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1. Cretile

Cretile is a kit of modular electronics, electro-mechanical blocks which can be
connected with each other like pieces of puzzle. There is no breadboard or soldering
required for making circuits using Cretile.

Since there is no loose wire connection or breadboard is required to make
connection, chances of loose connections of wires are removed. Also two modules will
connect to each other only in correct manner and there is no possibility of wrong
connections. Each module can connect to other module using an electrical connector so
there is no need of soldering also to connect two modules.

Following image shows three modules before connection, their connection procedure
and final connected modules.

H-PM-'H
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Dos and Don’ts while using Cretile

While connecting two
Cretiles, place the Cretiles
on a flat surface such as
table and connect by
sliding them against each
other as shown here.

Do not try to connect
Cretiles without any support
of surface. This may
damage the pins
connectors of Cretile.
Always place on a flat
surface while connecting.

.
i

i

While disconnecting two Cretiles do not pull Cretiles forcefully from each other. Firmly
hold one of the Cretiles and softly pull second Cretile out while moving it little up and

down.

Always connect the Cretiles in switched OFF position.

Do not touch Cretile circuit part when in switched ON position. Do not bring in contact

with any liquid or metal.
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BATTERY

Cretile Baftery gives power from battery to other Creftiles connected to it. You need to

connect two 9V batteries to Cretile Battery.

a) Connect the battery connectors o
battery terminals as shown below.

c) Operate the button to switch it ON or

OFF.

POWER

You can choose to use Power instead of
Battery to provide power to assembly of
Crefile connected to it. You will need 9V
2A adapter with compatible DC PIN to
be connected at the power jack of
Cretile Power.

SWITCH

Cretile Switch allows you control Cretiles
connected tfo it. It has one input and one
output. The Cretiles connected on the
output can be switched ON or OFF with
the switch.
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b) Place these batteries in battery holder
and fasten as shown below.
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PUSH BUTTON

Cretile Push-button is similar fo one used
in door bell. It has one input and one
output. It is by default OFF. Cretile Push
Button remains ON for the duration the
push button is pressed. Once the push
button is released, it switches OFF.

LIGHT

Cretile Light provides light for your
creations. It has one input to switch the
light ON or OFF.

BUZZER

Cretile Buzzer provides sound for your
creations. It has one input fo switch the
buzzer ON or OFF.

WIRE

Creftile Wire is used when you need to
connect two Cretiles kept at a distance.

LIGHT SENSOR

Cretile Light Sensor generates output
based on amount of light shining on it. It
has one input and one output.
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Make & learn: Connect Battery + Light Sensor + Buzzer in sequence & power-on the assembly. Use a
flash-light/torch and focus light on sensor module. You will observe that the Cretile Buzzer will sound as
loudly as the amount of light shining on the Cretile Light Sensor.
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MOTION SENSOR

Cretile Motion Sensor detects the motion
around it. It has one input and one
output. Output is turned ON when
motion around it is detected. It turns OFF
when motion stops.

INP

B

uT

[@XEtile moTION SENSOR

Note: After connecting to power, Motion Sensor needs about one minute time to start
functioning correctly. Please wait for one minute after turning ON power. Also note that
motion sensor can detect mofion of human being or other life forms. It cannot detect

motion of objects.

Also note that there it could take about 5 seconds for the motion sensor to detect new motion. So,
expect a delay of about 5 seconds from motion to sensor switching ON.

INVERTER(NOTGATE)

Crefile  Inverter performs inverting
operatfion. It has one input and one
output. If input is ON, its output turns OFF.
Likewise, when input is OFF, its output
turns ON.

Make & learn: Connect Battery + Swifch +
Inverter + Light in sequence & power-on the
assembly. When you operate Cretile Switch
fo ON position the Light swifches OFF.
Similarly, when you operate Cretile Switch to
OFF position the Light switches ON.

DIMMER

Creftile Dimmer is similar to fan speed
regulators. It can change the speed of
Crefile Motor or the intensity of the
Cretile Light module etc.

mtile/

ouTPUT

INVERTER

(NOT GATE)

[ 00

DIMMER

Make & learn: Connect Power + Dimmer + Light in sequence & power-on the assembly. You can vary
the intensity of the Light by operating the dimmer knob. Similarly, speed of Cretile Motor, sound of
Cretile Buzzer efc. can also be controlled using Dimmer.

THRESHOLD

Cretile Threshold is useful in projects
where you want action to happen
only if input is more than a certain
value. If input is less than dial position
value, the output remains OFF. When

tile
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input is more than dial position value,
output becomes ON.

Make & learn: Let’s build a morning alarm that will ring only when the room brightness increases beyond a
certain level. Here you will use Cretile Threshold to control the level of brightness beyond which the Buzzer should
switch ON.

Connect Battery + Light Sensor + Threshold + Buzzer in sequence & power-on the assembly. Keep the Cretile
Threshold module at say 20% position. Keep this assembly at a place where morning sunlight can fall on the
Cretile Light Sensor. In the morning, when sunlight brightness increases beyond 20%, the buzzer will start ringing. If
you increase Threshold to 30% then it will take more light for the alarm to turn ON.

MOTOR

-
Cretile Motor provides motion to your o

creations. Cretie Motor has two MOTOR Z ))
inputs: one to control speed control&

other to control direction. The Cretile O opecron SPEED

Motor comes with a wheel and a N r’
pulley.

Make & learn: Connect Battery + Dimmer at '‘Speed’ input. Connect Cretile Switch at 'Direction’ input
and power-on the assembly. With Dimmer you will be able to change Motor speed & with Switch you
will be able to change Motor direction.

COPY H:00)
Cretile Copy is useful when you want to COPY
control two or more Cretiles with only .
one input. Whatever is supplied at input .

of Copy gets replicated at its three

outputs.

Make & learn: Let’s say you need to change both light intensity and motor speed with one dimmer.
Connect Battery + Dimmer + Copy in sequence. Connect Motor speed input at one of the outputs of
Copy. Connect Light at other output of Copy. Now, power on the assembly. As you operate the
dimmer, light intensity and motor speed changes simultaneously.
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PU LSE/DELAY Wode Switch

Crefile Pulse/Delay can perform two [ PULSE |8 DELAY
functions: a Time Pulse or Time Delay. The :
functionality can be decided by using =] - H
mode switch. It has one input and one P P

¥ — N R0
OUTpU‘I’_ Wartile == & 9%

PULSE

Cretile pulse is used in situations where you want the action to happen only for a certain
amount fime.

Make & learn: Let’s make a project that keeps the Cretile Light switched ON for 10 Seconds only.
Connect Power + Push Button+ Pulse/Delay + Light in sequence. Put the Cretile Pulse/Delay in Pulse
mode. Set the Pulse value fo 10 seconds with ‘CHANGE VALUE' buttons. Use ‘SAVE' switfch to store the
Pulse value for future use. Now operate Cretile Push Button once. You will observe that the Cretile
Pulse starts counting down from 10 to zero. During this period the Cretile Light remains ON. Once the
countdown reaches zero, the Cretile Light goes OFF.

