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1. Introduction

This document shows step-by-step how to debug and flash firmware with Eclipse IDE and losonata
which was installed in the Installation guide “Eclipse IDE in firmware development with IOsonata”.

2. Debugging and Flashing Firmware with Eclipse IDE

Connect IDK-BLYST-NANO to your computer.
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2.1 Debugging Firmware with OpenODC

We will start with Blinky Project as an example.

Select Blinky Project, Right click select Debug Configuration

2 eclipse-workspace - Blinky/src/blinky.c - Eclipse IDE
File Edit Source Refactor Navigate Search Project Run Window Help

[8][e][m][Omn

~ \ | [] Blinky Debug ~

GrH@ ®-4&-B 0% poms e IR S

ooy m

By Project Explorer 52 G Y § = O [dblinkyc 52 ) pubsetrainc

> (25 BleAdvertiser (in Eclipse)
15 Blinky (in Eclipse)
> 4 Binaries
> @l Includes
> (= Debug
5 (= Relesse
~ i sre
> I8 blinky.c
> [ boardh
> 3 firmware
5 1% 10sonata nRFS2832 (in Eclipse)
> 3 nRF52840

< I

125 Blinky
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18 /%

[M boardh  [£]00

@example  blinky.c

@brief Blinky example

- Blink LED
- Detect button

we o e

10

11 @author Heang Nguysn
12 @date Aug. 31, 2014

14 @license

This example shows how to use GPIO to

- Generate a pulse train. Pulse moving from 1 GPIO to the next

16 Copyright (c) 2614, I-SYST inc., all rights reserved
7

18 Permission to use, copy, modify, and distribute this software for any purpose
19 with or without fee is hereby granted, provided that the above copyright
20 notice and this permission notice appear in all copies, and none of the

21 names : I-SYST or its contributors may be used to endorse or
22 promote products derived from this software without specific prior written

23 permission.

25 For info or contributing contact :

26
<

hnhoan at i-syst dot com

[£2 Problems ] Tasks &) Console 52 [ Properties @ Terminal “Z Include Browser

v
>

s %% KExEe ra-o-=0

Blinky Debug Debugging]
(0) ro (/32): 0x00800000
(1) r1 (/32): ex0oee000

(2) r2 (/32): oxoosaece

(3) r3 (/32): exooneegoe

(4) ra (/32): 0xb066BG00

(5) r5 (/32): xb08oBEAG

(6) r6 (/32): 0x00000800

(7) r7 (/32): 0x00600800

(8) r8 (/32): 0x00886000

(9) r9 (/32): x008e0000

(18) rie (/32): 0x60800000

(11) ri1 (/32): 0xe000000

(12) ri2 (/32):

(13) sp (/32): @x20016000

(14) 1r (/32): OXFFFFFFFF

(15) pc (/32): @v00006410

(16) xPSR (/32): x01600000
(17) msp (/32): 0x20010000
(

(20) basepri (/8): @x60
(21) faultmask (/1): 6x00
(22) control (/2): @xe0

(23) do (/64): 0x0600800006006000
(24) dL (/64): @x0600000006006000

© Copyright 2019 I-SYST inc. All Rights Reserved

~



‘S Debug Configurations

Create, and run ig

CReEXBY-

5 [E] C/C++ Application
[£] C/C++ Attach to Application
[€] C/C++ Container Launcher
[] C/C++ Postmortem Debugger
[] C/C++ Remote Application
Cif C/C++ Unit
[] GDB Hardware Debugging
> [£] GDB OpenOCD Debugging
~ [c] GDB OpenOCD Debugging
[ Blinky Debug
[] GDB PyOCD Debugging
[c] GDB QEMU Debugging
[€] GDE SEGGER J-Link Debugging
~ [ ] GDB SEGGER J-Link Debugging
[] BluePyro Debug
2 Launch Group

Filter matched 16 of 19 items

Name: | Blinky Debug

M.ainl <3 Debuggell B Siarlupl e Soulce| [C] Common

Build (if required) before launching

Project:

[Blinky || erowse.. |

C/C++ Application;

[ Debug/Blinky <l |
Veriables... | | Search Project..| | Browse.. |

Build Configuration: |Select Automatically

(C)Enable auto build
(®) Use workspace settings

() Disable auto build
Configure Workspace Settings...

