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[ Project Explorer §2 £ Copy Ctrl+C = B8 FEDRN ™ = B
Paste Ctrl+V =
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[ Project Explorer 53

4 bB MMVP_LWO_PWM

@DGGGDGGG

. B, Archives
» [ Includes
» (3 Libraries

1Ba

4‘7

E5 MMVP_LWO_PWM

o

MMVP_LCD_GUI_4
MMVP_LCD_GUI_¢
MMVP_LCD_GUL_]
MMVP_Lecture_ [
MMVP_Lecture_ L
MMVP_Lecture_A

MMVP_Lecture_Dt -

MMVP_Lecture_L(
MMVP_LM3267_Al

;;; Blnanes

| startup.c
stm32fdx_con

cortex_mé_dgl
DM00039084 _r
makefile
standalone.ld
stm32f407vg s
= STMicroelectrg
\&| Userlnterface.l

m Userlnterface.c
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"

L
el
el
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4
@ Copy Project

=8

Project name:  MMVP_LW1_GPIO_OUT

v

Use default

.............. \MMVPAMMVP_LWI1_GPIO_OU

e file systern: | default
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5 Project Explorer 3 &

=
3 MMVP_Lecture LCD_Td %
53 MMVP_LM3267_ATMEC
J MMVP_LWO_PWM
3 MMVP_LW1_ATSAM3N
3 MMVP_LW1_GPIO_IN
4 bﬁ MMVP LW1 _GPIO_ OUT
s;; Binaries
@ Archives
> [ Includes
b (4 Libraries
> (= Debug
Info.c
main.c &l
startup.c
stm32fdx_conf.h
Peseperaa_konua_U
cortex_mé_dgug.pd
DM00039084_new.p
makefile
standalone.ld
stm32f407vg small ¢

STMicroelectronics-

ARG AAZDE B B

| UserInterface.bmp

ﬁ UserInterface.cdr
J MMVP_LW1_GPIO_OUT
J MMVP_LW11_ATSAM3I
b 5 MMVP_LW12_ATMEGA]
b 5 MMVP_MEMS_MIC_SPI 39

< | 1 |

bB MMVP_LWI1_GPIO_OUT
T —————

Copy
Paste

Delete

Remove from Context
Source

Move...

Rename...

Import...
Export...

Build Project
Clean Project
Refresh

Close Project
Close Unrelated Projects
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Make Targets

Index
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Run As

Debug As

Profile As
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Add/Remove Rpmlint Warnings
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[( Project Explorer 52

>, 1y
H S

L]

3 MMVP_Lecture LCD_Touch_ARM_T

b h_t/ MMVP_LM3267_ATMEGA128
J MMVP_LWO_PWM
J MMVP_LW1_ATSAM3N4C_LedDispl
3 MMVP_LW1_GPIO_IN
4 b_‘} MMVP_LW1_GPIO_OUT
> #, Binaries
» HH Archives
> [l Includes
> (R Libraries

startup.c
stm32fdxx_conf.h
Pezepenan_konua_Userlnterface
cortex_mé_dgug.pdf
DM00039084_new.pdf
makefile
standalone.ld
stm32f407vg small datasheet.pd
STMicroelectronics-STM32F405F
|| Usernterface.bmp
b UserInterface.cdr
J MMVP_LW1_GPIO_OUT_REGS
J MMVP_LW11_ATSAM3N4C_TftDisp
b 5 MMVP_LW12_ATMEGA128_TftDispl

bB MMVP_MEMS_MIC_SPI__SD_ARM_T

< | 1] 1 »

&= B

7

m

| & makefile 52

1# Target file name (
2 TARGET=

2

without extension)

4 # Define commands
S CC=arm-none-eabi-gcc
6 0BJCOPY=arm-none-eabi-obj
7 SIZE = arm-none-eabi-size
8 STLINK=C:\Program Files\STMi
9 LDSCRIPT=standalone.1ld
10 REMOVE= rm -f
11 COPY= cp -f
12 MOVE= mv -
13 REMOVEDIR = rmdir
14 MAKEDIR= mkdir
15
16 CMSIS_PATH = ../Libraries/CMSIS
17 STD_PeriphDriver_ PATH =
13 DISCOVERY_PATH =
19 USB_OTG_PATH = ../Libraries/STM32_USB_O
20 USB_DEVICE_PATH = ../Libraries/STM32_US

I NN}
2

I TAMIEY T A —— e e de L2V oo

< | m

AV P P, -

&

) Console 52 Properties

<terminated> Download [Program] C:\Program Files\STM
Address : @x03000000
Memory programming...

Memory programmed in 18s and 625ms.
Programming Complete.

Application started.

| Writable

../Libraries/STM32F4
../Libraries/STM32F4-Discover
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electronics\STM32 ST-LINK Utility\ST-LIN

StdPeriph_Driver

)

LT | i VT

a-— [ »
gz 0 8 ™

e eOCOOEOOOOSTOOEEOTEO®ES

= =

laz hd

-4

TARGET
CC
OBJCOPY
SIZE
STLINK
LDSCRIPT
REMOVE E_|
COPY

MOVE

REMOVEDIR

MAKEDIR

CMSIS_PATH
STD_PeriphDriver_PATF
DISCOVERY_PATH

>

m
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[ Project Explorer §2

=
3 MMVP_Lecture LCD_T|

- 5 MMVP_LM3267_ATME|
J MMVP_LW0_PWM
[ MMVP_LW1_ATSAM3H
L MMVP_LW1_GPIO_IN
4 [£5 MMVP_LW1_GPIO_OU
> 3 Binaries

. B Archives

» [ Includes

> (4 Libraries

B
L]
b g startup.c
. [h] stm32f4xc_conf.h
E PesepeHan_konua_
£ cortex_m4_dgug.ps
',_’:_ DM00039084 _new.
| @ makefile
| 7] standalone.ld
£ stm32f407vg small
£ STMicroelectronics
& UserInterface.bmp
ﬁ UserInterface.cdr
3 MMVP_LW1_GPIO_OU
3 MMVP_LW11_ATSAM3
b 5 MMVP_LW12_ATMEGA
bB MMVP_MEMS_MIC_SP,

| |
<[4 m |

hB MMVP_LW1_GPIO_OUT
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TARGET -
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OBJCOPY
SIZE
STLINK \
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REMOVE e
COPY