Even though the Push Bufton is switched ON only for a moment, the switching ON action is stretched
fo the 10 seconds, as if you had pressed the push button for 10 seconds.

8 PULSE [Nl DELAY
[ |
EEX O @
900 9 -2

LIGHT

DELAY

Cretile Delay is used in situations where you want the action to happen after a certain
amount of time.

Make &learn: Let’'s make a counf-down alarm. Use Power + ON/OFF Swifch + Pulse/Delay + Buzzer in
sequence. Initially keep the Cretile Switch in OFF position. Set the Cretile Pulse/Delay to delay mode.
Set the Delay value to 10 seconds with ‘CHANGE VALUE' buttons. Use ‘SAVE’ switch to store the Delay
value for future use. Now operate Switch to ON position. You will observe that the Cretile Delay starts
counfing down from 10 to zero. During this 10 second period the Cretile Buzzer remains OFF. Once the
countdown reaches to zero, the Buzzer starts to ring.

You have delayed the action of switching ON the Buzzer by 10 seconds after operating the switch.

8 =i PULSE [l[E]] DELAY
11 ~
18 . o
SWITCH - . l.- ..
] EEcile
SWITCH @Fcitey o vt % BUZZER
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TRANSMITTER & RECEIVER

Cretile Transmitter and Cretile Receiver
talk to each together wirelessly. It gives
your projects ability to remotely control
and take action.

Cretile Transmitter has four inputs. It sends
these four input values wirelessly to
Cretile Receiver.

Cretile Receiver is always listening to
messages from Cretile Transmitter. Four
oufputs of Receiver reflect what s
received by it.

Creftile Receiver and Transmitter need
separate power supply. You can use
either Cretile Power or Cretile Battery for
power supply.

A BB 8 ARAEA

z

IN-

TRANSMITTER

<

RECEIVER

B &=
] I

QuUT-3
QUT- 4

Make & learn: Connect Crefile Switch to one of its inputs say Input-1 of Cretile Transmitter. Connect
Cretile Light to corresponding output, in this case, Outfput-1 of Crefile Receiver. Now operate the
switch on the Crefile ON/OFF switch to ON position. It will switch ON the Cretile Light connected at

Receiver.

You can connect any four inputs at Transmitter to confrol corresponding four outputs connected at

Receiver.

Mt ile 8
TRANSMITTER
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SUBMERSIBLE WATER PUMP

Submersible water pump can be used for pumping the water. The pump has to be immersed
completely inside water. This pump has to be used with Cretile Pump/Motor as shown below.

e

Alternatively, you can drive the Cretile Pump using Cretile Motor module as well.

Connect this

P
pin to motor

module o

00000000

MOTOR

— (Y

00000000

SENSOR BASE

Cretile Sensor Base allows you to make use of
various sensors in your project. You can connect
variety of sensors (one at a time) to Cretile Sensor
Base. Sensors such as Obstacle Sensor, Line
Following Sensor, HAL Magnetic Sensor, Sound
sensor etc. can be connected to Sensor Base.

MAGNETIC SWITCH (REED
SWITCH)

To use Creftile Magnetic Switch, connect it to the
Crefile Sensor Base. By default Magnetic Switch
remains ON.

It switches OFF when a magnet is brought close to
it within a few millimeters. Note that it will work with
only one of the sides of a magnet. Try both sides of
the magnet to check which side works. Use it with
Inverter to keep OFF by default and switch ON
when magnet is brought closer to it.

tile
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SOUND SENSOR

To use Cretile Sound Sensor, connect it to the
Cretile Sensor Base.

Cretile Sound Sensor detects sound around it. The
sensor by default remains switched ON. It switches
OFF when sufficiently loud sound is detfected
around it.

The sensor remains OFF only momentarily for
duration of sound detected. E.g. when you clap
around the Sound Senor it remains ON for a short
duration of the clap.

You can decide the sensitivity of the Sound Sensor by operating the potentiometer placed
on it. Use a small screw-driver to operate this potentiometer. Use it with Inverter to keep OFF

by default and switch ON when sound is detected.

Make & learn: Connect Cretile Sound Sensor to Cretile Sensor Base. Now, connect Battery + Sensor
Base (with Sound Sensor mounted on it) + Inverter+ Pulse-Delay + Light in sequence. Put the Cretile
Pulse/Delay in Pulse mode. Set the Pulse value to say 600 seconds with ‘CHANGE VALUE' buttons. Use
'SAVE’ switch tfo store the Pulse value for future use. Now clap near the Sound Senor. You will observe
Sound Sensor detects the clap sound and gives ON Signal to Cretile Puise. The Cretfile Pulse starts
counting down from 600 to zero. During this period the Cretile Light remains ON. Once the countdown

reaches zero, the Cretile Light goes OFF.

OBSTACLE SENSOR

To use Cretile Obstacle Sensor, connect it to the
Cretile Sensor Base.

The sensor by default remains switched ON. It
switches OFF when it comes sufficiently close to an
object. Sensor can detect objects that are within
few milimeters to a couple of centimeters from it.
This detection distance can be changed by
turning potentiometer (dimmer) mounted on
Sensor.

-

Please note that the obstacle sensor does not work with black surfaces. When brought close
to an object with black surface, it may not switch OFF. It may switch OFF when it is very close

to a black object.

Use it with Inverter to keep OFF by default and switch ON when it approaches an obstacle.

tile
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LINE-FOLLOWER SENSOR

To use Crefile Line-Follower Sensor, connect it to
the Cretile Sensor Base.

Cretile Line Follower sensor is specially designed to

L
detect black surface against any other color i Iﬁj
surface. =

The sensor remains ON when there is nothing is in front of it. It switches OFF when black
surface/line is detected within few millimeters.

Use it with Inverter to keep OFF by default and switch ON when it detects black line. Note
that the sensor should always be kelp parallel to a surface within few millimeters. Senor
should not completely touch or too far away from a surface.

MAGNETIC SWITCH (HALL
EFFECT)

To use Cretile HALL Effect Sensor, connect it fo the
Cretile Sensor Base.

Cretile Magnetic Hall effect Switch generates '
output based on how close a magnet is placed - ! - ﬁ

close to sensor.

It will work with only one of the sides of a magnet. So, try both sides of the magnet to check
which side works. The closer the magnet, higher the output that sensor generates. As you
take the magnet away from sensor, it generates lesser output.

Make & learn: Connect Cretile Hall Sensor to Cretile Sensor Base. Now, connect Battery + Sensor Base
(with Hall Sensor mounted on it) + Light in sequence. Now bring a strong magnet close fo the senor.
You will observe that the Light glows with high intensity if magnet is close to sensor. Similarly the Light
glows with lesser intensity if magnet is taken away from the sensor.

TILT SENOSR

To use Cretile Tilt Sensor, connect it to the Cretile
Sensor Base.