®

Double click on GDB OpenOCD Debugging

In Main tab, at C/C++ Application click Search Project

Select Blinky.elf

https://www.i-syst.com

e Program Selection —

Choose a program to run:

Binaries:

D Blinky.elf

Qualifier:

%5 armle - /Blinky/Debug/Blinky.elf
#5 armle - /Blinky/Release/Blinky.elf

Cancel

@ ok ]|
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= Debug Configurations

Create, and run ¢

CReEXEY-

Name: | Blinky Debug

| type filter text

5 [E] C/C++ Application
[E] C/C++ Container Launcher

[£] C/C++ Remote Application
Cif C/C++ Unit
[€] GDB Hardware Debugging
» [c] GDB OpenOCD Debugging
w [T] GDB OpenOCD Debugging
[] BleAdvertiser Debug
[ Blinky Debug
[T] GDB PyOCD Debugging
[c] GDB QEMU Debugging

[€] BluePyro Debug
2 Launch Group

Filter matched 17 of 20 items

[E] C/C++ Attach to Application

[€] C/C++ Postmortem Debugger

[©] GDB SEGGER J-Link Debugging
+ [c] GDB SEGGER J-Link Debugging

Ma'lnlﬂ& Debuggel} > Starlup| Ilin::ulc{:| ] Common

OpenOCD Setup
[ Start OpenOCD locally

Executable: | DA\LLsyst\D

\openocd-0.10.0\bin\openocd.exe

| [Browse.... | Veriables...|

08 or
Tt por

-f “target/nif5cfg”

Config options: | _f “interface/cmsis-dap.cfg”

[/] Allocate console for OpenOCD

GDB Client Setup

|| Allocate console for the telnet connection

Executabler | DAi_syst\D

\GNU Arm Embbedded Toolchain 10 2020-g4-major\bin\arm-none-eabi-gdb.exe | | Browse.. | Variables...|

Other options: |

Commands: | cet mem inaccessible-by-default off

A

Remote Target

Revet | Apply |

@

Debug || Close

In Debugger tab, set Config options

-f "interface/cmsis-dap.cfg"

-f "target/nrf52.cfg"

Browse OpenOCD executable file and ARM GDB executable file.

Click Debug

https://www.i-syst.com
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S cclipse-workspace - Blinky/sre/blinky.c - Eclipse IDE -

File Edit Source Refactor Navigste Search Project Run Window Help

E E| ‘*,3 Debug

- ‘ ‘ [] Blinky Debug o

| B G B R -B 0% D EN R

IR/ ES B E- - - C-i%-0- - AB S AFE T

B-Fl-ore-o-|m
[ Project Explorer 37
5 15 BleAdvertiser (in Eclipse)
~ 15 Blinky (in Eclipse)

> 3 Binaries

5 Gl Includes

> (= Debug

5 [ blinky.c

> [B; boardh
> [ firmware
> H; I10sonata_nRF52832 (in Eclipse)
> > nRF52240

% T § = O [8binkc 53 T pulse trainc

[B boardh  [E]0x0 -
g Hlir oo
1025 int main()  [£] Biinky Debug [GDB OpenOCD Debugging]
103 { ~ i Blinkyelf
164 /4 Configure ~ of® Thread #1 (Suspended : Breakpoint)
165 //T0PinCfg(s_Buttons, s_NbButtons); = main{) at blinky.c:108 Ox6dc
106 //TOPinEnableInterrupt (BUTL_SENSE_INT, BUTL_INT_PRIO, BUTL_PORT, BUTL_PIN, BUT1_SENSE, Butltandler); 8 openocdexe
167 //T0PinEnableInterrupt (BUT2_SENSE_INT, BUT2_INT_PRIO, BUT2_PORT, BUT2_PIN, BUT2_SENSE, But2fandler); 75 simmone-cabi-gd,
108 TOPinCfg(s_Leds, s_Nbleds); gdb.exe
169
110 // uintsa_t id = (uints4_t)NRF_FICR_S->INFO.DEVICEID[@] | ((uint64_t)NRF_FICR_S->INFO.DEVICEID[1] << 32);
111
112 /4TOPinConfig(e, 28, 0, IOPINDIR_OUTRUT, IOPINRES_NONE, TOPINTYPE_NORMAL);
113 //TOPinConfig(e, 29, 0, IOPINDIR_OUTPUT, IOPINRES_NONE, TOPINTYPE_NORMAL):
114 //TOPinConfig(e, 36, 0, TOPINDIR_OUTPUT, IOPINRES_NONE, TOPINTYPE_NORMAL);
115 //T0PinConfig(e, 31, 0, IOPINDIR_OUTPUT, IOPINRES NONE, IOPINTYPE_NORMAL);
116 // IOPinConfig(é, 8, 6, TOPTNDIR OUTPUT, TOPINRES_NONE, TOPINTYPE_NORMAL);
117 #if 0
118 while(1)
119 {
120 //IﬂPinClear(LEDl PORT, LED1_PTN);
121 /1msDelay
122 //IﬂPmSe't(lEDl PORT, LED1_PIN);
123 10PinClear(9, 28;
124 msDelay (1
125 10PinSet(8, 28); v

< >

"%k BERES me-0 -0

[20 Problems %] Tasks EJ Console 32 [C] Properties (& Terminal
Blinky Debug [GDB OpenOCD Debugging]

Include Browser

(31) "
(32)
(33)
(24
(35)
(36)
(37)
(38) :
(39) fpser (/32):
Cortex-1 DWT registers

(40) dwt_ctrl (/32)
(a1) d»n _cycent (/32)

2 nas
(50) dwt_2_function (/32)
(51) dwt_3_comp (/32)
(52) dwt_3_mask (/a)
(53) dwt_3_function (/32)

v

| Writable | Smart Insett | 12:78: 3603

After you start the debugger, it will stop at main(). Now you can debug the firmware
by clicking the step button (F5, F6) to trace your source code line by line.

