getting started guide

E-blocks Easy Bluetooth




e ladrIX

EB980-80-1
E-blocks Easy

LCARM DES|IGH:BLILD

Flowcode
Bluetooth Pack

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

. Remove the 16F88 device from the EB0O06;

. Insert the 16F877A into the EBOO6;

. The Bluetooth E-block is connected to Port C.

. The LCD E-block is connected to PortB

. The LED E-block is connected to PortA;

. The Switch E-block is connected to PortD;

. The Bluetooth, LCD and Switch E-blocks
screw terminals all need to be connected to
the +V on the EBOOQG via single core wire.

Before you can begin you must install the driver for the EB006 using the ELSAM CD or by
visiting the Matrix TSL website: http://www.matrixtsl.com

PICmicro Configuration (simple) - Slot 2 @

Select chip: | {RUSE RERGES v Autodetect

Oscillator ‘Watchdog timer
&
bE " On
& XTAL
P & Off

The system can be tested by compiling and
sending one of the example programs to

Switch To Expert Config Screen About... . .
| | the hardware. This is done by opening one
oK | Cacl | oplons.. | 2| of the example files in Flowcode and then
clicking the “compile to chip” button.
| .
‘ swasw o )| 1he example Flowcode files contain the
e E | correct configuration so you will not have to
atchdog Timer: |Off Ll Program Memory i ) .
PonerUp Tier [0 =] || set=000  End=0ARFF modify the configuration to allow them to
Brown Out Detect: |On ~| DTACSG1 2 words th h d
Low Voltage onglam:lDisabled LI EETRF_MD%EMOW End = Oxif run on e ar Wa re'
Flash Program ‘Write: |W.r|te Protection Off _VJ GTTE'TXAL - 256 rl‘:yl_ e:
o E Any program you create from scratch will
CodePrtect [0 El (| e have to be configured as shown on the left.
P The configuration is specified by clicking
ot the Chip -> Configure menu icon Flowcode
T and then if you need more options click the
Confg) __0cFTA switch to expert config screen button.
0K Cancel Options... | About... j
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The Flowcode Bluetooth component can be added to your program by finding the component in
the wireless section of the Flowcode component toolbar.

)B Bluetooth component icon.

Once the component has been clicked you will find that the component has been added to your
panel.

Edit Component Properties

Component Properties

The Bluetooth component properties window
is shown on the right. Here there are several

Hardware On/0ff: [

configurable options that define how the com- il 5 -
ponent behaves. The script tabs allow for A -]
multiple AT commands to be hard coded into _

the program and called via a single Flowchart Reosesl g

component macro icon.

oK | Cancel Help

Macro Functions

Create Command / These functions allow data to be built up in a string before being sent out

Send Command over the Bluetooth connection.
String Receive / These functions allow data to be received through the Bluetooth and then
String Read read back a byte at a time.

Once the Bluetooth device has been setup to be discoverable and a pairing key has been
assigned, this information is stored into the firmware of the Bluetooth module using the AT&w
command. For example 1 we show you how to set up these details so that your Bluetooth board
is available for use as a serial device. Once this has been done the Bluetooth module will
recover these settings every time it is powered on or until it is reprogrammed.

In examples 2 and 3 we will then be using the RS232 component to communicate over the

Bluetooth serial connection. The RS232 component and the Bluetooth component both use the
hardware UART so only one of the components can be connected to a single program.

Further help on the Bluetooth component can be found by selecting the component on the Flow-
code Panel and then clicking the help button in the properties toolbar.

Copyright 2010 Matrix Technology Solutions Ltd



ildrdiX page s

LCARM DES|IGH:BLILD

Example 1

EB980-80-1
E-blocks Easy

Bluetooth Pack

Example 1 is a simple program that sets up the Bluetooth module by using a script to setup the
module as a generic serial communications bus. Once the device has been setup the LCD will
display the message OK. When a pair request is received from another Bluetooth device the
MAC address of this device is shown on the LCD.

