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Flowcode E-Blocks PLC Bundle

Installing Flowcode

Instruction for installing Flowcode can be found inside the installation booklet located inside the
Flowcode DVD case.

Before starting with the course it is recommended to update your version of Flowcode to the lat-
est released version. This allows for the latest bug fixes and components to run on your ma-
chine. The latest version of Flowcode can be found by visiting the Matrix TSL website and click-
ing on the Flowcode page.

http://www.matrixtsl.com/Flowcode3a-X.php

Getting Started with Flowcode

There is a free online course available for helping with getting started with learning Flowcode.
This course covers basic principals through to designing your own programs and programming
the devices. It is recommended that you take time to go through this course before proceeding
with the bundle exercises to give you a better grasp of what the Flowcode program is doing.

The online course is available from the learning centre on our website or by visiting the following
address:

http://www.matrixtsl.com/Ic_microcontroller.php

Flowcode Examples

A number of pre-made example files are available for download from the main Flowcode page
on the Matrix TSL website. These files are also located on the Flowcode CD. Before the exam-
ple files can be used you must first copy them into a folder on your hard drive.

The example programs referenced in this bundle can be found at the following web address:
http://www.matrixtsl.com/Ic_bundle_manuals.php

Or by clicking the bundle manuals link from the Learning Centre area of our website.

Flowcode Help

There is a help file available that covers all the main features of Flowcode. This help file can be
accessed by clicking the question mark icon in the main Flowcode toolbar or alternatively click-
ing the help menu and selecting contents.

There are also help files available for each and every component in Flowcode which explain the
functionality of the component and the component macros. The component help files can be
found by selecting the component on the panel and the clicking the Help button in the properties
toolbar.

General Support

Support for frequently encountered problems can be found online on our FAQ’s site.
Our online forums can also be used as a general discussion area or for help or advice.

Copyright 2010 Matrix Technology Solutions Ltd



. ldiRIX

_ EB867-80-1

Wiring & Testing E-Blocks PLC Bundle

To setup your E-Blocks for use with the example
programs you must perform the following actions:

. Insert the ECIO into the EB061;

. Connect up the E-Blocks as shown on the
right.

. The Opto Isolator, Relay, LCD and Switch E
-Blocks all need to be connected to the VCC
terminal on the EB061 via single core wire.

. The jumper on the Relay E-Block should be
set to Low.

. The jumper on the Opto Isolator E-Block
should be set to High.

Before you can begin you must install the driver for the ECIO using the ELSAM CD or by
visiting the Matrix TSL website: http://www.matrixtsl.com

The system can be tested by compiling and sending one of the example programs to the hard-
ware. This is done by opening one of the example files in Flowcode and then clicking the com-
pile to chip button.

The example Flowcode files contain a correct configuration so you will not have to modify the
configuration to allow them to run on the hardware.

Any program you create from scratch will have to be configured to use the ECIO device as the
target rather then using the raw PIC 18F4455 device. This ensures that the ECIO programming
tool is used and that the ECIO configuration is automatically added to your Flowcode program.

Example 1 is a good test file as it is very basic and simply checks each of the E-Blocks function-
ality.
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Flowcode
Components

The Flowcode components can be added to your program by finding the component you desire
in the Common section of the Flowcode component toolbar and clicking it to add it to the
Flowcode panel.

ﬁ LCD Component Icon

":' LED Component Icon LED Array Component Icon

¥ ok
\g Switch Component Icon HHHH Switch Bank Component Icon

OFF

Input

ORT & > Y[PDHTA»] o _ _
switchvalug  switchvalue) — Digital inputs or outputs can be read or controlled by using the functions

Dutput associated with the switch and led components or by using the input and
ledval ledval i i
~ledvalis y[oepsg #eB] output flowchart icons directly.
T

For each component there are Properties: Component Macro

a set of predefined component
macros available. To see the Display name: |Dutput "Hello World" to the LCD|
available functions you can

