CSE 3442/5442: Embedded Systems
Lab 1: Introduction to the QwikFlash Board

Objective:
The purpose of this lab assignment is to familiarize with:

1. QwikFlash board (which is a PIC18F452 microcontroller chip based board
with various 1/0O devices.)

2. MPLAB X IDE used to create PIC microchip code programs and build ‘hex’
that will run in PIC chip.

3. XC8is a C compiler for PIC chips.

4. The PICKIit3 is the programmer used to upload your program to the PIC.

Part 1. MPLAB X IDE and XC8 Compiler
This part will introduce MPLAB X IDE

1. Copy ‘Lab1_example_1.c’ program from the ‘CSE3442 files’ folder located in the
embedded M: server to your Z: drive. Open MPLABX IDE.

2. Select Create New Project
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3. Choose Microchip Embedded > Standalone Project. Click Next.

Steps Choose Project
1. Choose Project Categories: Projects:
S I3 Microchip Embedded = standalone Project
E;] Other Embedded E Existing MPLAE IDE w8 Project
-3 Samples E Prebuilt (Hex, Loadable Image) Project

(& User Makefile Project
(& Library Project

Description:

Creates a new standalone application project. It uses an IDE-generated makefile to build your
. project.
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Steps Select Device

Choose Project
Select Device
Select Header Family: |Advanced 8-hit MCUs (PIC18) v|
Select Tool

Select Plugin Board

Select c;ﬂpiler Device: IC 18F 452 vl
Select Project Name and

Folder

bl R R

<Back || MNext> Finish Cancel || Hep |




5. Choose the Simulator as your hardware tool. Click Next.

Steps Select Tool

1. Choose Project
2. Select Device , Hardware Tools "
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6. Choose the XC8 Compiler. Click Next.

Steps Select Compiler
1. Choose Project
2. Select Device Compiler Toolchains
3. SelectHeader =-C18
4 SE|ECtT°°|_ ----- @ C18 (v3.48) [C:\Program Files (x86) \Microchipimplabc 18 3. 46'bin]
f,"_ 55:':::'::‘3':‘?;::1 -HI-TECH PICC18-PRO (Mone found)
7. Select Project Name and -HI-TECH PICC18-5TD (Mone found)
Folder

< mpasm (v5.62) [C:\Program Files (x88) Microchip\MPLABX \w3.00\npasmx]
@ mpasm (v5.61) [C:\Program Files (x86) Microchip\MPLABX \mpasmx]
O mpasm (v5.50) [C:\Program Files (x88)WMicrochip\mplabc 184w 3. 46\mpasm]

20) [C:\Program Files ) \Microchipwca v 1. 20\pin]
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7. Use Project_1 as your project name.
Project location should be Z:\YourNetID (most likely is Z drive)
Project folder should be Z:\YourNetID\Project_1.x
Click Set as main project.

Steps Select Project Name and Folder

Choose Project
Select Device
Select Header

I
2.
=i
4. Select Tool
5
]
7.

Overwrite existing project.

Also delete sources,

[ use project location as the project folder

Encoding: 150-8859-1 v

’ Project Name: Project_1 ‘
Select Plugin Board
. Select Compiler ) . ) -
N et Prniact Mame aed Project Location: |C.‘l.leersNd'chasWPLABXProJects | | Browse...
Folde
. Project Folder: |c:\Users'icholas MPLABXProjects\Project_1.X |
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8. Copy the ‘Lab1_example_1.c’ file to your Project_1.x folder.

9. Right-click Source Files. Select Add EXxisting Item...
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11.You can now double click the .c file to view/edit the code in the MPLABX IDE.
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12.Select Run > Build Main Project
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13.In the output console you should see BUILD SUCCESSFUL and Loading
completed. The .hex file (which is the only file you upload to a PIC) has now
been created, but we will not physically upload it to the PIC for this example.
We will instead use the Simulator to mimic the PIC’s capabilities completely
within the desktop computer.

2cl | DODTAkits DAT = (.

: Qutput - Project_1 (Build, Load) ¥ = | Tasks
L)

EXEOES T

[[> [MpeHER 4.48, COFF to HEX File Converter
Copyright (c) 1598-2011 Microchip Technology Inc.
Errora -0

make[2]: Leaving directory ~C:/Users/Nicholas/MPLABXProjects/Project 1.X'
make[l]: Leaving directory “C:/Users/Nicholas/MPLABXProjects/Project 1.X'

BUILD SUCCESSFUL (total time: 1s)

Loading code from C:/Users/Nicholas/MPLABXProjects/Project 1_K/dist/default/production/Project_l. X production_hex.._.
Loading symbols from C:/Users/Nicholas/MPLABHProjects/Project_l.X/dist/default/production/Project 1. .X.production.cof...
Loading completed

14. Open up the following windows.
a. Watch (Window > Debugging > Watches)
b. Special function Registers (Window > PIC Memory Views > SFRS)
c. Logic Analyzer (Window > Simulator > Analyzer)
d. Stimulus (Window > Simulator > Stimulus)

15.You may now set various breakpoints within the C code, run the debugger
simulation (Debug > Debug Main Project), and Step Into (F7) a line-by-line
execution of the program.

16.Play around with the windows/watches opened up in Step 15 and see ports,
registers, variables, etc. change values as you are stepping through the code.
You may also use the Stimulus to imitate physical changes to the PIC’s input
pins on PORTB and PORTD.

If you have any questions/issues call the TA, if not you can move on to part 2.



Part 2. ‘Hello, World!’ program

The purpose of this part is to get familiar with running PIC programs using the
QwikFlash board. The code will display a message on the LCD along with an
incrementing number.