MOVE

REMOVEDIR

MAKEDIR
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DISCOVERY_PATH
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[( Project Explorer 52 = 0O  |g makefile 52 = B8 FEDRN ™ = 0
= ,3/ - < 1# Target file name (without extension) » A laz -
3 MMVP_Lecture DCMI_ARM Tools SR . L4 ® TARGET .
3 MMVP_Lecture LCD_Touch ARM_T A8 DeflnE commands
b & MMVP_LM3267_ATMEGA128 5 CC=arm-none-eabi-gcc
J MMVP_LW0_PWM 6 0BJCOPY=arm-none-eabi-objcopy az PY poeepka
3 MMVP_LW1_ATSAM3N4C_LedDispl TRRE AR nanss s s S
J MMVP_LW1_GPIO_IN
p p MMVP_LW1_GPIO_OUT & Problems | Tasks [ Console 52 |[C]P 68301/“”50””020
3%, Binaries CDT Build Console [MMVP_LW1_GPIO_OUT]
. B, Archives make all
> [ Includes = )
& Libraries | | TTTT0TTT begln -------- n Ocmpaeu uﬂ H06020
o arm-none-eabi-gcc -c -g -I. ../Libt
; L::'“ coug arm-none-eabi-gcc -c -g ../Libt
> Lg] Info.c arm-none-eabi-gcc -c . ../Libt
b g main.c arm-none-eabi-gcc -c < =L ../Libs npaekma
b g startup.c arm-none-eabz:.-gcc sl ../LJ:.br
. R stm32f4 f.h arm-none-eabi-gcc -I. -I ../Librai scaswioaor siczuuc e AU GE AT/ MDA/ D1/ S IHISE TAAL LN AUUS L s
E];m o skt arm-none-eabi-gcc -I. -I ../Libraries/CMSIS/Include -I ../Libraries/CMSIS/ST/STM32F4xx/Include -I .
A Pesepenan_xonua_Userlnterface arm-none-eabi-gc -g -I. -I ../Libraries/CMSIS/Include -I ../Libraries/CMSIS/ST/STM32F4xx/Include -I .|=
% cortex md_dgug.pdf _| arm-none-eabi- -c -g -I. -I ./L1brar1e5/CMSIS/Include -I ../Libraries/CMSIS/ST/STM32F4xx/Include -I .
*£ DMO00039084_new.pdf =| arm-none-eabi . -I ../Libraries/CMSIS/Include -I ../Libraries/CMSIS/ST/STM32F4xx/Include -I ../L
| & makefile -objcopy M‘-NP_LNl_GPIO_OUT elf -0 ihex M‘-I\/P_LNl GPIO_OUT.hex
= i-size --format=berkeley MMVP_LW1_GPIO_OUT.elf
| 7| standalone.ld A =
= m32f407va small datasheet.od bss dec hex filename
e Stm gSmallcarasneeep 532 210988  3382c MMVP_LW1_GPIO OUT.elf
‘7‘_. STMicroelectronics-STM32F405F Errors: none
|& UserInterface.bmp Lo
& Userntefacecdr | | —==--- Moving output files into Debug folder ------
J MMVP_LW1_GPIO_OUT_REGS
O MMVP:LMI_ATS;-\MSI\]4C_TftDisp_ mv -f main.o startup.o Info.o ../Libraries/CMSIS/ST/STM32F4xx/Source/Templates/system_stm32f4xx.o ../Libr

’ . mv -f MMVP_LW1_GPIO_OUT.elf Debug
b 5 MMVP_LW12 ATMEGA128_TftDispl mv -f MMVP_LW1 GPIO_OUT.hex Debug —

. (26 AANAVD MEMAS MTC CDT GN ARM T © | mus £ MMUD 111 ADTA AT man Nahie
|
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danbl
info.c, startup.c, stm32f4xx conf.h
u standalone.ld
ocTaroTcd 0e3 Uu3MEHEHHuHl 110
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Ipoepamma MMVP LWI1 GPIO OUT
ynpagaenusa nopmamu GPIO

/>I<
* main.c
3

* Created on: 15.10.2014

*  Author: Oleg

*/

#include "stm32{4xx conf.h"

Daun main.c

volatile ITM RxBuffer;

RCC Clocks; 12



Iipozpavima MMVP LWI1 GPIO OUT
ynpaeaenus nopmamu GPIO

const arGPIO Pins[] = {
Pin 12,
in 14,
Pin 15,

Daun main.c

Q00
W/
© OO
BU

'

extern const unsigned char glmage Infol[];
unsigned short Infolmage coor[] = {0, 0, 0, 0};

void Showlmage ( const unsigned char * pImage,
unsigned short * pCoordinates ); 13



Ipozpamma MMVP LWI1 GPIO OUT
ynpaesnenus nopmamu GPIO
int main (void) { Daun main.c

uilndex = 0;
GPIO_InitStruct;

Infolmage coor[2] = ((unsigned short)glmage Info[3] << 8§) + glmage Info[2];
Infolmage coor[3] = ((unsigned short)glmage Info[5] << 8§) + glmage Info[4];

