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Overview

Blockly for PICAXIE a free powerful visual programming tool for generating PICAXE microcontroller
programs. By stacking coloured blocks on top of each other a control program can be rapidly
IASYSNY G§SR® ¢ KA Pprogiainivihgtmethod &llawe stplghts B Xabidly develop control
sequences for real life microcontroller projects.

Blockly can be run in a web browser on almost any device that has an internet connection. For
offline use Blockly is embedded within PICAXEEalind is also available as a standalone Chrome

app.
Blockly can be used in 3 different ways:
1) Within PE6 (PICAXE Editor 6) which is the main PICAXE programming environment (Windows)

2) As a standalone agVindows/Mac/Linux/Chromebook)
3) On thewww.picaxecloud.corwvebsite (any browser)

All 3 methods share exactly the same Blos&lyrcecode and so work in a similar way on all
platforms.However PE6 does contain a more powerful simulation engine.

The wick range of PICAXdpecificblocks allows the user to control output devices, such as motors
andLEDshat are connected to th@®ICAXicrocontroller. We can switch devices on or off in
sequences using: timing, counting, repetition, and decisions bass@yoals from digital and
analogue sensors that are connected to PKCAXEicrocontroller.

This section of thenanualexplains how thenost commorblocks areused, giving examples of the
commonblocks and techniques in the context of possible schoo|quts.

Quick Start

If you are unfamiliar with the program approach to building control systems, it is a good idea to
begin by familiarising yourself with the most commonly used blocks, whiclOareuts Wait,
Motor and Inputs

PICAXE . . . .
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1. How to build, ed and test run aprogram

2. Outputs

This section shows: how to switch output devices and motors connected to outpuBIGiraXE
microcontroller, usin@utputs Motor, SoundandPlayblocks; how the Serait blockcan be used to
output serial informationrfom the PICAXEicrocontroller.

3. Inputs

This section shows: how to check the state of digital sensors connecteldl@feXEicrocontroller
using theinput block how to use thdnterruptblockfor instant response to digital sensors; how to
use thevariable decisioblockto make use of readings from analogue sensors connected to a
PICAXEicrocontroller, in a control system.

4. Delays

This section shows: how to created delays ugiagseandsleep

5. Procedures
This section shows the important teclyaie of building a control system as a number of linked sub
systems.

6. Maths & Variables

This section shows: how to create counting systems usimgaseand Degeaseblocks; how timing
can be built into a control system; hdgxpressiomand Randomblocks are used to give a value to a
variable; howReadand Write blocks are used to store and access values of variables using the
PICAXK A ONRP O2y i NRff SNR& 99t wha YSY2NEO®

7. Advanced Blocks

This section show$ow to usesome of the more advanced PICAXEc@nd blodks.

PICAXE . . . .
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Section 1. How to build, edit and simulate in Blockly
PE6 - Click the¥ b BlvckyQibbonbutton.

App - Click Project > New

Web - Login and then click Project>New

The Blockly screen looks similar to:

o o — J Wy T —— . — = [ E) e
Project +  Edit ~  Seftings ~  PICAXE ~  Mode: | Blocks | Code Cloud~  Help  English~
Simulator Blocks PICAXE BASIC Javascript XML
Output
c2 ¢ Input
C3 c.o :l Delays
e c7] —— =)
Variables [ tum output CIED KD
E Ch o C6 j Maths -
|: v ;éa + :l Procedures m@e for’ €W | ms
Clso = =7 Tasks tum output CED B
Motors SO
B.1 B.6 E use for ms
E :l Serial = @l
I: B2 BS :l Advanced
[les B4[7]

Workspace  This is theight handarea where your program is created
Toolbox- This is the collection of availalidocks to dragonto the stage

Simulation Pane]
This displays thanimateda A Ydzt F A2y ¢KSy GIONBSREEINI ¥ A A
the Simulation Panel looks slighthffdrent, but performs the same task.

Language,
Blockly has been translated into a number of different languages. Click on the

A ¥ /4 A x

OdzNNByGfte aStSOGSR (2L NAIKG 6Se3d WOyt A
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Selecting the correct PICAXE type

Before theprogamis createdthe correct PCAXE microcontroller chip type addwnload cable COM
port should be selected

PE6¢ Use the Workspace Explorer

Workspace Explorer

& @8 0E@-

=] Mew Warkspace
- PIC&%E Tope

........ | PICAXE-2042 [

-------- [nput # Output T able
-------- Check Firrmeare

-COM Part

-------- COM7 2<E027 PICAXE USB j

........ Test Cable
-------- COR Part Optiarns
-------- Device Manager

- Simulation

........ | PIC&XE-206:2 [

-------- Simulation Options

L Files | [ Setting: | B Cornpiler

App¢ Use the Settings menu

Port (COMS AXEDZ7 PICAXE USB)

Project Edit - Settings - PICAXE - Mode:
Simulator PICAXE type (18M2)
|
© o :| I Input/Output Table
c3 co[ ] |
I: c4 c7 :| I Code editor settings
|: Ci ay C6 :‘ I Blockly settings
I: ov OE:J +V :‘ I & Show simulator
|: B0 T 87 :l I i Online compile
s 85| I ot
|: 82 B2 :| I Serial
EE 5[] I Advanced

Note that if you have the wrong PICAXE chip selectedvaédableinput/output pins displayed in

the blockdrop-down listswill not be accurate.

LT

82dz R2 y20G ass

t 2Nl Ol ff SR W!

