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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.

Figure 1 TM4C123G LaunchPad
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Features:

The ARM Cortex-M4F Based MCU TM4C123G LaunchPad Evaluation Kit (EK-
TMA4C123GXL) 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,612C, 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. The prices are around 80%.

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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MVision 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.

Resolve

Select Packs

S
Details OK Cancel

ULINK Pro Cortex Debugger

Figure 2

Help

Project Project Target Manage Run-Time Environment Configuration Wizard
K3 rUsers\Tester\Documents\Boards\Keil|1CE Viddle Jetwork e - w] X
File| Edit View Projet Flash Debu Peripherals Tools SVCS Window Help
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Pruj:t k4 Manage Run-Time Environment X ] RTX Conf tM.c ¥ x
=% Project: HTTP_ Server ’—l
=g LPC1857 Flash Software Component  Sel. Variant  Version Description | o Colepse' oy =
=& Source W 4 Board Support MCB1800 | 1.0.0 Keil Development Board MCB1800 | Option Value
#] HTTP Sen | o € CMsIS Cortex Microcontroller Software Interface Components £ Thread Configuration =
#-_] HTTP_Sen ¥ CORE 7 410 CMSIS-CORE for Cortex-M, SC000, and SC300 Nurnber of concurrent running threads 4
-] Web.c ¥ DSP r 145 | CMSIS-DSP Library for Cortex-M, SC000, and SC300 Default Thread stack size [bytes] 300
#-LJ Webfiles = -4 RTOS (API) 1.0 CMSIS-RTQS AP| for Cortex-M. SCO00. and SC300 Main Thread stack size [bytes] 800
=& Documentatic ¥ Keill RTX |Iv 4780 | CMSIS-RTOS RTX implementation for Cortex-M, SC000, and SCZ MNumber of threads with user-provide... 0
J Abstract.t | @ 0 CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifications Total stack size [bytes] for threads wit.. 0
© % Board Suppor! | o € Compiler ARM Compiler Software Extensions Check for stack overflow i
o€ cmsis =4 Device Startup, System Setup Processor mode for thread execution  Privileged...
&7 RTXCMa. ¥ GPDMA I~ 1.2 GPDMA driver used by RTE Drivers for LPC1800 Series - RTX Kernel Timer Tick Configuration
#-] RTX_Conf. ¥ GPIO r 1.0 GPIO driver used by RTE Drivers for LPC1800 Series Use Cortex-M SysTick timer as RTX Ke... [¥
% € CMSIS Driver ¥ sCU o 1.1 SCU driver used by RTE Drivers for LPC1200 Series Timer clock value [Hz] 180000000 |
5% Device ¥ Startup 3 1.00 System Startup for NXP LPC1800 Series Timer tick value [us] 1000
&1 ﬁ GPDMA_L | & 4 File System MDK-Pre |6.4.0 File Access on various storage devices =l System Configuration
7 5 scutect | @ & Graphics MDK-Pro |5.26.1 | User Interface on graphical LCD displays = =1 Round-Robin Thread switching I~
L) RTEDevic | @ € Network MDK-Pro 640 | IP Networking using Ethernet or Serial protocols Round-Robin Timeout [ticks) 5
J startup LP | @ @ use MDK-Pro |6.4.0 USB Communication with various device classes = =l Alear Timars e ﬂ
@] system_LP 4 | _’,J Thread Configuration
o€ Network
Validation Output Description
=78 Keil:CMSIS DriverSPI:SSP Additional software components required -
z = require Device:GPIO Select component from list
m . ¥ Keil:Device: GPIO GPIOIdnvEr used by RTE Dnvﬂ;forLP.OB[)DS&riss m}\Conﬁgurathnerd 5
=4 Keil MCB1800::Board Support:LED Additional software components required E
Build Qutput =1 - require Device:GPIO Select component from list + 8
¥ Keil:Device:GPIO GPIO driver used by RTE Drivers for LPC1800 Series
= & Keil MCB1800:Board Support:Buttons Additional software components required
eiee Ao : =l

CAP NUM| SCRL OVR R /W

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.