/* SysTick end of count event each 1 ms */
RCC GetClocksFreq ( &RCC Clocks );
SysTick Config ( RCC Clocks.HCLK Frequency / 1000 );

STM32f4 Discovery LCD Init();
Showlmage ( glmage Info, Infolmage coor );

14



Ipocpansa MMVP_LWi @aun main.c
ynpaenenus nopmamu GPIO

RCC AHBIPeriphClockCmd (
RCC AHBIPeriph GPIOD, ENABLE);

GPIO ImitStruct. GPIO Mode = GPIO Mode OUT,;
GPIO InitStruct. GPIO OType = GPIO OType PP;
GPIO ImitStruct. GPIO Pin = GPIO Pin 12|

GPIO Pin 14 | GPIO Pin 15;
GPIO InitStruct. GPIO PuPd = GPIO PuPd UP;
GPIO ImitStruct. GPIO Speed = GPIO Speed 2MHz;
GPIO Init ( GPIOD, &GPIO _InitStruct );

15



Iipozpavima MMVP LWI1 GPIO OUT
ynpagaenusa nopmamu GPIO

while (1) {
Delay ( 1000 );
GPIO ToggleBits ( GPIOD, arGPIO Pins [
uilndex++ | );
uilndex %= (sizeof(arGPIO Pins)/
sizeof( ));
h

return 1;

j 16

Daun main.c



Ipocpansa MMVP_LWi @aun main.c
ynpaenenus nopmamu GPIO

//\brief Show small image
void ShowImage ( const unsigned char * pImage, unsigned short * pCoordinates ) {
unsigned long ullndex 1, ullndex j;

unsigned long bmpAddress = (unsigned long) pImage + §;
for (ullndex 1= 0; ullndex 1< pCoordinates[3]; ullndex 1++) {
LCD_ WriteReg ( SSD2119 X RAM ADDR_ REG, pCoordinates[0] );
LCD_ WriteReg ( SSD2119 Y RAM ADDR_ REG, pCoordinates[1] + ullndex 1);

LCD_ WriteReg ( SSD2119 RAM DATA REG, *(_ IO *) bmpAddress );
for (ullndex j = 0; ullndex j <pCoordinates[2]; ullndex j++) {
LCD_ WriteRAM ( *(__ 1O *) bmpAddress );

bmpAddress += 2;

17



Ipoepavma MMVP LWI1 GPIO OUT

ynpaenenus nopmanmu GPIO
Daun
O1ranuurejabHbIe CTPOKU Make-(paniia

# Target file name (without extension)
TARGET=MMVP_LW1_ GPIO_OUT
SOURCE=main.c \

startup.c \

Info.c \
S(CMSIS PATH)/ST/STM32F4xx/Source/Templates/system _stm32f4xx.c \

S(STD_PeriphDriver PATH)/src/stm32f4xx_rcc.c \
S(STD_PeriphDriver PATH)/src/stm32f4xx_gpio.c \
S(STD_PeriphDriver PATH)/src/stm32f4xx_fsmc.c \

S(DISCOVERY PATH)/src/stm32f4 discovery lcd.c \
S(DISCOVERY_PATH)/src/fonts.c 18
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KAOEAPA NPOEKTUPOBAHUA

Texnonozus CCETIT
omaaoku ¢ Eclipse

\
& Kommnsiotep
IS,
7
8@ HporpaMmaB]

N
Komrbsrorep § Eclipse
[ Pa0oraronuii ] OOTCP TP @s y,
t GIB-cepuep ')° TIP-anpec, nopr
@ USB ST-LINK, JTAG, SWD
STM32F4-
DISCOVERY

20



KAOEAPA MPOEKTUPOBAHUA
Texnonocus

omaaoku ¢ Eclipse

1. Hacrporka BbI30Ba BHEIIHEH
nporpamMmbel  ST-LINK  GDB
SERVER

2. Hacrpounka mnapamerpoB GDB
HARDWARE DEBUGGING

otnagku B Eclipse
21



Texnonocua omnaoku ¢ Eclipse
Hacrpoiika BbizoBa BHemHed nporpammbl ST-LINK GDB SERVER

Navigate Search Project Run Window Help

g v || [€£] MMVP_LW1_GPIO_OUT_REGS Def: ~
#va%v:@@;j'v g 33 N
= E @, 1Download
03 _‘ @, 2RUN ST-LINK GDB SERVER

Brxiaaaka «Main»

-
i@ External Tools Configurations

Run a program

R IN=E 2
type filter text
% Ant Build
@3 API Use Report
4 @, Program
@, Download
., RUN ST-LINK GDB S

<[ 1 ‘ »

Filter matched 5 of 5 items

Create, manage, and run configurations

Name: @RUN ST-LINK GDB SERVER

D Main " Refresh | [osh Build ™ Environment | [ Qommon‘
ocation:

S{workspace_loc\ST-LINK GDB SERVER\ST-LINK_gdbserver.exe

Browse Workspace...

Browse File System...] [ Variables... ]

Working Directory:

${workspace_loc\ST-LINK GDB SERVER
Browse-Wo}Espace..fJ'\ [Brmﬁw* Variables... J

Arguments:

.

