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Introduction

This document is the laboratory manual for the EE459 Microprocessor-based System Design course.
The document includes information on the evaluation kit (EK) and the simulation environment that
will be used in the labs.

Lab Rules

« In the laboratory sessions, you are expected to learn to program an ARM based micro-controller
using a Texas Tiva C LaunchPad TM4C123G and the Keil pVision Integrated Development Kit.

* For this purpose, we strongly advise you to install Keil pVision IDE on your PCs.

* There will be quizzes before the labs practice, which will contain questions relating to the
experiment to be held on that lab session. Both the quizzes and your lab performance will be graded.

* You will perform your experiments in groups of two.
About the Kit We Will Use

The TM4C123G LaunchPad Evaluation Kit is a low-cost evaluation platform for ARM Cortex-M4F
based microcontrollers from Texas Instruments. The design of the TM4C123G LaunchPad highlights
the TM4C123GH6PM microcontroller with a USB 2.0 device interface and hibernation module.

The EK-TM4C123GXL also features programmable user buttons and an RGB LED for custom
applications. The stackable headers of the TM4C123G LaunchPad BoosterPack™ XL Interface make
it easy and simple to expand the functionality of the TM4C123G LaunchPad when interfacing to other
peripherals with Texas Instruments MCU BoosterPack.
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Figure 1 TM4C123G LaunchPad
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Features:

The ARM Cortex-M4F Based MCU TM4C123G LaunchPad Evaluation Kit (EK-TM4C123GXL)
offers these features:

* High Performance TM4C123GH6PM MCU:

« 80MHz 32-bit ARM Cortex-M4-based microcontrollers CPU
* 256KB Flash, 32KB SRAM, 2KB EEPROM

» Two Controller Area Network (CAN) modules

» USB 2.0 Host/Device/OTG + PHY

* Dual 12-bit 2MSPS ADCs, motion control PWMs

« 8 UART, 6 12C, 4 SPI

» On-board In-Circuit Debug Interface (ICDI)

It is possible to buy a EK-TM4C123GXL LaunchPad in Turkey. Please check the web for different
sellers.

About Keil pvision

Keil pvision is free up to 32kb of code size. The uVision IDE combines project management, run-time
environment, build facilities, source code editing, and program debugging in a single powerful
environment. uVision supports multiple screens and allows you to create individual window layouts
anywhere on the visual surface.

The pVision Debugger provides a single environment in which you may test, verify, and optimize
your application code. The debugger includes traditional features like simple and complex
breakpoints, watch windows, and execution control and provides full visibility to device peripherals.
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pVision Project Manager and Run-Time Environment

With the pVision Project Manager and Run-Time Environment you create software application using
pre-build software components and device support from Software Packs. The software components
contain libraries, source modules, configuration files, source code templates, and documentation.
Software components can be generic to support a wide range of devices and applications.

Project Project Target Manage Run-Time Environment Configuration Wizard
File| Edt View Project Flash Debu Peripherals  Tools SVCS Window Help
S K iE @ asa S &l \
> FORCE %3 | weciss7 pash AN R 2
Proged K3 Manage Run-Time Environment X | ) RIXCont CMc v X
45 Project: HTTP Server -~
5 &5 LPC18STFlash | Software Component  Sel. Variant  Version Description [[Eomnda | Cotapse s | Ho | I
i Source # € Board Support MCB1800 1.00  Keil Development Board MCBIS | Option Value
§ ) HTTP Sen | & ¢ cMmsis Cortex Microcontroller Software Interface C £ Thread Configuration 3
s ) HTTP Sen ¢ CORE I 410 | CMSIS-CORE for Cortex-M, SCO00. and SC300 Number of concurrent running threads 4
9 ] Webc @ osp r 145 | CMSIS-DSP Library for Cortex-M, SCO00 and SC300 Default Thread stack size [bytes] 300
4 (3 Web files 5 € RTOS (API) 10 CMSIS-RTOS AP for Cortex-M._SC000. and SC300 Main Thread stack size [bytes] 200
i Documentatic ¢ KelRTX 7 4780 | CMSIS-RTOS RTX for Cortex-M, SCO00 and SC: Number of threads with user-provide... 0
) Abstractd | 5 € CMSIS Driver iS-Driy Total stack size [bytes] for threads wit... 0
# € Board Suppod | @ € Compiler ARM Compiler Software Extensions Check for stack overflow I
5@ CMsis 3 @ Device Startup, System Setup Processor mode for thread execution  Privileged...
7 RTX_CM3, ¢ GPoMA P 12 GPDMA driver used by RTE Drivers for LPC1800 Series £ RTX Kernel Timer Tick Configuration
® ) RTX Conf, ¢ 6PIO r 10 GPIO driver used by RTE Drivers for LPC1800 Series Use Cortex-M SysTick timer as RTX Ke... 7
o @ CMSIS Driver @ scu 5 11 SCU driver used by RTE Drivers for LPC1800 Series Timer clock value [Hz] 180000000
@ Device ¢ Statup r 100 | System Startup for NXP LPC1800 Series Timer tick value [us) 1000
s 5T oromaL | @ @ File System MDK-Pro 640  File Access on var . vices £ System Configuration
5 & SCULPCT | & @ Graphics MOK-Pro 5.26.1 s icheface on oraohicat (CD dieok = Round-Robin Thread switching "
) RTEDevic | & €@ Network MOK-Pro 640 | [P Networking using Ethernet or Serial protocol Round-Robin Timeout [ticks] 5
) statup P | 5 @ use MOK-Pro 640 mmunication with various device class o] e Timae = d
5 1 system P | 4| [ |isd Ceatiyuation
o9 Network
Validation Output Description
L KeilzCMSIS Driver:SPESSP Additional software components required A
" = require Device:GPIO Select component from list j
- " @ Keit:DeviceGPIO GPIO driver used by RTE Drivers for LPC1800 Series Foea ) j————
BLUL 0 5 A KeilMCB1800:Board SupportLED ‘Additional software components required ‘:Tmmw Covhguration Wizard
Build Output - require Device:GPIO Select component from list =8
@ Keit:DeviceGPIO GPIO driver used by RTE Drivers for LPC1800 Series
L Keil MCB1800:Board Supp d software required ]
Rescive | | SelectPacks | | Detals oK | Cancel e
ULINK Pro Cortex Debugger AP NUM SCRL OVR R /W