To begin, compile and program the 16F877A with the example 1 program and then follow the
instructions to configure your computer. If everything is ok then the Bluetooth should initialize
and the LCD should be left saying OK.

Bluetooth Devices

| Devices | Options | COM Ports | Hardware Insert the Bluetooth USB dongle in to your
Discavery computer and then...
To allow Bluetooth devices to find this computer, select the
followi

k box.

(XP / Vista Users) - go to your Control Panel -
> Bluetooth. Once here go to the options tab

C2h

3 To protect your privacy, tum on discovery only when you

want a Bluetooth device to find this computer. and Configure as shown on the left.
Connections . . .
IUse these settings to control whether a Bluetooth (Wln 7 UserS) - Click the start menu and in the

device can connect to this computer.

Allow Bluetooth devices to connect to this computer SearCh | fleld at the pOttom type In BluetOOth
Alert me when a new Bluetooth device wants to connect and select add device.

[[] Show the Bluetooth icon in the notification area

Bluetooth Devices

Devices | Options | COM Ports | Hardware
Learn more about Bluetooth settings. Restore Defaults

[ 0K ][ Cancel ]

(XP / Vista Users) - Then go to the devices tab and
click the add button.

Add Bluetooth Device Wizard

Welcome to the Add Bluetooth
Device Wizard

Before proceeding, refer to the "Bluetooth"' section of the
device documentation. Then set up your device so that your
computer can find it:

-Tumiton

- Make it discoverable [visible]

- Give it a name (optional)

- Press the button on the bottom of the device
[keyboards and mice only)

[ OK ][ Cancel l

[V]iMy device is set up and ready to be found.

Tick the box stating that the device is
()  Add only Bluetooth devices that you trust. ready and then CIiCk next.

I Next > ] [ Cancel J
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Add Bluetooth Device Wizard 3]

Select the Bluetooth device that you want to add.

E zurio blu2i FE0903
New device

j/ If you don't see the device that you want to add, make sure that it is
turned on. Follow the setup instructions that came with the device,
and then click Search Again.

Search Again

0

[ < Back ][ Next > ][ Cancel

Choose let me choose my own passkey
and set this to be 1234 as specified in
script 1 of example 1.

Add Bluetooth Device Wizard

Windows is exchanging passkeys.

When instructed below, enter the passkey using your Bluetooth device.

For more information about entering a passkey, see the documentation that came with your
device.

¥ Connecting...
¥ Please enter the passkey on your Blugtooth device now.
Passkey: 1234

» Installing Bluetooth device...

Once the device has been paired you
should have two COM ports set up. The
Outgoing COM port is the port number to
use when using serial PC communication
software such as Hyperterm or Realterm
etc.

When you open the COM port using your
terminal software the LED onboard the
Bluetooth module should light.

0

After a few seconds the Bluetooth device
should appear in the device list as a
Ezurio device. Select the device and then
click Next.

Add Bluetooth Device Wizard

9@)
To answer this question, refer to the "Bluetooth' section of the documentation that came with
your device. If the documentation specifies a passkey, use that one.

Do you need a passkey to add your device?

(O Choose a passkey for me
O Use the passkey found in the documentation:
(®) Let me choose my own passkey: 1234

(O Don't use a passkey

‘\D You should always use a passkey, unless your device does not support one. We
recommend using a passkey that is 8 to 16 digits long. The longer the passkey, the

h«»;a more secure it will be.

[ < Back ][ Next > J [ Cancel ]

Click Next and then the computer should
automatically connect and pair with the
device. At this point the LCD attached to
the system should be saying OK.

Add Bluetooth Device Wizard

Completing the Add Bluetooth
Device Wizard
The Bluetooth device was successfully connected to your

computer. Your computer and the device can communicate
whenever they are near each other.

