1 Eclipse projects for KNJN boards

By Victor Suarez.
Last modified February 2, 2008

This documentation describes how to use Eclipse with KNJN boards. We use code from one of the KNJN board
startup-kit example. We don't use makefiles (as KNJN examples do) because they are automatically generated by
CDT, including new files you add to the project. Other features are the automatic generation of listings of generated
assembly code intermixed with C/C++ code for the ease of debugging, compiler switches like in your project, automatic
compilation of startup or other assembily files, use of linker script, etc.



2 Installation

If you don't have gnu make or msys, download and install them. Make sure they are in your path.
Download make from http://ufpr.dl.sourceforge.net/sourceforge/mingw/mingw32-make-3.80.0-3.exe
Download Msys from http://ufpr.dl.sourceforge.net/sourceforge/mingw/MSYS-1.0.10.exe

Test mingw32-make and msys tools are working well, opening a console and running some commands, like cp and
mingw32-make.

oL DIAWINDOWS\system32%cmd.exe

Microsoft Windows XP [Uersién 5.1.2600]
(C) Copyright 1985-2001 Microsoft Corp.

D:\Documents and Settings\Administrador>cp
: missing file arguments
“cp --help’ for more information.

D:\Documents and Settings\Administrador>mingw32-make
mingw3Z2-make: »xx No targets specified and no makefile found.

D:\Documents and Settings\Administrador>

Download Yagarto IDE and toolchain.
Install them, default options works ok.

Run eclipse



3 Disable automatic build
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4 Menu File/lmport
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5 Select root directory and select project

= Import:

Import Projects @
Select a directory to search for existing Eclipse projects. '

(®) select root directory; | \Provectos\Actuales\work space | ! Browse...

() select archive fle: | | Browse...

Erojects:
----- | fpgadfun_LEDglow_ram Select Al
Deselect Al
Refresh

[] Copy projects into warkspace

@ < Back Mt = Finish Cancel




6 Build project
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7 Build done (elf generated)
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: B[ main.c
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(2. Problems | B Console &2 IflProperU’eﬂ @6 B -
Z-Build [fpgaélfun_LEDglomi_ram]
Building file: ../ /crt/crt.s
Invoking: GCC Assembler
arm-elf-gcec -x assembler-with-cpp -¢ -mcepu=arm7tdmi -o"crt/crt.o”
"o fcrt/ert s
Finished building: ../ /crt/crt.s
Building target: fpgadfun LEDglow ram.elf
Invoking: GCC C++ Linker
arm-elf-1d -nostartfiles -T../crt/LPCZ138 ram.ld -no-warn-mismatc]
-o"fpgadfun LEDglow ram.elf" ./src/main.co ./crt/crt.o
Finished building target: fpgadfun LEDglow ram.elf
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8 Setup selected debugger if not set

Menu window/preferences
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i) a3 Binaries
=] 1% fpgadfun_LEDglow_rarm.elf - Customize Perspective...
B D@J Includes Save Perspective As...
‘fB ort Reset Perspective
bol8) erts Close Perspective
B/ LPC2138 ram id Close All Perspectives
4 (B sre
T typedefs.h Mavigation r
B[ main.c
b= Debug [ working Sets v
Freferences...
(2 Problems | B Console 2 B Proper‘deﬂ @& = E -
C-Buid [ﬁjga4ﬁ_1m_LEDgIovxL_ram]
Building file: ../crt/crt.s
Invoking: GCC Assembler
arm-elf-gcc -x assembler-with-cpp -c¢ -mcpu=arm7tdmi -o"crt/crt.o”
"..fortfert.s”
Finished building: ../crt/crt.s
Building target: fpgadfun LEDglow ram.elf
Invoking: GCC C++ Linker B B
arm-elf-1d -nostartfiles -T../crt/LPC2138 ram.ld -no-warn-mismatc]
—o"fpgad4fun LEDglow ram.elf" ./src/main.c ./crt/crt.o
Finished build ing tgrget : fpgadfun LEDglow ram.elf
4 m b
s
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9 Type arm-elf-gdb