Note: Enclose an argument containing spaces using double-quotes ("). |




Texnonocua omnaoku ¢ Eclipse
Hacrpouka Bbi3oBa BHemiHell nporpammbl ST-LINK GDB SERVER

Brxiaaaka «Build»

_
i@; External Tools Configurations -

Create, manage, and run configurations

Run a program

Filter matched 5 of 5 items

l/ 6‘\|

2/

S = R
, = & ‘ = 5" Y | Name: RUN ST-LINK GDB SERVER
type filter text =] Main | & Refresh loth Build M Environment| [_] Common
# Ant Build | Build before launch
@3 API Use Report
4 Q, Program ——
% Dowwiiload 1€ ENtire workspace
(% RUN ST-LINK G The project containing the selected resource
Specific projects jec
Include referenced projects
«[....m . »

23



KAOEAPA NPOEKTUPOBAHUA

TexHOJlozu}l VH®OPMALMOHHO-

HROMMbIOTEPHbIX CUCTEM

cepBepa

omiaaoxku ¢ E clipse

Eclipse qst 3amycka GDB cepsepa

C/C++ - Minimal_Project/Makefile - Eclipse

File Edit Source Refactor Mavigate Search Project Run  Window Help

iCie -/ i Rio IR0 QIO Y O e } m | FEcic++ | %5 Debug

¥, 1 RUN ST-LINK GDB SERVER ' } |
| @, 2 Download

[(5Project Explorer 52 = B rnain.c | & Makefile &2 _— " =B 5
Eg| e ¥ HSGTEND I end  —---—--- External Tools Configurations. .. = B=

(] CortexM4_FreeRTOS_Accelerc < [ Organize Favorites., ., \ > @

L1 CortexM4_FreeRTOS_LCD_BM - =

L Cortexi4_FreeRTOS_LCD_LIE . Problems = Tasks & Console 52 £ Properties <7 Search < %% Gu & E| E\ w 2 e - = w

- CortexM4_FreeRTOS_LCD_To
| CortexM4_FreeRTOS_USE_HIL
[#-1=5 Minimal_Project Atollic TrueSTUDIO gdbserver for 3T-Link. Version 1.3.0 Pro
Developed by Atollic AB for STMicroelectronics
Copyright 2010-2011, Atollic AE and STMicroelectronics

RUN ST-LINK GDE SERVER. [Program] D:\CleghAxonim)STLinkGDBServerST-LINK_gdbserver.exe

OOGparuTe BHUMaHNE
Ha HOMep nopTa 61234!
On Gynet urypuposarb
B Ka4€CTBE MapameTpa OTJIaIunKa
GDB HARDWARE DEBUGGING

3tarting server with the following options:
Persistant Mode i Enabled
LogFile Name ! debug_ log.txt
Logging Level : 3l
Listen Port Number H
Status Refresh Delay : 15=

Verbose Mode : Enabled < Pe3y.IH)TaT 3aHyCKa
SWD Debug : Enabled
NVIC_DFSR_REG = Ox00000003 GDB CCPBCpa
NVIC CFGFSR_REG = Ox00000000
ST _LINK Major version =2 Jtag version =15
3T_LINK VID=1155 PID=14152
ST_LINE device status: HALT MODE
Hardware watchpoint supported by the target
FuncEntry
STHM32 device: id =10016413 O)KI/IHaHI/Ie OACOCAUHECHUS
Connected to the 5T-Link Debugger. KJINEHTA K TIOPTY 61234

Start Logging

Waiting for client to connect on port 61234 ... 2
£ > ‘ l



Texnonocus omnaoku ¢ Eclipse

2. HaxxaTh Ha TIpaByIO KJIABUILY MBIIIH
B 00JIACTH Ha3BAHHSI IIPOIECCa
U BBIOpaTh B MOSIBUBIIEMCSI MEHIO
nyHKT « Terminate»

& Debug - Miniinal_Project/Makefile - Eclipse

OcranoBka B Eclipse GDB cepBepa wjiu HHOro nmpouecca

Jls octaHoBKH 3anyieHHbIX U3 Eclipse nporeccoB HeoOX0AUMO:

1. Ilepeitu B pasnen «Debugy

File Edit Mavigate\ Search Project Run ‘Window Help

35 Debug 52

=2Q

g DOlegiAxonil

1= Instruction Stepping Mode

¥ Use Step Filters

Chrl+C
Ctrl+F

‘ >
main.c L® Make: = g
MSG END = —-—- ‘ _ x
begin:
Badho
@echo §(MS B, Terminate and Relaunch
finished:
@echo § (M8 ‘ )
end: e ] i
Becho §(ns @ Relaunch

= %Edit RUM ST-LINK GDE SERVER...
EK Terminate and Remove

<

El Console 52 Tash L@ Terminate Disconnect Al

RUM ST-LINK GDB SERVER |

[ £

|

idbserver.exe

Atollic TrueSTUDIO gdbserver for ST-Link.

Tarralarvad e dtal 1460

MName
% “dev*

BV ngpen

XY e

%= Add new expression

<

[ Memory 53

Monikors

Version 1.3.0 Pro

AR Fryr ST cvmalactryrant s

e ‘ B | @@ o+ |'l§$DTug’

|

&F Expressi... 52 i Registers m Modules = O 5
£ 3|+ | Cief T Bz
Value
=
) (= -
| 4 |G = B

L]

BelEE #B-r3-= 0

25



1 ST-LINK GDB SERVER START

B  2RUN Flash Downloader | 2ebug Minimal Project |

Create, manage, and run configurations

Debug As
Debug Configurations...

Organize Favorites...

»

SCRIPT=standalone. Id

BN S S = - -

FEEIEEN
1

New launch configuration

[T C/C++ Application
[€] C/C++ Attach to Application
[€] C/C++ Postmortem Debugger
[€] C/C++ Remote Application
& DSF PDA Application
€] GDB Hardware Debugging|

i @ Launch Group
@ Snapshot Album
E Target Communication Framew
[€] TCF Remote Application

< m J
Filter matched 12 of 42 items

Configure launch settings from this dialog:
- Press the 'New' button to create a configuration of the selected type.

- Press the 'Duplicate’ button to copy the selected configuration.
3 - Press the 'Delete’ button to remove the selected configuration.
5P - Press the 'Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the 'Perspectives’ preference
page.

