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Downloading and installing the Keil IDE
1. Click on the following link:
https://www.keil.com/download/product/

2. Choose MDK-ARM.
[T bl

KEIL

Tools by ARM

4] Products Download Events Support Videos

Download Products

Sedect 3 product from the st below (o downioad the Biest verson

' WP MDK-ARM P C51
Varsen 4 T2a (ady 2013 Versen 2 52 Gty 201
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3. Fill out the form and then click on the submit button, at the bottom of the page.
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https://www.keil.com/download/product/

4. Click on the MDKxxx.EXE link.

YRS =)
| 51 ARM Viersion 4.723 Evalustion Softwase . 't]
€[] hetoomn o i coon s e anne. ST OW/HL OAL | W= Wagedi oy P e B Q
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PR o Tooks The Kedl ARM Evaiuation Kit alows you 10 create programs for ARM7. ARMS. Cortex-M and Conex-R4 MCU g
devices
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Deduy Asapears * Rewiew the Narpware reqursments before iInstating this software
Bimiision Boards o Note the Mntanons of Me evahiahon 1005
Prodect Brochures
Newslottars (MOK472_a EXE MDS = 5004 1621¢003¢ 776064238501 180
Devios Database® To install the ARM Software...
L
Dwce List o Right-click an MOKAT2_A EXE and save it 1o your compules
Compliance Testing « POF fles may be opensd with Acrobat Reader
ISOIANS| Complance = 2P fhes may be opened with PK2ZIP of WINZIP
Valdation and Venfication
MDK472 A.EXE (571,320
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Ovarvaw Estmaled File Download Time
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5. Choose Save.

Opening mdk472_a.exe M

i

You have chosen to open

=71 mdk472_a.exe
which is a: Binary File
from: http://www.keil.com

Would you like to save this file?

' Save File Cancel

=

6. Execute the downloaded file. Installing the software is straight forward; choose the Next
button in each step, until the setup finishes.
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Creating an Assembly project in Keil
7. Open the Keil IDE by clicking on its icon on the desktop.
8. Choose New uVision Project from the Project menu.

P
pWisiond Elﬁu

File Edit View | Project | Flash Debug Peripherals Tools S5VCS Window Help

D ﬁ =l ﬁ |Mew WVision Project... I : gg JE ﬂft‘ @ ENTOI
T P Mew Multi-Project Workspace...
2 @
. Open Project...
Project
Close Project
Export
Manage

Select Device for Target...
Remove Item

A% options.., Alt=F7

Elr.|4¥e.| {1 | - Clean target

Build target F7
Build Cutput

Rebuild all target files

{2 Batch Build...
@ Translate... Cirl+F7

p 43 stop build =

*
9. Create a new folder and Name it OurFirstProject. Type the name ourFirstProject for the

project and click Save.
Create New Project E
@O'| L. » OurfirstProject ~ | 44 || search OurFirstProject ol

Organize v New folder R 2 e

-~

¢ Favorites Name Date modified Type

Bl Desktop

8 Downloads
%2l Recent Places
A MazidiBooks
@ Music

Job

|, DATASHEETS
B2 Videos

k. Google Drive v €] 1] | b

File name: | -
Save as type: | Project Files (*.uvproj) v]

No items match your search.
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10. In the Data base tree, choose the vendor and then the chip you want to use and then click
OK. For example, if you want to use the LPC2368, click on the NXP and then on the LPC2368
and then press OK.

When you choose the chip some general information of the chip is shown in the
Description box.

=X

CPU
Vendor:  MXP founded by Philips)
Device: LPC2368
Toolset:  ARM
Data base Description:
----- £3 LPC2250/01 - ARMYTDMI-5 based high-peformance 32+bit RISC Microcontroller -
..... £ LPC229? with Thumb extensions,
""" €3 LPc22s2/01 512KEB on-chip Flash ROM with In-System Programming (ISP) and
""" €3 LPc2294 In-Application Programming (IAF), 53KE RAM, CPU dock up to 72 MHz,
----- £3 LPC2294/01 On-chip crystal oscillator, Onchip 4MHz RC oscillator, On-chip PLL
----- £3 LPC23s1
_____ 2962 Enhanced Vectored Intemupt Cortroller, Ethemet 104100 MAC with DMA,
g |I:EC236-I USE 2.0 Full Speed Device Controller, CAM 2.0B with two channels.,
""" General purpose DMA controller, Four UARTs, one with full modem
----- £ LPC23ss |l |interface, Three |12C senal interfaces, Three SPI/SSP serial interfaces,
----- €1 LPC2366 LI} Ni2s interface, SD/MMC memoary-card interface, 104t ADC with & channel:
_____ £ LPC2IET 10-bit DAC, Four 32-bit timers with capture/compare, Watchdog Timer,
_____ O PWM unit for three-phase motor control, Real Time Clock with optional
1 IPCoTT batteny backup, Brown-out detect circuit, General purpose 1/0 pins.