- 9NnHT

t L/ !

correctly inserted and the driver (if required) has also been installed. For furtheitsdetahow to
do this seavww.picaxe.com/axe027

w GG Blockly Manua® Revolution Education Ltd 2062016v12.0
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NOTE: Thisectiondealsonly with drawing
the program Details of how to use the
individualblocksare givenater.

Addinga new block

Drag the requiredblodk from the toolboxand
place it onthe workspace Mostblocks hae a
drop down list of options that are used to
alter the way the block operates.

B0 - Woff -
on ‘

v off

{2YS 20KSNJ oft201a

for instance yo may drop a constant
(number) or a variable into thiklock.

[ Please add the missing blocks]

If a block is missinipe W [ddd and warning
may be shown, thiszarningwill automatically
disappear when the block is inserted.

Loops and decision blocks also allow other
blocks to be sicked inside them e.g.

do | ifinput (XD is CIKD

then | tum output (153 CI8D
else | tum output (1K) Gk

PICAXE
Blockly Manua® Revolution Education Ltd 2062016v12.0

KI @S
position where another block can be dropped,

Startblock
A Startblockmarks the point where the
programstarts running.

do [ tumn output G5 NI

pause for i) [ ms

turn output Z1VES EIE

pause for 500 BB

When thePICAXEicrocontroller is reset or
powered up, theprogramstarts at thefirst
Startblock Everyprogrammust have aleast
one Startblock. Aprogramwill stop running
whenever a Stoplockis reached.

ForPICAX#2 parts you can have up to 8
Startblockson eachprogram New Start
0ft201a INB FT2dzyR AY
section.

[ tum output (5D CIED

tum output XD (08

start1

forever

do [inputisam

then ulay Happy Birthday - [51 B.6 -

May be copied for educational use. 6
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Moving blocks Comment Blocks

To move a single block ostackof blocks, It can be useful to drop comments onto your

select the top block and drag it to its new program to tell other people how it functions.

position. Comment blocks are found in thé! R@l y OSRQ
section.

Zooming & @leting

This is my program to flash an LED

At the bottom right hand side of
the Blockly screen are 4 icons:

1) Zoom to 100% at centre —
do | tum output (GNED CIED for €I | ms

2) Zoom In
pause for ﬂml ms

3) Zoom Out

4) Delete Labelling a block

It can be useful to give a block mternal
comment which identifies what it is usedrf
SPIP GaAg8d OK2 [I9BR 2ly O2
Ot A0l 20SNJ GKS o6f201 |

To deletea blockeither Y ES ){
1) dragitintotk 8 Wi N} 8K OF yQ YR ¢
2) press the Delete key on the keyboard

o0 NARIKG Ot A0l FYyR asSt. f201Q

Note thatasall programs need a Start block R

the first start block cannot be deleted.

Cutting, Copying and Pasting

Use the Cut, Copy and Paste options from th
Edit menu to cut or copy selectdaocks or
stackof blocks and paste them either into
another part of the samerogramor into a
different program

Alternatively, you camight click and select
W5dzLX AOQFGS . f2014aQ

Grid I y8p WKQ Apdayheayoli f G KSy |
The grid can be hidden or dispkd via the click the icon the comment will be displayed
Blockly Settings. When the grid is displayed and can be edited.
0ft201a ldziz2YFdAOrtfte waylrLlQ (2 GKS ySINBad 3INRR
point. The block comment does not affect the
operation of a block; they are only a label for
WKdzYFyaQ 2 NBIFIRO®
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Renaming Inputs and Outputs After enterirg the names they will be saved in
It can be useful to rename an Input Gutput the Blockly file and will appear in the pin

pin to remember what it is used for. To do this ~ Sélection dropdown menu on all blocks.
either right click over a block and select

WLy LJzi k hdzli LJdzG ¢+ of SQ 2
GKS YIAYy W{SGuAay3aQ YS

W4 redLED - Mon - | FNEY

+ red LED
qutra it IS TR yellow LED

Duplic ate green LED

B.3
Add Comment

B.4
Collapse Block

B.5
Disable Block
Delete Block

To delete a label simply change the label back
as its default value (e.g. B.0) in the
Input/Ouput Table.

Names for all the inputs and outputs can then

be entered.

Input/Output Table

Pin My Label
B.0 red LED
B.1 yellow LED
B.2 green LED
B.3

B.4

B.5

PICAXE . ) . .
Blockly Manua® Revolution Education Ltd 2062016v12.0 May be copied for educational use. 8



How to test run aprogram

Before you download @rogramto a PICAXE
microcontroller, it is useful to be able to check
that it works as you intend it t&Simulation

has a number of features that allow you to
test run theprogramin the software.

1. TheSimulationPanel

As aprogramruns, the Digital Panel shows
the changing state of outputs and inputs as
they would be if theprogramhad been
downloaded to ePICAXEicrocontroller.

Simulator

W o

L]

C.5 c.o

C.4 CA1

o
g

08M2[C

u HiN|=

Himinin

c2

2. Simulating digital inputs

To change the statof an inpa simply click on
the inputin the simulationpanel It will turn
from grey (off) to yellow (on).

w GG Blockly Manua® Revolution Education Ltd 2062016v12.0

3. Simulating analogue inputs

Tochange the value of an analogue input
right click on the input pin to display the
radial slider.Turn the slide as required.

Simulator

W o
5 c.0
cAa

C2

[0
g

08M2
L

n HiN|=

4. Run and Stop
To test run gorogramclick the Run button on
the toolbar or press <CtrI>+<F5>

To stop gorogramrunning click the Stop icon.

As theprogramruns, the flow of control is
highlighted so that you can follow it.ybu
want to slow down the speed at which flow is
highlightedis controlled by the simulation
delayslider.

