PIC PROJECTS FOR
NON-PROGRAMMERS

Everything you need to know to get started

e Get up and running fast with a quick review of
basics, then ten tried and tested projects

¢ No languages to learn: symbolic compiler allows
you to create code via flowcharts to get projects
started straight away

« Free Flowcode symbolic compiler
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This book comes with a free version of Flowcode 4.5, which is available on its companion site at
www.elsevierdirect.com/companions. This free version of Flowcode 4.5 has a few restrictions, which
are removed if you chose to purchase a full license for the software, though this is not necessary in
order to use the book.

For further information on Flowcode and about the author, please visit John Iovine’s website at
http://www.imagesco.com
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FLOWCODE PROGRAM
INSTALLATION

This book comes with a free version of Flowcode 4.5, which is
available on the companion site (please visit www.elsevierdirect.
com/companions and follow the instructions there). The free ver-
sion of Flowcode 4.5 has a few restrictions, which are removed
when one purchases a license. The free version has a 2 KB code
limit in addition to limited icon components. The student version
of Flowcode 4.5, which as of 2011 is under $100.00 USD, elimi-
nates these restrictions.

Minimum System Requirements

* Personal Computer

¢ Pentium processor or greater
¢ Windows 98, XP, Vista and WIN7 compatible
e CD Rom drive

* 256 MB RAM

e 50 MB hard disk space.

ty Ll iem]

Welcome to the Flowcode V4 for |
PICmicros Installation Wizard {

Step 1

Open Windows Explorer, copy the URL
into the address bar and select the
Flowcode software. Start the installation
by running the “SETUPEXE.” The start-up
installation screen is shown in Figure 1.1.

It i strongly recommended that you et all Windows programs !
before running this setup program |

Click Cancel to quit the setup program, then clase any programs
you have winning. Click Newt to continue the installation i

WARNING: Thiz program is protected by copyright law and
intemational treaties

u iy reproduction or distnbution of this program, or any
pottion of it, may resul in severe civil and ciminal penalties, and
will be prosecuted to the masimum extent possible under law.

Step 2

If the install program asks you if you
want to install the PPP program (see : ~ S
Figure 1.2), the PPP program is specific Figure 1.1

PIC Projects for Non-Programmers. DOI: 10.1016/B978-1-85617-603-3.00001-4
© 2012 Elsevier Inc. All rights reserved. 1



2 Chapter 1 FLOWCODE PROGRAM INSTALLATION

i& Flowcode for PICmicros Setup

Install Prerequisite software "
Flowcode fos PICmicros will now check for prerequisite softw.

wpmssam»mummmnmmummmw
Matrix Multimedia PICmicto miciocontrolier boards, meluding E-blocks progiammer
boerds 1fPPP 39 nrd&emm;mmmmmim ,:::[

mhmmmmummmmam v«m(u».l-
installed.
Please install PPP version 3.9.

[ Install PPP 3.9 ]

Wlmmwﬁﬂd‘ U':,‘L”;,,,,',m,,w'_:v,,: i -
[C<Back | New> ] [ Concel ]

Figure 1.2

to the use of Matrix Multimedia’s own PIC programmer hardware.
If you elected not to use this programmer, you do not need
this software. I chose to use the PPP programmer as well as
microEngineering’s EPIC USB programmer. The Matrix
Multimedia PIC programmer is a combination programmer/
developer board that allows development. It has multiple DB9
connectors for connecting Matrix’s proprietary I/0 boards. This
programmer is discussed further in Chapter 3.

Step 3

The next screen asks you to input your name and affiliate
organization (if any) (see Figure 1.3). Fill in the required infor-
mation and select “Next.”

) Mwmmsaym_
User information
Enter the following ion to ize your mstall
Full Name: }Jchr{ :l
Qrganizahon: [Images Scientiic Instruments Inc.
The sattngs for this application can be installed for the cutent user o for all users that

share this computer. You must have administrator nights to install the seltings for al
users. Inetall this apphcation for

@ Anyone who uses this computer

£ Dy for me Hohn)

| Wise Installation Weard (R) - W= - b e

< Back Nead > Cancel

Figure 1.3



Chapter 1 FLOWCODE PROGRAM INSTALLATION 3

Step 4

The next screen is a standard license agreement form (see
Figure 1.4). Select the acceptance radio box and hit “Next.”

(& Flowcode V4 for PICmicros Setup

License Agreement
‘You must agree with the license agreement below to proceed.

Please read this license carefully before using this software. By pressing the ‘Agree’ or
‘Cortinue' or "Next' button you are agreeing to be bound by the terms of this license. If you do
not agree {o the terms of this license then please return the software to your dealer and ask for
a refund.

This agreement (the Agreement) shall govern the use of this software product, the media in this
software product, and any other materials sold with this software product (collectively knoswn
as the Package).

In consideration of a license fee you are granted a non-exclusive license to use the Package
under the terms of this Agresment

@lwmmw
Qmmmhmw

(Rem ) (oo

Wise Installfon Wi sl

Figure 1.4

Step 5

Unless you have a reason to change the destination folder
for the installation, keep the folder at its default location (see
Figure 1.5) and select “Next.”

|
i% Flowcode V4 for PICmicios Setup

Destination Foldes
Select a folder whete the application will be installed.