& Prefererices

type fiter text Embedded CDT ¢
[[: g?girfl Set preferences for the Embedded COT Plugin
%----Embedded cOT Debugger name: | arm-elf-5db |
[’ Help Debugger init: | Browse...
[> InstalUpdate
b Run/Debug
b Team
Restore Defaults Apply
@ oK Cancel




10 Open debug dialog
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‘@ sre
b [ typedefs.h
: B[ main.c
[3----[5 CrebiLig
(2. Problems | B Console &2 IflProperU’eﬂ @6 B -
Z-Build [fpgaélfun_LEDglomi_ram]
Building file: ../ /crt/crt.s
Invoking: GCC Assembler
arm-elf-gcec -x assembler-with-cpp -¢ -mcepu=arm7tdmi -o"crt/crt.o”
"o fcrt/ert s
Finished building: ../ /crt/crt.s
Building target: fpgadfun LEDglow ram.elf
Invoking: GCC C++ Linker
arm-elf-1d -nostartfiles -T../crt/LPCZ138 ram.ld -no-warn-mismatc]
-o"fpgadfun LEDglow ram.elf" ./src/main.co ./crt/crt.o
Finished building target: fpgadfun LEDglow ram.elf
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11 Make sure openocd and jtag server are running

AITFPGACoRT Z.08.07 - & 2008 — 2007 fpgadiiin.... |
Boards Tools Options  Exit!

| Start JTAG server |

|7 Run Open0CD when server is started
[ Openatelnet sessionwhen OpenDCD is started

$lo-L/LM FPGA | 12C | 8051 AR

BpenEy JTAG server

The JTAG serveris running.

Close JTAG server




12 Open debug dialog
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13 Select Zylin embedded CDT

Create, manage, and run configurations -

- —+1
LI £ E = T

type filter text

Configure launch settings from this dialog:
[c] CAC++ Attach to Local Application

- Press the Mew' button to create a configuration of the selected type
[c] CAC++ Local Application

=] - Press the Duplicate’ button to copy the selected configuraton.
[€] C/C++ Postmortem debugger ® - Press the 'Delete’ buthon to remove the selected configuration.
[c] GDB Hardware Debugging =
56 Zylin Embedded debug (Cygmin)

5 - Press the 'Filter' button to configure fittering options.
&7 vlin Embedded debug (Mative)

- Edit or view an existing configuration by selecting it.

Configure launch perspective seftings from the Perspectives preference
page.

Filter matched & of 12 items

Close




14 Set initalize commands

Set initialize commands to:

target remote localhost:3333

monitor soft reset halt

monitor arm7 9 sw _bkpts enable
monitor arm7 9 force hw bkpts disable
monitor mww OxEOQO1FC040 0x0002

Also set run commands to:

load
tbreak main
continue

= webug

Create, manage, and run configurations

CEX B %-

Mame; | fpgadfun_LECglow_ram Cebug |

Main | %5 Debugger mﬁy Source| £ Common|

|type filtter text |

- [E] CfC++ Postmortem debugger Tnitalze’ commands
target remote localhost: 3333
¢ Zylin Embeddad debug (Cygwin) monitor soft_reset_halt
43¢ Zylin Embedded debug (Native) moriitor arm7_3 sw_bkpts enable