5. Breakpoints

Right cliclon a block to add a breakpoint flag
to it. When the simulation reaches this point
the programwill then pause.

11 tum output (5 ik

May be copied for educational use. 9



6. Vaiablesdisplay

If yourprogramuses variables, it is useful to
See thechanging values of any of the
variables that are used in thogramwill be
displayed as th@rogramruns.

App¢ Variables appears under the simulation

(0 Simulator -

ov

L

o™

Ch co
=
0
o '

Himimin

n T

Variable Value

vard, 10

PE6&c Variables aresshownin the Code
Explorer

Code Explorer
%% i3~ Oy @ ||~ Debug Q3%
Wariable | Symbeol Decimal Binary ASCI
& wl 214
- bl vark 214 11010110
“bl varB 0 00000000
B wi 0
- b2 varC 0 00000000
“ b3 varD 0 00000000
B w2 0
~ b4 varE 0 00000000
“ b5 varF 0 00000000
B w3 0
b6 varG 0 00000000
“ b7 varH 0 00000000
B wd 0
- b3 varl 0 00000000
“ b8 wvarl 0 00000000
= wh ]
[4] i s

I=| Variables | [i=|System EConstarrts é Labels

w REDE Blockly Manua® Revolution Education Ltd 2062016v12.0

7. Real Time Simulation

If desiredtiis also possible to simulate a

LINEINIY 2y AONBSFS Q0 dzyl LIKA ¢
and outputs on the connected PICAXE chip
interact with the simulation. This is called
WwSEFf ¢AYS {AYdzZ A2y oOwce{
When using RTS it is important to realise it is

the computer, not the PICAXE chip, that is

performing the processing. The PICAXE chip is

just continuously sending the state of the
connectedinputs back up the download cable

to the computer for processing

(O Simulator = Blocks

Connect
Disconnect

Download communicator program
CA 11

o
C3 c2

Thele are 3 steps to performing RTS:

1) Connect the PICAXE chip via the download
cable. Remember shared serial outputs (e.g.
output C.0 on 08M2r 14M2 chips) will be
dedicated to RTS simulation communication.

2) Click the Simulator > Download
Communicator Program menu. This
R2gyf 2 Ra GKS wte{
the PICAXE chip.

WNHzy G A Y ¢

3) Click the Simulater Connectmenu If all is

well the on-screenLED will change from

yellow to geen and you can now start your
“““““ AAYdZ I GA2Yy ®

May be copied for educational use. 10



Downloading aprograminto a
PICAXEhip

PE6 and App (not Cloud)

1. Connect youPICAXIgroject to the
computer by the AXE027 USB download
cable.

2. Connect power to thRICAXEircuit board
normally3 x AA batteries (4.5V).

3. Note; youlPICAXEhip, if alreag
programmed may start running the program
from its memoryg this will not affect the
programming process.

4. Click the Program button on tiRICAXE
toolbar or press <F5>.

5. The programming progress window will
appear.

6. Programming times vary dependion the
type of chip and amount of program code
the larger theprogram the longer the
programming time.

7. If successful, programming is complete
when the progress bar disappears.

If you are having difficulty programming try
the hard reset proceduresadescribed in part
1 of the PICAXE manual.

CloudOnly (not PE6 or App)

Web browsers do not allow web sites to
access the USB port of your computer. This is
a very sensible security restriction.

Therefore the online Cloud version of Blockly
cannot progam your chip directly (in the
same way the app and PEG6 versions can).

Therefae the Cloud versiomsteadsaves
2y G2 @2dzNJ O2YLJzi SNJ | y
compiled version of your PICAXE program.

You must then use the Chrome Programmer
App (vww.picaxe.,com/progappto download
the .axe fileonto the PICAXE chip.

PICAXE . .
Blockly Manua® Revolution Education Ltd 2062016v12.0

Using theCloudProgrammer App
= - E3

PICAXE programmer - ?

Select .axe file

P COM5 ~

1. Connect your PICAXE project to the
computer by the AXE027 USB download
cable.

2. Connect power to thelBAXE circuit board,
normally3 x AA batteries (4.5V).

3. Note; your PICAXE chip, if already
programmed, may start running the program
from its memoryg this will not affect the
programming process.

4. Open the desired .axe fitand select the
correct COMort.

5. Click the Program button

6. The programming progress window will
appear.

7. Programming times vary depending on the
type of chip and amount of program code
the larger the program, the longer the
programming time.

8. If successful, programmiig complete
when the progress bar disappears.

If you are having difficulty programming try
the hard reset procedure as described in part
1 of the PICAXE manual.

Yol ES FTAESQ 6KAOK A&

May be copied for educational use. 11
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Displaying and using BASIC
Blocklyisalsoable to convert any complete
programinto BASICraJavascript.

Blocks PICAXE BASIC

symbol vard = w@
BASIC is a text based language that is used
throughout the world to program everything
from PICAXBicrocontrolles to personal main:
computers. do

. . if pinC.2 = 1 then
Javascript is a very common programming

language used for developing web sites. high C.@
else

Why Convert? low C.0

Althoudh Blocksare easy to understand and endif

quick to build. BASIC programming languages loop

offer more complexity to advanced level users stop

and the ability to covert arograminto BASIC
offers a way of learning how BASIC programs
are written.

Converting gorograminto BASIC Notes:

1. Design youprogramas normal and test the Onlyblocks that are connected t&tart block
program using th@rogramsimul&ion tools. in your programare converted.