configuration controls in assembler, C/C++, or initialization files.
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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
KA C:\Users\Tester\Documents\MK\Boards\ST\STM32F429I-DiscoveryBlinky\Blinky.uvprojx - pVifion = a X
File Edit View Project Flas| Debug Peripherals Tools SWCS Window Help
1 BEHS| LB e | PR | &= = = 1z | o VEa e Qe o sle|lE- A
SEHEe 9% | STH132F429 Flash UK AT e>d
Functions L x | ] Blinky.c* v X
[ Blinky.c 65 L »
[:s] Buttons_F429Discovery.c 66 [int main (void) {
= D LED_F429Discovery.c 67 int32_t max num = [LED GetCount() - 1;
¢ LED_GetCount (void) a8 pREaZ L numis0;
© LEDInitialize (void) 2 | I et
@ LED_Off (uint32_t num) 71 AL Init():
@ LED_On (uint32_t num) 72 =
@ LED_SetOut (uint32_t val) 73 SystemClock_Confid() :
@ LED_Uninitialize (void) 74
D RTX_Conf_CM.c 75 [LED_Initialize():
[id] stm32fdioc_hal.c 76 Buttons_Initialize():
- [] stm32fdic_hal_cortex.c 77 ”
[i2] stm32f4oc_hal_gpio.c Zg & Wh;‘é; O(‘)( t
n
[ stm32fdoc_hal_pwr.c X 80 nt32 t n (uint32_t num) | /
=] stm32féoc hal pwr_exc 1 while (Buttons GetState() & (1 << 0)): /
[i] stm32fdoc_hal_rec.c 82 LED_Off (num) ;
[i2] stm32fdoc_hal_rcc_ex.c 83 osDelay(500); /
D system_stm32fdioc.c 84 while (Buttons GetState() & (1 << 0)); /*
85
86 num += dir;
1 871 if (dir £ 1 && num == max num) {
88 warning: using the result of an assignment as a condition without parem:heses]
89 }
90 [ else if (num == 0) {
91 dir= 1; /* Change direction to up
92 }

x 93 LED.
Ol o0 Geccoun: |
as |y RJLED GetCount "~

@LED Initialize

v
L as L
Eeroject | @Books  {} Functions | 0y Templates | | < QO LED off | >
@LED On -
Build Output @ LED SetOut v = a8

compiling stm32f4xx hal rcc.c...
compiling stm32f4xx_hal_rcc_ex.C...
linking...

Program Size: Code=10788 RO-data=580 RW-data=96 ZI-data=3344
" _.\Flash\Blinky.axf" - 0 Error(s), 0 Warning(s).

Build Time Elapsed: 00:00:11

ST-Link Debugger L93 C:9 CAP NUM SCRL OVR R/W

Figure 3

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

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

e 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:

http://www.keil.com/fid/3gowa9wtdy9jlwzibrwluymbumlgrla96d2wdl/files/eval/md
k524a.exe

If the link above does not work, use this (requires information):

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

2. Driver support for the launchpad:
http://www.ti.com/general/docs/lit/getliterature.tsp?literatureNumber=spmc016a&file
Type=zip

3. A useful version (2013) TM4C123GH6PM header file defines the register addresses as
mnemonics for C language:

http://users.ece.utexas.edu/~valvano/VVolumel/tm4c123gh6pm.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. An old version of ASSEMBLY startup file (startup.s):
http://ee315.cankaya.edu.tr/uploads/files/startup.s

6. TM4C123GH6PM Datasheet

http://www.ti.com/lit/ds/symlink/tm4c123gh6pm.pdf
The folder should Qe like below:

] Ad Degistirme tarihi Tar Boyut
stellaris_icdi_drivers 27.02.2018 20:56 Dosya klaséri

EE‘! MDK524a.EXE 19.01.2018 10:12 Uygulama 796.513 KB
m 19.01.2018 11:45 Uygulama 354,705 KB
J startup.s 26.02.2018 20:39 S Dosyas! 27 KB
_ 4] tm4c123ghépm.h 19.01.2018 11:25 H Dosyasi 691 KB
| tm4c123ghépm.s 19.01.2018 11:25 S Dosyasi 587 KB
= tm4c123ghbpm.pdf 24.02.2018 13:07 Adobe Acrobat Belgesi 8.231 KB
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http://users.ece.utexas.edu/~valvano/arm/tm4c123gh6pm.s
http://ee315.cankaya.edu.tr/uploads/files/startup.s
http://www.ti.com/lit/ds/symlink/tm4c123gh6pm.pdf
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Installation of Software

1. First, run MDK524a.exe and follow the instructions below:
Setup MDK-ARM V5.24a X

Welcome to Keil MDK-ARM

ARMKEIL

Release 7/2017 Microcontroller Tools
i LTI U

This SETUP program installs:

MDK-ARM ¥5.24a

Thiz SETUP program may be uged to update a previous product installation.
Howewer, you should make a backup copy before proceeding.