monitor arm7_3 force_w_bkpts disable

%6 fpgadfun_LEDglow_ram Debug maonitor mww O0xEQ 1IFC040 0x0002

Bun' commands

load
threak main
continue

Apply Revert

Filter matched 7 of 13 items

@ Debug Cloge




15 Press '‘Debugd’

EDebig - fpgadiin. LELGIow Tarmy she/ maitihe - Eclipse PIatror

Fle Edit Refactor Mavigate Search Run  Project Window Help

i | w0 Q- i e
T | Debug % o 0w B 2@ e S i Y T B|[w-variables 2 % Breakpointﬂ Y Registerﬂi&.r\floduleﬂ
| 4 56 fpgadiun_LEDglow_ram Debug [Zyin Embedded debug (Mative)] Al =
=] 4 §? Embedded GDB (01/02/08 15:11} (Suspended) e ValLe
=] ' j----m‘? Thread [0] (Suspended) o | SO5Ea74426
7 = 1 main) W ProvectostActualesiworkspaceifpgadiun_LEDglow 00 k 409244056
i g arm-elf-gdb (0102408 15:11) 60- Inc 1790995216
1] 4 m
4 (L »
[8 main.c 2 = O || g% outline 2
1 %W
int main {(veidy # _ MAIN T
L o || - U typedefs.h
» ICODIROD = 0xABOOOODODO; // turn on the LED driver (PO.31y || . # GPID_BASE_ADDR.
------ # IOFIND
unsigned int y =0; # IOSETO
unsigned int k = 0; - # I0DIRO
int inc = 0x10000; = | # TOCLRO
------ # IOFPIN1
while (1) * | # IOsET1
[ i O | # IODIR1
& Tasks| [21 Problems| B Memory | X% Gpl WY &8 -
fpgadfiun_LECglow _ram Debug [Zylin Embedded debug (Mative)] arm-elf-gdb {(01/02/08 15:11) |
continue
main () at ../ /src/main.c:al
&0 ICDIRO = 0xBO0O00000O; // turn on the LED driver (F0O.31)

there is a temporary breakpoint at main, then program stops there.



16 Debug program

For example, Dissasembling shows assemby code intermixed wit C code

Febig™= Tpgaiim_ CEgIow T ram/ st/ mdin.c - EClipse PIathorm

Fle Edit Refactor MNavigate Search Run  Project BRSNS Heln
: O - B @ %0 Q- P4 ¢ e Window
T |5 Debug &2 % 0 O () W M7 3 @ | NewEditor cbles 22 % Breakpoints | ¥ Registers | =i ModUles|
| 4 76 fpgadfun_LEDglow_ram Debug [Zylin Embedde Open Perspective » o E &
=] Aa@ Eﬁm_lt_nsddzd 50 (0 1;‘02;’06? 15:11% (Suspends % Breskpois Alt+Shift+Q, B
E ‘m _rea [_O] (Suspended) El Console Alt+Shift+G, 4426
& =L man) CiProyvectosthctuglesiworksy  Customize Perspective,., %5 Debug 4056
=) g arm-elf-gdb (01/02/08 15:11) Save Perspective As.. , -
15| Reset Perspective & Expression
Close Perspective 0 Mermory
. Close Al Perspectives =4 Modules
T
o= Cutine
. g =
[ man.c 2 BEAgELER ' B Problems tine &%
L Working Sets k| il Registers LA ]
int main (vold]‘ Freferences, .. 59 Signals _ MAIN_C
{ . & Tasks I typedefs.h
L ICDIRO = 0xBO000O0O0O; // turn on the LED driver (. variables Alt+Shift+C, GPI0_BASE ADDR
IGPIND
uns lg-nled int :| =0 ; Other... .'[\.|1:+S|“7|1:‘:+QJ Q IOSETD
unsigned int k = 0; TODIRD
int inc = 0x10000; = IOCLRO
IGPIM1
while {1} - IOSET1
1 1] » ; ICOIR 1
E.Tasks}E;Problemsw 0 Memorﬂ X% el BE &8 8-
fogadfun_LEDglow_ram Debug [Zylin Embedded debug (Mative)] arm-elf-gdb {01/02/08 15:11)
continue
main () at ../src/main.c:60
60 ICDIRO = 0xB0000000; // turn on the LED driver (F0O.31)




17 Press F6, F5

Press F6, F5 and other eclipse debugger keys in assembly or source code, set breakpoints, show variable
values, etc.