2. Convert to PICAXE BASIC It is not possible to convert from BASIC

PR backwardgo blocks
2y OUKS Y. . I'{L/Q ulo
0 K

2y S W/ 2y O3S NIindiie BasigbckyotarPabgsdcRos of

, _ , BASIC code intorogram
3 TheBASIC textvindow isthen displayed
containing the conversion of yorogram For full information on the use of BASIC to

programPICAXEhips see thé&ICAXRebsite
at www picaxecom

App-/ f A

01
PEG/ f A O1

Note thatit is also possible to display the
BASIC tab in PEBG, to do this use the
CAftSPHPhLIIA2yapRs5Al3dyz2airdap. t201ftepQ5AaLI @&
1 {L/Q aSdidaAay3o

PICAXE . . . .
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Section 2. Outputs

Turn output on/off block

turn output on -

turn output IR for m' ms

Theturn outputblocks are used to switch a
single output on or off.

do | turn output on -

' tum output Coff

Note that you can rename outputs if desired
see the Input/Output Table section earlier in
this manual for more detasl

forever

I et red LED - Won - |

BT s" 4 red LED - | off « |

PICAXE
Blockly Manua® Revolution Education Ltd 2062016v12.0

Pauseblock

pause for [lm ms

A pauseblockmakes a runningrogram
pause for the number ahilliseconds
specified before the nextlockis carried out.
You can use it to keep output devices
switched on or off for a set time. Use itgput
box to enter a mmber ofmilliseconds or a
Variable.

forever

do | tum output (53 CIED

 tum output (off - |

May be copied for educational use. 13



SPEO3BMP3 PlayeBlock Play Note Block

SPE035 [EYATIEES(
on CEED

Use a play note block to send a pulsed signal
The SPE035 MP3 Player is a low cost device to a piezo sounder connected to an output of
that can be used to add music and speech into  a PICAXE microcontroller. You can use a
your PICAXE project. sequence of sound blocks to play a simple
tune.

forever

do | play note ﬁﬂ- for "'l'l. L C O~

pause for Jill) | ms

Playblock

www.picaxe.com/products/spe035
play Happy Birthday - on CO-

This blok& allows simple control of the SPE035
module to easily play back MP3 tunes.

Most PICAXE chips have 4-pregrammed
internal tunes, which can be output via the

Playblock

As these tunes areften included within the
2 =15 initialise - |

PICAXE bootstrap code, they use vittig |
B4 program memory.

péuse for m' ms
=014 play tune - NN 1) 0 - Happy Birthday

1-Jingle Bells
on '::n
2 - Silent Night

3 - Rudolf the Red Nosed Reindeer

The Tunes are:

= Happy Birthday - il C.0 -

pause for Jit) [ ms

PICAXE . . . .
Blockly Manua® Revolution Education Ltd 20e2016v12.0 May be copied for educational use. 14


http://www.picaxe.com/products/spe035

Tuneblock

mtune 2.0, 15, (543,543,543,

Working in a similar way to the Plhajock the
Tuneblockallows special musical tunes to be
played.

The diference with Tundlockis that it

converts RTTTL mobile phone ringtone files to
PICAXE tunes and plays them with or without
flashing outputs.

RTTTL ringtone files are freely available on the
internet (there is a very wide range of tunes
available) and thee can be downloaded as
small text files. The files contain the notes and
timings that make up the tune. The Tune
Wizard converts these ringtones to a PICAXE
tune blockupon download.

Once you have downloaded your ringtone file
(ensure itis aRTTTL fonat), save it to disk.

In PE6 you can right click the Tune command

to start the Wizard. For the App you will need
to run the Wizard separately.

jRight click to Run Wizardl
s
dy Ring Tone Tune Wizard (PICAXE-28X2)
Duplicate

Tune Command | Tune Editor

et |

Add Comment
Collapse Block
Disable Block
Delete Block

Help
Add breakpoint

Run wizard

Open RTTTL ¢ File
Paste RTTTL Text

Generate BASIC

Result

tune A0, 15, (343,543,543 545,547,848, B
$48,547.545,545 542 542 542 542 543,545,
$47.647.$45.843.543.543.843.943 543,545,
$47.548.548.947.545.845)

Copy | [ Gose

ﬂr REDE Blockly Manua® Revolution Education Ltd 202016v12.0

I £ A OQpeniRTSTLWt e 6dzi G2y (2
browse the computer to find the file.

Select the output to flas using the drop

down box. The chosen outputs switch on/off
in time to the tune. The Flash Mode can
switch outputs 0 and 4. Ensure that you have
configured the I/O pin 4 as an output using
the Select PICAXE dialog in order to see all of
the available optios.

Once you have generated the Tune BASIC click
W/ 2L1Q AY GKS 2ATINR az
to code back into the Tune block.

Note that, unlike the PlaBlock the
Tuneblockrequires much more memory in
the chip as all of the notes have to be
specally programmed into the chip. If you
wish to play your tune a number of times, use
the Tuneblockin a Procedure to save
memory.

May be copied for educational use. 15



Servo Block

setservo (IR fo L) |

Servos, as commonly found in radio control
toys, are a very accurate motor/gearbox
assembly that can be reptedly moved to

the same position due to their internal

position sensor. Generally servos require a
pulse of 0.75 to 2.25ms every 20ms, and this
pulse must be constantly repeated every
20ms. Once the pulse is lost the servo will lose
its position.

The Sero block starts a pin pulsing high for
length of time pulse (x0.01 ms) every 20ms.
This block is different to all other blocks in
that the pulsing mode continues until another
servo block or outputs block. Outputs blocks
stop the pulsing immediately. Serblocks
adjust the pulse length to the new pulse
value, hence moving the servo.

