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About this document

This document will provide an overview for
using the new EB093 Arduino Compatible
E-block Shield and EB083 Development Board
with your Arduino Uno Microcontroller and
Flowcode 6.

1. Trademarks and copyright
E-blocks is a trademark of Matrix Technology Solutions
Limited.

2. Disclaimer

Theinformation provided within this documentis correct
atthe time of going to press. Matrix Technology Solutions
Limited reserves the right to change specifications from
time to time.

EB083 Development Board
EB093 Arduino Compatible E-block Shield

bk wnN -

designed for the genuine Arduino Uno R3

Electronic system design software

FLOWCODE

3. Testing this product

It is advisable to test the product upon receiving it to
ensure it works correctly. Matrix provides test procedures
for all E-blocks, which can be found in the Support
section of the website.

4. Product support

If you require support for this product then please
visit the Matrix website, which contains many learning
resources for the E-blocks series. On our website you will
find:

How to get started with E-blocks - if you are new to
E-blocks and wish to learn how to use them from the
beginning there are resources available to help.
Relevant software and hardware that allow you to use
your E-blocks product better.

Example files and programs.

Ways to get technical support for your product, either
via the forums or by contacting us directly.

Prerequisites

Working installation of Flowcode 6 with a valid AVR license

USB Cable to program/ power the Arduino Uno
Arduino Uno R3 hardware (other Arduino products may be compatible, but this guide is
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The Hardware

The EBO83 Development Board
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Connecting Your Hardware

You should connect your EB083 and EB093 together as shown in the photograph above. You will also need to connect

your Arduino Uno to the EB093 E-block, and provide a USB connection between the Arduino and your PC running
Flowcode.

Notes: You must connect a wire between the +V screw terminals on both boards in order to provide 5V to the

Development Board from the Arduino E-block. The GND signal is passed through the 9 way D-Type connectors so a
wire is not needed.

For more information relating to the operation of the EBO83 and EB093 boards, please visit our website.
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Creating your First Program

When opening Flowcode you will be presented with
a splash screen as seen opposite. From here we can
create a new project, open a pre-made template, launch
Flowcode help, or open an existing project. Here we will
open a template.

Chip

AVR ATMEGA Arduino Uno R3.
Clock

16000000 Hz

Scale

mm

Load Template

Category
Chips
@ Arduino
- ARM EB031
@ AVR ATMEGA324P
@ ECIo40p
- Flowcade SE Boards
@ other
@ PIC16F1937
- PICI6F877A
@ PICIBF4455

UnoR3 & Combo

@ E-Blocks Solutions
@ Model PCBs

Arduine Uno R3 & Combo Board
This blank project consists of the Matrix EB0S3 Combo Board connected to an Arduine Uno R3.
Note: Due to a limitation in the Arduine Uno hardware, portAG & PortA7 are replicated from PortAS in this template

@ Load Cancel

Once the template has been opened you will be
presented with a Flowcode environment where the
EB083 Development Board can be seen on the simulation
panel. A basic flowchart will also be presented where the
Development Board has been initialised. From here we
can create applications that use these components on
the EB083 hardware.

Startup selection B

Open a template

Open an existing Howcode project

Recent files:

C:\dev\Component Wo...\EBMO04v1.fcfx
C:\dev\Component Wo...\FBM003v1.fcfx
C:\dev\Component Wo...\EBMO09v1.fcfx
C:\dev\Com...\EBMO11 - Test Program.fcfx
C:\dev\Co...\Flowchart with all sensors.fcfx
C:\dev\Com...\EBM0O16 - Test Program.ficfx
C:\dev\Component Wo...\EBMO16v1.fcfx
C:\dev\Com...\EBMO0S - Test Pragram.fcfx

Launch Flowcode help

From the following screen we can select from one of
many templates to suit our chosen application. Templates
are pre-made files based on popular configurations of
hardware. We at Matrix have developed many templates
for you, or you can create your own by saving a Flowcode
file into the templates directory.