@

| Debug | [ Close

26



Texnonozua omnaoku ¢ Eclipse

Hacrpoiika mapamerpoB otiaaku. Bkinagka «Mainy

-
f_.] Debug Configurations

B X| B 3
type filter text

[€] C/C++ Applicatic| 4
[c] C/C++ Attach to
[c] C/C++ Container |
C/C++ Postmort(?
[€] C/C++ Remote Al
Cif C/C++ Unit |
& DSFPDA Applicat}iE
& Eclipse Applicatio|
£4 Eclipse Data Toolsé
4 [C] GDB Hardware De
] MMVP_LW1_C |
Generic Server
Generic Server(Ex
HTTP Preview
i J2EE Preview
#45] Java Applet

F lavin Avnlicadinm |
< | i} ; »

M |

B E1E I EIE

Filter matched 32 of 33 item

73\
|\?/r

Create, manage, and run configurations

-
|| Name: MMVP_LW1_GPIO_OUT Default

B Main ?3‘5- Debugger" B Startup & Source| [C] Common
Project:

MMVP_LW1_GPIO_OUT | Browse.. |
C/C++ Application:

Debug\MMVP_LW1_GPIO_OUT.elf

[ Variables... ] [Search Project...} [ Browse... ]
Build (if required) before launching
Build configuration: [Select Automatically v]

(") Enable auto build

() Use workspace settings Cenfigure Workspace Settings...

Using GDB (DSF) Hardware Debugging Launcher -

Select other... [ Revert J [ Apply J

[ Debug ] [ Close ] 27




HaCTpomca napaMeTpoB oTjaaKu. Briiaaka «Debugger»

Texnonozua omnaoku ¢ Eclipse

"‘ Debug Cenfigurations

X | B3P~
type filter text
C/C++ Applicatic| 4
C/C++ Attach to
C/C++ Container |
C/C++ Postmortg{
C/C++ Remote A|
Ci C/C++ Unit |
&€ DSF PDA Applicat =
£ Eclipse Applicatio|
£4 Eclipse Data Tool:;é
4 [T] GDB Hardware D¢
T] MMVP_LW1_C |
Generic Server
Generic Server(Ex
HTTP Preview
J2EE Preview
¥4 Java Applet

PR laiin Annbicadinm

< | 1 ; P

EIB EIR &I EE

Filter matched 32 of 33 item

)\
1\?/:

|| Name:

D Main | %5 Debuggef

Create, manage, and run configurations

MMVP_LW1_GPIO_QUT Default

& Startup.A By Source.i is| _(;ommon"
GDB Setup | -

GDB Command:

[ Browse... ] lVariabIes... ]

arm-none-eabi-gdb

Remote Target
V| Use remote target

JTAG Device: [Generic TCP/IP v]

localhost

61234

|| Force thread list update on suspend

Host name or IP address:

Port number:

m

Using GDB (DSF) Hardware Debugging Launcher - [ Revert

J

Apply

J

Select other...

[ Debug

J |

Close

28



@ Debug Configurations

Create, manage, and run configurations

Texnonozus omnaoxku ¢ Eclipse

I X| B3~
type filter text

C/C++ Applicatic| 4
[€] C/C++ Attach to
C/C++ Container
[€] C/C++ Postmort
C/C++ Remote A |
Cii C/C++ Unit
& DSF PDA Applicat|
£ Eclipse Applicatio|
£4 Eclipse Data Tool:
4 [©] GDB Hardware D¢
€] MMVP_LW1_(
5 Generic Server
& Generic Server(Exl
5 HTTP Preview
5 J2EE Preview
4] Java Applet
3] Java Application
Ju JUnit
JUnit Plug-in Test|

T

Ju

@ Launch Group

m2 Maven Build

4 0SGi Framework
i Remote Java App
% Remote JavaScrip'—
Q‘g Rhino JavaScript
@2 Snapshot Album |-

< [ »

Filter matched 32 of 33 item

|| Name:

MMVP_LW1_GPIO_OUT Default

] Main | %5 Debugger b-' Starturp B ‘Sourcé = Qommoﬁ

L 2 P

-

V| Halt

Load Image and Symbols
|| Load image

(@) Use project binary:  MMVP_LW1_GPIO_OUT.elf

Use file: Workspace...

[¥] Load symbols
@ Use project binary: MMVP_LW1_GPIO_OUT.elf
() Usefile:

Symbols offset (hex):

Runtime Options
["] Set program counter at (hex):

[V] Set breakpoint at: main

—Tv

< i

- )

HacrTpouka napameTpoB
OTJIAJAKH. 3aBEPIIAIOIIAs
BKJIaJIKa «Startup»

m

Using GDB (DSF) Hardware Debugging Launcher - [

Select other... Revert

[ meee |
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Texnonozua omanaoku ¢ Eclipse

M = Run Configurations A S . . A—— —k._.._.i J @

45 ",@ < Q- jg;@lﬁ s - Create, ge, and run config
| B> 1ST-LINK GDB SERVER START @
kefile &
| B 2 RUN Flash Downloader = =
Ly | B 3~ Configure launch settings from this dialog:
type filter text 7 - Press the 'New' button to create a configuration of the selected type.
[€] C/C++ Application “=| - Press the 'Duplicate’ button to copy the selected configuration.
[€] C/C++ Remote Application 8 D e D buttont L
: Tk - Press the 'Delete’ button to remove the selected configuration.
)SCRIPT=standalone.ld & DSF PDA Application 9
4 | = Launch Group o - Press the ‘Filter' button to configure filtering options.
@ RUN Flash Downloader Edi . o - e
@ ST-LINK GDB SERVER START DEBUG - Edit or view an existing configuration by selecting it.

iﬁ Target Communication Framework
Configure launch perspective settings from the Perspectives’ preference page.