1. Copy ‘Lab1_example_2.c’ program from the ‘CSE3442 files’ folder located in the
embedded M: server to your Z: drive. Open MPLABX IDE.

2. Select Create New Project
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3. Choose Microchip Embedded > Standalone Project. Click Next.

Steps Choose Project
1. Choose Project Categories: Projects:
S I3 Microchip Embedded = standalone Project
E;] Other Embedded E Existing MPLAE IDE w8 Project
-3 Samples E Prebuilt (Hex, Loadable Image) Project

(& User Makefile Project
(& Library Project

Description:

Creates a new standalone application project. It uses an IDE-generated makefile to build your
. project.
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Steps Select Device

Choose Project
Select Device
Select Header Family: |Advanced 8-hit MCUs (PIC18) v|
Select Tool

Select Plugin Board

Select c;ﬂpiler Device: IC 18F 452 vl
Select Project Name and

Folder
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5. Choose the PICKit3 (or serial # right below) as your hardware tool. Click Next.

Steps Select Tool

1. Choose Project

2. Select Device 4 Hardware Tools
3. 0o ICD 3

-3 PICKit2
P,
-2 PM3
- Real ICE
-0 Simulator
Microchip Starter Kits
¢} Other Tools
-2 Licensed Debugger
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6. Choose the XC8 Compiler. Click Next.
Steps Select Compiler
1. Choose Project
2. Select Device Compiler Toolchains
3. Select Header =-C18
4 SE|ECtT°°|_ Ly €18 (v3.46) [C:\Program Files (x86) Wicrechip\mplabc 18'y 3. 46 \bin]
5. Select Plugin Board -HI-TECH PICC18-PRO (Mone found)
Sy SPECt LOqpae, HI-TECH PICC13-5TD found
7. Select Project Mame and e (Hone found)
Folder [-mpasm

- mpasm {v5.62) [C:\Program Files (x86)\MicrochipMPLABX \v3.00\mpasmx]
-3 mpasm {v5.61) [C:\Program Files (x8&)Microchip\MPLAEX \mpasmx]
- mpasm {5.50) [C:\Program Files (x86)WMicrochip'mplabc18'w 3. 46\mpasm]

(v1.20) [C:\Program Files (x86) \Microchipxca v 1. 20\pin]
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7. Use Project_2 as your project name.

Project location should be Z:\YourNetID (most likely is Z drive)
Project folder should be Z:\YourNetID\Project_2.x

Click Set as main project.

Steps Select Project Name and Folder
1. Choose Project
2. Select Device
3. Select Header
4. Select Tool Project Name: Project_2 |
5. Select Plugin Board
6. SelectC il
7. se Ject ;mpi 5 t Name and Project Location: |C ‘\UsersMicholas\MPLABXProjects | | Browse...
Fulder Project Folder: |c:\Users\icholasMPLABXProjects\Project_2.X |
Owerwrite existing project.

Also delete sources.

Set as main project
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8. Copy the ‘Lab1_example_2.c’ file to your Project_2.x folder.

9. Right-click Source Files. Select Add EXxisting Item...
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11.You can now double click the .c file to view/edit the code in the MPLABX IDE.

File Edit View Navigate Source Refactor Run Debug Team Tools Window Help

N L oY of —— L R R S5 ) T3

x

[Pc‘ ox0 H ”nuvzd(( £ W00 : bark 0 H {[Q [ Search (Cul+))

StartPage x| ]Labl example 2.c x| YEO
BE-E-ATSEFe %o 5|a i@
1? #include <pl8 > Am
2 #include<dela: 1> =
3
4 char COUNI;
5 char RPGCNI;
B
28 /-
il
L
10
11 /
12 cor
13
14| const char BYTE 1[] = {0xCO, of
15| const char Cleari[] = {0x80,'
16| const char Clear2[] = {0xCO,
17
18
 p18oooch - Navigator ax|| P
[E BriE_1 2 B
L@ counr 2
[ dear 2 . X
=iy 23| veid Initial(veid);
'@ oderd 24| void Initlcd(void);
'@ DeptoCleonstchar=tnpt) 25| void DisplayC(eonst char %)
@ witeop 26 void Delay():
@ mital) 2 o
B Loostr 28 void main()
! RPGCNT 2 .
L@ suist 30 Initial():
L delaysh 31 DisplayC(Clearl);
L@ maing 32 DisplayC(Clear2);
@ pisooxch 33 while (1)
: Output - Simulator S x| iTasks
ADC-004: Ted time is less then:700 nS
| 111 |ms

12.Select the button Make and Program Device Main Project.
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13.In the output console you should see a success message indicating that your
program was uploaded to the PIC.

There should now be a message and an incrementing number displayed
on the QwikFlash Board’s LCD Module.

IMPORTANT: Execute the “QwikFlash_Reset.bat” file in the shared M: drive. This code
will overwrite the PIC so no student code is left behind. Do this at the end of every lab
throughout the semester.



Assignment:
Write a lab report (using a word processor, submit as pdf) discussing the following:

1. What is the purpose of the function void Initialize_PIC()? How does this
function relate specifically to the QwikFlash board?

2. Explain the process of printing characters to the LCD module in the function
void Print_To_LCD(const char * tempPtr).

You can use reference materials for help on the two questions on the class webpage
http://omega.uta.edu/~nbb0130/CSE3442.htm! (Chapter-7 of Embedded Design...,
QwikFlash Board Schematic, etc.)

Submit your report via BlackBoard before the beginning of the next lab (one week).


http://omega.uta.edu/~nbb0130/CSE3442.html