Figure 2

* The Project window shows application source files and selected software components. Below the
components you will find corresponding library and configuration files.

* Projects support multiple targets. They ease configuration management and may be used to generate
debug and release builds or adoptions for different hardware platforms.

 The Manage Run-Time Environment window shows all software components that are compatible
with the selected device. Inter-dependencies of software components are clearly identified with
validation messages.

* The Configuration Wizard is an integrated editor utility for generating GUI-like configuration
controls in assembler, C/C++, or initialization files.

E.A/E.A 2019 FALL V5



CanRaye UNIVERSITY
DEPARTMENT OF EUECTRICAL - ELECTRONICS ENGINEERING

pVision Editor

The integrated pVision Editor includes all standard features of a modern source code editor and is also
available during debugging. Color syntax highlighting, text indentation, and source outlining are
optimized for C/C++.

Functions Code Completion Function Parameter Dynamic Syntax Checking
%) C:\qus\fmmbocummu\wvK\Bonds\ST\STM?»ZNBI-meuy Blinky\Blinky.uvprop - pVigion = o X
File Edt View Project Flas Debug Peripherals  Tools SWCS Window Help
A AR - I s Ll e N va s Qe o o@||E N
SHEe §%| stysarazs Flash VR &t ec>@
Functions L | ] Biinkyc* v X
&[] Blinky.c [ T S T ~
@[] Buttons F4290Discovery.c 66 [ink main (void) (
& [2) LED_F4290iscovery.c 67 nt32_t max_num = LED GetCount() - 17
@ LED_GetCount (void) 68 hnt32 t num = .
@ LED_Initialize (void) :g pnt32_t dir = 1;
@ LED_Off (uint32_t num) 7 bAL Inic():
@ LED_On (uint32_t num) 72 -
© LED_SetOut (uint32 ¢t val) 73 ISystemClock_Config():
@ LED_Uninitialize (void) 74
@ =) RTX Conf CM.c 75 LED_Initialize():
B =) stm32fdohal.c 76 puttons_Initialize():
B (2] stm32fdec_hal_cortexc 7 i L -
(1) stm32fdax_hal_gpio.c aSE phile (1) (
79 LED_On(
Stina2inchat puic.c X o 32 uinc32 ¢ num |
& ) stm32fdochal_pwr_exc 81 while (Buttons_GetState() & (1 << 0)):
@[] stm32fdo hal rec.c 82 LED Off (num);
@ [2) stm32fdoc_hal_rec_exc 83 osD;l.a','(i 00):
@ [ system_stm3fdouc g4 while (Buttons_GetState() & (1 << 0)):
8s
g6 num += dir; /* Change LED nupber
1 87 if (dir = 1 &6 num == max num) {
8s | warning: using the result of an assignment as a condition without parentheses|
89 )
90 else if (num == 0) {
91 | dir = 1; /* Change direction to up
92 | }
X 93 LED,
ORI 0 Geccoun:
25 | oLED Initialize v
i roject | @oooks () Functions| (1, Temprates | | < $1ED_off >
e —I e = $LED On 2
Build Output ¢ LED Setout vl s @

compiling sStm32f4xx hal XOC.C...

compiling stm32f4xx_hal_rcc_ex.C...

linking...