The block details for the servo block have two
settings; the output pin that the servo motor
is connected to and the pulse time.

The pulse time can be a value held in a
Varigble. Note that the value for the pulse
time MUST be in the range 75 to 225. The
servo motor may malfunction if the pulse is
outside of this range.

PICAXE
Blockly Manua® Revolution Education Ltd 2062016v12.0

Example

The program below will move a servo motc
attached to output B.2Zrom one extent of its
travel to the other, repeating continually.

=

forever

do | set servo [ to

pause for 'l'l'l. ms
(225

pause for 'l'l'l. ms

set servo [ to

Using the Servo block

Note that the servo block is required to

W Ol A @énib pulsingl @re palsing is
started smoother operation (lesitgr) can be

I OKAS@PSR o6& dzaAy3d (GKS
for subsequent movements.

do Isetsewupusmtu .

pause for m. ms
set servopos [EE) to .
pause for m. ms

May be copied for educational use. 16



Send Infrared block
send infrared (0] C0 - |

This block is used to transmit the infrared
RFaGF G2 | {2yeéux
used to transmit data to another PICAXE

LINE (i 2 O 2alue & tBenunabgr entered in e bjockl  a 2

Set Pins block

setpins (G to @)
2 KSY LINPINIY Ff2g LI aasSa i

GKS 2dzi Lidzi LJkz
0S5

LAyaQ of2012

circuit that 5 using tha? NS I R blgtR. NI NBSIRyqu are familiar with the inary system then

Data is transmitted via an infrad LED
(connected on outpu®) using the SIRC (Sony
Infrared Control) protocol.

The send infrared block can be used to
transmit any of the valid T¥ata codeg0-
127). Notethat the Sony protocobnly uses 7
bits for data,so datacodes of value 128 to
255 arenot valid.

{SS I frea@A YiKN NS RQ

Pwmout block

The pwmout block is used to provide a varying
ratio pulsed output. This is often used for
speed cotrol of motors. See the main PICAXE
manual for more details.

i PICAXE Blockly Manua® Revolution Education Ltd 2062016v12.0

the set pins block is a convenient way of
switching combinations of outputs on or off.

0

AR AR D A
4 (2] 1

value 128 b4 |32 |16 | &

Ly GKS GlFrofS F102@S 0KS W
on by sending the selection value of the bit.,
So3o wasSid LAya. G2 nzI

at B2 (and switch off all the other ouputs.

g KA C

0f 201 @

Set Dirs lock
set dirs 0]

The set dirs. Block converts pins to either
input or outputs. A binary bit value of 1
means output, a value of 0 means input.

/I 2YYlyRa adzOK Fa Widz2NYy 2 dz
automatically set the ds bit to an output.

May be copied for educational use. 17



Motor blocks

set motor [ to
set motor (X to (EEICTERS for 1) | ms

The Motorblockallows you to use pairs of
outputs on aPICAXEicrocontroller to switch
a motor forward, reverse or off.

The motors are given a letter A to D that
controls outputs as follows:

Non-8 pin 08M2
A (B.0, B.1) (C.0,C.1)
B (B.2, B.3) (C.2,C.4)
C (B.4, B.5)
D (B.6, B.7)

Remember that the direction in which a
motor turns depends on which way current
flows through it, and therefore on the way it
is connected to poweiTherefore if your
motor movesin the wrong direction it may be
necessary to reverse the two wires.

NOTE: Outpuand Motorblocks both use the
same outpufpinsto switch the outputs of a
PICAXmicrocontroller.

PICAXE
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Example

A steerable buggy is usually driventivo
motors, one powering each driving wheel
with a freerunning jockey wheel to keep it
stable. Thgprogrambelow shows how a
sequence of Motoblocks can be used to
drive a buggy which has one motor connec
to outputs 0 and 1 (motor A) and the other
motor connected to outputs 2 and 3 (motor
B).

ted

set motor (%3 to
set motor () to

pause for H000 |

set motor (3 to
000 - ms

set motor (%3 to

pause for

pause for

H000 Wi

set motor (L to

set motor [ZJE) to
stop this task

May be copied for educational use. 18



Robot Motor blockg(various)

Some robots such as the BOT120 Microbot
dza S WLI ANBRQ 2F Y202NBR 6daz2ili2NB / F'yR 50 02
control their movement.

For these robots it is easier to use the

dedicated robot motoblocks, as these blocks

gAfft Ldziz2YFGAOFffte O2yiNRf 020K 2F GKS NRo20GQa
motorsat the same time

For instance to make the robot go forwards
click the centre buttonn the top row. This
will switch on both motors C and D in the
YbrwardCdirection

BOT120 Microbot ~

pause for EE]' ms
G BOT 120 Microbot -

4. |m ¥

S tumleft -

- L .

pausefor ([Ei) | ms
4
pause for Eﬂ] ms

L

,

4 n

PICAXE . . . .
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LCDnlocks Seraut Block

serial output at [(PZIES on . :
LCD send to @ send as ASCII
LCD print on L \Variable A = J§ Thisblockallows output information to be

LCD print on (S sent from thePICAXEicrocontroller to a

device such as a serial printer, a serial LCD

screen or anothePICAX®hich is connected

Theseblockcan be used to display a message to an output of aPICAEmicrocontroller.

on an LCD screen attached to a P{Ed&riven

circuit board. The first list to set is the serial mode. Set the
mode to that specified by the device you are
sending data to.