< | i | »

Filter matched 7 of 7 items

= Run Configurations =]

@ Create, ge, and run g i ;;

|| Name: ST-LINK GDB SERVER START DEBUG
type filter text

Launches . =] Common
[€] C/C++ Application

[€] C/C++ Remote Application fame Mode Action Up I I OH FOTOB Ka H
& DSF PDA Application [¥] @, Program:RUN ST-LINK GDB SERVER run
4 B Launch Group [T] ® GDB Hardware Debugging::CortexM4_FreeRT! debug o
# RUN Flash Downloader [C] @ GDB Hardware Debugging::CortexM4_FreeRT! debug H aCT OHKa
@ ST-LINK GDB SERVER START DEBUG [T] ® GDB Hardware Debugging::__CortexM4_FreeR debug p
[a Target Communication Framework

r - 3
= Add Launch Configuration l.g

- CpeacTBa

Filter matched 7 of 7 items Apply Reyert 3aHYCKa Oq ep eJIH

@) type filter te> Bun ][ Close Hp Orp aMM

@ Launch Group
4 @, Program
@, Flash Download
Q RUN ST-LINK GDB SERVER

[7] Use default mode when launching

Post launch actio

@ [ OK ] [ Cancel

asole 232




Texnonozus omnaoxku ¢ Eclipse

| )

= Debug - Minimal_Project/startup.c - Eclipse
File Edit Source Refactor Navigate Search Project Run Window Help

[Gin T@rzers N ¢iH-0-ABC - 0O o] Quick Access | B | @oc D)

%5 Debug 52 Y|d» ¥ = B | ©=Variables 9 Breakpoints & Expressions 52 i LB+ XKt Y=08 |5
4 > ST-LINK GDB SERVER START DEBUG [Launch Group] Expression Type Valia - 's
ol CAST LINK GDB SERVER UNST-LINK gdbserver.exe GPIO_PORT Error: Multiple errors reported.\ Failec
% ;:L‘Jl\?:: LINK GDB SERVER [P ) conn Error: Multiple errors reported.\ Failec
4 2| rogram \
e = =
afc] EAinlmal_Project Default [GDB Hardware Debugging] Tesult Error: Multiple errors reported.\ Failec
4 3@ Minimal Project.elf & sidata Error: Multiple errors reported.\ Failec
4 ? Thread [1] <main> (Suspended : User Request) > W & edata long unsigned int * 0x20000000
ResetISR() at startup.c:194 (:800019a & sdata Error: Multiple errors reported.\ Failec
e &_sbss Error: Multiple errors reported.\ Failec
= Ouffifitfe i2cxbase Error: Multiple errors reported.\ Failec
»d gdb i2creg Error: Multiple errors reported.\ Failec
1R2C_FLAG Error: Multiple errors reported.\ Failec
NVIC Error: Multiple errors reported.
USARTL Error: Multiple errors reported.
GPIOA Error: Multiple errors reported.\ Failec

4 Add new expression

Aakefile [g] startup.c 2 =8 0 Me Browser  [§ Memory 52 B g il s | = Disassembly £3 = Bl
for (pulDest = & data; pulDest < & edata;) { - Monitors + X % Enter location here [z ‘ 8 fﬂl et v
*pulDest++ = *pulSrc++; _—
% 0308019a: 1dr r3, [pc, #84] ; (@x30001f@ <Rese »
0800019c:  ldr r2, [pc, #84] ; (ex80001f4 <Rese _

/ Zero fill the bss segment. 0800019¢:  cmp r2, r3
17 0380001a0: bcs.n @x80001c6 <ResetISR+46>

for (pulDest = & bss; pulDest < & ebss;) { gggggi:g x:‘; :;’ :zgﬁs ’ g:gz l
*pulDest++ = 8; & 2 2 =
; pulDes H 080001aa: movw r3, #0
080001ae: movt r3, #8192 ; 0x2000
Call the application’s entry point. ggmizgf i :g’ :gmz et
: > 3
e = 195 *pulDest++ = *pulSrc++;
main();
O3 [ 080001ba: ldr.w rl, [r2], #4
280001be: str.w rl, [r3], #4
P, A A A A - 194 for (pulDest = & data; pulDest < & edatz ™
b 5 <[ i ] »

El Console 52 & Ta Proble Biscinabla

RUN ST-LINK GDB SERVER [Program] C:\ST LINK GDB SERVER !!\ST-LINK_gdbserver.exe
Reading @x2 bytes of memory from addr @x88001c@ R
Reading @x2 bytes of memory from addr @x80@01c2

Reading @x2 bytes of memory from addr @x80@@1c4

Reading @x2 bytes of memory from addr @x80@elc6

Reading @x2 bytes of memory from addr ©x88001c8

Reading @x2 bytes of memory from addr @x8eeelca

Reading @x2 bytes of memory from addr @x88@@1lcc

Reading @x2 bytes of memory from addr @x800@lce

Reading @x2 bytes of memory from addr ©x30001de

Reading @x2 bytes of memory from addr ©x80001d2

Reading @x2 bytes of memory from addr ex86@e1ld4 a

lopsiune knaBumm: <F5> — mar ¢ BXogoMm BHYTph QyHKUMH, <F6> — mar 0e3 Bxoja B (yHKuMi0, <F8> —
3alyCK Ha JajbHEeIIee BhIMOIHEHUE 0 Touku npepbiBanus, <Ctrl + Shift + B> unu nBoitHO# 11em4oK JieBoit
KJIABUIIIM MBIIIN B KpallHEM BEPTUKAIBHOM I0JI€ CJIEBA — YCTAHOBKA/yaJI€HUE TOUYKHU MPEPHIBAHUS 3 1



%5 Debug 53 |

%) Y= 8

4| ST-LINK GDB SERVER START DEBUG [Launch Group] |

s CASTLINK G

i gdb
4 @, RUN ST-LINK GO

o CASTLINKG =

4 [C] Minimal_Project|

4 5 Minimal_Pro, =

4 o Thread [1
= Reset]

// zero fil.
17
for (pulDes

*pulDes
;

"

// Call the
Z

main();

Copy Stack
Find...