Program Size: Code=10788 RO-data=S580 RW-data=96 ZI-data=3344

".\Flash\Blinky.axf" - 0 Error(s), 0 Warning(s).

Build Time Elapsed: 00:00:11 v

ST-Link Debugger L93Co CAP NUM SCRL OVR R/W

Figure 3

* The Functions window gives fast access to the functions in each C/C++ source code module.

* The Code Completion list and Function Parameter information helps you to keep track of symbols,
functions, and parameters.

* Dynamic Syntax Checking validates the program syntax while you are typing and provides real-time
alerts to potential code violations before compilation.
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Download Software

First, download the files below using the links:

1. Keil pVision 5 for ARM processors:
https://www.keil.com/demo/eval/arm.htm (Latest version: MDK542A.EXE)

ArmekeEilL

#  Products Download Events  Support  Videos
QOverview \

Keil downloads include software products and updates, example programs and various utilities you may use to learn about or extend the capabilities
of your Keil development tools.

Product Downloads ;

Download current and previous versions of the Keil development tools.

File Downloads
Download example projects and various utilities which enable you to extend the capabilities of your Keil development tools.

ArmekeEiL

f Products Download Events Support Videos
Download Products

Select a product from the list below to download the latest version.

MDK-Arm ¢ (1] C51
Version 5.42a (March 2025) Version 9.61 (December 2022)
Development environment for Cortex and Arm devices. v Development tools for all 8051 devices.

SH C251 C166
5 Version 5.60 (May 2018) Version 7.67 (May 2018)
’ Development tools for all 80251 devices. Development tools for C166, XC166, & XC2000 MCUs.

Keil products use a License Management system - without a current license the product runs as a Lite/Evaluation edition with a few Limitations.

E.A/E.A 2019 FALL V5


https://www.keil.com/demo/eval/arm.htm

) CaNRazA
' - ELECTRONICS ENGINEERING

ArmekeEiL

f Products Download Events Support Videos Q search Keil...
Product Information Home / Product Downloads
Software & Hardware Products
Arm Development Tools M DK-ARM
C166 Development Tools MDK-ARM Version 5.42a
Version 5.42a
€51 Development Tools
€251 Development Tools = Review the hardware requirements before installing this software.
Debug Adapters = Note the limitations of the evaluation tools.
Evaluation Boards = MDKS542A.EXE (869,603K) -« mmmumm—
Product Brochures Monday, March 17, 2025

Newsletters

Device Database®
« If you are evaluating the tools, be sure to request a quote for the full version of the tools.

Device List
Compliance Testing
ISO/ANSI| Compliance

Validation and Verification

Distributors

Overview

2. Driver support for the launchpad:
https://www.ti.com/tool/STELLARIS ICDI_DRIVERS

3. A useful version (2013) TM4C123GH6PM header file defines the register addresses as
mnemonics for C language:
http://users.ece.utexas.edu/~valvano/Volumel/tm4cl23gh6pm.h

4. A useful version (2013) TM4C123GH6PM header file defines the register addresses as
mnemonics for ASSEMBLY language:
http://users.ece.utexas.edu/~valvano/arm/tm4c123gh6pm.s

5. Anold version of ASSEMBLY startup file (startup.s):
http://ee315.cankaya.edu.tr/uploads/files/startup.s

6. 6. TM4C123GH6PM Datasheet
http://www.ti.com/lit/ds/symlink/tm4c123gh6pm.pdf

7. If you have any questions, this site may serve as a helpful resource.
https://developer.arm.com/

The folder should be like below:

stellaris_icdi_drivers 21.01.2016 19:13 Dosya klasori
\WE mdk542a.exe 6.04.202517:10 Uygulama
~ startups 8.10.2024 10:51 S Dosyas
[ tm4c123ghbpm.h 6.04.2025 23:.02 H Dosyas
~ tm4c123ghbpms 6.04.2025 1716 S Dosyas
@@ tm4c123gh6pm.pdf 6.04.2025 23:.03 Microsoft Edge PC
7
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Installation of Software

1. First, run MDK542a.exe and follow the instructions below:
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License Agreement ARM KE"_

Please read the following license agreement carsfully. Microcontroller Tools
I “ L 1<l

To continue with SETUP, you must accept the temms of the License Agreement. To accept the agreement, click the check box below.

END USER LICENCE AGREEMENT FOR MDK-ARM ~

THIS END USER LICENCE AGREEMENT (“LICENCE") IS A LEGAL AGREEMENT
BETWEEN YOU (EITHER A SINGLE INDIVIDUAL, OR SINGLE LEGAL ENTITY) AND
ARM LIMITED ("ARM") FOR THE USE OF THE SOFTWARE ACCOMPANYING THIS
LICENCE. ARM IS ONLY WILLING TO LICENSE THE SOFTWARE TO YOU ON
CONDITION THAT YOU ACCEPT ALL OF THE TERMS IN THIS LICENCE. BY
CLICKING “I AGREE" OR BY INSTALLING OR OTHERWISE USING OR COPYING
THE SOFTWARE YOU INDICATE THAT YOU AGREE TO BE BOUND BY ALL OF v

F | agree to all the terms of the preceding License Agreement

= Keil MDK-ARM Setup /

/
<¢ Back Nest »> ’ Caricel

Folder Selection ARM KE |L

Select the folder where SETUP will install files. A ——
Microcontroller Tools

Press Mest' ta install MDE-ARM ta these folders. Press ‘Browse' to select different falders far installatian.