Itis recammended that yau exit all Windows programs befare continuing with SETLIP.

Fuallow the instructions to complete the praduct installation.

MNext > Cancel
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Setup MDK-ARM V5.24a X

License Agreement ARM KE I I_

Pleaze read the following license agreement carefully. b N T
4 . Y Microcontroller Tools

To continue with SETUP, pou must accept the terms of the License dgreement. To accept the agreement, click the check box below.

END USER LICENCE AGREEMENT FOR MDK-ARM A

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 YQU ON
CONDITION THAT YOU ACCEPT ALL OF THE TERMS IN THIS LICENCE. BY
CLICKING “| AGREE" OR BY INSTALLING OR OTHERWISE USING OR COPYING
THE SOFTWARE YOU INDICATE THAT YOU AGREE TO BE BOUND BY ALL OF w

/

<4 Back MNext >» ’ Cancel

|7 | agree to all the termz of the preceding License dgreement

Setup MDK-ARM V5.24a X

Folder Selection ARM KE I I_

Select the folder where SETUP will install files. A ot T
licrocontroller Tools

Press ‘Mext' to install MDE-AFM ta these folders. Press '‘Browse' to select different falders for installation.

Destination Folders

Care: ‘E:\Keil_vE Browse ...

Pack: ‘C: Weil_wEhARMYPACK, Browse ...

/

<4 Back MNext >>K Cancel
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AL = [ELECTRENICE

Setup MDK-ARM V5.24a X

Customer Information AR M KE I L

Please enter pour information. Microcantroller Tools

Please enter pour name, the name of the company for whom pou work. and your E-mail address.

First M ame: Ethan

Last Mame: Akan

Company Name: Cankaya Lniversity

E-mail erthanakan@cankaya.edu, b
_ Kel MDK-ARM Setup /
<4 Back MNext >» Cancel
Windows Giivenligi K

Bu aygit yazilimini yiklemek ister misiniz?

Ad: KEIL - Tools By ARM Evrensel Seri Veri Y...
S d Yayima: ARM Ltd

Her zaman "ARM Ltd" kaynakl yazilimlara gtiven. Yﬁk( Yiikleme

@ Yalnizca gtivendiginiz yayimalann sirtct yazimlanm ytiklemelisiniz. Hangi ayait
yazilimini ylklemenin givenli olduguna nasil karar veririm?
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Setup MDK-ARM V5.244a X
Keill MDK-ARM Setup completed E RM KE IL
MOK-ARM V5. 245 A s L T
licrocontroller Tools
MDK-4RM Core Setup has performed all requested operations successiully,
|_ Show Release Motes.

Pack Installer

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.

| Show this dialog at startup OK Help
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And let it to update the software by itself:

EUECTRENICS ENCINEERING

@ Pack Installer - C:\Keil v5\ARM\PACK — O X
File Packs Window Help
c |Device:
14 Deviues( Boards l |4l Packs ( Examples B
Search: - X Pack Action Description
Device /| Summary = Device Specific 0 Packs No device selected
E %_ All Devices 23 Devices = Generic 3 Packs
¢ ARM 23 Devices ARM:CMSIS | © Up to .| CMSIS (Cortex Microcontroller Software Interface Star
Keil:ARM_C... | ® Up to .| Keil ARM Compiler extensions for ARM Compiler 5 ar
Keil:MDK-M... ® Up to .| Middleware for Keil MDK-Professional and MDK-Plus

< i3
Qutput ax
Refresh Pack descriptions

Action (1 left): Update Pack descriptions, download http://www.keil.com/pack/Keil. STBlueNRG_DFP.pdsc 0% ONLINE
@ Pack Installer - C:\Keil v5\ARM\PACK — O X
File Packs Window Help
e‘ | Device:

4 Devices ( Boards l LARIE] Packs ( Examples b

Search: - X Pack Action Description
Device /| S = Device Spe 0 Packs No device selected =
= % All Devices 5144 Devices A= Generic 23 Packs
% ABOV Semicon... 12 Devices ARM:AMP @ Install |Software components for
¢ Active-Semi 4 Devices ARM:CMSIS @ Update| CMSIS (Cortex Microcontr
@ Ambiq Micro 6 Devices ARM:CMSIS-Driver @ Install+| CMSIS Drivers for external
?  Amiccom 2 Devices ARM::CMSIS-Driver_Validation % nstall | CMSIS-Driver Validation
@ Analog Devices |12 Devices ARM:CMSIS-FreeRTOS % Install+| Bundle of FreeRTOS for Cc
* ARM 45 Devices — ARM:CMSIS-RTOS_Validation % nstall | CMSIS-RTOS Validation
L Cypress 425 Devices ARM:mbedClient % Install | ARM mbed Client for Cort
. GigaDevice 99 Devices - ARM:zmbedTLS ¥ Install |ARM mbed Cryptographic
% HDSC 30 Devices -ARM:minar % Install | mbed OS Scheduler for C.
- Holtek 123 Devices -Huawei:LiteOS % Install_| Huawei LiteOS kemel Soft
% Infineon 166 Devices Keil:ARM_Compiler @ Update| Keil ARM Compiler extens
@ Lapis Semicon... |2 Devices Keil::Jansson @ Install |JanssonisacC library for e
¢ Maxdm 4 Devices Keil:MDK-Middleware @ Update| Middleware for Keil MDK- v|
“  MediaTek 2 Devices LI 4 | | _’l_

Qutput ax

Update available for ARl MSIS (install .0.1, available: 5.2.0 ~

Update available for Keil::ARM_Compiler (installed: 1 available:

Update available for Keil::MDK-Middleware (installed: 7.4.1, available: 7.5. v

Ready ONLINE
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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

Power Select USB Connector
Switch (Power/\CDI) Green Power LED Tva
TM4C123GHEPMI
Microcontrolier
USB Micro-A/-B Reset Swi
Connector e
(Device)
RGB User LED
Tiva C Series
LaunchPad
BoosterPack XL
Interface (J1, J2, J3,
Tiva C Series
LaunchPad L] P )
BoosterPack XL > Tiva
Interface (J1, J2, J3, TM4C123GHEPMI
and J4 Connectors) Microcontrolier
MSP430 MSP430
LaunchPad-Compatible LaunchPad-Compatible

BoosterPack Interface

o) g
BoosterPack Interface o vw -~ \.'. -

47 Tva~ C Serles "o

"/ AaunchPad “° =

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:
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ﬁ Aygit Yoneticisi

Dosya Eylem Gorinim Yardim

& T B Hm B

v % DESKTOP-NT6QICN

> [ Ag bagdagtinalan

> [ Algilayiclar

> ﬁ Baglanti noktalar (COM ve LPT)
{1 Bellek teknolajisi cihazlar

» [ Bilgisayar

> B Bluetooth

> S Depolama denetleyicileri

v RB” Diger aygitlar
B4 In-Circuit Debug Interface
Bi In-Circuit Debug Interface

> s Disk surtctleri

> i Evrensel Seri Veri Yolu denetleyicileri

> . Fare ve diger isaret aygitlan

» B§ Gorintii bagdastinalan

> M7 Guvenlik cihazlan

> Insan Arabirim Aygitlari

> I Islemciler

> Q Kameralar

> Klavyeler

> [ Monitorler

> Q Piller

> H Ses girisleri ve gikislan

> H Ses, video ve oyun denetleyicileri

> @ Sistem aygitlan

» BE Nrotici Vamlion
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S Depolama denetleyicileri
v K7 Diger aygutiar
B4 In-Circuit Deheim Intarfara
B& In-Gircuit Du StirGedyG gincellestir

= Disk sirlicaleri Cihaz devre digi birak

» @ Evrensel Seri Ve
@ rare vedigeris:
[ Gorunta bagda Donanim degisikliklerini tara
..‘ Gavenlik cihazl
% Insan Arabirim . __ Ozalider

» 1 Islemciler

Cihaz kaldir

B siirticiileri Guincellestir - In-Circuit Debug Interface

Surtctleri nasil aramak istiyorsunuz?