2.2 Flashing Firmware
Click Run button to run the firmware on your device

S eclipse-workspace - Blinky/src/blinky.c - Eclipse IDE - X
File Edit Source Refactor Mavigste Search Project Run Window Help

v || Binky Debug v

| i H G - R -EBi0% s> 08N

CELBE-S-F-@ -0 "W OO 5~

[s)[0)[] 0

B MR =] Q
5 Project Explorer 2 % Y § S 8 [dblinkyc 8 W pulsetwine  [B boardh  [E]0x0
> |5 BleAdvertiser (in Eclipse) 100 // ~
~ 15 Blinky (in Ecli lel
E)E&. Bkymfl =) 102 int main()
§ 103 {
> 104 /7 Configure
5 (= Debug 105 //T0PinCfg(s_Buttons, s_NbButton: =
> @ Release 106 J/TOPinEnableInterrupt (BUTL ¢ cense INT, BUTL_INT_PRIO, BUTL_PORT, BUTL_PIN, BUT1 SENSE, ButlHandler); #
v sre 107 J//I0PinEnablelnterrupt (BUT2_SENSE_INT, BUT2_INT_PRIO, BUT2_PORT, BUT2_PIN, BUT2_SENSE, But2Handler)s;
102 | IOPinCfg(s_Leds, s_NbLeds):
> L8 blinky.c 09
!Ei [ board.h 110 // uint64_t id = (uint64_t)NRF_FICR_S->INFO.DEVICEID[B] | ((uint64 t)NRF_FICR_S->INFO.DEVICEID[1] << 32);
> 3 firmware 111
> 15 10sonata_nRF52832 (in Eclipse) 112 //I0Pinconfig(e, 28, @, IOPLNDIR_OUTPUT, IOPINRES_NONE, IOPINTYPE_NORMAL);
5 I3 nRES2840 113 //TOPinConfig(e, 29, 0, TOPINDIR_OUTPUT, TOPINRES_NONE, TOPINTYPE_NORMAL);
114 J//IOPinConfig(e, 38, 0, IOPINDIR OUTPUT, IOPINRES_NONE,
115 J//TOPinConfig(e, 31, 0, TOPINDIR_OUTPUT, IOPINRES_NONE, 3 I
116 // IOPinConfig(6, 8, 8, IOPINDIR_OUTPUT, IOPINRES NONE, IOPINTYPE NORMAL);
117 #if @
118 while(1)
119 {
120 //10PinClear(LEDL_PORT, LED1_PIN);
121 //msDelay(250);
122 //T0PinSet (LEDL PORT, LEDL PIN);
123 I0PinClear (e, 28);
124 msDelay(1008);
125 I0Pinset(®, 28); v
< >
[£0 Problems &) Tasks B Cansole zg [0 Properties @ Terminal “= Include Browser X% &EREE #rE-8-=0
Blinky Dahug [GDB OpenOCD Debus
Jopenocd. nrg/dn:/dnxygen/hugs html ~
Info : autu selecting first available session transport "swd”. To override use 'transport select <transport’.
cortex_m reset_config sysresetreq
adapter speed: 1000 kHz
Started by GNU ARM Eclipse
Info : CMSIS-DAP: SWD Supported
Info : CMSIS-DAP: ITAG Supported
Info : CMSIS-DAP: Interface Initialised (SWD)
Info : C(MSIS-DAP: Fl Version = 1.6.201011
Info : SWCLK/TCK = 1 SWDIO/TMS = @ TDI = @ TDO = 1 nTRST = 1 nRESET = 1
MSIS-DAP: Interface ready
clock speed 1800 kiz
SWD DPIDR @x2ba@1477
nrfsi.cpu: hardware has 6 breakpoints, 4 watchpoints
accepting 'gdb’ connection on tcp/3333
: Unknown device (HWID 8x868080e3
undefined debug reason 7 - target needs reset
tar‘get halted due to dehug—r‘equest, current mode: Thread
pc. msp:
Semlhust)ng is enable
tar‘get halted due €0 debug- r‘equest, current mode: Thread
senihosting
using et asyn: Flah lodor. This i3 currently supported
only with ST-Link and CMSIS-DAP. If you have issues, ad
"set WORKAREASIZE 0" before sourcing nrf5l.cfg to disable it v
< I || < B

