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Lab 1 Development and Experiment Tools

L1 AERKENRFAIR

Purpose

@ Learning how to use Keil MDK-ARM IDE.

@ Understanding about the process of developing an embedded software project.
® Build the first project.

Setup the lab environment

Our development environment includes a Personal Computer and a Target
Development Board, or simply a target board. The codes editing, compiling are done in
PC. The generated executable image will be downloaded to the target board to test and
execute, :

Target board is connected to PC as shown in Figure 1-1. An USB cable connects
the Emulator on the target board to PC and, in most cases, a RS-232 cable is needed to
connects PC and target as the communication channel.

The integrated development environment (IDE), Keil MDK-ARM, is installed on
PC as the basic tools chain for compiling, linking, debugging your software project.

Source codes of a project consist of one or more C language files and/or assembly
code files, which you can edit and modify them with editor. Then the source codes are
compiled by the compilers (C or assembly) to object files. Final, all the object files are
linked together by Linker to generate the executable codes for specific CPU/MCU.

Power
Supplier
Power
Emulator Plugin
connector
NXP LPC1768
N Development board
2 RS232-DB9
(UART2)
| LEDs
RS232 cable

Figure 1-1 Connection of PC and target board

R
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Exercise 1. Compile an exist project

The IDE we installed is Keil uVision version 4. 5. Double click the icon of uVision4
will open it and you will see a blank working area. (If it is not the first time you open
uVisiond, the previous project you worked with is loaded. You may select from the
menu, “Project—>>Close Project”, to close it.)

The whole working area could be classified into 4 parts (Figure 1-2). Part 1 on the
top is the menu and shortcut keys area, Part 2 on the left is the project files and the help
files navigation area. Part 3 on the bottom is an output information area in which the
building information will be displayed when IDE build the project. The maximum area,
Part 4, in the middle is for editing your codes.

Following description will show you how to build an existing project step by step.

finciude “brboard,h

@ LT boazd, LED end LCD are Pgeh cocsroled by B2 /
Swo1d Set_iCO IR A28t} { £

LPC_GPIOG->FI00IR0 = 12D KIS/DIR:
LPC_GPTOO->FIOPIK |= 1CD_PIN DIR:

2
z
3
4
5
s
7
e
9
205
112
1’
is
1% 1)
s -

Soxeigne £X0 fase

ux_’v:lﬂ 2D Gnmﬂ(wldi 4
1 Set LCD. ml AZB():

Figure 1-2 Working area of Keil uVision

First of all, you should open the project(Figure 1-3).

From the menu, click “Project —>>0Open Project”, and find the location of the
project file (.uvproj), in our example, it is “D; \ Exercise\ MyFirst”, Select file
“MyFirst. uvproj”, then click “Open” button to open it.

The project is opened into the working area (Figure 1-2). From the left navigation
windows, you can see a list of series . C, .H and . S files, which are all belong to the
project, or you can say that all of these files makeup the project. We will look into the
files later in Exercise 2.

In the main editing area, Tabs are used to load each source file. When you double
click the file name in navigation area, the corresponding file is opened to the editing area

as a separate tab, and the file name is shown as the tab title. The name with underscore
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means this tab is where you are editing.

3

1 [Pinclude "ipciixx.nh"
2 f#include “baboard.bB™
3

4 // <n> Title *
'S/  <s.15> abca
6 4#defina VAL 13
2

9 /= cn LT board, LED and LCD are both control=d by B2 ¢/
20 [(void Set_ICD DIR A2B() 1

11 LEC_GPIOO->FIODIRO = LCD_PIN_DIR;
LEC_GPIOO->FIOPIN {= LCD_PIN DIR:

19 Jvoid LED Config(void) {
Set_LCD DIR A2B():
LEC_PINCON->PINSEL4 = 0; // function select: bHOO=GPIO
LPC_GPIO2->FICDIR = LED ALL:
PC_GPIO2->FIOPIN &= ~(LED ALL): &
11531 ¥ } 14 !

Figure 1-4 Working Window after open a project

Secondly, to build the project.
From the menu, select “Project—>Build Target”, or press F7 directly, Keil will
build the project. That means IDE will compile every source file in the project and link

@
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them together as a whole executable image file in an appropriate format.
The working progress and the intermediate results are shown in the information
area. If no error occurs, an executable code image file is generated,EX01. AXF, as shown

in Figure 1-5.

Build target 'DEBUG_RaM' -~
linking...

Program Size: Code=1584 RO-data=236 RW-data=E8 ZI-data=608

" \Obj\EX01.axf" - 0 Error(s), O Warning(s).

Figure 1-5 Build output area on the bottom of working window

As the third step, download the executable image to your target board.