Drop To Frame

Step Into
Step Over
Step Return

Instruction Stepping Mode
Use Step Filters

Connect...
Resume Without Signal
Resume

Suspend

Ctrl+C
Ctrl+F

F5

BEEV P

Terminate
Terminate and Relaunch
Disconnect

Remove All Terminated

Relaunch

Edit ST-LINK GDB SERVER START DEBUG...
Edit Source Lookup...

Terminate and Remove
Terminate/Disconnect All

Properties

Resource Configurations

Ctrl+F2

Bl Console 53 ' & Tasks [/ Problems 3 Executables
Minimal_Project Default [GDB Hardware Debugging] gdb

9= Variables ©g Breakpoints ‘&4’ Expressions

Name
%Y "GPIO_PORT"
%Y "conn”
5 e
%Y “ipaddr"
Y "result”
%Y "8 sidata”
%Y "8 _edata”
%Y "8 sdata”
%Y "8 sbss"
%Y "2exbase”
%Y idereg”
%Y "DC_FLAG"
XY NvIc
XY "USARTL"
%Y "GPIOA”
< Add new expression

=8 @ Memory Browser @ Memory 52

-~ Monitors

+ X %

Value

x4

B ﬂ g 100

4% Registers @} Modules

Bl % =0

Quick Access | o | Bc/c+
LB+ XK T8

-
- n

Disassembly 53 = 8

[Enterlocationnere  ~|| & (BB rd o5 ¥

No debug context

B2 Qutline

o]

Bx % GAEE B 2B -8-=0




Window Help

File Edit

~ Source Refactor Navigate Search Project Run Window Help
. -
%5 Debug 52 | PRt Y= 0| o v

4 [[ <terminated>ST-LINK GDB SERVER START DEBUG [Launch Group_]]

@i <terminated, exit value: 1> C:AST LINK GDB SERVER !!\ST-LINK_gdbserver.exe
@] <terminated, exit value: 0>gdb
4 @, <terminated>RUN ST-LINK GDB SERVER [Program]
a <terminated, exit value: 1> C:\ST LINK GDB SERVER !!\ST-LINK_gdbserver.exe
4[] <terminated>Minimal_Project Default [GDB Hardware Debugging]
@1 <terminated, exit value: 0> gdb

Remove All Terminated Launches re

[& Makefile

L}

%5 Debug 23]

wuls “=o

Name
%Y "GPIO_PORT"
%Y "conn”
;g?v "err"
%Y “ipaddr"
%Y "result”
%Y "8 sidata”
> XY na. . .l .;u

9= Variables 9 Breakpo... & Expressi.. 5%

(€ startup.c 52

for (pulDest = & data; pulDest < & edata;) {
*pulDest++ = *pulSrc++;

3

/7
// Zero fill the pss segment.
/

[ Makefile

for (pulDest = & bss; pulDest < & ebss;) {
Feednases a.

< m =

B Console 53 ' ¥ Tasks [Zli Problems (3 Executables
CDT Build Console [Minimal_Project]

8

-

@ Memory Browser @ Memory 2

Betesee |CH EE) B~

018 Registers @) Modules = B

-

=B 4+ %X %| s

Value 2

Disas.. 2 = O
Enter location here v ] ¢

-

= B | = outline

T+ X%

No debug context

-

< 13

B EHERItB-H-=0

**** Build of configuration Default for project Minimal Project ****

make all

A fhae MEinimal Readacs hes

[€) startup.c 52

for (pulDest = & data; pulDest < & edata;) {
*pulDest++ = *pulSrc++;

}

1/

// Zero fill the bss segment.

1/

for (pulDest = & bss; pulDest < & ebss;) {
*pulDest++ = 0;

1

// Call the application's entry point.

/

/
main();

8

-

285
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4

@ Memory Browser

Meonitors
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Ipozpamma
ynpaeaenus nopmanmu GPIO
/>I<

* main.c
*

* Created on: 15.10.2014

*  Author: Oleg

*/

#include "stm32{4xx conf.h"

Daun main.c

volatile ITM RxBuffer;

RCC Clocks; 34



IIpozpamma
ynpagaenus nopmamu GPIO

const arGPIO Pins[] = {
Pin 12,
in 14,
Pin 15,

Daun main.c

Q00
W/
© OO
BU

'

extern const unsigned char glmage Infol[];
unsigned short Infolmage coor[] = {0, 0, 0, 0};

void Showlmage ( const unsigned char * pImage,
unsigned short * pCoordinates ); 35



IIpozpamma
ynpagaenus nopmamu GPIO

int main (void) { Daii1 main.c

uilndex = 0;
GPIO_InitStruct;

Infolmage coor[2] = ((unsigned short)glmage Info[3] << 8) + glmage Info[2];
Infolmage coor[3] = ((unsigned short)glmage Info[5] << 8) + glmage Info[4];

/* SysTick end of count event each 1 ms */
RCC GetClocksFreq ( &RCC Clocks );
SysTick Config ( RCC Clocks.HCLK Frequency /1000 );

STM32f4 Discovery LCD Init();
Showlmage ( glmage Info, Infolmage coor );

36



ITpozpamma Daun main.c
ynpagaenus nopmamu GPIO

RCC AHBIPeriphClockCmd (
RCC AHBI1Periph GPIOD, ENABLE);