These are the COM (serial) ports assigned to your device.
COM25
COM26

Outgoing COM port:
Incoming COM port:

Leam more about §]

To close this wizard, click Finish.

Copyright 2010 Matrix Technology Solutions Ltd
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Now we have configured the Bluetooth module firmware and saved the changes to non volatile
memory we now have the mechanism for a stable wireless serial connection for use in our
application. To communicate with the connection you simply have to use the Bluetooth or the
RS232 component macros. Please remember that you can only use either the Bluetooth or the
RS232 component. You cannot use both components together as they both take control of the
hardware UART onboard the microcontroller.

Run @@

i Ture e Rame oF & progra. Folder’ dociment.ror To communicate with the Bluetooth device

Internet resource, and Windows will open it For you, you can use any serial communications
_ program. For this demo we will be using
Open: | | Hyperterminal. If your PC does not come

free with Hyperterminal installed then
RealTerm is a free alternative you can use.

[ OK ][ Cancel ][ Browse. .. ]

Connection Description @@

To launch Hyperterminal click on start -> .
Run and then type in hypertrm and click % New Connection
Ok.

) Enter a name and choose an icon for the connection:
Once you have done that you will be asked

for a name for the connection. This can be Name:
. . , . testl
anything so simply type in a word and click

Ok. lcon:

Connect To @@
% testl

Enter details for the phone number that you want to dial:

| ok || cancel |

You will then be presented with the COM port you

Country/region: | United Kingdorn (44) v will be using to host the serial connection. Use
A the Outgoing port as shown on the last page. For
Agacode:”  |01422 | my setup this is COM25.

Phone number; | . .
When you click Ok the connection to the Blue-

Connect using: | Bluetooth Fax Modem #2 v tooth device should be established and the LED
Bluetooth Fax Modem #2 on the Bluetooth module connected to the EB024
LOMT E-block should light.
W
TCP/IP [Winsock] —

Copyright 2010 Matrix Technology Solutions Ltd



@E LOCKS

LCARM DES|IGH:BLILD

Example 2

ild ralX

Page 8
EB980-80-1

E-blocks Easy

Bluetooth Pack

BEGIN
Call Component Macro

g LCDDispl... % CDDisplay(0
Start Start
Loo

ne hile
1 1

Call Component Macro

RS232(0) RS232(0)

NN

incoming=... KanomincFFi eceiveRS5232Char(1 ]]

Decision

<If incoming < 255 7

If

incoming

< 255
?

Call Component Macro

Wo g LCDDispl... ; LCDDisplay(0)
PrintaSCI.. 4 4 PrintASCllfincoming)

|Cal| Component Macro

The example 2 program simply demonstrates an
echo function. Any data that is received is
passed to the LCD to be printed out as an ASCII
character before being retransmitted back to the
computer.

The ReceiveRS232Char will check for incoming
data once before returning. The timeout
parameter controls how many iterations to wait
before returning with no data. If no data has
been received then the return value will be equal
to 255. However if valid data has been received
then the return value will be less then 255.

NNNN

RS232(0) ;
SendRS2..

RS5232(0)

SendRS232Char(incomingl

If you are using a timeout greater than 1 then the
] function will return immediately if valid data is

Loop

END

As we are now echoing
back the data we should
get any typed data ap-
pearing on screen as it is
echoed back to the PC.
We should also be able to
see the data appearing on
the LCD.

detected rather then waiting for the timeout to
end. A timeout of 255 is an instruction to tell the
RS232 component to wait forever for valid data.
This allows you to use the component macro call
as a blocking function in your program if you
wish to use it this way.

“¢ test1 - HyperTerminal

b=

File Edit view Call Transfer Help

<

Bluetooth Functionality Test - Working :)_

Connected 0:00:18

Auto detect: 2400 8-N-1 UM

Copyright 2010 Matrix Technology Solutions Ltd
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Now we have a working system its time to make it do something useful. A simple serial applica-
tion is to turn an output pin on and off. If we can do this then we can then move onto bigger and
better things like reading a digital or analogue input.