Crefile Tilt Sensor by default remains ON when
placed on a flat surface. It is switched OFF when
the sensor or surface on which it is mounted is
filted.

il
— L1 )

Use it with Inverter to keep the sensor OFF by
default and ON when it detects a filt.
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VIBRATION SENOSR

To use Cretile Vibration Sensor, connect it to the
Cretile Sensor Base.

By default, Cretile Vibration Sensor remains OFF. It is
switched ON when vibration is detected on the
surface on which it is placed. E.g. when surface on
which the sensor is placed is knocked with hand.

LIMIT SWITCH

Cretile Switch allows you to switch ON or OFF the other Creftile connected to it. Cretile Switch
can also be extended to be used with operated using a Limit Switch as shown below. This
way the Cretiles connected to Switch can now be switched ON or OFF either by operating
the button on the Switch or by operating the Limit switch.

LED glows

Press either to when

switch ON \ SWItChed ON

- \
® o Connect - . .
1) here e
\NQJ
SWITCH /)

CONNECTIVITY

You can use Cretile Connectivity to test electrical conductivity of an object. Connect the
Cretile Connectivity to Cretile Switch as below. Now connect pins on two sides of the object
to be tested. If the object is good conductor of electricity then Cretile Switch turns ON.

Object
to be

tested Connect

4' ‘P here
NPUT LED glows if
l ‘ \ . current passes
outeuT through object
[AStile under test
SWITCH

Make & learn: Connect Battery + Switch with Connectivity+ Buzzer in sequence & power-on the assembly.
Connect the pins to either side of an iron metal piece. You will observe that the Cretile Buzzer will start ringing as
metal is conductor or electricity. Connect the pins to either side of a plastic piece. In this case the Buzzer does
not ring as plastic is a bad conductor of electricity.
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MULTI-FUNCTION

~

Cretile Multi-Function provides functions of Logic Gates and MUN

Toggle Function. Logic Gate Functions such as (1) AND (2) NOT

(3) XOR & (4) OR is available. With Toggle function you can 1 e

change the output from ON to OFF or from OFF to ON with a =

switch connected at Input 1. o n
_] QuUTPUT

SELECT switch provided on the module can be used to decide _

the function. Below table shows which inputs are used by =—

different function ’.'

Function Input-1 | Input -2 g

AND Yes Yes

TOGGLE Yes No

NOT Yes No

XOR Yes Yes

OR Yes Yes

Logic Gates functionality

AND NOT XOR OR

INT | IN2 | OUT INT [ IN2 | OUT INT | IN2 | OUT INT | IN2 | OUT

ON | ON | ON ON - | OFF ON | ON | OFF ON | ON | ON

ON | OFF | OFF OFF | - ON ON | OFF | ON ON | OFF | ON

OFF | ON | OFF OFF | ON | ON OFF | ON | ON

OFF | OFF | OFF OFF | OFF | OFF OFF | OFF | OFF

Toggle Function:

Toggle reverses the current output. So, if the current output is ON, after giving input-1 as ON,

the output will be turned OFF and vice-a-versa.

Make & learn: Connect Cretile Push Switch to Input-1 and Cretile Light to Output-1. Initially the Light
will remain off. Once you press the Push Switch the Light will switch ON. If you press the Push Switch,

the output will switch OFF. So, output toggles between ON and OFF.

tile
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SERVO MOTOR

Cretile Servo Motor can be used in projects where you need to motor arm to reach to a
specific location e.g. in project where you need to a waving flag you can mount a flag on
servo motor and control the motor movement.

INPUT

@ =
cre
S2

O MOTOR )
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PROLOGIC

Cretile ProlLogic is a programmable module. [t ,
can be programmed with the help of ArduBlock* -
or by writing C/C++ code.

ArduBlock provides a simple drag and drop
mechanism to build a program Logic.

The ArduBlock environment looks like below

ArduBlock untitled *

HE

006

o16004d

INPUT 2

S =
O

™

s'm.

L JE Io

Cretile Prologic
Cretile ProLogic Motors

Arduino

Control
Tests
Math Operators
Variables/Constants

Time

B
BEADY Prologic without remote

IN-#
RENMD ProLogic local input

data

_—
test U dnputl s>
—
times

Commands

HWRITE ProlLogic local output

if/else
delaysSECONDSEN=ECont=] \ 1l

OUT-# 1
WRITE Prologic local output

dats 0
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SMART-SWITCH

Cretile SmartSwitch allows you to control 240V/5A appliance to be controlled
with Cretile inputs. Cretile SmartSwitch looks like a regular wired extension box. It
has one Cretile input. You can control an appliance connected to SmartSwitch
with Cretile logic connected at this Cretile input.

=
)

Make & learn: Let’'s control a table lamp with Motion detection. Make the connections as
below. Connect the table lamp at SmartSwitch socket.

Connect Battery + Motion Sensor + Pulse Module in sequence at Cretile input. Connect the
power input to 240V wall power and switch ON the power supply. You would observe that the
table lamp does not switch ON.

Now switch the Crefile Battery Power ON. Now Motion Sensor starts to detfect the motion
around it. When it detects the motfion it switches ON the fable lamp. When no motion is
detected, it will switch OFF the table lamp.

Note: Motion Sensor takes about a minute to start functioning correctly. After powering ON,
wait for about a minute before you expect your Motion Sensor based projects to function
correctly.

With Cretile Pulse, the table lamp will remain switched ON for the set Pulse duration every fime
the motion is detected
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2. Projects

Project-1: Automatic drawer light
Need some extra light to quickly find stuff in your drawer? Let’s make a drawer light
that switches ON automatically moment you open it.

DISCUSSION

Do you recall a shop/mall door opening automatically when you came close to door?
Have you been to any place where the lights switched-on automatically when you
entered room?

Find out the reason for these automatic actions: Your presence? Or is it your weight?
Or is it sound?

If a sensor can detect presence of person then we can make automatic drawer light
using the sensor. Can you think how?

ACTIVITY

Let’s make automatic drawer light now using Cretiles.

CRETILES NEEDED

o Power or Battery

e Switch
e Motion Sensor
° Li.g ht

Connect the Cretiles as shown below & keep this assembly in a drawer and wait for
about two minutes.

®
o w F7_s]
o £ n\'a
a @i

(@5t i 1/ MOTION SENSOR
When you open the drawer, the Cretile Motion Sensor detects your motion and

BATTERY LIGHT

switches the Cretile Light ON. The Light will switch OFF automatically once you close

the drawer. It might take a few seconds to switch OFF the Light.
Note that after switching ON power, Motion Sensor needs about one minute time to start functioning
correctly. Please wait for one minute after turning ON power.

Also note that there it could take about 5 seconds for the motion sensor to detect new motion. So,
expect a delay of about 5 seconds from motion to sensor switching ON.
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Project-2: Sunlight based alarm

Goal of this project is make an alarm based on sunlight. That means alarm will start in
morning when there is sufficient sunlight.

DISCUSSION

How can we detect sunlight? Which sensor can we use for this?

How can we set brightness of light at which alarm should start?

ACTIVITY

Let’s make sunlight alarm.