GPIO InitStruct. GPIO Mode = GPIO Mode OUT;
GPIO ImitStruct. GPIO OType = GPIO OType PP;
GPIO ImitStruct. GPIO Pin = GPIO Pin 12|

GPIO Pin 14 | GPIO Pin 15;
GPIO InitStruct.GPIO PuPd = GPIO PuPd UP;
GPIO_InitStruct. GPIO Speed = GPIO Speed 2MHz;
GPIO Init ( GPIOD, &GPIO _InitStruct );

37



IIpozpamma
ynpaesaenus nopmamu GPIO

RCC AFE
RCC AHBI

:
G
d
_
G
d
GPI
GP]

)

A

OO’O’O

InitStruct. G|
InitStruct. G|
InitStruct. G|
_ImitStruct.GI
GPIO PuPd NOPULL;

D]
D]
D]
D]

Daun main.c

1 PeriphClockCmd (
Periph GPIOA, ENABLE);

IO Mode = GPIO Mode IN;
IO OType = GPIO OType OD:;
[O Pin=GPIO Pin 0;

IO PuPd =

GPIO InmitStruct.GPIO Speed = GPIO Speed 2MHz;
GPIO Init ( GPIOA, &GPIO InmitStruct );

38



Ilpocpamma Daun main.c

ynpaeaenus nopmamu GPIO
while (1) {
if (GPIO ReadInputDataBit ( GPIOA, GPIO Pin 0
) == Bit SET) {
GPIO ToggleBits ( GPIOD, arGPIO Pins |
uilndex++ | );
uilndex %= (sizeof(arGPIO Pins) /

sizeof( );
Delay ( 300 );
h
h
return 1;

h 39



Ipozpamma Daun main.c
ynpagsaenusa nopmamu GPIO

//\brief Show small image
void ShowImage ( const unsigned char * pImage, unsigned short * pCoordinates ) {
unsigned long ullndex 1, ullndex j;

unsigned long bmpAddress = (unsigned long) pImage + §;
for (ullndex 1= 0; ullndex 1< pCoordinates[3]; ullndex 1++) {
LCD_ WriteReg ( SSD2119 X RAM ADDR_ REG, pCoordinates[0] );
LCD_ WriteReg ( SSD2119 Y RAM ADDR_ REG, pCoordinates[1] + ullndex 1);

LCD_ WriteReg ( SSD2119 RAM DATA REG, *(_ IO *) bmpAddress );
for (ullndex j = 0; ullndex j <pCoordinates[2]; ullndex j++) {
LCD_ WriteRAM ( *(__ 1O *) bmpAddress );

bmpAddress += 2;

40



MMVP LW1 GPIO OUT REGS

#include "stm32f4xx conf.h" Daiin main. c

volatile ITM RxBuffer;

RCC Clocks;
extern const unsigned char glmage Info[];
unsigned short Infolmage coor[] = {0, 0, 0, 0};

void Showlmage ( const unsigned char * pImage,
unsigned short * pCoordinates );

41



MMVP LW1 GPIO OUT REGS

Daun main.c

int main (void) {
GPIO_InitStruct;

Infolmage coor[2] = ((unsigned short)glmage Info[3] << §) + glmage Info[2];
Infolmage coor[3] = ((unsigned short)glmage Info[5] << 8) + glmage Info[4];

/* SysTick end of count event each 1 ms */
RCC GetClocksFreq ( &RCC Clocks );
SysTick Config ( RCC Clocks.HCLK Frequency / 1000 );

STM3214 Discovery LCD Init();
ShowlImage ( glmage Info, Infolmage coor );

42



MMVP Lwi1 GP Paun main.c

// Janee cnenyeTr nporpaMMHbINA OJOK HEMOCPEICTBEHHOTO peructTpoBoro ynpasienus GPIO
int * pGeneralPointer;

uilndex = 0;
const arGPIO Pins[]={ 12, 15, 14 };

pGeneralPointer = (int *)0x40023830; B nporpaMmmMHbIH
*pGeneralPointer = 7; < KO/ BHE/JIPCHA

omuoka!ll!
pGeneralPointer = (int *)0x40020C00;

*pGeneralPointer &= ~((0b11 << (arGPIO_Pins[0] * 2))
| (Obl1 << (arGPIO Pins[1] * 2))
| (Obl1 << (arGPIO Pins[2] * 2)));
*pGeneralPointer |= ((0x01 << (arGPIO Pins[0] * 2))
| (0x01 << (arGPIO Pins[1] * 2))
| (0x01 << (arGPIO Pins[2] * 2))); 43



MMVP LW1 GPIO OUT REGS

while (1) { - o
Delay ( 1000 ). Daun main.c
pGeneralPointer = (int *)0x40020C14;
*pGeneralPointer "= (1 << arGPIO Pins [

uillndex++ |);
uilndex %= (sizeof(arGPIO Pins) / sizeof(uint8 t));
h

return 1;

j

44



MMVP Lwi1 GP Paun main.c

//N\brief Show small image
void ShowImage ( const unsigned char * pImage, unsigned short * pCoordinates ) {
unsigned long ullndex 1, ullndex j;

unsigned long bmpAddress = (unsigned long) pImage + §;
for (ullndex 1= 0; ullndex 1< pCoordinates[3]; ullndex 1++) {

LCD_ WriteReg ( SSD2119 X RAM ADDR_ REG, pCoordinates[0] );
LCD_ WriteReg ( SSD2119 Y RAM ADDR REG, pCoordinates[1] + ullndex 1);

LCD_ WriteReg ( SSD2119 RAM_ DATA REG, *(__ IO *) bmpAddress );
for (ullndex j = 0; ullndex j < pCoordinates[2]; ullndex j++) {
LCD_ WriteRAM ( *(__ 1O *) bmpAddress );

bmpAddress += 2;

45
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