From the Load Template screen we first select ‘Arduino’
from the left hand ‘Chips’ category, and then select
‘UnoR3 & Combo™. Press ‘Load’ to open the template.
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Creating your First Program...cont

You will notice that in the right hand ‘Properties’ menu
we have pre-configured the hardware connections to
match those of an Arduino Uno. If you use a different
Arduino programmer you will need to adjust these as per
the Arduino datasheet specifications.

The EB083 Development Board features a flexible
topology that allows the inputs and outputs to be used
in @ number of ways depending on user preference. It
features 16 LEDs, 16 switches, 1 Light Dependent Resistor
(LDR), 1 Potentiometer, a quad 7-segment display and an
LCD screen.

Project Options u

Choose a Target | Project description | General Options

Target Programmer Port:
m328p (ATMEGA328F) COM12 {Arduino Uno}

Clock speed (Hz):
16000000

Simulation speed

Normal v
[7] Use supplementary code
Supplementary Code...

[7] Auto clear watchdog

[[] Use #f in constant decisions

@]

Cancel

In this document we will step through creating 2
examples with the Arduino Uno and EB083 combo
board; an LED flasher and a counter which uses the LCD
display to present data.

Note: Despite having two full 8bit hardware port
connections between the EB083 Development board
and the EB093 Shield, the Arduino Uno can only provide
6 GPIO connections on PORTA (A0-A5). Therefore, LEDs
and switches LA6-LA7 and SA6-SA7 respectively, cannot
be used with the Arduino Uno.

In order to program the Arduino Uno board directly
from within Flowcode you must ensure the drivers are
installed. The Arduino drivers are provided with the
Flowcode download, but are not automatically installed.

Assuming you selected the default installation path, the
Arduino drivers are found in the following folder:
C:\Program Files (x86)\Flowcode 6\Drivers\Arduino

Once the hardware is installed we can make sure
Flowcode can detect the Arduino Uno hardware. We
check this by selecting ‘Build->Project Options->General
Options’ from the top menu. You will be presented with
the screen opposite.

We can see that Flowcode has automatically connected
tothe Arduino, here on COM12, and thatit has recognised
the device connected as an Arduino Uno. If you do not
see your device selected here in the ‘Programmer Port’
you must ensure the drivers are correctly installed for
your hardware.
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Example 1: LED Flash

In the first example, we will make a simple LED flash on
our EB083 Development Board. To make an LED flash
repeatedly we must first insert a Loop. The While(1)
loop used here ensures that the LED will flash forever,
as long as the microcontroller is running. Now that the
microcontroller is in an ‘infinite loop’ we can place code
within this loop to make the LED flash.

File Edit View Macro Debug Build Window Help

Diear(h 7 Favourites =i nputs T outputs ![nmms (7) wiretess (<) storage 4/ Mechatronics B MIACM
IMREA AT & O @ 010150 £ E
""" [« Main x|

I Globals

b Constants

) % Zlfj BEGIN
v Variables
count {i\DuE 1o a mitation in the Arduino Uno haidware, poileB & Fota? are H
heplicated from Porta5 in this template

Initiaise the LCD Display

a ComboBoard - Glart]) i

1 &
Insert a Component

SENEEEO DO ERE

File Edit View Macro Debug Build Window Help

| [Ty search 7 Favourites ol mputs o outputs B comms () wiretess () storage  #f) Mechatronics [ e
DRcR SO M aeld @B 000050 fFfE

..... I

Main x|

'I_E')j ) Globals
@ [+ Constants
& }ﬁ ?LSEE BEGIN

(g Variables
<>m “[B count HL(Te T = Trvatation s the Arduing Uno hardware, porG & PoiaT o
® heplicated from Portd in this template.
@ Initialise the LCD Display

H ConbaBoard =S
HL{Begh progran Fere.._]]

First, we must turn an LED ON. We do this by adding a
component macro to our flowchart within the While
loop. This is achieved by dragging the Component Macro
icon from the left tool bar as seen below.