Destination Folders

Care: IEl"\KeiI_VE Browse ..

Fack: |E:hKeiI_u5\.&F|MhPﬁEK Browse ...

— kel MDE-ARM Setup

<< Back Mt 5 Cancel
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Enter your information:

Fleaze enter your name, the name of the company for wham pou work and vour E-mail address.

Firzt Mame: I

Last Mame: |

Compary Marne; I

E-mail; |

Windows Giivenligi

Bu aygit yazilimini yiklemek ister misiniz?

Ad: KEIL - Tools By ARM Evrensel Seri Veri Y...
< Yayimci: ARM Ltd

Her zaman "ARM Ltd" kaynakl yazilimlara giiven. | Yﬁk( Yikleme

@ Yalnizca gtivendiginiz yayimailarin surtict yazihmlarini yiklemelisiniz. Hangi ayait
yazilimini yiklemenin glivenli olduguna nasil karar veririm?

10
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Keil MDEK-ARM Setup completed

ARMKEIL

MDK-ARM V5.24a Microcontroller Tools

MDE-ARM Core Setup has performed all requested operations successhully,

I_ Show Release Notes.

- Keil MDK-ARM Setup J

..............................................

11
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Pack Installer X

Welcome to the Keil Pack Installer

Pack Installer is a utility for managing Software Packs on the local computer and
provides the following windows:

Devices : List supported devices. Select a device to show related Packs and examples,
Boards : List supported boards, Select a board to show related Packs and examples.
Packs : List and manage Software Packs. Install a Pack for access within pVision.
Examples : List example projects. Copy projects and launch pVision for testing examples.

Pack Installer connects to www keil com/pack to obtain the published Software Packs.
To install a local Software Pack use File - Import... from the menu.

[V Show this dialog at startup OK Help

And let it to update the software by itself:

m Pack Installer - C\Users\selin\Arm\Packs - o x
File Packs Window Help
¥ | Device:
4| Devices  Boards | | (4]  Packs | Examples | »
Search: - X [_ Show deprecated packs also
Device /| Summary Pack Action Description
=% All Devices 19965 Devices ||| =-Device Specific 0 Packs No device selected il
@ ABOV Semiconductor | 34 Devices =) Generic 419 Packs
@ Active-Semi |17 Devices AlifSemiconductor:AIPL| & _Install+ Alif Semiconductor image processing library that
[ @ Alif Semiconductor | 13 Devices AlifSemiconductor:Az... 3:‘:2 Install AzureRTOS support for Alif Semiconductor M35_
@ Ambiq Micro |19 Devices AlifSemiconductor:Da...| € _Install+ Alif Semiconductor D/AVE2D driver CMSIS packag
¢ Amiccom |5 Devices AlifSemiconductor:Fr... | & _Install+ FreeRTOS Components support for Alif Semicond:
@~ ¥ Analog Devices |18 Devices -AlifSemiconductor:L\ :;'Z Install+ Alif Semiconductor D/AVE2D driver CMSIS packag
@ APEXMIC |23 Devices & AnalogDevices:ADSP-... | € _Install+ 0S Abstraction Layer binding for FreeRTOS.
¢ ARM |52 Devices Arm-Packs:PKCS11 & Install OASIS PKCS #11 Cryptographic Token Interface
@ BrainChip |1 Device Arm-Packs:Unity & Install Unit Testing for C (especially Embedded Software)
@ @ Cmsemicon [101 Devices ARM:Arm-2D S’:"Z Install A 2D graphic library optimized for Cortex-M proc
@ Cypress [178 Devices ARM:CMSIS & Uptodate | CMSIS (Common Microcontroller Software Interfz
@ Dialog Semiconductor | 20 Devices ARM::CMSIS-Compiler | Upto date | CMSIS Compiler extensions for Arm Compiler, GC
- @ ELAN [1 Device -ARM::CMSIS-Driver ! Up to date | CMSIS Drivers for external devices
¢ FMD |50 Devices ARM:CMSIS-Driver_ST...| & _Install CMSIS Drivers for STMicroelectronics STM32 Serie
¢ FMSH [11 Devices ARM::CMSIS-Driver_Va... g‘g Install+ CMSIS-Driver Validation
- ¥ Geehy [111 Devices -ARM:CMSIS-DSP ! Up to date || CMSIS Embedded Compute Libra, =
@ GigaDevice 388 Devices ||| T : T _,,J
Output a x
Refresh Pack descriptions
Completed requested actions [ W 4

