204D0ASBBF358984701345E
1 1B@vVERBBFBEY7BED44B0000E440E0BRE44BE000E19
(lea7Fpead4seE0000031C8218934202D0197808135338C
1 1BBSeReaFAET7B47BB23C25C0133802AFBED1581EGF
:18881888?84?BBBBFEE?C94641548888438888885d
1 lped2pepoererFlFFEE5Ce46F3BCOEECIE4AGTR4TFA
11883 3peaF3B5CR46FEECA3BCYE4AET7R4734FCFFTF44
: 18es400001008000398400001 10400000000000855

: 19834 00000000000000000000000000000008065C 52 :1@88358 98
: 18835 Caasaa0e0000000000000000000000008005C 82 118886 1Casaeaecd
:1pe3cCealCasepepopopoaonoaoaonbopa00000858 54 1108370000808 78
: 18837 26268002000000660600200200200008885C 55 :188888 63
: 1835 aaoaa000000000000000000000000000085C 55 :l@eesoa 58
: 12839 8p000000000000000000000000000008004C 57 :1@83A8 45

- BABRACBREEEEAA0018
dhdoal gudadddaddas

Figure 6 aligned HEX data

This is the comparison of HEX file generated before and after alignment. The left one is
the hex file generated directly in KDS, which is also show as Figure 1. The right one
converted from S-record file by the Step 1) and 2).



5. Make it simplified

Here are two methods that will make the process more simplified.

1) With Post-build option

Leave the ‘Create flash image’ option unchecked as default setting.
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Figure 7 ‘Create flash image’ Unchecked

Create a BAT file, and copy the commands for running “arm-none-eabi-objcopy.exe” into
it, and place this BAT file under the project’s \Debug subfolder.

bat | hbat  postbuild bat ]

1arm—none—eabi—objcopy.exe|—O srec --srec-len 0x10 "output.elf"
2 arm-none-eabi-objcopy.exe -I srec -0 ihex output.srec output.hex
3

"output.srec"

Figure 8 Post build command

Use Post-build step to run the commands:
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Figure 9 Post-build steps

Build the proejct, S-record and Hex files are both generated under the project’s \Debug
subfolder.

2) With BAT commands

Here is a method to generate aligned S-record and Hex file outside of KDS IDE. Also
leave the ‘Create flash image’ option unchecked as Figure 7. Make a BAT file to run
“arm-none-eabi-objcopy.exe” as below.

ompmhm]

1set KDSFolder=C:\Freescale\KD5 v3

2 set ProjectFolder=E:\TEMP\EKDS\output\Debug

3

4 set ELFFile=%ProjectFolder%\output.elf

S set HexFile=%ProjectFolder%\output.hex

€ set SRecFile=%ProjectFolder%\output.srec

-

8 set PATH=%PATH%;$%KDSFolder%\Toolchain\bin;%ProjectFolder%

9

10REM cd $%KDSFolder%\Toolchainibin /d

11 $¥KDSFolder$\Toolchain\bin\arm-none-eabi-objcopy.exe -0 srec --srec-len 0x10 %ELFFile% $%SRecFile$
12 $KDSFolder%$\Toolchain\bin\arm-none-eabi-objcopy.exe -1 srec -0 ihex %SRecFile% %HexFile%

aal

Figure 9 BAT file



User can place this BAT file under any folder on his PC, just need to replace the settings
for KDS installation folder, Project Folder, and File names into the paths and names on

his PC.

After building the project in KDS and get the ELF file. Run this BAT to generate aligned
Hex and S-record file.