pebug = fpgadiim_LEFQIOW rdrm/ src/mdin.c - EClipse 12

Fle Edit Refactor MNavigate Search Run  Project  Window  Help

[ Ris-0-Q- Qi -5 ve-
T |5 Debug &2 % 5 O 3 D i 07 7 | eeiariables f, e Breakpoints | i Registers | = Modules
3| 4 fpgadfun_LEDglow_ram Debug [Zylin Embedded debug {Mative)] o E &
=] g E@mbedded GOB (01/02/08 1914 (Suspended) T — e
i L ;hread o] (S'j‘Spe”dEd) | y . | ®- | 2056074426
= . = 1 man{) Ch\ProyectosiActualesiwork spacefpgadfiun_LECglow _ o0 k 2457244056
! pl arm-elf-gdb {01/02/08 15:14) - Inc 1790395216
E 4 m
4 e »
[£ main.c 2 = O/ 8% outiine | @ Cisassembly 52
1 {
int main {veoid) 0x400001320 <main>: sub sp, sp, #12 ; Oxc
| TODIRO = 0OxBO000000; // turn on the LED driwve
ICDIRO = 0x80000000; // turn on t » 040000134 <main+d:>: mov r3, #-536870904 ; 0O
0x400001328 <main+8>: add r3, r3, #163840 ; 0=
unsigned int j = 0; 0x4000013c <main+lZ>: mov rZ, #-2147483648 ; Ox
unsigned int k = 0; 0x40000140 <main+léx: str rZ, [r3]
int inc = 0x10000; =
unsigned int j = 0;
while (1)} | 0x40000144 <main+20x: mowv r3, #0 ; 0x=0
4 : L1 3 _f o . T L1 ; i i
Bl Console &% ¥ Tasks | [Zi Problems| @ Memory X% Babi MEE A E -
fogadfun_LEDglow_ram Debug [Zylin Embedded debug (Mative)] arm-elf-gdb {01/02/08 15:14)
continue
main () at ../src/main.c:60
60 ICDIRO = 0xB0000000; // turn on the LED driver (F0O.31)
=




18 Stop running program

Febiig™= tpga=im_ CEglow ram/src/main.c - EcClipse Plathorm

Ble Edit Refactor MNavigate Search BUn  Project Window Help

N HE B iF-0-Q- L e-
E | % Debug 2 L0 0 m 0 3@ ¢ 5 i 0 T 7 0@ variables 12 % Breakpoints | i Registers | 24 Modules |
L AP fegadfun_LEDglow_ram Debug [Z-8 rdded debug (Native)] =)
- - Terminat —
=] 4 &% Embedded GDB (01/02/08 1mded) TRm— o e
B ! a----m‘jﬁ 'Lhread [0] (Suspended) o | 056974426
7 ; = 1 main) W ProvectostActualesiworkspaceifpgadiun_LEDglow 00 k 409244056
g ephl arm-elf-gdb (01/02/08 15:14) 6= inc 1790995216
E 4 L1
< n »
[8 main.c 2 = O/ 8= outiine ( Disassembly &2
9 {
int main (void) 0x40000120 <main>: sub sp, sp, #12 ; 0=c
| ICDIRO = 0xBO00O00O0O; // turn on the LED driwve
ICDIROD = 0xAOOO00OOQOO; // turn on t » 0x40000134 <main+4d:>: mov r3, #-5368870904 ; 0O
0=x40000128 <main+8>: add r3, r©3, #163840 ; 0Oz
unsigned int j = 0; 0x4000013c <maint+lzZ>=: mov r2, #-21474832648 ; 0Ox
unsigned int k = 0; L 0x40000140 <main+lé>=: str rZ2, [r3]
int inc = 0x10000; 3
unsigned int J = 0;
while {1} i 0x40000144 <main+20>: mov r3, #0 ; Ox0
4 l L1 » -4‘ — l o L1 - § §
ETaskﬂ&Problemﬂ i Memorﬂ X% B EE 2B -
fpgadfiun_LECglow _ram Debug [Zylin Embedded debug (Mative)] arm-elf-gdb {01/02/08 15:14)
monitor arm? 9 force hw bkpts disable
force hardware breakpoints disabled
monitor mww 0xEBEOLFCO40 0x0002
load




19 Modify your project to suit your needs
For example if you add a C file to the project's src folder, it will be included in the compilation automatically

(thanks CDT managed build project, that generates makefiles).