CRETILES NEEDED

o Power or Battery
e Switch

e Light Sensor

e Threshold

o Buzzer

Connect the Cretiles as shown blow. Keep this assembly at a place where
sunlight can shine on the light sensor. Keep the Threshold module at say 70% position.
In the morning, the Cretile Buzzer will start ringing when sufficient sunlight falls on the
light sensor.

When the light increases beyond Threshold value, Threshold goes to ON
position. This switches ON the Buzzer. The level of sunlight at which Cretile buzzer
should turn ON can be decided by changing the value of Threshold module. If you want
to get up earlier then reduce the Threshold value. If you want to get up later then
increase the Threshold value.

The alarm can be switched off by operating Cretile Switch to OFF position.

. ) 1 ")
N S * Cre tile] vouwe
L T e B (R —— - _TeoPs)
of & ® " ’
0 '|: = m outhuT . E

LIGHT SENSOR

[AFtile
BUZZER

BATTERY THRESHOLD
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Project-3: Burglar alarm using motion sensor

Goal of project is to sound alarm when any motion in room is detected after 1 minute
of switching on the security alarm circuit.
DISCUSSION

How can we detect presence of person? What kind of sensor will be needed?

How can we delay functioning of burglar alarm?

ACTIVITY

puLse [[INI DELAY

v e rae
GE:i/90 0.0 @
bl

[e]e)

L)l
)

(dFtilel
BUZZER

mtile

BATTERY SWITCH

Iﬁti 1e/MOTION SENSOR

e To power the circuit, we will need battery of power module.

To delay the security alarm circuit for 1 minute after switching on, we will need delay
module.

e To detect any motion we will need motion sensor.

e To produce sound when motion is detected, we will need buzzer module.

e We need to connect these modules in given sequence above.

e When we power on the circuit ON/OFF switch should be in off position.

e Put pulse delay module in “delay” mode.

e Set the value to 60 seconds delay. Now when you press the switch to on position
Delay for 60 seconds will start and after 60 seconds motion sensor will get
activated.

e |f there is any motion Buzzer will start to make sound since Buzzer is connected
to output of motion sensor. Thus this project works as security alarm.

tile
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Project-4: Open door alarm
We will create an alarm which will start if door is left open for certain duration, for
example 2 minutes.
DISCUSSION

Sometimes we forget to close a door and it can result in many unwanted
situations like insects/mosquitos coming inside house. It can be security problem also
as burglars can get access to house easily. If door has an alarm which will warn us
about door left open then it can be very useful. There can be many ways such alarm
can be made; can we make such alarm using a Dimmer?
ACTIVITY
Let’s make door open alarm using Dimmer as sensor.
We will need following modules for this
Battery module ( power source )
Dimmer
Threshold
Pulse/Delay

N

Buzzer

Flrst we need to detect if door is open or closed. To detect if door is open, there are
multiple ways. We will use dimmer to this. We can also use limit switch to do this but
by using dimmer, we will learn principle of working of dimmer as sensor.
Connect the Cretile module as shown below

mt ile
POWER

We need to attach a cardboard piece to Dimmer which will rotate dimmer when

. ] -

O
)

[q:Ftile
BUZZER

DIMMER

THRESHOLD

door is opened or closed.
Following image shows shape of the cardboard that we need to attach to dimmer.

Attach this cardboard shape to dimmer as shown in below image. And also attach
complete assembly to door as shown in image below. This assembly can be attached to
door which works using hinges and cannot be attached to sliding door.

t 1 l e Copyright @ MakerinMe Technologies Private Limited P a g e | 25



Now whenever door opens it will push the cardboard and dimmer will rotate in
clockwise direction and its output will increase. We will keep the threshold setting in
Threshold module such that even slight increase in dimmer output will make Threshold
on. So when door opens Threshold will switch on. This will start Delay timer which we
have set to 120 seconds. If door remains open more than 120 seconds buzzer will
switch on. If door closes before 120 seconds, pen on the door will push cardboard and
dimmer will rotate anticlockwise and its output will reduce. Threshold will switch off
and Delay timer will cancel and buzzer will not switch on.

EXPLORE MORE

Let’s modify the above circuit where dimmer and threshold is replaced by a limit
switch. How can we make such door open alarm?
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Project-5: Automatic night lamp

Connect the Cretiles as shown blow. Keep the Threshold at say 30% position. At
night when it gets dark, the Cretile light will switch ON automatically. The level of
darkness when Cretile light should turn ON can be decided by changing the value of
Cretile threshold. When the light level falls below Threshold value, Threshold goes to
OFF position. Inverter inverts the OFF at its input to ON at its output. This switches ON
the Light.

You can manually switch off the light by operating the Cretile Switch to OFF
position.

\\\\\

(@)
Z

mtile

BATTERY

[e]e)

@il
BUZZER

cr< 380 INVERTER
LIGHT SENSOR THRESHOLD NOT GATE]
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Project-6: Automatic llght [using light sensor and motion sensor]

Let’s build a light which will switch ON automatically when light level is below
certain threshold. The light will switch on only when someone is present in room.
DISCUSSION

This type of automatic light is commonly used in homes and office conference
rooms. By building this type of light we will understand component required building
it, working principle and various settings required to suit ones need.

ACTIVITY

First we will identify all modules are required to build such light.

Just like any device or equipment we will need power source. We can use wall
adapter and power module or battery module as our power source. Since we need to
measure intensity of ambient light in room we will need light sensor module to
measure it. We need feature to allow user to decide intensity of light at which this
Light should switch on or off. This can be done by Threshold module. Finally to keep
light switched on for certain duration after no motion is detected pulse/delay module
will be required. This is required since we don’t want to switch off light immediately
after no motion is detected because person may be in room but sitting still. In that
case we would like to wait for some time before switching off light.

Following image shows connection of these modules to make such light.

0 puLse NN OELAY

Wil | m EEE]
°R ; e :
il s e s s sos
® =i 006 e

J— [ i 1e|MOTION SENSOR INVERTER

D]

Iﬁtile

LIGHT

mtile\
INVERTER LIGHT SENSOR THRESHOLD INVERTER

WORKING OF THE AUTOMATIC LIGHT

e Battery provides power to complete circuit
e Motion sensor can detect human motion, to detect “No motion” we need to
connect inverter to motion sensor.
o When motion sensor detects motion its output becomes on. When there
is no motion its output switches off.
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o We connect inverter to motion sensor. Now when there is motion, output
of inverter will be off and when there is no motion output of inverter will
be on.

o Thus we will get a “No Motion” sensor

Delay will get triggered when there is no motion for some time. Delay will count
down time till there is “no motion”. As soon as there is motion during this delay
period it will stop counting and reset to original number it was set to. If there is
no motion in this delay period Delay output will become on.