11. Click the No button to add the startup file to the project.

pVision

\I Copy 'LPC2300.s' to Project Folder and Add File to Project 7

In your practical projects you should choose to add the startup file, as will be discussed
in a separate tutorial.
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12.

13.

14.

Make a new file by clicking on the New Icon (you can make a new file by pressing Ctrl+N or
choosing New from the File menu, as well.)

4 C:\Users\Zomorrod\Desktop\Temp\QurFirstProject\ourFirstProject.uvproj - uVisiond @m

‘Fnle Edit View Projedt Flash Debug Peripherals Tools SVCS Window Help

uﬁ.dﬁlb -_ax‘_*,| | |‘3"“-1‘>|:":=:-;;§//§

........ 1

[ Newtl=N) get 1 E.::\Iﬁa!
Proi Create an empty document

Press Ctrl+S to save the new file. (You can also save the file by choosing Save from the File

menu.)
;' C:\Users\Zomonod\besktdpi emP\OurFirstPrqect\ouanstPro;ect.uvprq - pVi... @lﬂ]
File Edit View Pro;ect Flash Debug Peripherals Tools SVCS Window Help

Nelale] » s@] = ~| EEERE

Name the file as program.asm and save it in the OurFirstProject directory.

Me Cdt View Fropit  fash Detug Pergbenahr  Toch  WWCR Windaw  Help

e Al |ewpsnn|=xsnie asR . SalERA
S |88 e N A
fesjent LN} I_]u - — - x
5 8 Terget ! u:\s.:u’ I ]
(77 Sowce Group 2 U\J [ L v OufusProect o |49 | Seomn Ok rmdrgers p!
Otgenice » HNew boider E . 'y
oW E Natree Dabs enediflien Type
B Dedtop eurFintProject ply BITNNE Nk PLG Fle
& Downioads ¥ carfrtProject TR T

5. Rucert Places = curFirstProject_Target 1 dep L AL R DEP Fie

5 LEmnn

* Documents
o Muse
= Pictures
. Videos
"“""“9"‘"’ T - . '
File pames mom.nﬂ‘ -
Seve o type Al Fles (1) -
= Ve Fotden [swe ][ comce ]
_—
‘Sef@e e 0 e " = '
Smutstion CAF UM S0 n &
15. Type the following sample program in the file
Project a @ - X

=223 Ta rget1
E-£5 Source Group

RREA A SIMPLE PROGRAM, CODE, READONLY
ENTRY
MOV B1,#0x05
MOV B2, #0x03
ADD R1,R1,R2
HERE & HERE
END

[ I B I Y L T

L F—TT——
EEACCERALNS

-
-
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16. Add the program.asm file to the project. To do so:

a. Right click on Source Group 1 and choose Add Files to Group.

-
CAUsers\Zomorrod'\Desktop\Temph\OurFirstProject\ourFirstProject.uvprgj - pVisiond

(= [E o]

File Edit View Project Flash Debug Peripherals Tools 3SVCS  Window Help

iEE JE G| B enore

; =

"m| Target1

] &%

NZ 4@ 4 @920 PRBR
S [ &=

= Target 1
= -
3 jﬂ Options for Group "Source Group 1.,
Open File
Open List File
Open Map File
¥ Rebuild all target files
| Build target
A m Voo Translate File
Ee.[#e.| (3F.|0, 1] Et Stopbuild
Build Output Add Group...
[ Add Files to Group 'Source Group 1'...
Remove Group 'Source Group 1" and its Files
3 ﬁ Manage Components...
Add Files to current Project Show Include File Dependencies

Alt+F7

b. Then go to the OurFirstProject directory and choose Program.asm, press Add and

then Close.