Compiler options are set in the example project to generate detailed assembly listings, debug information, etc.
change to suit your needs: right click in your project and set properties:

G tpgadtin_ CEDGIow rammy/ Src/mdinne - EClipse

Fle Edit Refactor MNavigate Search Run  Project  Window  Help

il g - /R -B- -0 -Q - i@ B i i LR
221 M‘% Mavigator| = O || [ main.g &2 = 0% ouy 2 @
g @B 7| - 1% W
= New > pid) # _ MAIN_
H i Bmane* U typedefs
i b3 fpgi o0 MO 0%80000000; // turn on the LED drive # GPIO_BA
1= ol Inclide  oen i New window i . # IOPIND
- 4 (B ort int ] = 0; # I0SETO
B ot int k = 0; # IODIRO
Brd  [dex » | 0x10000; # I0CLRO
(B sre Build Configurations v = # IOPINI1
ol YR pake targets » # I0SET1
[ g mail BLild Project # IC0DIR1
b2 Debiig Clean Project ~ ~ # IOCLR1
T .4 4 m
-
= Copy cle 2 E Properties X Bl WA B~
Lm Cebug [Zylin Embedded debug (Mative)] arm-elf-gdb (01/02/08 15:14)
*azlif” 2 force_h'ul\r_bkptsl dizable
= breagkpoints disabled
Renarme yE01FC040 0x0002
£y Import... .
s Export... on text, size 0x1d4 1lma 0x40000000
0x40000040, load size 468
« Refresh 30 KB/sec, 468 bytes/write.
Close Project
at O0x400001=24: file ../ /src/main.c, line @a0.
RN As 4
Debug As Y Ysre/main.c:al
Corvert To.., IR0 = 0OxB8O0000000; 4/ turn on the LED driver (P0O.31)
Team 4
1 Compare With ’
: g* Jipg  Restore from Local History...

Alt+Enter




For example, set optimization level 2

CERglow ram

|type filter text Settings #5)
~Resource —
i - Blilders
% 4 C/C++ Buid Configuration: Debug v | Manage configurations | |19, W
Bl.= fipgadfiil Discovery options AT
B “g;; Biral Environment adefs
B 3 i - Settings & Tool settings | 4 Buid steps Build artifact | Binary parsers | @ Error parsers | Rk
B bl Tnciul -~ Tool chain editor : o s
- : Variables a1 (i;:(: 4+ Compiler + |Optimization Level Mone (-00) - £T0
AL CfC++ Compiler [f Preprocessor Other optimization {-/oNe 00) RO
b CiC++ Gereral (% Directories Opfimize (-G'1 LRO
/B Optimizat Jptimize mare (=32)
-~ Project References (=% Optimization oot rep—— "‘ q ™1
: . i (& Debugging plimize most (-03)
- Refactoring Histary fga : ET1
B - Run;Debug Settings fg Waml:ngs = R1
& Debl (2 Miscel aneoLss LR1
418 GCC C Compiler I
(2 Preprocessor
(% Symbols H -
-~ Directories
~(# Optimization
-~ DebuUgging
(3 Warrings
-~ Miscellaneos
418 GCC C++ Linker
H H&"; Zarar al )|
1 m
Restore Defaults Apply
@ oK Cancel
3L
1 m 3
o® Hpgadfun_LEDglow_ram |

BF

h i




20 Press OK and then CTRL-B (or project/build project) to rebuild
the project.

Debug it. Assembly listing changed.