We have connected inverter to output of delay. So when output of delay is on,
output of this inverter is off. When output of delay is off, output of this inverter
is on. Now due to no motion if Delay timer count downs to 0, its output will be
on. Hence output of inverter will become off. As soon as there is motion
detected again delay output will become off and inverter output will be on.
Whenever input to light sensor is on, it can sense intensity of light. Its output
will change according to intensity of light. If light sensor input is off, it will stop
sensing light and its output will remain off. So when there is no motion for time
period as set in Delay module, its input will be off and it will stop sensing light
and output will become off. If there is motion, input of light sensor will be on
and hence light sensor can sense light and its output will change according to
intensity of light.

Now using threshold we can decide the intensity of light at which Light should
switch on.

t 1 l e Copyright @ MakerinMe Technologies Private Limited P a g e | 29



Project-7: Sound operated switch

Goal of sound operated switch is switch ON or OFF light with clap or some other
loud sound (for example whistle). Initially when circuit is powered on light should be
off. When we clap if light is off it should switch on and if light is on it should switch off.
DISCUSSION

With remote operated appliances we need to always carry remote with us. Many
times remote is misplaced and temporarily not available. In such situations we cannot
switch on or off such appliance or lights. Will it be nice idea to have some switch which
will be on or off with clap?
ACTIVITY

We need following modules for making this circuit

1. Power module

. Sound sensor & Sensor Base

2
3. Multifunction module
4. Light

MULTI-FUNCTION

~
Eti le

:

SENSOR BASE Y

ssssss

Power module provides power supply to circuit. Sound sensor detects sound and
switches on for duration when sound is more than certain level as set by
potentiometer on the sound sensor module. For example when we clap sound sensor
will switch on and then switch off. We have connected Multifunction module to output
of sound sensor. Use select switch on Multifunction module to select Toggle
functionality. When output of sound sensor switches ON from OFF state, toggle
module will change its output. Hence when light is off and we clap then light will
switch on and vice versa.
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Project-8: Vibration alarm

Goal of vibration alarm is to warn whenever there are vibrations at place where it is
not expected.
DISCUSSION

Where can such vibration alarm be useful?

For example, generally a stable machine platform will not have vibration but when
its mechanical parts start to malfunction there will be vibrations and if we want to
warn for such situation then this circuit can do that.

We can also use vibration alarm as security alarm. We can attach this to any artifact
which we want to secure. Now whenever there is any movement of artifact, alarm will
sound.

ACTIVITY

For Vibration alarm we will need following modules

1. Power module
Vibration sensor & Sensor Base
Inverter
Pulse/Delay

vk wn

Buzzer

Connect the modules as shown below

mtlle
= -
i le|
POWER seNsH BasE

puLse NI DELAY

=000 0

— owvtwir —d 5

INVERTER

B

Power module provides power supply to circuit. Vibration sensor detects the
vibration and reports to the inverter, when the amount of vibration is more than the
inverter provides signal to the pulse/delay module than the buzzer is connected to the
output of the pulse/delay to turn on buzzer for specific time. Like this whenever the
vibration is detected in the sensor buzzer will turn on automatically for certain time
span. The sensitivity or calibration of vibration sensor can be adjusted in the preset
which is in the vibration.
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Project-9: Wireless remote bell

Generally every home has doorbell. We will learn how to make wireless doorbell.
DISCUSSION

We need not to do any wiring on walls for wireless remote bell to work. This project
we can use in many places like schools, colleges, offices and home.

ACTIVITY

Following blocks are used in this project.
Battery

Button

Transmitter

P wnN e

Receiver
5. Buzzer

There are two assemblies in the project.
1) Transmitter
2) Receiver

To prepare transmitter connect Cretile power to ON/OFF switch then connect push
button at last connect a transmitter at IN-1.

F
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EE:ile 8
TRANSMITTER
=

0] EEcile
5 E : [§]
0
s EE:ie
BATTERY PUSH BUTTON

-

.

To prepare receiver, connect Cretile power to Receiver. Then connect Buzzer at
Receiver’s OUT-1 as shown below.

@
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Power on batteries (power) connected to both Transmitter and Receiver assembly.
When we press the push button connected to Transmitter, it will send the signal to the
receiver and receiver OUT-1 will be on. Hence Buzzer connected to receiver will switch
ON.
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Project-10: Wireless remote controlled vehicle

DISCUSS
1. Robotics is emerging technology area. Robotics has applications in many

different areas like defense, manufacturing, agriculture, rescue etc. Many
robotics applications need moving vehicle platform. In this activity we will make
such remote controlled vehicle.

2. How to prepare a remote controlled vehicle? What components will you need
and why?

3. Where such remote controlled vehicle can be used?

CRETILES NEEDED
Power

Push Buttons - 2
Transmitter
Receiver

vk wnN e

Motors
Connect the Cretile blocks as shown in both diagrams.

3. Below diagram shows vehicle side of Cretile assembly.
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1)

2)

3)

e After the connections as shown above

e Use the two push buttons to control the robot

e If we press one button robot moves in one direction,

e If we press both buttons robot will rotate in one direction continuously

Think why robot is not moving in one direction like forward or reverse?

Two motors are rotating in opposite direction so robot is rotating fast at same
place instead of moving forward.

What should be done for the robot to move forward?

As both the motors are rotating in opposite direction we need to change
direction of one motor to make robot move

What is to be done to change direction of one motor?

We know that each motor is having two ports
1) Speed
2) Direction

If direction port is not given with any input, by default it will be ON that
makes the motor to rotate in one direction

Now in transmitter connect one Switch to port 1 or 4 and keep it in OFF
position. For one of the motor, direction will change depending upon where you
connect Switch

So we can observe that if we press two push buttons, both motors rotate in
one direction. In this way we can prepare a robot which can move in forward
direction.

Below diagram will show the setup of transmitter assembly to move robot in
forward direction.
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3. Cretile ProLogic - Introduction

ProlLogic is programmable Cretile which can be programmed to perform many tasks.
E.g. If you want switch ON a Cretile Buzzer for 10 seconds and then switch OFF for 5
seconds. And let’s say you want to keep doing this over and over. You can instruct
Cretile ProlLogic to do this job. Writing these instructions for Prologic is called
programming. As explained earlier it can be programmed using software called
Ardublock or Arduino IDE as shown earlier in ProLOGIC

ProLogic has inputs, outputs, motor control and wireless communication with Cretile
Receiver & Transmitter. All these features can be used in ProLogic program to perform
actions according to your project requirement. It has a micro-USB port to which micro-
USB data cable can be connected. Other side of micro-USB cable can be connected to
PC with Windows OS as shown below image.

Arduino IDE can be used to Program Prologic. ProLogic can be also be
connected any Android Smart Phone with USB-OTG capability using a USB-OTG cable
or adapter. Android application can be developed to control ProlLogic and
communicate with it.

q-ttile
ProLogic z

ouT -2

Image 1
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4. ProlLogic - Software Installation Guide

Installing Arduino software for Cretile

Please download Cretile Software (Cretile.zip) file from link received by you from
Cretile Support or Downloads section in https://www.cretile.com/blog/download-

software-and-documentation. Unzip this in to a folder of your choice preferably to a

path without any space in name. After unzipping you will find following directory
structure in folder.