-
Add Files to Group "Source Group 1'

Look in: I 1. QurFirstProject

~

~| - Bk E-

Mame Date modified Ty
|| program.asm TATAT 0 +hd e, A
< | m b
File name: Ipmgmm Add I
Files of type: Iﬂsm Source file (*2™ *arc; "a%) ;I Cloze
|
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Building

17. To compile click on the Build icon or choose build target from the Project menu.

-
V4 C:\Users\Zomorrod\Desktop\Temp\QurFirstProject\ourFirstProject.uvproj - uVisiond

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

.ljt_%‘uﬁl @ | |® B W EE E
' 1| 98 Targets EFESF A=
18. If the program is built successfully the following message appears:
Build Output I
linking... -
Program S5ize: Code=lé RO-data=0 EW-data=0 ZI-data=0 EL
"ourFirstProject.axf" - 0 Error(=s), 0 Warning/(s) . I—I
4 4
Debugging and Tracing

19. To start debugging click on Start/Stop Debug Session icon or choose Start/Stop Debug
Session from the Debug menu. (or simply press Ctrl+F5)

T e e e e N =
stPro;ect.uvprq uVIS|on4 na::«l@] Ig

Tools SVCS Window Help

LRR = = /- | @ EwNTRQHandler  [+] 5 ¢ [@| °® & Ql‘

20. If it starts tracing successfully, a cursor appears in front of the next instruction to be

executed.
Dizassembly n
3: MHMOW REl, #0=x05 s
EDGRGGGGGGCICI E3A01005 MOV REl, #0x00000005 |:|
4. MOV R2, #0x03
NxONO0O0N4  FIANZINON3 MOV RZ . E#0=00000003 i
i |:| b
Program.asm v X
1 ERER A STMPLE PROGRAM, CODE, READONLY
2 ENTEY
o3 MOV E1,#0x05
4 MOV R2,#0x03
5 ADD R1,R1,R2
& HERE B HERE
T END
8
' m b
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21. Go to the Peripherals menu. It has tools for monitoring different peripherals. For now,
choose Port 2 from GPIO Fast Interface. It shows the registers of Port 2; you can see values

Peripherals | Tools SVCS  Window  Help

of registers while tracing the
program or change their values

by clicking on each bit. Core Peripherals | & ENTO_RQ
System Control Block (3 |
. ME

Clocking & Power Control FE

Flash Accelerator Module

Pin Connect Block

GPIO Fast Interface » Port 0
GPIC Interrupts r Port 1
UART r Port 2
CAN r Port 3
SFlInterface Port 4
55P Interface L4
[2C Interface L4
Timer k

Repetitive Interrupt Timer

Fulse Width Modulator L4
Motor Control Pulse Width Modulator
Cuadrature Encoder Interface

Real Time Clock

Watchdog Timer

A/D Converter

D/& Converter

s =
General Purpose Input/Qutput 2 {GPIO 2) - Fast Interface @

-GPI02
rozoR: B P T AT PO I
FIOMASK [0<00000000 T T 1T 7T I T T T T T I T T T rT T rrrT
FIO2SET: [000000000 [T T TTTTT ITTTTTTT (T TTITT ITTITTTTT
FIO2CLR: [®00000000 [T TTTTTT MTTTTTT T (TITT T T T ITITTTTT
2 (e o el Al o ol o o o o v e v o

| Pins: |&(00003FFF viviviviviv viviviviviviviv

= ——
=
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22. To trace the program use the Step Over button or click on Step Over from the Debug menu.
It executes the instructions of the program one after another. To trace the program you can
use the Step button, as well. The difference between the Step Over and Step is in executing
functions. While Step goes into the function and executes its instructions one by one, Step
Over executes the function completely and goes to the instruction next to the function. To
see the difference between them, trace the program once with Step Over and then with
Step. When you are in the function and you want the function to be executed completely
you can use Step Out. In the case, the instructions of the function will be executed, it returns
from the function, and goes to the instruction which is next to the function call.

— . -
W4 C:\Users\Zomorrod\Desktop\Temp\OurFirstProject\ourFirstProject.uvproj - uVision4

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

T Sda| r o @ | & = 1= iz |
ARG }v@w\-an@- 97)3- -
Registers Disassembly
{4} Step (F11) {}* Step Over (F10) {@ Step Out (Ctri+F11)
Step one line Step over the current line Step out of the current function

23. To exit from the debugging mode press Start/Stop Debug Session.
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