: ={5witch incoming
WltCh = lal = lbl
incoming

Call Component Macro Call Component Macro
1 LED(O) ED[0O] 5/5 LED[O] ED(O]
Call Component Macro 4 LEDOn LEDOn 4 LEDOIf LEDOff

ALCDDispl... {4 LCDDisplay(0)
PAPHntASCIL.... P4 M PrintAS Cll (incoming

ll:all Component Macro
RS232(0) ¥ R5232(0)
SendRS2... P4 M SendR5232Char(incoming

NANN

Properties: Switch

Display name: ISwitch

Here we can see the decision to Switch: [incoming | _Vaiiables.. |
detect a valid incoming byte. o E

If the decision returns a yes then we Case: |'b' v

are using a switch case to detect for e

the button press ‘a’ or ‘b’. The *’ =

symbols allow the ASCII value to be | I

used. For example a 0 key-press

would actually return the number 48 [

Cancel

or ‘0. Ll

Look at an “ASCII table” via Google
if you are unsure.

Pressing the lowercase letter key for a or b will have the effect of switching the LED on and off
respectively. Any unrecognised incoming characters will fire the default branch of the case
statement which will act to echo the incoming data and print it out to the LCD. You will notice
that pressing the key for lowercase a or b will not be shown on the LCD and will also not be
echoed back to the computer.

Copyright 2010 Matrix Technology Solutions Ltd
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=|C|

Call Component Macro
ADC(O)

ADC(0)
ADC=Rea..}] \ADC=ReadisByte

lS tring Manipulation
ADC_String =../{ADC_String = ToSting$(4DC))

NAN

ICaII Component Macro

RS232(0] RS232(0]
SendRS2... SendRS232Sting("ADC: ")

ICaII Component Macro

Switch option ‘c’ adds the functionality to sample an
analogue input and return the data back to the
computer.

An ADC component was added to the program and
modified so that it was connected to analog pin AN5
which is pin0O of PortE on a 16F877A device. This
allows our LED which is connected to Pin0O of PortA
to remain working correctly.

The ADC is sampled and then the number is
converted to a string. The difference between the
byte value and the string is that the byte value is a
number between 0 and 255 which is held in a single
8-bit variable. The string data is an array of 8-bit

RS232(0) RS2320] : .
SendRS2.. sendﬂs2325mng[ADr:_smngﬂ variables which each hold an ASCII character.

= ICaII Component Macro _ ) _ ) _ ) _
RS232(0) R52320] ] The ToString function in the string manipulation icon
e f) N SendiS23 S ingl. ] is responsible for converting the numeric value into

a decimal string which can be displayed in text
form.

The string to int function available from the string
manipulation icon can be used to reverse the
process and allow for ASCIl numbers coming in
through the RS232 to be converted back into a
single variable. Note that a Flowcode Int variable
type will be required to store a number that is
greater than 255 or negative.

The ASCII for a carriage return can be sent by transmitting the number 10 and a line feed by
transmitting the number 13.

For further help with configuring the Bluetooth module please refer to the Flowcode example
files and also the Ezurio Bluetooth module manual. This contains references for all the specific
AT commands and how they are used as well as how the modules find, communicate and pair
with each other.

Copyright 2010 Matrix Technology Solutions Ltd
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If you are having 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 wire to the +V screw terminal on the correspond-

ing 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

b7 [ (2.8 Mateix Mulisesedin user forums
User Forums b e e

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

o
et

FlowKit " ..

Flow!

ECIO devices are powerful USB programmable microcontrollers with either 28 or 40 pin
standard DIL (0.6”) footprints. They are perfect for student use at home, project work
and building fully integrated embedded systems.

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 EBO06
Multiprogrammer boards.

Flowcode + E-block Technology bundles

@ 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 bundiles 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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