Before downloading, make sure that the PC is correctly connected to the target
board via the Emulator. In our experimental board, one JLINK compatible emulator is
embedded which can be used to connect to PC via a USB cable.

Select “Project — >>Options for Target ‘Ex1’” from Keil menu (or press combined
key Alt + F7) to open the Project Option window. Choose “J-LINK/J-Trance Cortex” in
“Utilities” tab as the “Use Target Driver for Flash Programming” option (Figure
1-6). Click the “Settings” button aside to open the “Driver Setup” (Figure 1-7),
which is for setting parameters of the Simulator. Just use the data as shown in the
Figure 1-7.

Check “Erase Sectors” for Download Function means the Flash sectors will be
erased before be written. “Program” and “Verify” checks mean you would write you
code to Flash and verify the validation after programming,

“RAM for Algorithm” indicates the RAM which is used by Flash programming code,
for sure, they have to be in your target RAM area.

And the “Program Algorithm” is chip related. In our case, “LPC17xx IAP 512KB
Flash” is used.

Final step is to click “OK” button for finishing all the settings. You do not need to
re-setting your programming environment again in this project lifetime.

There are two ways to download the executable code (. AXF) to your target board.

One we call it simple downloading and the other will lead you to debug session.

things for you. You will see a series of information scrolling in the output area, which
show the progress of downloading. In the end, “Erase Done”, “Programming Done” and
“Verify OK” indicates all went well and your codes have been programmed to the target
board (i. e. Flash memory inside LPC1768) successfully. It’s ready to run!
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Sl e o AP A A5

| Linker | Dabug  Vtilities |

Dwiul ‘l‘untl Output I Li:tiac] User I Cc/CH+ I Asm

- Configure Flash Menw C g — e —
& Use Target Driver for Flash Programming
J-LINK 7 J-Trace Cortex ] Setings | W Update Target before Debugging

o e

Command|

Arguments: |

|
|
o
|
|
|
{
|

e N

Figure 1-7 Simulator settings
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DLL: V4.62 , compiled Jan 25 2013 15:192:47

Firmware: J-Link ARM-OB STM32 compiled Aug 22 2013 13:52:04
Hardvare: V7.00

S/W : 20090928

Feature(s) : RDI,FlashDL,FlashBP,JFlash,GDSFull

* Jlink Info: TotallRlen = ¢, IRPrint = Ox01 |
* JLink Info: Found Cortex-M3 rZp0, Little endian. |
* JLink Info: TPIU fictted. 1
* JLink Info: ETM fitted. |
* JLink Info: FPUniz: € code (BP) slots and 7 literal slots |
ROMTableRadr = OxEQOFFO03

* JLink Info: Found Cortex-M3 r2p0, Little endian. |
* Jlink Info: TPIU fitted.

* JLick Info: ETM ficted. i
* Jlink Info: FPUmit: 6 code (BP) alots and 2 liveral slots

Terget infa: 11
|Device: LPC1762 1
vTarget = 3.300V |
Stace of Pins:

TCR: i, TDI: O, TDO: I, TMS: O, TRES: I, TRST: 1
|Eardware-Breakpoincs: 6

nre: 8192 |
|Nacohpoints: 4 |
JTAG speed: 2000 kHz |

Erase Done. 13
Programming Done. 5
Verity OK. -
. ’

Figure 1-8 Image downloading information

Before you can use the second downloading approach, or to simulate, you also need
to set the environment correctly.

Back to Options window, in “Debug” tab, you could see two Debug options stand
parallel, “Use Simulator” on the left and Use one of JTAG hardware simulator on the
right. “Use Simulator” is an approach to execute your program on PC without real
ARM hardware supported.

We will use J-LINK on the board, so the right part is our choice, We also check
both “Load Application at Startup” and “Run to main()” which let Keil know we
would like to start our debug from the C entry point, main() function.

Return to main working windows by click “OK” button.

B Options for Target BX1* & o i
- O v e - &y i

Device | Terget | Output | Listing | User | C/CH | Asm | Linker Debug I'Utilitiu] :

€ Use Simulator Settings | & Use: [J-LINK / J-Trace Cortex x| Setiings |
| T Limt Speedto Real-Tme
IV Load Application a Statup ¥ Runto main{) IV Load Application at Statup ¥ Runto mainQ
Inttialization File: Initialization File:
. ot ] Y -
Figure 1-9 Debug settings tab in Options Window

Shortcut button | ¢ ( or CTIRL + F5) starts the downloading process, after similar

progress steps in approach one, not only the executable codes are downloaded to Flash,
but the whole working window changes. Now what you see is a “Debugging” interface
(Figure 1-10).

Navigation area in the left switches to new tab, “Registers”, which shows all the