- Glncel siriict yazihmini otomatik olarak ara

Bu ozelligi aygit ylkleme ayarlarinizda devre digi birakmadikga, Windows
bilgisayarinizda ve Internet'te aygitiniz icin en son strdci yazilimin arar.

- Sirlcl yazilimi icin bilgisayarnmy tara

Striict yazilimini elle bulun ve yiikleyin

Iptal

E.A/E.A. 2019 FALL V5 13
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AL

< W suracualeri Guncellestir - In-Circuit Debug Interface

Bilgisayarinizda surtctleri arayin

Bu konumda siirticti ara: l

‘ C\Users\Erhan Akan\Documents o Gozat...

Alt klasérlerle birlikte

- Bilgisayanmdaki kullanilabilir stirticiilerin bir listesinden segmeme izin ver
Bu liste chaz ile uyumlu olan kullanilabilir stGrtcileri ve cihaz ile ayni kategoride olan tiim surtcleri gosterecektir.

E.A/E.A. 2019 FALL V5 14
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Klasére Gézat X

Donaniminiz icin strdclyu iceren klasori segin.

v PROGRAMLAR ~
LIBRARY
> SAMPLES
v stellaris_icdi_drivers
amd64
1386
> System

Klasir: stellaris_icdi_drivers

Tamam Iptal
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X
< W suracaleri Guncellestir - In-Circuit Debug Interface
Bilgisayarinizda surtctleri arayin
Bu konumda stirticl ara:
C\Users\Erhan Akan\Desktop\PROGRAMLAR\stellaris_icdi_drivers v Gozat.. |
Alt klasérlerle birlikte
- Bilgisayanmdaki kullanilabilir stirticiilerin bir listesinden segmeme izin ver
Bu liste chaz ile uyumlu olan kullanilabilir stGrtcileri ve cihaz ile ayni kategoride olan tiim surtcleri gosterecektir.
Windows Guvenligi et
Bu aygit yazilmini yiklemek ister misiniz?
Ad: Texas Instruments, Inc.
Yayimar: Texas Instruments Incorporated
Her zaman "Texas Instruments Incorporated” Yikle | Yukleme |
kaynakh yaziimlara gtiven.
@ Yalnizca giivendiginiz yayimailann striicii yazilimlanni yiiklemelisiniz. Hangi aygit vazilimini yiiklerenin
giivenli olduguna nasil karar veririm?
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l Surticuleri Guncellegtir - Stellaris ICDI JTAG/SWD Interface

Windows stirtictlerinizi basanyla glincellestirdi
Windows bu cihazin striictlerini yliklemeyi tamamladi:

, Stellaris ICDI JTAG/SWD Interface

5. Do the same for the remaining device below:

> [ Ag bagdastinalan
> 3 Algilayicilar
> ﬁ Baglanti noktalari (COM ve LPT)
> {1 Bellek teknolojisi cihazlar
> [ ilgisayar
> a Bluetooth
> S Depolama denetleyicileri
v K? Diger aygttlar
B4 In-Circuit Debug Interface
> - Disk strtctleri
> @ Evrensel Seri Veri Yolu denetleyicileri
> 0 Fare ve diger isaret aygitlar
> B8 Gortintii bagdastinailan
> W% Guvenlik cihazlan
> i Insan Arabirim Aygitlar
> I islemciler
® Kameralar
Klavyeler
> [ Monitérler
> % Piller
> iq‘ Ses girisleri ve gikislar
> i‘ Ses, video ve oyun denetleyicileri

v

v

> @ Sistem aygitlan
v [ stellaris In-Circuit Debug Interface

IZ Stellaris ICDI JTAG/SWD Interface
« & eotici Vamilim
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Creating a New Project