. Component: Macro:
simply add a component LCDDisplay(0 = Command F
i LED(0D) Cursor
macro flowchart icon to your CEDi TuBoL
program and have a look at SWITCHbank(0) :
the list SWITCH(O) b4 ScrolDisplay Y
Parameters:
Sting(STRING)

Parameters are variables or
constants that are passed to ["Hello Warld" Variables...
the function whereas return
values are normally used for

data collection or error | =] _Yerables. |
checking. Ll |—|°K G ’
Properties v o X
|LCDDisplay(0) ~|
@z ,Al
O A
Property Value
=] Appearance
Help files are available for all of the components in Flowcode
# Position 40, 56

by selecting the component on the panel and then clicking the
Help button in the properties side bar. For Vista and Windows

=l Misc

5 Eft”;fjp”::i‘es 7 machines you will have to download the Microsoft Help32
Connections runtime to allow you to open and view the help files.
Custom Code
Help %
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Example 1 E-Blocks PLC Bundle

The input and output icons use masking when reading and writing the data. This allows the
port’s data direction to remain untouched. For example if you read the entire port using an input
icon then you would convert the entire port to an input which would have the effect of switching
off the relay outputs.

Properties: Input @ Properties: Output @

Display name: |[ETN Display name: ]Dutput
Wariable: |in j Wariables... Variable or value: ]ouk _:J Variables...
Port: [PORT D ~l Port: [PORT D -
Input from: Output to:
" Single Bit: " Single Bit:
¢ Entire Port: {* Entire Port:

¥V Use Masking: IV Use Masking:

ﬂw
'{1!\)
-
QD

7 6 5 4
o e

il 0K | Cancel i] OK l Cancel l

Next we break down the value into the

|Clear the LCD . i i
ZLCODispl.. /W 4-bits and print out. to the LCD the logi-
Clear Clear cal state of each bit.
ILabeH
/{LCDDispl... iy LCDDisplay(0) We start with a clear display, then print

PrintStrinag... PrintStringl*'1: " a label to state the bit number

After that we use a logical AND

es command to mask off the bit from the 8
Call Component Macro -bit variable. If the single bit is set then
LCDDisDI...% LCDDisplay(0] ] isi i 2
Call Component Macro PrintString... PrintString('0n") th_e decision ,VV_III retl,Jm yes, other
LCDDispl... LCDDiSDIEP[U]J wise the decision will return no.

PrintString..A/ PrintString("'Off"

NN

NNNN

0x01 is the hexadecimal representation
of the binary value 0b00000001.

For the next bit we have to position the —|Call Componert Macro
cursor on the LCD to specify where we ALLDDispl.. PRTLCODisplap(0
. . Cursor(8, 0] Cursor[8, 0]
are going to be printing the next |
haracters L Call Component Macro
c : /2 LCDDispl... LCDDisplay(0]
PrintString... f4 ¥PrintStringl*'2: "

if bit 1 is set

<JIf out & 0x02 ?

es

Once we are in the correct position on
the display we again print out a label for
the bit number and then perform the
decision again.

Call Component Macro

LCDDispl... g LCDDisplay(0]
PrintString... PrintStringl"'On"'

o

This time we are using 0x02 for the bit . LCDDPE’I" ComDOCEBlDMaT'OID]
: : el 1spl... 1splay|
mask. The binary representation of this is PiniStiing.. Primsmngi..oﬁ..ﬂ

0b00000010.
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Example 1 E-Blocks PLC Bundle

Example 1 demonstrates how to read a value from the opto isolated inputs, manipulate the input
value and then output the value back to the relays. The LCD also monitors the status of the in-
puts allowing their state to be shown on the screen.

The examples all come with a pre made panel to represent all of the components used by the
PLC bundle.

T S e
099929999 il WEENNN <..Q.Q.QQ.Q.Q._._Q_Q.Q.Q.
e P P, BT IR I R L N o N e S O e R R T RV g (S s - PR R - ERE ARy o..o..o..o...

LEDs and Switches have been used to represent the opto isolated inputs and the relay outputs.
This is because the inputs and outputs are basically digital signals that are equivalent to reading
a switch or outputting a value to a LED.

|Startup LCD Component macro to start up the LCD and get it ready for

LCDDispl... CDDisplay(0 N
Start Start communications.