12
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2. Then plug in the USB cable to the “Power/ICDI” port of the microcontroller and select
“DEBUG” option using the “Power Select Switch” and then plug it into your computer:

Power Select USB Connector
Switch (Power/iCDI) Green Power LED

Tiva
TMAC123GHEPMI
Microcontroller

e
» NTITTRNA

USB Micro-ALB Reset Switch
Connector :
(Device) . B T TN 150 Te% tx! 168 Nx
280
www N comAounchpod on . RGB User LED
’ . PCIMACITIGN. BEY A ~ Tiva C Senes
o |n e~ = . oy LaunchPad
- v 3 ‘”."” oo A TN BoosterPack XL
ottt oe T ] ! - LA Interface (J1, J2, J3.
Igr:nghit;ées e L #he roo 3 ko R and J4 Connectors)
BoosterPack XL - B U 3 Tiva
Interface (J1,J2, J3, e 4% TMEC123GHEPMI
and J4 Connectors) o[ go b3 s A Microcontroller
> e \
L2 s orz 7 N ros vijs 44
S ro? P2
MSP430 y %P TEXAS INSTRUMENTS  /, ¢lut MSP430
LaunchPad-Compatible s - A < LaunchPad-Compalible
. ; 7 ™5 awmm @ BoosterPack Interface

BoosterPack Interface

¥ Tiva™ C Series

LaunchPad

User Switch 1 User Switch 2

3. The computer should try to recognize the device however, it will fail to detect our hardware.

4. Then open the “Device Manager” of Windows OS and follow the pictures below:

13
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% Aygit Yaneticisi

Dosya Eylem Gorlindm  Yardim

o mE Hm B

v & DESKTOP-NT6QICN

P Ag bagdastinalan

Algilayicilar

ﬁ Baglanti noktalar (COM ve LPT)

L1 Bellek teknolojisi cihazlar

ca Bilgisayar

B Bluetooth

> S Depolama denetleyicileri

v R Diger aygitlar
B4 In-Circuit Debug Interface
B4 In-Circuit Debug Interface

> Disk strliclleri

> @ Evrensel Seri Veri Yolu denetleyicileri

» ' Fare ve diger isaret aygitlan

» [ Géruntd bagdastinalan

> WY Giivenlik cihazlan

> Insan Arabirim Aygitlan

> I Islemciler

> @ Kameralar

»

>

¥

»

*

»

»
¥
»
>
>
»

= Klavyeler
8 Monitorler

P piller

ii Ses girigleri ve gikislan

i‘- Ses, video ve oyun denetleyicileri
i3 sistem aygitlan

Right-click and select 'Update driver' to proceed with the driver installation.

» S Depolama denetleyicileri

v K7 Diger aygitiar
B4 In-Circuit Dehuuc tntactars
B& In-Circuit D | St _ .

> wm Disk srlcUleri Cihaz devre disi birak

9 EvrenselSeriVe  (Cipay aldir

‘ ' Fare ve diger i

> Bl Gérunt bagda Donanim degisikliklerini tara

> I’;’ Guvenlik ahazli

> 9 Insan Arabirim, Ozellider

s 1 Idameilar

- -

14
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B Surucileri Guncellestir - In-Circuit Debug Interface

Surtculeri nasil aramak istiyorsunuz?

—> Guncel slrict yazilimini otomatik olarak ara

Bu 6zelligi aygit yiikleme ayarlarinizda devre disi birakmadikga, Windows
bilgisayarinizda ve Internet'te aygitiniz icin en son strticii yazilimini arar.

- Slrtcl yazilmi icin bilgisayarim tara

Sarici yazilhimin elle bulun ve yiikleyin

« 0 stricileri Gincellestir - In-Circuit Debug Interface

Bilgisayanmizda surlictileri arayin

Bu konumda sUricl ara: /

- Gozat..

[] Alt klasérlerle birlikte

- Bilgisayanmdaki kullanilabilir stirtictilerin bir listesinden secmeme izin ver
Bu liste cihaz ile uyumlu olan kullamlabilir siiricileri ve cihaz ile ayru kategoride olan tim siriciileri gosterecektir.

15
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Klasore Gozat X

Donaniminiz igin stirticliyl iceren klasori segin.

p PROGRAMLAR A
LIBRARY
> SAMPLES
v stellaris_icdi_drivers
amd64
i386

> Svstem

Klasér: stellaris_icdi_drivers

Tamam Iptal

=] Windows Guvenligi

Bu aygit yazihmini yiklemek ister misiniz?

Ad: Texas Instruments, Inc.
Yayimcr: Texas Instruments Incorporated

Her zaman “Texas Instruments Incorporated” ~ Yokle || Yokleme

kaynakl yaziimlara giiven.