1. Run uVision and follow the instructions below:

E uVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window H
NeE d @| New pVision Project...
, o New Multi-Project Workspafe...
E— Open Project...
Project
Close Project
Export
Manage
Select Device for Target ...
Remove Item
& Options...
Clean Targets
|%| Build Target
|=f Rebuild all target files
& Batch Build...
= Translate...
KA Create New Project X
« v 4 <« Masalisti » EE459 » labl v 0 Ara: lab1 P
Dizenle Yeni klasor == = o
A A - - - - -
I Bu bilgisayar Ad Degistirme tarihi v Tor
- 3D Nesneler Aramanizla eglesen 6ge yok.
| Belgeler
‘ Indirilenler
I Masaasta
D Mazikler
= Resimler
B videolar
‘s Windows (C:)
- LENOVO (D:)
v £
Dosya ade: I m
Kayit tird: Project Files (*.uvproj; *.uvprojx)
A Klasorleri Gizle Kaydet Iptal
E.A./E.A. 2019 FALL V5 18




e ConRae UNTVERGITY
"

ENGINEERTNG

ELECTRENICS

Select Device for Target 'Target 1'...

Device I
ISoﬂware Packs L]
Vendor:  Texas Instruments )(
Device: = TM4C123GH6PM C

: ¢
Toolset:  ARM » JQJ§ (79/\(’

Search: ITM4C123GH6PM e

= @ Texas Instruments Texas Instruments Tiva C Series MCUs offer the industry's most popular
5% Tiva C Series ARM Cortex-M4 core with
- scalable memory and package options, unparalleled connectivity

=% TM4C123x Series peripherals, and advanced analog integration.

The TM4C123x Series MCUs integrate ARM's single-precision
floating-point core and high-performance analogto-digital converters
while still providing low-power modes that consume as little 1.6 uA.
With up to 40 PWM outputs, a generous number of serial
communication peripherals, USB OTG, and two CAN controllers,

the TM4C123x series provides an excellent baseline for home, building,
and industrial applications.

Cancel Help |

¥ Manage Run-Time Environment

Software Component Sel. Variant Version  Description
2] Q CMSIS Cortex Microcontroller Software Interface Components
® ‘ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifications
R 2 Compiler ARM Compiler 160 Compiler Extensions for ARM Compiler 5 and ARM Compiler 6
=€ File System MDK-Plus ~ |6.10.1 File Access on various storage devices
R 2 Graphics MDK-Plus v |5.46.5 User Interface on graphical LCD displays
®B ‘ Network MDK-Plus ~|7.9.0 |Pv4 Networking using Ethernet or Serial protocols
® ’ usB MDK-Plus v |6.12.8 USB Communication with various device classes
<« | B
Validation Qutput Description
Resolve Select Packs Details Cancel Help
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C\Users\Erhan Akan\Desktop\EE459\lab1\lab1.uvproj - pVision — O
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NS HA@ % DR | =B RER|EEE G @
= % Project: lab1
s Target1
1 Source ¢
&N\ 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
ﬁ Manage Project Items...
Show Include File Dependencies
Add New Item to Group 'Source Group 1' bt
Create a new assembler source file and add it to the project.
C |CFie(c)
@ C++ File (.cpp)
A | Asm File (s)
@ Header File (h)
= | Text Fie (1)
——4| Image File (")
g User Code Template
Type: I Asm File (.s)
Location: IC:UmEthm Akan\Desktop\EE459\ab1 |

Add Close Help |
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lab1\lab1.uvproj - Vision

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

5 & Source Fenvm
B b A Options for Group ‘Source Group 1'..

(24 Rebuild all target files
L& Build Target

ﬁ Manage Project items...

v Show Include File Dependencies

Add New Item to Group ‘Source Group 1'...
‘Add Existing Files to Group ‘Source Group 1'...
Remove Group ‘Source Group 1' and its Files

Alt-F7

1 FHP| k@ | PRRAR|EEEL @
€ & & @ | | rargett UK AR
'project TE ] wois
= %% Project: labl 1
= 9 Target1

4 »
Ee. [@e.| OF. |0,7.] | <

Build Output
I

E Add Files to Group 'Source Group 1'

Konum: | labl

[] Ad
Listings
Objects

“labl.s
M “startup.s
~|tm4c123gh6pm.s
£

Degistirme tarihi

27.02.2018 21:35
27.02.2018 21:55
27.02.2018 21:59
26.02.2018 20:39
19.01.2018 11:25