After we have added our component macro we
can configure it by double clicking on it within the
flowchart. We want to first turn the LED ON, so we use
the “SetLEDState” macro. This allows us to decide which
LED we want to talk to, and whether we want it ON/OFF.

The image below shows we have configured to select
PORTA (entering 0 in the expression box selects PORTA
and 1 = PORTB). We have also selected LEDO (again, the
board is zero indexed, meaning the first LED is 0, the
second is 1 etc). And finally, we select the state. Entering
a’1’will turn the LED ON, and a ‘0’ will turn the LED OFF.
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Example 1: LED Flash

In order to make the LED flash, we must also turn it OFF.
We add another component macro as before, but this
time configure it to so that the state is set to ‘0’ to turn
the LED off.

Note: You must ensure that you are turning the same LED
on and off. In this example, Port = 0 and LED = 0.

Our final programming icons to add in this example are
delays. Our microcontroller operates at a very fast speed
(16 MHz). This means it does 16 million ‘things’ every
second! If it was to turn the LED on and off at this speed
we would not be able to see the change occurring.
Therefore we add delays into our system. We will add a
simple 1 second delay.

To add a delay we follow the same procedure as the
component macro, but instead drag a ‘delay’ icon onto
our flowchart as below. As before, we double click our
‘delay’ icon to configure it for the delay we require. We
can see the delay configuration screen below, where we
have set a 1 second delay.

Our final programming icon we must include is another
delay. Currently we turn our LED on for 1 second, then
we turn it off. However, we do not hold the LED off and so
it will turn on again very fast, so it would appear that the
LED is always on. We must add another delay icon below
where we turn the LED off, which can be seen in the final
flowchart on the following page.

File Edit View Macre Debug Build Window Help

[C) search 77 Favourites o inputs I Outputs B comns () wiretess (<) storage 4R Mechatronics B miar
NARCA ANM D asla @ B0 0 XFE

,/:}_7' [ |4 Main_x |
/:?j [ Globals
E.g Z--¢~ Constants
Lty folse BEGIN
i
Insert a Delay
T ™ HL{Bue to a rmitation n the Arduine Uno herdware. potes & PatA? ar
® repicated iom Portés in this template,
® Initislss the LCD Display
ConboBoard - Starl]_[)
i - Beanpegan o]
£ e
Whie
il
@ #|TunLED On
I:%:l TomboBoard] SellED Stateld,
0,
y
1 T ]
5
F|Tun LED off
| ¢ TomboBo ard T S oL ED e,
4 H 0,
U]
END

Properties: Macro

Display name:
Call Component Macro LI

[]:[] Macros H Components E:E Simulation ‘f}x Functions

I Components

=~ ComboBoardl

[0 Clear

-0 ClearLine

-0 Cormmand

-0 Cursor

-l GetPort

- GetSwitchState
-0 PrintAscii

- PrintFormattediumber
-0 PrintNumber

[ PrintString

-l RAMWrite

- RawSend

-1l ReadAnalogAsByte
[ ReadAnalogAsInt
- ScrollDisplay

-1 SegShowDigit
-1 Setl EDState

- SetPort

Parameters:
IType |Expressior1
BYTE a

BYTE ]
BYTE 1

Mame

E Port
B Lep

B stte

K K K

Fetum W alue:

| =l
@]

OK & Edit Macro

Despite adding our final programming icon we will now
look at how to disable an icon. By default the Arduino
template we opened has one programming icon present,
‘Comboboard1:Start(). This is required by default
whenever we use the LCD screen on the development
board and as such we included it in the template. Since
we are not using this in our LED flasher, we can disable
the icon which gives us a good introduction to disabling
icons. Disabling icons is exactly the same principle as
commenting out code in other languages you may have
written in.

In order to disable code, we right click the icon we wish to
disable and select ‘Disable Icon; as seen on the following
page. Once disabled, our icon will go grey and be hashed
out, alerting us that it will be ignored.
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Example 1: LED Flash

This is our final flowchart below, and we are now ready to
BEGIM . .
C:) simulate our LED flasher. To simulate we use the buttons
{‘Duq to & limitation in the Arduino Uno hardware, portAB & Port& 7 are H S.een in the Image OppOSIte' The Play bUtton begInS our
penicatedliomhotdslnlhisliemplate simulation (you can also press F5 on the keyboard).