Wiitable Smart Insert
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2.3 Debugging and Flashing BleAdvertiser Firmware

BleAdvertiser requires NRF SDK softdevice components so we have to flash softdevice first. Use
IDAPnRFProg to flash NRF softdevice using IDAP-Link. Download here: IDAP-Link/M - Browse
/Windows at SourceForge.net

Run IDAPNnRFProg by following command line:

S\IDAPnRFProg.exe D:\i_syst\external\nRF5_SDK\components\softdevice\s132\hex\
s132_nrf52_7.2.0_softdevice.hex

IDAPNRFProg Ver. 1.8.201221
Copyright 2014-2020, I-SYST inc. All rights reserved
Found IDAP-Link/M - S/N : 4030318000216, Firmware : 1.6.201011

Target device found : 1

IDAP-Link/M-4030318000216 : nRF52832-CIAABO, Rev.-1, HWID
0x5A6E40192D427DB2

0x52832, DEVID =

IDAP-Link/M-4030318000216 : Flash size = 524288, Ram size = 65536
IDAP-Link/M-4030318000216 : Device address = 0x237DE024308F
IDAP-Link/M-4030318000216 : Erase all

https://www.i-syst.com © Copyright 2019 I-SYST inc. All Rights Reserved
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IDAP-Link/M-4030318000216 :
IDAP-Link/M-4030318000216 :
IDAP-Link/M-4030318000216 :
IDAP-Link/M-4030318000216 :
IDAP-Link/M-4030318000216 :
IDAP-Link/M-4030318000216 :

Blank checking...

Chip erased

Programming 153964 bytes...

Programmed 150 KB in 8.696 sec at rate 17.290 KB/s
Verifying...

Programming succeeded.

Total programmed 1 nRF5x devices in 11.177 sec,
26.840 KB/s

300 KB R/W transfered, rate =

After flashing Bluetooth Low Energy Module in IDK-BLYST-NANO with IDAPnRFProg, we can now
debug and flash firmware BleAdvertiser on IDK-BLYST-NANO

S eclipse-workspace - BleAdvertiser/src/BleAdvertiser,cop - Eclipse IDE
File Edit Source Refactor Mavigste Search Project Run Window Help

(%[5 [8] [ 0w
R R R R e ]
5 Project Explorer 37 % W 8 = O [@blinkyc [3 pulsetrainc
155 BleAdvertiser (in Eclipse) 93 o,
> 44 Binaries. 94 NuLL
5 G Includes =k
> (= Debug
~ i st

- X

|| steadvertser Debug vE IN-HG 8-SR IR I eSS iBE S GO0 %S S HRE
QEE s
(€] board.n | ResetEntry.c Elx0 [€ BleAdvertisar.cpp 52 =8 7

/4 Tx power A
/¢ RTOS Softdevice handler =

@
9% &
97 void BlePeriphEvtUsertandler(ble evt t = p ble evt)
9 {
& BleAdvertiser.cop 0 ]
> 5 Blinky (in Eclipse)
> 3 firmware
> 55 I0sonata_nRF52832 (in Eclipse)
> [ nRF52840

100
101% void BleAppAduTimeouttandler()

102 {

103 g_AdvCnt+s

104 8
105 BlefpbdvianDataSek((vinta. ") 2 Advint, sizeof(g AdvCnt), NULL, );
106 BleAppAdvStart (BLEAPP_ADVMODE_FAST);
107}

108

109 int main() =

110

» 111
112

>
1 Problems £ Tesks ) Console 52 [ Properties (@ Terminal “2 Include Browser s x % xEpES rB-0--10
BleAdvetiser Debug [6DB OpenOCD Debugging]

Info : Padding inage section 0 with 12 bytes -
Info : Padding inage section 1 with 1 bytes

¥arn © using fast async flash loader. This is currently supported

varn : only with ST-Link and CNSIS-DAP. If you have issues, add

Marn : "set HORKAREASIZE 0" before sourcing nrfSl.cfi to disable it

Varn : keep_alive() was not invoked in the 1000ms Eimelimit. GDB alive packet not sent! (5303).
target halted due to debug-request, current mode: Thread

PSR: pe: nsp: . semihosting

target halted due to debug-request, current mode: Thread

PSR pe: nsp: . semihosting
=== arm v7m registers

(@ re (

113
114
115 return 0
116 }

117

118

BleAppRun();

<

: increase "set " in GDB

(7) r7 (/3
(8) r8 (/32):
(9) ro (/32):
(16) r16 (/32): 0x60006000
(11) ri1 (/32): 0x@6008000
(12) r12 (/32): @x00000000
(13) sp (/32): €x26000400
<

Invalid arguments ' Wiitable Smart Insert 105:14:3405 S
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