Tar

Dosy
Dosy
SDo

SDo
SDo

Dosya adi: |startup.s

Add

¥

Dosya tuna: |m Source file ("s"; "src; ".a%)
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D CONRATA UNIVERSITY
- ELECTRENICS ENGINEERING

KA c\Users\Erhan Akan\Desktop\EE459\labT\labT.uvproj - Vi X

i
T &9 -

5 SVCS Window  Help
™ = iF "] VaAe Qle o8 B-
€ (3 8@ | B et UK B e Y@
Project L\ =3 W] hb1‘ \ nd

= % Project\abl 1 \:A WORKING CODE BELOW (WRITE YOURS \[\ \/4
&3 Terg 1
& Source Group‘ 3
\gms \ X
;ta@s 13

Tize: Code=t7
".\Objects\labl.axt" - f0 Exror(s), O Warning(s]

Note that, 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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ConNrews UNIVERGITY
JEUECTRICAL -

at the desktop, create a txt file

& Kisayol
B9 Microsoft Access Database
& Biteglem resmi
B Probe Document
©% Microsoft Word Belgesi
GoranGm > | & Microsoft Access Database
Sralama 5lcata > | B Microsoft Project Document |
Yenile 8 Micosoft PowerPoint Sunusu |
&7 Microsoft Publisher Document
B WinRAR arsivi
% Zengin Metin Bigimi
Metin Belgesi
B VHOL File Type
B Micosoft Visio Drawing

"3 ENGINEERING

Now,

~

&

Geri Al Ad Degistir CuisZ
Visual Studio'da a

Intel® Grafik Ayarlan

B NVIDIA Denetim Masas 8% Microsoft Excel Calsma Sayfas:
Yeni > B WinRAR ZIP arsivi

Dosya Dizen Bicim Gérindm Yardim

ci rinim  Yard
MAP @x48828000, Ox480FFFFF read write .: j: PL )rl./\’s 69#\/\/‘5[/\'6(

// this command will allow the simulator to access {read and write) to the memory regions 0x4002000@@-@x4@0FFFFF where our PORTF registers (buttons and LEDs)
are located. You| can also type this command to the "COMMAND WINDOW"

Just type
MAP 0x40020000, 0x400FFFFF read write

And save this notepad file.

B Yeni Metin Belgesi.txt - Not Defteri

Dosya Diizen Bicim Go&rinim Yardim
MAP 0x40020000, Ox400FFFFF read write
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Cengewe UNIVERGITY
[ELECTRIC

AL - EUECTRENICS ENGINEERING

Then Don’t forget to change file

extension into the “.ini”

Cankayalnitini

The file should look like that

Open Keil and do the followings:

»
\L- :
A
N & -4 ﬂ| A &3 -3‘ ‘ ‘ Ct| £ iF E IR
> Wl +'."|L£%‘Target1 vﬁ'“é“‘)@

W Options for Target 'Target 1'

Device | Target | Output | Listing | User | C/C++| Asm | Linker {eb

with restrictions Settings | | € Use: |EXERYS0] Settings |
[~ Limit Speed to Real-Time
[V Load Application at Startup ¥ Runto main() \:- O% Load Application at Startup ¥ Runto main()
Initialization File: c : Inttialization File:
 Restore Debug Session Settings 1 Restore Debug Session Settings 1
V¥ Breakpoints ¥ Toolbox ¥ Breakpoints V¥ Toolbox
¥ Watch Windows & Performance Analyzer ¥ Watch Windows -
[V Memory Display [V System Viewer [V Memory Display [V System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
ISARMCMS,DLL | -MPU ISAHMCM&DLL | -MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
[DCM.DLL [pCM4 [TcmDLL [pCMe
[~ Wam if outdated Executable is loaded [T Wam if outdated Executable is loaded
Manage Component Viewer Description Files ... |

0K |  Cancel Defauts | Help
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\ Convxawe UNIVERGITY

/ DEPARTMENT OF ELECTRICAL - ENGINEERING

ELECTRENICS

W Select Simulator Initialization File

« ~ 4 I > Bubilgisayar » Masausti v O | Ara: Masadsto yel

Diizenle « Yeni klasor = v 1 @
& indirilenler  # A
\E] Belgeler +
= Resimler * .
&. Google Drive
GANKAYA UNIvE
Keil_v5

