Intro to Embedded System
Design

Using MPLAB IDE Tools Set



M.,:‘F,ﬁu\m,, What Is An “Embedded

WebSeminars SyStem?”

® Designh with a
Microcontroller
e CPU on chip

e Additional circuits on
chip
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How Does an Embedded

WebSeminars System Differ From a PC?
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e PC can run many
programs

e PC has generalized
CPU
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e Embedded System
Does One Task

e Embedded System has
specialized
microcontroller




Mlcg\cmn Example Embedded System

WebSeminars
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M.;?m.p PICmicro® Microcontroller

WebhSeminars

e Program Memory
® Instructions
@ Data Tables

e Register Memory
® T[emporary Storage
® Peripheral Registers

e Peripheral Devices
e |nput/Output (I/O)
® [imers

® A/D Converters
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WebSeminars

High Level Design
Software Coding
Generate Executable
Test

Design Cycle

“Burn” into Device

Compilel/Assemble
ILink Code

Edit/Create/Design
Source Code

Download Code to
Debugger
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MICROCHIP What Is MPLAB® IDE?

Wabbeminars

e MPLAB® IDE Is a software program
that runs on your PC to provide a
development environment for your
embedded system design.




" @' - Microchip Development Tools:
Sl MPLAB® IDE and Components

wWenbomanars

+ Runs on MS Windows® PCs 1

o

+ MPLAB IDE is Free!

j Hardware and Software Components
.. @jﬁ“—-




Integrated Development Environment
MPLAB®

Integrated Development Environment

Source
Level
Debugger

Editor Project

Manager

MPLAE SIM
Sofware
Simulator

MPASNM™
Assembler

MPLINK ™
MPLIB™

PICLITE C




MPLAB GUI
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Integrated Development
Environment









Project Wizard



Step 1 Selecting Device 16F887



Step 2 Selecting Tool (High Tech
Universal Tool Set C Compiler)

C:\Program Files\HI-TECH Software\PICC\LITE\9.60\bin\picl.exe



Step 3 Naming Project



Step 3 Completing



Adding Source Code to project
(If available)



Finishing Wizard



View Project






IDE Tool Bar

View (project, watch) pyoject Wizard

Debugger Settings Programmer Settings

/S
/]

. . Reset
Open , Close Workspace Compile (build) /

Run, Pause, Single Step

d
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View Project



View Source



Build



MPLAB SIM

Simulated Operation for Debug

/// TRACE &

STOP WATCH



Select Debug-Simulator



Open and Set Watch



Set Breakpoint



Execute and stop on break



Single Step and Watch



Formatting Watch Variables



Window set to Horizontal



Summary



Exercise 1 Overview

o Gain familiarity with tools within a Project

e Understand code and IDE Simulator
debug capabilities

* Work with existing made projects for
simple C illustrations
— Assignment
— Expressions
— Switch
— Bitwise



Exercise 1 Begin the Assign project

Open Lesson 1 Simple C
Navigate to :

1. C:\EET250\16F887\Lesson 1 Simple C\simples Constructs\solutions\assign

v

2. Launch assign.mcp
3. View project, , select simulator, set watch, build , set breakpoint, single step



Exercise 1 continued

 Repeat previous steps for other projects in
series
— Bitwise
e Set watch on |,},k
» Verify operation on theses variables using singe step and
watch
— EXpression
« Set watch on variables

» Verify formatting and operation by changing formats within
watch variables

— Switch
» Set watch on Direction and |

» Execute with single step various setting on i by modifying
code and rebuilding



Exercise 2

Build your own projects using Project Wizard
Add source code
Debug and simulate
Navigate to
C:\EET250\16F887\Lesson 1 Simple C\simple Processes

You have three source files

— cBInBCD.c -does a binary to bcd conversion

— cFactorial.c —performs a factorial on numbers 1 to 10
— cPrime.c —finds prime numbers
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Excerise 2 BInBCD project

Use Project Wizard to create a project called BINBCD
Use PIC16F887 device

Add cBinBcd.c source code

View project and source code

Select simulator as Debugger

Add following watch variables and configure watch variables setting
to correct type

— sbcd100 ,bcdtens, bcdunits, ASCII100 , ASClitens, ASCllunits,n
Put breakpoint at while(1=1);
Execute

In Code n is set to 255 . What are the final watch variables? Do
they make sense?

Change n value in code to 128, 8, 0 and rebuild/retest. Are the
answers correct?

Why is the use of single step no considered for this debug effort?



Excerise 2 Optional

Do the same process if time permits for
cFactorial.c and cPrime.c

 Note these routines use function calls
Instead of direct in squence code.