Thesecond lisis used to select the output pin
on the PICAXEicrocontroller to send the
data through.

serial ouput at (PZ0 R on (1R (=D
¥ send as ASCII

serial output at (XFZIED on (L)

) @ send as ASCII
www.picaxe.com/products/axel33y serial output at aT €3
@ send as ASCII

Thisblockwill be simulated ithe programis

imulated within PE6 (not withi . . :
simuiated within (ot within app) The data to be sent is attached to the input on

the right. This can be a text string, a variable,

Within PE6 amallLCD screewindow will
or a constant.

pop up during the run to display the LCD
message (make sure the simulation pin for the
LCD is correctly set under
File>Options>Simulation)

If using a string make sure you also check
WASYR & '{/LLQO®
If using a variable or constant you can either
send the raw binary value e.g 820 ASCII
LCD send = check) or,the ASCII charactervequiyavlents e.g.
LCD printon G * TR ° dGoeg UKSY €HEOOKSOl !'{/LL ¢

LCD send Y C.0-
i e ARl B 0 SertxdBlock
LCD print on [iE

serixd

%) send as ASCII

The sertxdblockis similar to the seroublock

but acts via the seriautput pin rather than a

general output pin. This allows data to be sent

back b the computer via the programming

Uy cable. This can be useful whilst debugging.
Simulated LCD screen

See thePICAXEIanual 2 for more
information

PICAXE ) ) : )
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Section 3. Delays

Pause block
pause for i) | ms

A pause block makes a running program
pause for the number of milliseconds
specified before th next block is carried out.
You can use it to keep output devices
switched on or off for a set time. Use its input
box to enter a number of milliseconds or a
variable.

do [ tum output (KD CIED
pause for ) | ms

turn output off -

pause for Ji1) | ms

Wait until Input block

This block waits until an input pin changes
state ¢ until the input goes on (high) or off
(low).

PICAXE
Blockly Manua® Revolution Education Ltd 2062016v12.0

Sleep block

sleep for |'s

This block puts the PICAXE microcontroller
into low power mode for a specified number
of seconds.

This block can be used to save battery power
in your project. All output devices will be left
in their current condition, but signals from
input devices will not be responded to while
the chip is in sleep mode.

Thetime inputbox is used to set the number
of seconds of sleep mode required.

Note that Sleep times are not as accurate as
Pausdimes.

May be copied for educational use. 21



Section 4. Inputs
Example

A controlled hot water system includes a
temperature sensor which constantly
monitors the water temperature.

Input devices such as switches and sensors
send information from the outside world into
the control system. Output devices are
switched on or off in response to the

information provided by input devices. The water heater is switched on and off in

response to the information provided by the
sensor. If the water temperature falls below a
setlevel, the heater is switched on until it
reaches that level again. Then the heater is
switched off.

\_\_\_4_/

Example

A buggy is @é&n fitted with microswitches so
that if it approaches an obstacle, a
microswitch will be pressed.

Control
Systemn

/

Sensors

In

Heater

No obstacles - sensor off

Temperature
Sensor

Water Tank

A temperature sensor is an analogue sensor.
It provides a reading which changes in line
with the changing level of whatever it is

sensing.
Obstacle - sensor on
The information that the switch has been Temperature
pressed can be used in the system to switch
off the motors driving the buggy, and start a
sequence of movemeds to move around the
obstacle.
A microswitch is a digital sensor. It has only Sensor Reading

twostates-a 2y € 6 2NJ aOf 2A8SRE 0
G2LISY €0 @

These states are often labelled by the digits 1

and 0, which is why the sensors are called

digital sensors.

PICAXE . . . .
Blockly Manua® Revolution Education Ltd 2062016v12.0 May be copied for educational use. 22



Input block

if input 3 on - |
then | tumn output (15D CLED

else &lm output off -

Use thisblockto test the state of a digital
sensor connected to a digital input of a
PICAXicrocontroller.

Whenprogramflow reacheghe input block it
will only process one of the two sections,
dependant on whether the inputip is on
(high) or off (low).

Multiple input blocks can also be nested to
test, for instance, if two pins are both on.

if input S on -
then | if input i on -
then | tumn output (KD (CIED

else ~ilrn output off -

PICAXE
Blockly Manua® Revolution Education Ltd 2062016v12.0

Analogue Block
Temperature Block
Ultrasonic Block

read analogue | varA - |
read temperature 08 varA, - |

read ultrasonic fE B3 to

These three blocks all operate in the same
way, loading an anagjue value into the select
variable. To then test whether the desired
threshold point has been reached a variable
decision block is then used.

Analogueg any generic sensor like an LDR
Temperatureg DS18B2@emperaturesensor
Ultrasonicg SRFO08Blistancesensor

do | read analogue (53 to £E7:- %3
OF ¥l a2 -] - 1§ 100]

then (‘tumn output (UKD G
eise. | tum output (KD Gk

May be copied for educational use. 23



Simulating aDigital Input Calibrating a Sensor using Debug

To change the state of an input simply click on  Often when using analogue sensors it is

the inputpin within the simulation. It will turn necessary to experiment to find the correct

from grey (off) to yellow (on). threshold point (e.g. the correct light kee to
switch a device on or off).

Simulator ¢2 NBIFIR FylFft23d2S @I f dsSa Wt
chip we can also use the Debug block in a loop
like in the program below.