QUIZLER
Solution &
@ OneDrive - Anado ' ’
’
'y

@& OneDrive - canka) Cankayalnit.ini

[ Bu bilgisayar

v g v

Dosya adr: | Cankayalnit.ini v‘ Ini Filet (*.ini) v

iptal
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Conzewa UNTVERGITY
ELUECTRICAL - [ELECTRONICS ENCINEERING

W Options for Target 'Target 1'

Device] Target | Output | Listing | User | C/C-HI Asm I Linker Debug IUliIities |
(* Use Simulator  with restrictions Settings | " Use: |Stellaris ICDI | Settings |
[ Limit Speed to Real-Time
[V Load Application at Startup ¥ Run to main() [V Load Application at Startup ¥ Run to main()
Initialization File: Inttialization File:
|,_\Cankaya Init ini [ZI Edi... | I J t |
W
- Restore Debug Session Settings Restore Debug Session Settings ]
[ Breakpoints v Toolbox [v Breakpoints [V Toolbox
[V Watch Windows & Performance Analyzer [V Watch Windows
¥ Memory Display [V System Viewer ¥ Memory Display [ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
[SARMCM3.DLL | -MPU |SARMCM3.DLL |-MPU
Dialog DLL: Parameter: : Dialog DLL: Parameter:
[DCM.DLL [pCM4 |TCM.DLL [oCM4
[~ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded
.\ Manage Component Viewer Description Files ... |
@)
N —
A"
(J é OK ? | Cancel I Defaults I Help

NOW, YOU WILL HAVE THE PERMISSION TO
WRITE OR READ INTO/FROM THIS ADRESS
REGION
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Debugging Your Code

1. Follow the steps below:

*.\Objects\labl.axf" - 0 Error(s), 0 Warning(s).
Build Time Elapsed: 00:00:01

E.A/E.A. 2019 FALL V5

K causers\Erhan Akan\Desktop\EE453\abT\lab1.uvproj - pVision - X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
1 FHP| LRI | | BRRR|EEE @ JE# @ eoc o a|E-|
& @] 98 argen VR AR e Y@
Project 23 ] wbis - x
= ‘% Project: labl n ; YOURS) | .
5 &3 Target1
= & Source Group :
1 tab1s G
L] startups c
o
L]
B
10 |
11
12
13
14
15
16
17
18
19
20
21
22
23
23
Ll 13 25 v
e |@e. (e |07 < >
Build Output [~
Program Size: Code=876 RO-data=0 RW-data=0 ZI-data=1024 ~
*.\Objects\labl.axf" - 0 Error(s), 0 Warning(s).
Build Time Elapsed: 00:00:01
v
2 459\a !
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
1 SHP| % B[ e [ PR AR EFEELE @ JRe@lec s @@~
® e |ﬂ Target 1 VR AR e 0@
Project L | ] wabts v x
= % Project: labl B A w '~
S &3 Target1
=3 Source Group 3
L] sbls :
L] startup.s &
=
8
9
10 WVision b
11
12
§.  EVALUATION MODE
t: 2B Running with Cade Size Limit: 32¢
15
16
i |
18
19
20
21
22
23
24
« 2 25 -
Ee. |@s. (e |0,1.] |< >
Build Output =8
Program Size: Code=276 RO-data=0 RW-data=0 ZI-data=102% ~
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KA c\users\Erhan Akan\| Desktop\EE459\lab1\lab1.uvproj - pVision

File Edit View Project

S da
%EB O Bwero

PRRPPRPRRRRRPRRRR

+ Banked

% Sysiem

= Iintemal
Mode
Privilege

Elrroject | ERegisters

Command

Th...
Pri

Flash

a9

Debug  Peripherals
[« ]n
) % | DB@E

Tools SVCS Window Help
EEELEN @D

L. - Z-m-0- E-| %

. W,

Start:

Start (0x00000284)

FNDP

~

5 CODE BELOW (WRITE

YOURS)

2 [ Call Stack + Locals

L |

Name  Locati...

L]

4 Type

=

>

ASSIGN BreakDisable BreakEnable

BreakKill

BreaklList BreakSet BreakAccess
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I &3 Call Stack + Locals | [T Memary 1
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