NN

Read Input from the Opta |s...
o ORTD - ORTD >
Here we read the 8-bit binary value from Port D and in in

store into a variable named in. As the opto-isolators are Shift the incoming byte dow...
connected to the upper 4-bits of Port D we have to shift aut = in>> 4 KEE=5> 4)
the bits down to the lowed 4-bits before we can send
Output to the Relays
the value back out to the relays. o m
> PORT > PORT D

When testing the example on the hardware you will be forwarding the value from the 4 opto
isolator inputs to the Relay outputs. The Opto isolators allow for inputs free from noise and any
nasty signals that may damage your microcontroller if connected directly. The Relay outputs
allow for a high voltage, high current or both depending on your output requirements. These can
be used for switching mains or other signals which you would not want to connect directly to

your microcontroller.

The Opto isolators can be made to input a logic 1 by connecting a power wire from ground to
—ve and +V to +ve on one of the Opto input channels.
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Example 2 E-Blocks PLC Bundle

Exercise 2 performs the same functionality as exercise 1 but this time uses component macro
calls rather then the direct I/O port calls.

| Clear the LCD
LCDDispl... PR 1LCDDisplay(0 We now read a single bit at a time
Clear }4 Clear . . .
= rather then reading the entire 8-bit
=]~ . .
A LCDDispl... LCDDisplay(0) port. gt once. Reading the switch at
PrintString... 74 N PrintStinal™1: ") position 0 will return the value of the
|Call Component Macro opto isolator connected to pin D4.
7] SWITCH... (SWITCHBank(D
KEtieon ] \r=ReadStatell) I the bit is set then the decision will

if bit O'is set return yes and we can output a 1 to
the relay at position 0 which relates
es to pin DO.
Call Component Macro

LCDDispl... gqm
Call Component Macro APrintString...f4 N PrintStingl*'On'

LCDDispl... LCDDisplay[U]]] [call Com
CDDis -LLUDispiapli) ponent Macro
PrintStiing... P4 N PrintString("'Off LEDanay(1)

EDarray(1
lCaII Component Macro [ LEDOR(O) ] LEDOR[0] ]
LEDarray(1) EDarray(1
LEDOffD) ;I LEDOIf0) ]

o

NN

NANN

NN

I‘Call Component Macro
LCDDispl... CDDisplay(0
Cursor(8, 01§4 N_Cursor(8, 0]

ICaII Component Macro

LCDDispl... LCDDisplay(0]
PrintStiing... f Y PrintStrinal*'2: ")

ICaII Component Macro

SWITCH... WITCHbank(0
in=Reads... /4 \in=ReadState(1]

NN

NN

NNNNNN

Again we use the component macro
method to read the value from the opto
isolator input and pass the value onto
the relay using another component
macro function.

Call Component Macro

LCDDispI...g LCDDisplay(0]
Call Component Macro PrintString... PrintStringl"'0On"'
A LCDDispl... LCDDisplay(0]
PiintSting... PrintString["fo"]] LEDa!g‘:'[ﬁ;mp°ggn;,gj§'°
lCaII Component Macro LEDONM ; :[ LEDOn ]
VALEDarray(1) K[FEDarrayﬂ i]
1 LEDOFf(1) 4 Y _LEDOF(1)
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Example 3 E-Blocks PLC Bundle

Exercise 3 allows access to the relays and opto isolators via the USB connection to the ECIO

device. A visual basic application is used to control the relays and read back the values of the

opto isolators. The visual basic application source code can be modified using the free version
of Microsoft VB 2008 Express.

.....DPF°:::::::::5?’“!‘5.*‘??:::::1_ ol ST T OIEE A AL . LA
299999999 3 bl ' ...Q.Q.Q.Q.Q.Q....Q.Q.Q.Q,,Zm,? .
9.9 lggo gl L L el S T 9 g g LT

The USB slave component allows you to expose portions of your program to a computer. The
component properties must be set up as shown to reference the service macro that will be ran
when ever there is communications on the USB.