Llv LI o]
[es g cOo
[c« g C.1
[ c2

]
]
[ ]
u [.Jt.ausefm ml ms

I £ AO1 Zfn PI®AXE melzdin app or on

Simulating an Analogue Value the Code Explorepanel inPES.
To simulate a changing value smmalogue The value of va then be displayed on the
blocks ridnt click over the corresponding pin computer screerandwill update every 500
in the simulation panel and use the radial millsseconds.
slider.
Code Explorer -«
Simulator S S By & 0 $
Variable | Symbol | Decimal | Binary | ASCII
& w 214
v |—| v —I ~ b0 varh 214 11010110
5 N ~bl wvarB 0 00000000
E B wil 0
g B2 varC 0 0000000
~ b3 varD 0 00000000
Bl w2 0
- b4 varE 0 00000000
n b5 varF 0 000DO0OD
B w3 0
b6 varG 0 (0DDDDDOD
E| b7 varH 0 000ODO0O
B wd 0
b8 varl 0 (0DODODOO
b9 var) 0 (0DDDDDOD
Eh wh 0
|| i
]'2: Variables | [i=| System Constarrts @Lﬂbels

W PISAna Blockly Manua® Revolution Education Ltd 20e2016v12.0 May be copied for educational use. 24



Read Infrared Block

read infrared o] varA, - |

% TV remote (+1)

To receive information from an Infrared
source, the Read Infrared block is used. The
block will wait for a new infrared signal from
an infraredTV style transmitter. It can also be

dza SR (2 NBOSAQPS sentwWaSy

out from a separate PICAXE chip.

All processing stops until the new block is
received. The value of theodereceived is
placed in the chosewariable.

As TV style remotgg.g. part TVR010) send
out an offset value (e.g. value 0 for channel 1,
value 1 for channel Zhe checkbox allows

you to automatically add 1 to thealue

received so the variable valugen matches

the button pressed.

The basiciecuit required for this blocks as
follows. The device on the left side of the

circuit is an IR receiver LED, part code LED020.

-
-
-
-
4
-

PICAXE

+
T4.TUF

Example

In the following program a signal is received
from a TV Infrared remote control. Lights are
switched on if key Dbr key 2is pressed.

| read infrared T varA - |
¥ TV remote (+1)

(%] i vara - =" IN1)
then &lmﬂutlﬂlﬂ on |

then | tum output (XD (CIED

else | tum output (33 (CiED
_um output (XKD D

The read infraredblock waits until a signal is
received, and saves this as a number in
Variable A.

If the value is 1 or 2 the outputs are switched
on. Otherwise the lights are switched off.

PICAXE . . . .
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Interrupt Block

enable interrupt when on -~ |

An Interrupt instantly captures the flow of
control whenever a preset digital input
condition occurs to trigger it e.g. when a
switch is pressed.

When the interrupt is triggered flow jups
immediately to a suiprocedureblock(which
Ydza i 0SS SONNHmmEReEaNigsi
out anyblocks whichfollow until it reaches
the end of thatblock It then returns to the
point in the main program which it was at
when thelnterrupt occurred.

In order to use an Interrupt, thEeICAXEust
be told to look for be input condition. This is
done through theenable interruptblock

enable interrupt when [SEE8 1s L5

To prevent the Interrupt retriggering itself,
the Interrupt is automatically disabled once it
is triggered. To renable it anotheenable
interrupt blockis required.

i PICAXE Blockly Manua® Revolution Education Ltd 2062016v12.0

Example

APICAXBicrocontroller running a
continuous loop flashing lights needs to be
able to react to a button press and play a
warning sound.

enable interrupt when S on - )

[ tum output (XK KD
péuse for ml ms
tum output (KD (KD

péusefor ml ms

Gl interrupt
l piéynole E’I for EL‘L‘” on [$F
théble interrupt when Son - |

The Interrupt is used to capture the flow and
play a sound. The interrupt is then enabled
once agairbefore returning to the point at
which it left the main flow.

There is no limit to the number dilocks
inside the Interruptlt is a common technique
G2 | RRI 6 S Wiodkpistbehineli Q
the end of the procedurgso that when the
Interrupt subprocedure returns the interrupt
is reenabled.

Only one Interrupsub-procedurecan be used
per program

May be copied for educational use. 26



Seial In Block

serial in at ({PZIUEY on (o1 to (TN
@ receive as ASCII

serrxd to
@ receive as ASCII

The Saal In blockis used to receive serial
data into an input pin of the microcontroller.

It cannot be used with the seridbwnload

input pin, for this pin use the serrxd command
instead.

The input pin is the input on thel CAXEhat
the data is to be received through. The
Variable option is a variable location that the
data is stored into once it is received.

The firstoption specifies the baud ratend
polarity of the signal. When using simple
resistor interface, use N (inverted) signals.
When using a MAX232 type interface use T
(true) signals. The protocol is fixed at N,8,1
(no parity, 8 data bits, 1 stop bit).

The Searl In blockforces thePICAXEhip to

wait until serial data is received through the
chosen input. This data is stored in the chosen
variable.

To store raw binary data (as opposed to ASCII
strings) make sure the ASCII checkbox is not
checked.

Example

Serial data is being received from another
PICAXEhip and needs to be stored in the
EEPROM.

In the programshown below, the serial data is
read into Variable BEhrough input pinC2.
TheWrite blockis usedo store the value in
Variable Bn the EEPROM. This process is
repeated 16 times to filhe EEPROM memory,
locations

start
count with (ZZ¥@ fom () |to €3 by @]
do | serialinat on to

B receive as ASCII
write (Zi:ED | o EEPROM | (XD |

Using the Seal In blockto receive serial data

PICAXE ) ) : )
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Section 5. Procedures

Blocklyprovides a clear, stepy- step method

of building a complex control system, by
creating a number of linked subsystems called
Gadz: LINDSRIZNS

How to build a sub procedure

Drag outa W (i 2Praeedluré€blockto begin
the procedure. Drag thblockonto the
programand place it separateliyom the
start blockas shown below.