@ Yalnizca guvendiginiz yayimalann stirdci yazihimlann yiklemelisiniz. Hanai ayait vazilimini yiiklermenin
glivenli olduguna nasil karar veririm?

16
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l Strticileri Guncellestir - Stellaris ICDI JTAG/SWD Interface

Windows siiriiclilerinizi basariyla glincellestirdi
Windows bu cihazin siirlicUlerini yliklemeyi tamamlad::

‘ Stellaris ICDI JTAG/SWD Interface

5. Do the same for the remaining device below:

> P Ag bagdastinalan

> Algilayicilar

i Baglant: noktalan (COM ve LPT)

{1 Bellek teknolojisi cihazlan

=@ Bilgisayar

6 Bluetooth

S Depolama denetleyicileri

K” Diger aygitlar
B4 In-Circuit Debug Interface

> s Disk strtictileri

> i Evrensel Seri Veri Yolu denetleyicileri

' Fare ve diger isaret aygitlan

¥l Gorinta bagdastinalan

87 Guvenlik cihazlan

> F&4 Insan Arabirim Aygitlan

1 Istemciler

> @ Kameralar

> &3 Klavyeler

[ Monitérler

P Piller

> H Ses girisleri ve gikislan

> l‘ Ses, video ve oyun denetleyicileri

Em Sistem aygitian

I stellaris In-Circuit Debug Interface
@ stellaris ICDI JTAG/SWD Interface

[ L TURCIER VRN

v

v

v

v

<

v

v

v

v

™

<
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Creating a New Project

1. Run uVision and follow the instructions below:

E pVision [Non-Commercial Use Liggnse]

File Edit View Project Flash Debug Peripherals Tools

IDEPARTMENT ©F IELECTRICAL - EECTRENICS ENCINEERING

SVCS  Window Help

NS 4 @ | New pVision Project... <
Project

Open Project...
Close Project

Import

Export

Manage

Select Device for Target ...

Remove Item

i; Options...

Clean Targets

Create New Project

<« > v = > Masadstd > EE315 » LAB
Dizenle « Yeni klasor
> @ OneDrive - Pers: Ad

@M Masausta &
L indirilenler #
= Belgeler »

P9 Resimler »

MNew Multi-Project Workspace...

v W

Alt+F7

LAE klasorande ara ye

v G

[
4
)

Degistirme tarihi Tar Boyut

Aramanizla eslesen 6ge yok.

Dosya adr:

Kayit tard: Project Files (*.uvproj; *.uvprojx)

~ Klasarleri Gizle
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Conxaye UNTVERSITY
DEPARTMENT @F ELECTRICAL - ELECTRONICS ENGINEERING

Select Device for Target ‘Target_1'... X

Device I

| Software Packs |

Vendor:  <unknown:>
Device:  <unknown>
Toolset:  <unknown>
Search: |TM4C123GHE-PM| <4 | Type

Description:

= @ Texas Instruments -
=-4% Tiva C Series

5% TMAC123x Series

€ TM4C123GHEPM €= | Select

<« | _'l 1 3
— QK I Cancel Help I

m Manage Run-Time Environment X
Software Component Sel. Variant Vendor Version  Description
€ AWSloT AWS loT NXP NXP AWS loT NXP
’ CMSIS Cortex Microcentroller Software Interface Components
’ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifications
& CMSIS-Compiler Compiler Specific Interfaces
@ CMSIS-View Debugger visualization of software events and statistics
€ Data Exchange Data exchange or data formatter
€ Data Processing Software Components for Data Processing
- ¢ T Stntup SystemSeup
@ Startup [ Keil 1.01 System Startup for Texas Instruments TM4C123x Series
@ File System MDK Keil File Access on various storage devices
@ Network MDK Keil IPvd/IPv6 Networking using Ethernet or Serial protocols
. TencentOS tiny MDK-ARM Tencent TencentOS tiny
’ Use MDK Keil USB Communication with various device classes
€ wolfSSL wolfSSL wolfSSL wolfSSL: SSL/TLS and Crypt Library
< |
Validation Qutput Description

Resolve Select Packs Details — Cancel Help
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@@NW@ UNIVERSITY
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CAUsers\selin\Desktop\EE3 154 LAB\LAB 1.uvprojx - pVision [Mon-Commercial Use License]
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NS AP % DR &= | Bl R|EEE G
immﬂﬁ'ﬁilﬁlhrgﬂ_‘l VI'&‘ﬁ%‘?ﬂ

= % Project: LAB1
[ %3 Target_1

,l& Options for Group ‘Source Group 1...

¥

Add New Item to Group 'Source Group 1°...
Add Existing Files to Group "Source Group 1'...

Remove Group ‘Source Group 1' and its Files

Rebuild all target files
Build Target F7

Manage Project Items...