Edit Component Properties @ Edit Component Properties @

| SlaveProperty | Properties  SlaveProperty I
| 0. i
D % |112BF Germate DinverEle Maximum current 50 mé,
PID 0O
FO30 0
Country Code
Name ]Flowcode USE Slave
Manutacturer ]Malrix Multimedia Ltd. Slave Service Macro Name ISEWiCE
Version [ o
Slave Service Macro Parameters |char, char L]
Enumeration '/ ait I
0K | Cancel I Apply Help 0K | Cancel I Apply I Help |
Edit Macro Details

Name of new macro:

]service

The service macro is given two byte parame-
ters to match up with the settings specified in
the USB component properties. A driver file for
the USB device can be generated by clicking
the Generate driver file button located in the
USB component properties. Fuclers

Description of new macro:

the parameters of the service macro. These

will be used to tell the microcontroller which oAy
command to process and if necessary which
data value to use.

—

MName Type
No variables defined E dit Variables...

Narne Type
. command BYTE EditP e
The names command and data are given to data BYTE SEEIEA

Retum type:
|N0 return variable LI r
2 0K | Cancel
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Example 3 E-Blocks PLC Bundle

|Startup LCD

LCDDispl... CDDisplay(0
Start Start

ICaII Component Macro

NN

The main macro simply initialises the LCD, starts up the

% : i USB component and then starts the USB slave service run-

% LCDDlgpI... .LCDplspIay[U] ; . . . .
PrintString... /4 \PrintStrinal"USE ") ning. The USB slave service is what is known as a blocking

[stat USE function. This means that the code will cease running when

7| USBSlav.. K{ USBSIave[U]] this function is called. When a USB transaction is received
Iniialise .. b \Initiaise Slave the slave service macro will be ran. If you need to come

= LCDDI'Calu CDmDOHBLné[';";C'C; . back to your main macro at any time then you can call the

] 1spl... isplay : . . .

i PintSting, A\PintSi nql"StaIted"]] stop slave service macro from inside the service routine.

, This is useful if you want to be able to connect a device up
IStart Slave Service

FTUSES lav... TSESTavell] to USB mid operation to change some parameters etc.
Fuun Slav../]\Run Slave Service)

<(Switch service.command)

Service.c =1 £ =3 =4
ommand
Default
. ‘[Read Optos . {Dutput Relays . 1: Read Switches . {Dutput LEDs
Input Qutput Ihput Output
ORTD -» ORTD -» service.d... /7T service.data ORTC->» ORTC-» service.d... service.data
i in -» PORT -> PORT D i in -> PORT -> PORT &
| shit |5end the byte to the PC
D & -1 USBSlav... USBSlave(0]
out =in>> 4 Send Byt /] Send Euvtelout]
lSend the byte to the PC
USBSlav... g JSBSlave(0)
Send But... Send Bytelout

The above picture shown the contents of the slave service macro. As we can see there is a
switch case that will decide what to do based on the first parameter. This is the first byte from
the VB send and receive function. There is also a non mandatory second parameter that is
used to control the output data that is sent to the relays and LEDs.

The commands are all numeric and are triggered by clicking the appropriate buttons from the
visual basic code. More parameters can be added as required and integer values can also be
used. Please remember to update the USB component properties if you update the service
macro parameters otherwise you will receive a compilation error when you try to download the
program to your ECIO.

Copyright 2010 Matrix Technology Solutions Ltd
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E-Blocks PLC Bundie

'Set the identifier M
J
sID(D) = Asc("w") Form1
sID(1) = Asc("i")
s Command1
SID(3] = ASCI:"_")
SIDI:"}] = ASCI:"].")
sID({5) = Asc("z™) Command2 Send Value (15
sID(6) = Asc("b") )
sID(7) = Asc("f™) Command3 Receive Yalue lU
SID(S] = ASCI:"&"]
3]:]:)(9] = ASC("p")
sID(10) = Asc{"i") Commandd
sID(11) = Asc("d")
sID(12) = Asc("_")
sID(13) = Asc("f™)
sID(14) = Asc("0") The Visual basic code was created using the free version of
e el Microsoft VB 2008 Express. The on load function controls
ZIDE”: - DSC( ] the start-up operation of the device. By default this assigns