£ (w 1 Ng&)___jlta\cd ]

Figure 1.5



4 Chapter 1 FLOWCODE PROGRAM INSTALLATION

Step 6

The following install screen asks you to confirm features
installation, followed by the default programmer (see Figures 1.6
and 1.7).

i Flowcode V4 for PICmicros Setup

Select Featwes
Please select which features you would lke to install

Feature Description: .
Flowcode V4 core fles

PPP programmet
Formula Flowcode Support
MIAC Support

ECI0 Support

PICDEM FS USB Support
Locktionics Support This festuie wil be installed on the local hard
PICKit2 Support diive.

This leature requires 56MB on your hard drive. ‘

Wise Installation Wizard [R] Kl ;
[ DiskCost | [ Reset | [ <Back J| New> | [ Cancel |

Figure 1.6

" i ;
it Flowcode V4 for PiCmicros Setup

Choose the default programmer
Select which programming utility is used by Flowcode V4 for PICmicros.
Please select the default programmer you wish to use with Flowcode:
V4 for PiCmicros:
© Matrix E-Blocks
O Microchip PICKit2 1
Wise Instalation Wizad® —

[ <Back | Nu;rjr[ c;wj-

Figure 1.7
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Step 7

The next screen asks you to confirm the installation, followed
by the installation (see Figures 1.8 and 1.9).

lowcode V4 for PiCmicros Setup

Ready to Install the Application
Click Next to begin installation.

Wise Installati

Figure 1.8

V4 for PICmicr

Updating System
The features you selected are cuirertly being installed.

Figure 1.9



6 Chapter 1 FLOWCODE PROGRAM INSTALLATION

Step 8

The following screen asks for license key information (see
Figure 1.10). If you are using the free version of Flowcode, select
the “Do not enter a key” radio option and leave the key informa-
tion blank. Hit the “Next” button.

i Flowcode V4 for PiCmicros Setup

Enter Flowcode V4 for PICmicios License Key
Launch and register Flowcode V4 for PICmicros.

IfmmpydehPlﬁmhabunWﬁhaiﬂ;aw B
(e suppled on CO ROM) you can enter it now. If not. the key can be entered from
within Flowcode at a later date.

If no ficense key is entered at this time, Flowcode V4 for PICmicros defaults to
fimited wversion. |f you are renstaling Flowcode V4mP|Cmaot[ag
ummwmxmwmmmmmmmmm
you will not need to re-enter it here.
Registration requues 2 vald Flowcode V4 for PICmicios license key.
® Do not enter a key (upgrade or no key)
O Enter Flawcode V4 for PiCmicros license key
Enter License Key hers: . . i .
Wise Installation Wizard® e

Figure 1.10

Step 9

The following screen informs and confirms that you installed
Flowcode sucessfully (see Figure 1.11).

= F I
i Flowcade V4 for PICmicros Setup |- X

Flowcode V4 for PICmicros has
been successfully installed.

Click the Finish button to exit this installation.

Figure 1.1



Chapter 1 FLOWCODE PROGRAM INSTALLATION 7

The following screen is the start-up screen for Flowcode
(see Figure 1.12).

 Elwsode . - IO I

LA T STV 0 LA W
ey [ —

ABEHEHIODS

Figure 1.12

With Flowcode installed, proceed to Chapter 2.






WRITING OUR FIRST
PROGRAM “WINK"

In Chapter 1 we installed Flowcode onto our computer.
Now let’s jump in and use it. Usually one explains the
syntax (language) of a particular compiler before jumping in
to write a program. Since Flowcode is a flow-charting graphic
language technically there is no syntax, so let’s see how easy
it is to write a working program using its graphic interface.
Being a graphic interface, there are screen images to guide
you through.

Our first Flowcode program is titled “Wink.” What Wink
accomplishes is to alternately light two LEDs connected to two
Input and Output (I/0) lines to a PIC microcontroller. While
this is a simple program, we still have a number of options to
consider before we start writing our flowchart program. Each
option has its own pros and cons.

Option 1: Write the program and run the program within

Flowcode’s built-in simulator.

Pros: Easy to do and immediate. Does not require PIC
microcontroller, or any external components; no hardware
is required. This is a great educational tool to get you up
and running.

Cons: Program execution is a simulation. It’s not the real
thing and things happen in the real world unaccounted
for in simulations.

Option 2: Write the program; compile the program into Hex

code. Upload the Hex code program (firmware') file into a

PIC microcontroller using a PIC-compatible programmer.

'Firmware is the programmable content of a hardware device, which in our case is
the PIC microcontroller. Typically firmware is loaded into a hardware device and not
updated. An example would be the various timing and wash cycles programmed into
a washing machine or dishwasher’s microcontroller.

PIC Projects for Non-Programmers. DOIL: 10.1016/B978-1-85617-603-3.00002-6
© 2012 Elsevier Inc. All rights reserved.