Change the name to something related to the
task it does.

Use otherblocks as normal to create the
procedure.

i PICAXE Blockly Manua® Revolution Education Ltd 2062016v12.0

How to use a procedure

Once you have built a procedure, you can call
it into use wheneveyou like in theprogram

by using thecallblock as shown below.

start
call fiash lights

Thecall blockcalls the procedure into use.

call flash lights

Drag the calblockonto the program Place it
at the point where you want the procedure to
be called into use.

Note that allthe procedures that have been
built in aprogramare automatically listed in
the toolbox. When flow reachesaallblock it
jumps to the Procedurblockwith the same
name. When thegrogram flowreacheghe
end of the procedurgthe flow jumps back to
the callblockthat called the procedure. To
test run the wholeprogramclick on the
simulation Run button.

May be copied for educational use. 28



Example

A PICAXHicrocontroller is used to control a
aegaiasSy Ay
when it is hugged. A piezo transducer is
conneckd to an output pin, and a push switch
is used to sense when the toy is hugged. The
programfor the system is shown below. The
tune is created as a procedure which can be
tested and edited separately from the main
routine.

do | ifinput on -
then | call play tune

™Y piay_tune |

{21 Happy Birthday - [l B.0 -

—

Usinga Procedure to play a tune after an input condition
is met

i PICAXE Blockly Manua® Revolution Education Ltd 2062016v12.0

OKAf RQa |02

Example

| ENTRANCE W'W

\ M
Theprogramshown below is a control system
for a sliding door. When a switch is pressed,

the door opens. It stays open for ten seconds
and then closes again.

do [ ifinput (S s EED

then | call open door
péuse for } ms

call close door to

[ set motor ¥ to

Eéi}mor to

Sliding door control system using procedures

May be copied for educational use. 29




Section 6. Maths & Variables

InBlocklya variable i$ Wy dzaYh@aiSeNI2
that can holda givenvaluebetween 865535

The variablegre called varA to vaidy

default, but can be renamed to any m& you
choose. To rename a variable simgligk on

the drop down arrow to the rightf the name
YR &St SOt wwSylYS =+I

I{ varh - I

v ovarh
Rename variable. .

Mew vanable. .

This section explains how they can be used for
a variety of mainly counting and timing
purposes.

The current value of a vafile can be seen

during a simulation in the Code Explorer panel
(PE6) or under the simulation panel (app)

Simulator

A o

L]

C5 CoD

C.4

[
:

cAa

08M2[C

n LT

c2

Himimin

Variable Value

vard, 0

i PICAXE Blockly Manua® Revolution Education Ltd 2062016v12.0

NRA I 0t

IncreaseVariableblock

increase (XA by | @ |

HE——

Each time flow passes through anriease
block the desiredvalueis added to the value

of the selected variable
SXQ

DecreaséV/ariableblock

decrease (EZXD by @)

The decrease block works in a very similar
way to the increase block.

The difference is that wheprogramflow
passeghrough a decrease block, the value is
subtracted from the selected variable.

Note that PICAXE chips dotsoipport

negative numbers, so any number below 0
will underiow e.g.-1 actually becomes &35.
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Variable If block Example one
Using this system yatan configure the

blocks for amumber of consecutive s, as
shown in this infrare@xample.

do | read infrared 6] varA ~ |

¢2 (Sad GKS SINRIotS O . @ TV remote (+1)

used. The value can be tested to see if it is (t] - ' '
~f a

greater, less than or equal to anotheaniable _ -m _ﬂ

or a set value. then ~_tl:ll'l"l output on - |

This block is ugue in that its shape can be
modified to add more tests. To do this click
theblueWa SG G Ay Jeitendthédz y (2L
working completely within the small peyp

window, configure the block by dragging out

the numbe of elseif commands required.

then ( tum output (ZE EED

else | tum output (33 (CiED
_tum output (X353 Gl

Exampleéwo

A PICAXE microcontroller is being used to
control a lamp. A ligt sensor is connected to
analogue input 0. The system will switch on
the lamp automatically in dark conditions.
Below is a program for the system.

do | read analogue (K3 to €753
O 3802~ - ][> - 1§{1100]

then (‘turn output (15D 0D
eise | tum output (5D Gk

PICAXE . . . .
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Examplehree

APICAXBicrocontroller is used to control a
system for counting cars entering ancviéng
a car park using two digital sensovghen 10
OFNBE NB Ay GKS OF NJ

do | ifinput (D is (1D
then | increase (ZZXB by | €

| ifinput (SXIED is (KD

SR (> Ti0]
then  tum output CE) (I

eise ( tum output (KD (Cikd

Program for making and displaying a count.

PICAXE
Blockly Manua® Revolution Education Ltd 2062016v12.0
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SetVariableblock Randomblock

w2 LR+ [ vars - )

A value can also be given to a variabl¢he
form of a mathematical expression as shown
in the exampleabove(varA = varC + varB)

Using therandomblocka \variable can be

given a random value between 0 a8535

In the example shown below, a set of display
lights for a small Christmas tree are connected
to 8 outputs of aPICAXEicrocontroller.

Every second the displawill change at

Note how multiple expressions can also be
random.

nested inside each ber to make the
equation longer (varA warC + varB + 10).

AR Cvars )0 0]

Note that as with all microcontrollers and
computers, the generatioof random
numbers is based onsequence.
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