Hello World



Hello World

“Hello World” is typically the first program
anyone writes when faced with learning a
new programming language or paradigm
Because of the inherent limitations
associated with microcontroller and their
lack of a “Standard |/O” to support a
screen display our “Hello World” will be
limited to just lighting an LED



Lesson 1 --Hello World

 The first lesson shows how to
turn on a LED. This is the
PIC® microcontroller version
of “Hello World” and discusses

the 1/O pin structures.

« The LEDs are connected to 1/O
pins RDO through RD7. When
one of these |/O pins drives
high, the LED turns on. The I/O
pins can be configured for
Input or output. On start-up,
the default is input. The TRIS
Special Function Register bits
use the convention of ‘0’ for
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Figure 1.1—Simplified Schematic

output and ‘1’ for input. We
want digital output so these
must be configured.



Program Structure

Clear PORT
Output Latches

Make : low bit of
PORT output

Turn on LED on

- F

Loop Here Forever

goto $
(Go to self)



Special Function Registers
TRIS and PORT

The LEDS are connected to
/O pins RDO through RD7.

When one of these |/O pins
drives high, the LED turns on.

The I/O pins can be
configured for input or output.

On start-up, the default is
iInput.

The TRIS Special Function
Register bits use the
convention of ‘0’ for output and
1" for input. We want digital
output so these must be
configured.

How TRISB

« Tomake bi
To make bi

relates to PORTB

TRISB|1|1|0|1|1|0|0|0|

b bbby

PORTB | In | In IDutI In I In IDulIDullDutl

tx of PORTE an input, set bitx in TRISE.
tx of PORTE an output, clear bit x in TRISE.

[ 1/0 Pin Direction Control |




/0 PIN

Inside PIC

Data Bus

D TRIS Q

TRIS_Write—> Register

PORT Write—b> REgister
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PORT Read
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Exercise —Execute “Hello World”

using Simulator

Navigate:C:\EET250\16F887\Lesson 3
HelloWorld with Demo Board\HelloWorld

Open source code

You need to configure TRISD to 0x00 for
output

You need to then set RD7 =1
Select simulator

Enter code in designated place, build and
reset. Set brekpoint at first line of code in main

Open watch to PORTD and TRISD
Single step and note changes in these values



Debugger

The debugger can be a software program
that simulates the operation of the
Microcontroller for testing or it can be
special instrumentation to analyze the
program as it executes in the application.

Simulator Debugger

- Usually a simulator runs somewhat slower
than an actual Microcontroller, since the CPU
in the PC is being used to simulate the
o‘E)erations of the Microcontroller. The speed
of simulation depends upon the speed of the
PC, the PC’s operating system, how many
other tasks are being run in the background,
and the complexity of the simulation

Hardware Debuggers and Programmers

- A programmer simply transfers the machine
code from the PC into the internal memory of
the target Microcontroller. The Microcontroller
can then be plugged into the application, and
it will run as designed.
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Using Real Time Debug
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= PICKit™ 2 Debug Express

e Programmer and
Debugger!!

e Limited to one
break point

e Low Cost
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Exercise —Execute “Hello World”
using PICKIT and Demo Board

You should arleady be at
.C\EET250\16F887\Lesson 3
HelloWorld with Demo Board\HelloWorld
with project open

Hook USB to PICKIT2 and plug Demo
board into PICKIT2

Note leds on PICKITZ2 indicates power

Follow the next steps as indicate Iin
slides to execute code on hardware



Using PICKIT2 DEBUGGER

+ QeEhl= 8 Programmer Tools Configure Window
Select Tool 3 Mone

+ Plug in the PICKIT2 ST s

« Select PICKIT2 rather —— evaic s
then MPLAB SIM

gri Resst P tel\P16FS17.INC

* Leave watch window up W i

« Qutput should appear
as follows _
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Connect

Settings
Build || Wersion Contral | Find in Filesl PICkit 2 |
Initializing FICkit £ wersion 0.0.3.2

Found FICkit £ - Operating System Yersion 2.2.0
Target power not detected - Powering from FICk 2

FICTEFY17 found [Fesw Dxd)
FICkit 2 Feady




Recompile code with PICKIT2
selected

Compile Code

o & B g |$ T J Checksum: 0x850c

Build | Yersion Control | Find in Files | PICKit 2|
Clean: Done. N
Executing: "Ch\Program Files\MicrochipitPASKM Suite\MPAsmyWinexe" /o /jp16FI7 "B
Message[302] CANEWCDEETZ00M0E BINVBIN.ASK 13 : Register in operand notin bant
Message[305] CANEWCDEETZE0,E BINVBIN.ASKM 22 : Using default destination of 1 (f
Loaded CAnewcdEELZ500E BIMVBIN. cod. )
BUILD SUCCEEDED: Sun Sep 02 11:19:55 2007 3

ASM v3.12

Azsembly Successful. <

BIN.ASH

Ermors: 0

Warnings:
Reported:
Suppreszed:

= —]

Messages:
Reparted:
Suppresszed:

Lines Assembled: 901

=




Program Demo Board PICKIT2

Checksum: 0Dxhd7e

P e T @‘%%%E‘

Program Target Device
Say ok to this warning

PICkit 2 Warning

PEMW am0007: The target will be programmed with the MCLR pin dizabled.
FICKit 2 cannot debug the target in this state. wiould you like to enable the
MCLR pin?

[1Dan't dizplay this warning again

B

QK l Cancel ]

[

Build | %ersion Contral | Find in Filesl FICKit 2 |

Frogramming Target (3/2/2007 11:26:32 AM)
Erasing Target

Frograrmming Program Memory (0x0 - 0x7)
Werifiying Frogram bemory (0x0 - 0x7)
Frogramming Debug Executive (0x-1F00 - 0x1FFF)
“erifying Debug Executrve (0x1F00 - Ox1FFF)
Frogramming Debug Yector

Werifying Delbug Yector

Frogramming Configuration Memary

“erifying Configuration Memory

Debug mode entered, DE Yersion =1.0.1

FICkit 2 Ready

S

Output window should look like this.



Running program using PICKIT2

J Checksum: 0xbd7e J D P S T = J Oy O .RH

Reset processor

Step Through Code

RUN

> 1l Db {{} WAME|