pebug = fpgadiim_LEFQIOW rdrm/ src/mdin.c - EClipse 12

Fle Edit Refactor MNavigate Search Run  Project  Window  Help

il W %0 Q- P Y f s o -
T |5 Debug &2 % 5 O 3 D iv 7 7 O||M=variables i . % Breakpoints | #¥ Registers | = Modules
3| 4 fpgadfun_LEDglow_ram Debug [Zylin Embedded debug {Mative)] o E &
=] &% Embedded GDB (01/02/08 15:29) (Suspended) T — e
B a-f# Thread [0] (Suspended) o | 0
7 = 1 main{) ChProvectosihctualeshworkspacelfpgadfun_LEDglom _ 00 k 4294057205
! wi arm-eff-gdb {01/02/08 15:25) 00 inc 1073742044
E 4 e
1 1} »
[8 main.c 2 = O 8z cutiine | [} Disassembly 52
9 {
int main (void) » 0x40000144 <main+20>: push {1lr} ; {str 1
| IODIROD = 0xB0000000; // turn on the LED drive
ICDIRO = 0xA@o0oo0000o0; // turn on t 0x40000120 <main>: mov r3, #-536887091Z2 ; 0O
0x40000124 <main+d=: add r3, ri3, #163840 ; 0O
unsigned int j = 0; 0x40000138 <maint+d>: mov rz, #-2147483648
unsigned int k = 0; 0x4000013¢c <main+lZ>: mov r, #0 ; 00

m

0x40000140 <main+léx: str rZ2, [r3, #8]
O0x40000148 <main+Z4d=: mov rlz, ri

int inc = 0xl10000;

while {1} 1 0x4000014c <main+28>: mov 1r, #6553a ; 0x1000
[ 1 » ] 1}
¥ Tasks | [2¢ Problems | @ mMemary X% Epl IIE &8 #8-|
fpgadfiun_LECglow_ram Debug [Zylin Embedded debug (Mative)] arm-elf-gdb {01/02/08 15:25)
continue
main () at ../ /src/main.c:59
50 {




21 CDT Hardware debugging

New CDT comes with support for hardware debugging, it could be used instead of Zylin’s.
Create a new debuug configuration, set debugger to arm-elf-gdb and Port number to 3333

Create, manage, and run configurations

X

L e * .
e E MName: | fpogadiun_LECglow_ram Debug

type fiter text =
. Main | % Debugger . B Starbup E; Source | & Common
[E] C/C++ Attach to Local Applcation

-[&] CAC++ Local Application Lz BELp
[t] fhgadfun_LEDglow_ram.elf GOB Command:
[E] C/C++ Postmortem debugger
4[] GOB Hardware Debugging
[£] fpgadfun_LECglow_ram Debug G0R Init Fle:
f¢ Zylin Embedded debug (Cygwing
s¢ Zvlin Embedded debug (Mative)

arm-elf-gdb Browse... | Wariables...

.gabinit Browse... | Wariables...
Command Set;  Standard (Windows) |~

Protocol Wersion: mi |-
[ verbose console mode

Remote Target
W Use remote target

Host name or IF address: | locahost

Port number: 3333

Apply. Revert
Filter matched 8 of 14 items

@ Deblig Close




22 Startup code

Startup code is basically the same as with Zylin, but you haven’t to specify port number again

& Deblg

Create, manage, and run configurations

CEX B %-

Mame: | fpgadfiun_LECglow_ram Debug

Main | %% DebLigger mﬁy Source| = Common |

Inifalization Commands

- [E] C/C++ Attach to Local Application
+ [E] C/C++ Local Application
2] fpgadfun_LEDglow_ram.elf monitor soft_reset_halt

] CHo++ Postmortem debuaaer monitor arm7_% sw_bkpts enable
B % monitor arm7_3 force_tw_bkpts disable

4 [£] GDB Hardware Debugging moritor M OxED 1FC040 %0002
- [E] fogadfln_LEDglow_ram Debug

z¢ Zylin Embedded debug (Cygwin)
56 Zylin Embedded debug (Native)

Variables...

Load Image
[] Automatically load image
Image flle name:

| Browse, ., | | Yariables. .,

Run Commands

load
tbreak main
cortinue

Variables...

Rpply Revert
Filter matched 8 of 14 items

@ Diebug Close
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