Dim lRetVal As Integer
lRetVal = ECIO Open(0, sID(0))

'Declare the transaction

Dir
Dir
Dir
Dir

Outgoing (0 To 2)
Incoming (0 To 2)
SentCnt As Long

'Cormand 2 - TWrite
Outgoing(0) 2
Outgoing(1l)

'Perform send and receive

ECIO Transmit (Outgoing (0],

the values for the default USB PID and VID descriptors and
then attempts to connect to the device.

variables
As Byte
As Byte

ReceivedCnt As Long

Send. Text

transaction
2,

SentCnt, Incoming(0), 1, ReceivedCnt, 10)

If the start-up connection was successful then we can use the buttons to send various
commands to the ECIO device. Above is the example of sending out the command
complete with data whereas below is the example of sending out a command and

receiving back data.

'Declare the transaction variables

Dim Outgoing(0 To 2) As Byte
Dim Incoming(0 To 2) As Byte
Dirm SentCnt As Long

Dim ReceivedCnt As Long

'Command 1 read Optos

Outgoing(0) = 1

'Perform send and receive transaction

ECIO Transmit (Outgoing(0), 2, SentCnt, Incoming(0), 1,

Receive.Text Incoming(0)

Copyright 2010 Matrix Technology Solutions Ltd
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Troubleshooting E-Blocks PLC Bundle

If you are having any problems getting up and running with any of the examples or any of
the Flowcode components then the first port of call is to ensure you have your boards
plugged together and wired correctly. As a rule of thumb any board with a screw terminal
and a +V marking should be connected via a single core wire to the +V screw terminal on

the corresponding Multiprogrammer.

If you do run into any problems then there is help and advice available from our online
user forums located here:

http://www.matrixtsl.com/mmforums/

The Articles section contains quite a few examples, as well as hints and tips to aid in your
applications

There is also an online video demonstrating Flowcode, available from the videos
section of our website: http://www.matrixtsl.com/Ic_videos.php

Copyright 2010 Matrix Technology Solutions Ltd



. ldrIX

LEARM: DES|IGH: BLIILD

EB867-80-1
Other Products E-Blocks PLC Bundle

Matrix TSL is a leading global technology company. Over the years we have
developed a portfolio of award-winning products which have applications in
Education, Industry and in the home.

Learning is at the heart of much of what our company does, and the philosophy
of all Matrix learning products is based on ‘learning by doing’. Each year Matrix
spends around 25% of turnover on research and development to ensure that
our learning and development resources are world class.

MIAC PLC

MIAC (Matrix Industrial Automotive Controller) is an industrial grade control
unit which can be used to control a wide range of different electronic systems
including sensing, monitoring and automotive. It has a number of applications
in industry and learning.

Formula Flowcode

Formula Flowcode is a robot vehicle which is used to teach robotics, and to
provide a platform for competing in robotics events.

ECIO

‘ ECIO devices are powerful USB programmable microcontrollers with either 28 or 40 pin
J standard DIL (0.6”) footprints. They are perfect for student use at home, project work

‘ and building fully integrated embedded systems.

N & J &
FlowKit ‘ﬂ TATX .
The FlowKit allows for in circuit debugging directly from within Flowcode. This
is the same ICD debugging feature that is included with our version 7 EB006

Multiprogrammer boards.

Flowcode + E-Block Technology bundles

é Matrix TSL technology bundles are based on a combination of two of our most
popular products, E-Blocks and Flowcode.
FLOWCODE

NO CODING, NO LIMITS..

Other bundles in the range

. Easy Mobile Communications Pack . Easy GPS

. Easy Zigbee Pack . Easy USB

. Easy RFID . Build your own PC Interface
. Easy Internet . Build your own PLC

. Easy CAN Bus . Build your own Data-logger
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