Note: if you have received USB drive with Cretile software and documentation then
these folders will be present in <your USB drive>/Cretile Software for ProLogic and
Android App Dev.

ApplnventorExtension
arduino-1.8.3
CretileApp

Manual

USBDriver

Image 2

In folder Arduino-1.8.3 you will find following files. Double click on
Arduino.exe to open Arduino for Cretile. For information on how to use Arduino
to develop ProlLogic programs see section [
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drivers
examples
hardware
java

lib
libraries
reference Double click this file to
tools / open Arduino for Cretile

tools-builder

(o] i
=2 arduino.exe

Image 3

You can create a shortcut for this executable by right clicking with mouse on this
file and selecting ‘Create Shortcut’ command. Once shortcut is created you can copy
the shortcut to Desktop. You can also select ‘Pin to taskbar’ command to add it to your
taskbar as shown below.

naraware

) Cut
java c
0
lib Py
libraries Create shortcut
reference Delete
tools Rename
tools-buil )
- ools-hul Properties
=2 arduine.
J?l arduinn.ldiini 5317207 A58 PM

Image 4

Following image show Arduino IDE as it opens when double clicked on
Arduino.exe or shortcut created above.
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E8 sketch_janl18a | Arduino 1.8.3 — O =
File Edit Sketch Tools Help

sketch_jan18a

'.':i::i. setup () { L
S put your setup code here, to ran once:

}

wvold loop () {
S put your main code here, o run repeatedly:

Arduino Mano, ATmeg

Image 5

Installing USB drivers for Cretile ProLogic

If you are using any Windows version prior to windows 10 (Windows 7, Windows
8) then please install USB driver for Cretile ProlLogic. The driver is provided in
Cretile.zip file. After unzipping you will find USBDriver folder as shown in section
(‘Using Cretile Development Software’). In this folder there is SETUP.exe file. Double
click on this file to install driver for ProLogic.

DRVSETUP64
] CH341PT.DLL
4] CH341564.5YS
4] CH341598.5YS
=4 ch341SER.C
] CH341SERJAF
1] CH341SERLSYS

Double click this file to

install driver

o SETUP.EXE

Image 6
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'g DriverSetup(X64) - X

Device Driver Install / UnlInstall

Select INF |CH3#1SER.IHF v
WCH.CN
IHSTALL | __ USB-SERIAL CH348

|__ 08/68/2014, 3.4.2014
UNINSTALL

HELP

Click on this button to
install driver

Image 7

Click on install button to install driver.
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5. Cretile™ ProLogic - Quick Start Guide

Setting up software for programming
Go to folder Arduino-1.8.3 (as shown Image 2 on page 38) and double click on
Arduino.exe to open development environment.

drivers
examples
hardware
java

lib

libraries

Double click this
file to open

Arduino for
reference Cretile

tools

——tools:huilder

@ arduino.exe

Image 8

This is how the development environment looks like.

8 sketch_jan18a | Arduino 1.8.3 — O b4
File Edit Sketch Teools Help

sketch_jan1g8a

'.':id secup{) {
ff put your setup code here, to run once:

}

wolid loop () {
S put your main code here, to run repeatedly:

Arduine Mano, ATmeg

Image 9

Before using this environment do the below setting:

Go to Tools menu in Arduino and click on the Board sub-menu.
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Select “Arduino Nano “from the list.

Now, Arduino environment is configured for use with Cretile ProlLogic.

Connect Prologic to your windows computer using micro-USB data cable.

-~

2 sketch_jan18a | Arduino 1.8.3

File Edit Sketch Jools Help

OO Hi

Auto Format

Archive Sketch

Fix Encoding & Reload
Serial Monitor

Serial Plotter

ArduBlock
WiFi101 Firmware Updater

Board: "Arduino Nano"
Processor: “ATmega328"
Get Board Info

Programmer: "AVRISP mkil"

Burn Bootloader

Ctrl+T

Ctrl+Shift«M
Ctri+Shift+L

Arduino Nano, A

Image 10

Arduino Yan

Arduino/Genuinc Uno

Arduino Duemilanove or Diecimila

Arduino/Genuino Mega or Mega 2560

Arduino Mega ADK
Arduino Leonardo
Arduino Leonardo ETH
Arduino/Genuino Micro
Arduino Esplora
Arduinoc Mini

Arduino Ethernet
Arduino Fio

Arduino BT

LilyPad Arduinc USB
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Motor
Arduino Gemma
Adafruit Circuit Playground
Arduino Yan Mini
Arduino Industnial 101

Linino One
v

Once connected choose the communication channel via which your computer will talk

to ProLogic. To do this, go to Tools menu. Choose Port sub-menu and choose the listed
COM port e.g. COM5 as shown below.

This completes the set-up.

tile
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E2 sketch_jan18a | Arduino 1.8.3

File Edit Sketch Teols Help

sketch_jan124

wvold setup ()
f/ put your

wold loop{) {

L

Fut your

Auto Format

Archive Sketch

Fix Encoding & Relead
Serial Monitor

Serial Plotter

ArduBlock
WiFi101 Firmware Updater

Board: "Arduino Maneo"
Processorn "ATmega32a”
Port: "COM5"

Get Board Info

Programmer: "AVEISP mkll"

Burn Bootloader

Image 11

Ctrl+T

Ctrl+Shift+M
Ctrl+Shift+L

Serial ports
~ COMS5

Arduine Nano, ATmeg

If you are C/C++ programmer you can continue to use Arduino Development

environment for writing programs as per your project needs.

Alternatively you can use ArduBlock for programming ProlLogic. To use ArduBlock, use

menu item Tools and click on ArduBlock.

tile

! sketch_jan18a | Arduino 1.8.3

File Edit Sketch Tools Help

sketch_jan18a

wold setup ()
S put your

wold loop () |
f oput your

Auto Format

Archive Sketch

Fix Encoding & Reload
Serial Monitor

Serial Plotter

ArduBlock
WiFi101 Firmmware Updater

Board: "Arduino NMano”
Processon "ATmega32ad"
Port

Get Board Info

Programmer "AVRISP mikll"

Burn Bootloader

Image 12
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ArduBlock tool will appear as shown in below image. Click on Cretile

Drawer and you will find Cretile Blocks supported.

T T T

[ mew ][ save |[ saveas || open || Upload to CretieFrologic | | Serial Monitor |

Cretile Prologic
Cretile ProLogic Motors
Cretile ProLogic phone/PC
Arduino
Control
Tests
Math Operators
VariablesiConstants.