<> EE

Show Include File Dependencies

-
Add New Item to Group "Source Group 1' X

LQ Create a new assembler source file and add it to the project.

m Asm File C-preprocessed (.5)
Lﬁueaderﬁe(h)

@ Text File (ix)

Type | Asm File (:5)
Name: ILABI- /
Location: | C:\Users\selin\Desktop\EE315\LAB /

]
ad | e | heo |
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ConReva UNIVERSITY
y DEPARTMENT OF ELECTRICAL - ELECTRONICS ENGINEERING

E CAUsers\selin\Desktop\EE3 154 LABYLAB 1.uvprojx - pVision [Mon-Commercial Use License]
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEBEH@| %5 @]9 | =P RBR| EEEK
@ﬁﬁ@'r‘:ll‘ﬁrgﬂ1 vﬁﬂ‘&_ﬂ_ﬂ‘?ﬂ
Project L] ] LABts
= ‘% Project: LAB1 ' 1
£ @3 Target_1
= k5 Source Group 1
) LAB1s 4K Options for Group "Source Group 1'... Alt=F7

Add New Item to Group "Source Group 1'...

Add Existing Files to Group ‘Source Group 1'.,, <G———————
Remove Group ‘Source Group 1" and its Files

|ﬂ| Rebuild all target files
L%] Build Target F7
dh Manage Project items...
|7| Show Include File Dependencies
— | ~r
E Add Files to Group "Source Group 1' X
Konum: |~ LAB ~| « @& cF B~
Ad - Degistirme tarihi
= Listings 7.04.2025 00:23
77 Objects 7.04.2025 00:23
=] LAB1.s 7.04.2025 00:27
|| | startup.s 8.10.2024 10:51
|| tmdc123ghbpm.s 6.04.2025 17:16
conast s [ |e—
Dosya tuni: Iﬁ.m Source file (5" “src; “.a%) El Close |
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Conxaye UNTVERSITY
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ﬂ C:\Users\selin\Desktop\Lab_1\Lab_1.uvprojx - yVision [Non-Commercial Use License]
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NS E@| % @ | = | P RRR|EE/EL D s
& B @~ | W Target VK| A2 OO®
Project r B3 _) mains ] startups |
= % Project: Lab_1 — 1 AREA Labl, CODE, READONLY, .
£ g9 Target 1 Build 2 THUMB
= & Source Group 1 : EXPORT Start
-] mains 5 Start PROC
_J startup.s 6 : MOV instructions
7 MOV RO, #100 :
8 MOV R1, #6€5535 :
=) MOV R2, #0x32 :
10 MOV R3, #OxFFFF :
11 MOV R4, R1 3
12
13 ; LDR instructions (load im
14 LDR R5, =65535 H
15 LDR Re6, =0x3C H
16 LDR R7, =0x20000002 :
17 LDR R4, [R7] :
18
19 ; STR instructions (store v
20 STR R1l, [R7] :
21
22 ; Arithmetic instructions (
23 ADD R3, RO, R3 :
24 SUB R4, R4, Rl :
25
26 ; Multiplication and Divisi
27 MUL R5, RO, R2 :
28 SDIV Ré, R4, R2 :
29
30 ; Bitwise operations (AND a
31 LDR R8, =0x11111111
32 LDR RY%, =0x01010101
«| | ] 33 LDR R10,=0x11110000
Eer.. (@s.. | OF. |047e.
Build Output
linking...
Program Size: Code=7 — = W— = -data=1024

" .\Objects\son.axf" 0 Exrror(s), O Warning(s). T

Build Time Elapsed: 00:00:00 There should be no

errors.

v If there are some errors, you should check them one by one from the “build output”
window and correct them all.
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- ELECTRENICS ENGINEERING

Now, at the desktop, create a txt file.

Type :
MAP 0x40020000, Ox400FFFFF read write

And save this notepad file. Then Don’t forget to change file extension into the “.ini”

a Yeni Metin Belgesi.txt . +

Dosya Diizenle  Goriinim

MAP 0x40020000, OX40QFFFFF read write

Open Keil and do the followings:

E ChUsers\selin\Desktop\Lab_T\Lab_1.uvprojx - pVision [Non-Commercial Use License]
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

SH@ 4 @ | = | B W R EE
& (& E e~ ¥4 | Target1 R vl
Project L X ] mains ] spd
= % Project: Lab_1 N | / AREA Labl, CODE, REAIX
=) % Target1 2 THUMB
=& Source Group 1 3 EXPORT Start
1 main.s 5 Start PROC
i startup.s € : MOV instructions

- — - IR
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CanRaye UNIVERSITY
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che] Tsrgel| Du‘lput| Listng| User | CJCHI Asm | Linker Irhes]