Initialize the LCD Display
E_ B < TonboBoardT- Starf] 11 Once in play mode we can pause or stop our simulation.
5 E”t The two icons on the right allow us to manually step

opy

through our program. As previously mentioned

Delete microcontrollers operate at very high speeds...faster

[ : than we can see! We often need to manually step through
Toggle Breakpoint . . . . .

each icon during simulation in order to check that our

Paste

Bookmarks 4 . -

. program is Worklng Correctly.
Annotations » Boardl:SetLED Statef0,
Customize C code... 1D]

e . > el [J
-
{ BEGIM

‘l: Dhue to a limitation ik the Arduino Uno hardware, portdE & PortA7 are
replicated fram Portd5 in this template.

Imitialize the LCD Digplay
<. ComboBoard::Start(] [j

-
{{lBegin program here. .. E]
Loop
While
1
Turn LED On
ComboBoardl::SetLED Stat e,
0.
1)
Delay
)
Turn LED off
ComboBoard]::SetLED State(0,
0.
0)
Drelay )
)

EMD
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Example 1: LED Flash

If we run our simulator we will see that LED A0 flashes at 1
second intervals, in the image opposite A0 is highlighted
for us.

Now that our program has been simulated and verified
as operating correctly we will download our program
to hardware. In Flowcode it is easy to download our
program to the chosen hardware. When downloading
code to our device we again have a shortcut toolbar,
seen below.

There are 3 icons in the programming section of the
toolbar. The left icon compiles our flowchart into the ‘C
Language’. The middle icon compiles the Flowchart into
‘Hexadecimal’ These two options are useful if you are
using Flowcode to program your system, but an external
programmer to flash your hardware. We are using
Flowcode to flash our hardware, and as such use the right
hand icon. In order to compile our code and program our
Arduino we only need to click the right hand icon.

+| 1] &

Compiler Messages

Programmer 2
Launching the compiler...
C:\Program Files (x86)\Flowssde \compilers\avr\batchfiles\avra bac acregad?lp "C: = 1em ncia

Launching corpiler. ..

CHERN = s 2 2t

- \bim\avr-ges exe” o=

(C:\dev\ ARDUIN1\USERGU1>"C: \ BROGRA~2\ FLOHCO~ 1\ COMPI Lo AURVSEN " -5 vC:

Nv1\USERGUN

x

cexe dsca  bss  dec  hexfilen:
Ensure your Arduino hardware is connected to the computer via the LISB cable

‘and remove any load from the programming pins TX and RX

25 11722 2dcaCiider

¥ youre using the Matrix E-blocks Arduine shield then put the PROG/PORT
swichirto the PROG postion

'serGuideLEDFlash elf" "C:\dev\ARDUTN-1

G5\ e\ ARDUIN~1\USERGU~15"C:\ BROGRA~2\FLC
e N ™ M Press OKto cortinue

Press CANCELto abort

e

HEX file cresvion successfull

CHERN = s 2 2t - \bin;

" -0 coff-avr -R _seprom "C:\dev\ARDUIN-1\USERGU-1\A=

COFF file crestion successfull

Cancel
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Once we select to program the device a new window
will appear on the screen detailing the compilation
and programming progress. Due to limitations of the
Arduino hardware, we need to manually disconnect
the Development Board from the Arduino during
programming each time we program the microcontroller.

To save you manually disconnecting the EBO83 hardware
we have placed a switch on the EB093 Arduino E-block.
During compilation users will be alerted when to ensure
that the switch is positioned in the ‘Program’ position,
thus isolating the Arduino from the Development Board.
After the program has completed you will need to return
the switch to the‘Run’position.