Time

T
RERDY Prologic without remote

In-#

READ ProLogic local input
dat;

oUT-#
WRITE ProLogic local output

e
BEADY Prologic remote TN/ tx serial cumber

B
READY Prologic remote OUT  =x/=exial cumbex

.
o sexial number
RERADY: Proliogic remote TH & OUT

2 zerinl numbexr

IN-#
READ ProLogic remote input

data

tile
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Introduction to ArduBlock

ArduBlock has many block drawers. The block drawers are marked with red
rectangle in below image. Cretile ProlLogic, Cretile Motors, Cretile Mobile/PC
communication are Cretile Block drawers. Each block drawer has set of command
blocks. Every command block performs certain function. Information and help of
each block can be seen by hovering mouse on block for couple of seconds. Help on

the block will appear as shown below.

| &) ArduBlock untitled *

New Save Save As Open Upload to Cretile ProLogic

Cretile Prologic
Cretile ProLogic Motors ) Y. ProLogi
Cretile ProLogic MobilePC | — LR IE
without remote
Arduino READ ProlLogic local input
Control

GNESET—_
ouT-#

Math Operators WRITE ProLogic local output
data

@VariablesiConstants ™

Time RE oLogic! remote IN| txizexislinumber

Block Drawers

In-#

RERD ProlLogic remote input
data

B

Save as image... v1iil

Blocks

Image 14

On the right side of block drawers section is ArduBlock canvas where blocks
can be dragged and dropped to develop a program. Canvas has already a block for
an empty program which does nothing. We will add block to make ProlLogic ready
without remote connection. For this you need to click on Cretile ProLogic drawer
and then click and hold on READY ProlLogic without remote block. Now drag and

drop the block in setup section of program as shown below.

tile
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[£] ArduBlock untitled * - o x

| New || Save || Save As || Open |'| Upload to Cretile ProLogic |i Serial Monitor

Cretile Prologic
Cretile ProLogic Motors
Cretile ProLogic Mebile/PC
Arduino

Control

e
RERDY Prol.ogic without remote

Tests
Math Operators
Nfariables/Constants

Time

Image 15

You can upload this program to Cretile ProLogic just by clicking on [Upload to
Cretile ProLogic] button. When you click on [Upload to Cretile ProLogic] button, the
program you created using ArduBlock is converted to text. A dialog box will also
appear to provide name of the file in which generated program can be saved. You
can save the program or cancel saving. In any case the program will be compiled and
uploaded to ProlLogic connected to PC/laptop. Program is generated in C++ and
appears in Arduino IDE tool as shown below.
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&% sketch_jan18a | Arduino 1.8.3 — O b

File Edit Sketch Tools Help

sketch_jan18a §
iﬁlude <Cretile.h> ~
#include <Timer(ne.h>

woid setup()

{
ProLogic.starc(); \I Generated Code

void loop ()
{

\ _/ v

Status

Arduine Mano, ATmeg on COMS

Image 16
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Developing first program for Cretile ProLogic

Cretiles Needed
1. Cretile Battery or Cretile Power
2. Cretile Light
3. Cretile ProlLogic
4. A micro-USB Cable

Now make connections as shown

=

\ S/ w1 . .

p
1HOM )

AAAAA ouT-1 =

‘
Image 18

Logic

Step 1.
Step 2.
Step 3.
Step 4.
Step 5.

del-ttile
ProLogic

=
~

30 [

ouT-2

\

Ad3L1ve
Qi

10410

JOA

Ad3Liva

oo

Image 17

oy

Switch ON Cretile Light
Wait for 1 Sec

Switch OFF Cretile Light
Wait for 1 Sec

Start from Step #1 again

tile
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So, if you carry our step 1, 2, 3 & 4 again and again, you will observe a Cretile
Light starts to blink. Cretile light shall remain ON for one second and OFF for the
next one second. This is happen indefinitely.

Writing ArduBlock Blinking Light Program

1. Open Arduino application.

2. Click on ‘Tools’ menu option& choose ‘ArduBlock * option
3. ArduBlock editor opens up as shown here

On the canvas, you would find a ‘program’ block which has two sections: first one is
setup and second one is ‘loop’.

The blocks that you put in ‘setup’ section gets executed only once when
ProLogic is powered up. The blocks that you put in ‘loop’ section are repeated again
and again.

sketch_apro7a

} void setup() {
// put your setup code here

Cretile Prologic
Cretile ProLogic Motors

Cretile ProLogic phone/PC

Arduino
Control
C—] G515 ——
Math Operators
@NvariablesiConstants i

Image 19

Click on ‘Cretile ProLogic’ drawer from block drawers on the left. You will see all Cretile
ProLogic blocks (function) as shown below.
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e =)

[ New |[ save || saveas |[ open || Upload toCretie ProLogic | [ Serial Monitor |

Cretile Prologic
Cretile ProLogic Motors
Cretile ProlLogic phone/PC
Arduino
Control

TTestst
Math Operators

ablesiConstants?

Time

READ ProLogic local input

data

WRITE ProlLogic local output

D IR~

READY ProLogic remote IN tx =exial numbex I

B e

READY ProLogic remote OUT < zerial numbex 1

.,
tx sexaal numbex

READY ProLogic remote IN & OUT -

¥x_zexanl numbex

In-#

RERD ProlLogic remote input

data

Image 20
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Drag START ProLogic without remote function and drop it in the setup slot of the
program as shown.

This step makes Cretile ProLogic ready to perform further tasks.

It is like a doctor getting ready by wearing his uniform & gathering all the required
equipment for the surgery that needs to be done.

More details are available about this in later chapter.

Cretile Prologic
Control
Tests
Math Operators
Variables/Constants

Time

[GomImunication)

Save as image... v 1.0

Image 21
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Step 1: Switch ON Cretile Light

Drag ‘Write ProlLogic local output” and drop it in the loop section. This step will send
value ‘99’ to Cretile Light connected at OUT-1.

You can send values from 0 to 99. Zero being lowest and 99 being the highest.

With ‘99’ Cretile Light will be switch ON with full brightness. If value ‘50’ used instead
of ‘99’, Cretile Light will be switched ON but with 50% brightness.

| New || Save || Save As || Open || Upload to Cretile ProLogic || Serial Monitor |

Cretile Prologic
Control

Tests =
==tup START Prologic without remote

Math Operators
program lecp <

y

oUT-# 1
WRITE Prologic local output e
Time data 99

Variables/Constants

Image 22

Step 2: Wait for 1 Sec

Now drag ‘delay SECONDS’ from ‘Time’ drawer and drop it after ‘“WRITE ProlLogic local
output’ block. This is the second step of our logic in which we wait for one second.

Cretile Prologic = ‘
Control
Tests L e
START Prologic without remote

Math Operators

Mariables/Constants : ovr-# €7

WRITE Prologic local output r—
Time data 99

e ~—

[Gonmumcation] dellay I SECONDS IR=Eccza=R 4

Image 23
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Step 3: Switch OFF Cretile Light

Drag ‘Write ProLogic local output’ and drop it after the ‘delay’. Click on the 99

and change it to 0. This will send value 0 to Cretile Light connected at OUT-1 making it
switch off.

' Save As \ Open \ ‘ Upload to Cretile ProLogic j Serial Monitor I

Cretile Prologic
Control

Testsy =

P ——
START ProLogic without remote

Math Operators
B —— loop
@VariablesiConstants ouT-#
WRITE ProlLogic local output
data

|y s s G

Time

ouT-#
WRITE ProlLogic local output
data

Save as image... ‘ v1.0

Image 24

Step 4: Wait for 1 Sec

Now drag delay SECONDS from Time and drop it after second WRITE ProLogic
local output block.