(" Use Simulatar G CIICk Sefttings w Use: |Ste||aris Ico ll Settings
[~ LimitSpeedta Real-Time
[+ Load Application at Starup ¥ Runio main() [+ Load Application at Startup [~ Runto main(}
Initialization Fila: Initialization File:
1 I
Restore Debug Session Setfings bug Session Seltings

[v Breakpoints [v Toolbox [v Breakpoints [v Toolbox

[« Walch Windows & Performance Analyzer [w Walch Windows

[¥ Memary Display [+ Memary Display
CPUDLL: Parameter Drwer DLL: Parameter.
ISARMCNB.DLL |-I'u'IPU ISARMCMS.DLL |-MPU
Dialog DLL: Paramater: Dialog DLL: Parameter:
|DCM.DLL |-pCM4 |TI:M.DLL |-pCM-|-

ok || cancel || Defauts | Help |

« ~ 4 I » Bubilgisayar » Masatstd v & Ara: Masaisto P
Diizenle Yeni klasor =~ 1 @
& indirilenler  # # _ : ~
=) Belgeler +
[&=] Resimler -

& Google Drive #
GANKAYA UNIVE
Keil_v5

o
QUIZLER
Solution -
»~

@ OneDrive - Anade »
@ OneDrive - cank: - 3 (b
) Cankayalnit.ini (J\\ »
3 Bu bilgisayar
v v
Dosya ads: | Cankayalnit.ini v| Ini Filed (.ini) v
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E Options for Target ‘Target 1

Device | Target | Output | Listing | User | C/C++ (ACE) | Asm

* |se Simulator
I Limit Speed to Real-Time

with restrictions Settings

¥ Load Application at Startup

Initiglization File:

I,.\CarkayaLnl ini

— Restore Debug Session Settings
V¥ Breakpoints V¥ Toolbox

¥ Watch Windows & Performance Analyzer
¥ Memory Display [V System Viewer

¥ Run to main()

]

CPU DLL: Parameter:
|SARMCM3.DLL | -MPU
Dialog DLL:
|DCM.DLL

Parameter:
I-pCM4
[ Wam ff outdated Executable is loaded

¢

=10 ==

Lan}

-

Mmage;orrponent Viewe

oKk |

Cance

Now, you will have the permission to write or read into/from this address region.

Debugging Your Code

1. Follow the steps below:

KA C\Users\selin\Desktop\Lab_1\Lab_1.uvprojx - pVision [Non-Commercial Use License]

File

NBH@| & @
glelvrru/ || DRBsa2- 0 2-X-0-8-|»-

2 [ Disassembly

Edit View Projet Flash Debug Peripherals

IR N

Tools SVCS Window Help

S E Ui | B esua 7 B

P

¢ Q

S&-|B-| %

K

’ @) Start/Stop Debug Session (Ctrl+F5)

Enter or leave a debug session

Registers

Register [ value N\

= Core
RO &(00000000\
R1 (000000000
R2 (000000000
R3 (00000000
R4 000000000
RS (000000000
Ré (00000000
R7 000000000
RS (000000000
R9 (00000000
R10 000000000
R11 (000000000
R12 (0x00000000
R13(SP) (x20000400
R14(LR) OxFFFFFFFF
R15(PC) (x0000026C

+--xPSR 0x01000000

*-- Banked

+ - System

= Intemal
Mode Thread
Priviege  Privileged
Stack MSP
States 0
Sec 0.00000000

®-FPU

— . —

Start:
0x0000026C FOOOBEOA B.W 0x00000284 Start
288: B
289: ENDP
) mains | ] startup.s
1 AREA Labl, CODE, READONLY, ALIGN=2
2 THUMB
3 EXPORT Start
4
5 Start PROC
6 ; MOV instructions
7 MOV RO, #100 ; RO = 100 (Decimal)
8 MOV R1, #€5535 : Rl 65535 (Maximum 16-bit value, Decimal)
k] MOV R2, #0x32 ; R2 = 0x32 (Hexadecimal, Decimal 50)
10 MOV R3, #0xFFFF s R3 = OxFFFF (65535, maximum l16-bit wvalue, Hexadecimal)
11 MOV R4, R1 ; Copy Rl into R4
12
13 ; LDR instructions (load immediate wvalues and addresses)
14 : Load the immediate value €5535 into RS (Decimal)
15 ; Load the immediate value 0x3C (Hexadecimal, Decimal €0) into Ré
1lé LDR R7, =0x20( ;s Load address 0x20000002 into R7 (memory address)
17 LDR R4, [R7] : Load the value from the memory address in R7 into R4
18
19 ; STR instructions (store values to memory addresses)
20 STR R1, [R7] : Store the value in Rl into the memory address in R7
21
22 ; Arithmetic instructions (ADD and SUB)
23 ADD R3, RO, R3 ; R3 = RO + R3 (ARdd RO and R3)
24 SUB R4, R4, R1 ;s R4 = R4 - Rl (Subtract Rl from R4)
25
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