Finally, you should verify that the program is working
as desired on hardware. If it is not, ensure that you
have followed every step in this tutorial, and that your
flowchart is correctly configured.
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Example 2: LCD Screen & Counter

In this example we will demonstrate how to interface
with the LCD screen on the EB083 Development Board.
The LCD display is connected to the lower port, and as
such is connected to DO - D7 of our Arduino Uno.

When interfacing with an LCD screen, we soon realise the
power of the component macros built in to Flowcode 6.
Interfacing with an LCD is not a simple task when writing
in C code, but component libraries and flowcharts make
this task much simpler.

This example program will also demonstrate the use of
variables to create a counter. To create a variable within
Flowcode we use the Project Explorer, as seen opposite:

Create a New Variable n
Name of new variable:
Court
Initial value:
o
Description:

|‘u’ariab|e for our counter |

Variable type:
() Bool (either true, 1 orfalse, 0)
(@) Byte (number in the range 0 to 255)
) Int {number in the rmnge -32768 to 32767)
{7 Ulnt fnumber in the range 0 to §5535)
() Long {number in the range -2147483648 to 2147483647)
") ULong {number in the range Oto 4294567295)
(") String (default size = 20)
() Aoating poirt
() Object handle

Cancel
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= Const@ants

Delete unused

When we add a new variable we must configure it. We
do this by giving it a name, an initialisation condition,
a description and selecting a data type. In the example
below we have called our variable ‘Count; initialised it to
‘0, provided a description, and we have selected that the
data type is a ‘Byte.

This means that the maximum value we can store in

our variable is 255. If we count beyond this number the
variable will roll back around to zero.
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Example 2: LCD Screen & Counter

Now we have our variable we can create our program,
which will increment a counter each time it loops
through the program, and display this counter value on
the LCD screen.

Seen as this is our second example, we will provide less
detail and let you work through this yourself a little more.

The function ‘ComboBoard::Start()’ which is provided as
default in the template flowchart is used to initialise the
LCD display on the Development Board. In example 1
we disabled this icon as we did not need it. Here, we will
leave it enabled. We need to initialise the display only
once per program.

With the display initialised we can write a variable to it.
Drag a component macro onto the flowchart and double
click to configure it. Select the macro ‘PrintNumber.
This will allow us to print a value to the LCD screen. We
can print either a static value, by entering a numerical
value into the ‘Expression’box, or we can pass a variable
to it. Here we will pass our variable ‘Count’ Therefore,
whenever that function is called the value of Count
will be shown on the LCD display. You must also add
another component macro and configure it to clear the
LCD screen each time the loop executes, to remove the
previous value and allow us to write the new value.

Once you have added the ‘PrintNumber’and ‘Calculation’
macros you should be able to add the other necessary
components to create the same flowchart as seen
opposite.

Download the code to your Arduino microcontroller
and confirm that it works as desired. If it does not, go
back and check that your code is correct. We have also
provided an example flowchart on our website that you
may download if required.
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Properties: Calculation n
Display name: ’—‘
Calculation LI Et? X{% @ []:D erZ ‘f@'
[Ty Globals

Calculations: By %;nétfms
Count = Count + Jl h tms:

¢ Variables

B count
< >
[@) Concel

Thefinalicon thatyou have notyet usedis the’Calculation’
command. This allows us to perform mathematical
operations on variables. Since we are creating a counter
here we want to add the value of ‘1'to the variable ‘Count’
each time the loop iterates. Drag a calculation box into
the flowchart and double click to configure. Once open,
insert the code as seen in the figure above.

BEGIN l

‘l: Due to a limitation in the Arduino Uno hardware, portdE & Portd 7 are
replicated from Portd5 in thiz template.

Initiglize the LCD Display

a a CarnboBoardl::Start]) f]

L {Fean pogan ]

Loop
il
1

Clear the LCD Dizplay
ComboBoardl::Clear) [j

Frirt the variable ‘count’ ta LCD

E ComboB o ard1::PrintHumber(C ount) U

Increment "Count’

| Court = Count + 1 D

1 gecond delay

L

END
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