This is fourth step of our logic in which we wait for one second after the Cretile Light is
switched OFF

New 1 ' Save ] \ Save As [ * Open ﬁ\ ‘ Upioaﬂo Cretile ProLogic \ { SeriaiMonitori

Cretile Prologic
Control
Tests)

T ———
<t9P USTART Prologic without remote
Math Operators

P —— loop S o
@Vvariables/Constants ™ ouT-# 1
WRITE Prologic local output
Time data 99

v RSEER

our-4 4 1

data €09

: /Y virite to Cretile
delay) et L A proLogic local OUT
port

WRITE ProLogic local output

L Save as imqge... v1.0

Image 25
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Note that all the four instructions are written inside loop section of program. So, when
the fourth instruction is completed, the loop starts again from the first step. This is
how the four step logic will get performed again and again until power to ProLogic is

switched OFF.
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Executing Blinking Light Program on ProLogic

if you want to reuse this program in future, use ‘Save’ or ‘Save As’ option from the

menu bar and give a suitable name to store it on the computer disk.

You may choose not to save the program on computer disc. You can proceed to next

step.

Program we just implemented is present on your computer and needs to be sent

(upload) to Cretile ProLogic. Once sent (uploaded), the program will start working on

Cretile ProLogic immediately.

To send the program to Cretile ProLogic, click on ‘Upload to Cretile ProLogic’.

As soon as the program is successfully sent to Cretile ProLogic the program start to

execute and you will find that the Cretile Light connected at OUT-1 starts to blink.

&2 sketch marl4a | Arduino 1.0
File Edit Sketch Tools Help

sketch_mart4a§ Cretile Prologic
#include <TimerOne.h> Control
G Tests
void setup() Math Operators

{ ) AVariables/Constants ™
Prologic.starc();

}

void loop()

{

ProLogic.0UT{1,99 WRITE ProLogic local output
delay( 1 * 1000 ):
ProLogic.OUT(1,0);
delay{( 1 * 1000 )

tocodeinC

}
«

Upload to
Arduino
status

Image 26

ArduBlock |y s o

Note that ‘Upload to ProlLogic’ step also generates C/C++ code that corresponds to the

program implemented using blocks.

You may now remove the USB cable connected between your computer and Cretile

ProLogic. The power will be taken from the Cretile Battery and your program will

continue to run.

tile
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6. ProLogic in Detail

Let’s now understand Cretile ProLogic in detail with all capabilities and how to
use these capabilities in Cretile ProLogic program.

Cretile ProLogic Capabilities

Inputs and Outputs

ProLogic has two inputs (IN-1, IN-2) and two outputs (OUT-1, OUT-2). Any value
from 0 to 99 can be set on OUTputs. When you read INput values in ProLogic program
it can have value from 0 to 99. After connecting ProLogic with PC using micro-usb cable
as described above, program can be uploaded using Arduino IDE.

In a ProlLogic program, you can set the values at OUT ports and read from IN
ports by using appropriate commands. See section [Working with ProLogic local inputs

and outputs] for more details.

Motor Control

ProLogic Advanced has built in Motor Controller and two DC motors can be
connected and its speed and direction can be controlled using instructions in ProLogic
program. See section [Using ProLogic motors] for more details.

Wireless Communication

ProLogic advanced has capability to communicate with Cretile Receiver and
Transmitter and it can be programmed to read INPUTs from Cretile Transmitter and
write outputs of Cretile Receiver using appropriate commands described in section
[ProLogic remote inputs and outputs].

ProLogic Development Environment

At the heart of ProlLogic is Arduino Nano, which is a popular programmable
micro-controller board. Integrated Development Environment software is available to
create and upload programs on the board. Cretile ProLogic uses same Arduino IDE for
ProLogic program development. In addition to basic IDE there is block based program
editor available called ArduBlock. ArduBlock has been customized to add blocks and
commands for ProLogic programs. All capabilities of Arduino Nano can be used while
developing Programs for Cretile ProLogic with some limitations based on ProlLogic
commands actually used in programs. For details about Arduino please visit Arduino.cc
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ProLogic & Arduino Programming using ArduBlock

ProLogic program structure (Setup & Loop)

ProLogic program consist of two parts Setup and Loop. Setup part is executed
once at the beginning of program.

Setup part is used to give commands which are required to make parts of
ProLogic ready for its work. You can enable or disable portions of ProLogic capabilities
using these setup commands. E.g. if you don’t want to use Wireless communication
functionality of ProLogic then you can put command in setup section which will only
enable local INPUTs and OUTPUTs for use in rest of program. Another example of
setup command will be when you want to use wireless communication capability, you
need to tell serial number of receiver and transmitter for establishing connection.

Once setup portion of program is executed, commands used in Loop part of
program are repeated forever in the sequence in which they are placed in Loop part of
the program. E.g. when you want to update OUTput of ProLogic then command to
write value of OUTput can be placed in loop and value can change every time the
command is executed based on whatever value is supplied to the block. Another
example is reading INput values from local and remote inputs. You will get latest value
of inputs every time read local or remote IN block is executed.

Let’s write a simple program which will make

* Prologic ready without remote
=  Write value 99 on local output OUT-1 &Repeat every 1 second.

As explained earlier, block to make ProLogic ready without remote has to be
placed in setup section of program. Block to write value on local OUT-1 will go in loop
section. We want to perform this write in every 1 second so we will use Delay block of
1 second inside loop section to wait 1 second. The complete program is shown below.
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(] ArduBlock untitled * _ 0 %

| New || Save || Save As || Open || Upload to Cretile ProLogic || Serial Monitor

Cretile Prologic
Cretile ProLogic Motors Setup section of
Cretile ProLogic Mobile/PC Program

Arduino

Control

P e
RERDY ProLogic without remote

T Tests S
Math Operators N | oUT-#

WRITE ProlLogic local output y
Mariables/Constants data 99

Time delay SECONDS == =axd £

Loop section of
Program

Save as image... w11

Image 27

Note: If you are familiar with Arduino Programming or Programming in general
already, you may skip to section [Details of ProLogic blocks in ArduBlock]

Control structure

a. If then, if then else

When you want ProlLogic to do one set of commands under a condition
and other set of commands otherwise you can use if then else block to do that.

If then else block has condition test, if the condition is true then then
section of commands are executed otherwise else section of commands are
executed.

You can skip else portion of if then else block and just provide set of
commands to be executed if a condition is true. In that case block to be used is if
then block.

‘If then else’ and ‘if then’ blocks appear in ArduBlock as shown in Figure
below.
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Following Figure shows example of if then else used in program. This if
then else block checks value of variable named dimmerValue and if it is greater
than 30 it set value of variable output to 99 else value of variable output is set to
0.

BEADY Prologic without remote

F . .
dimmerValue s>
e
- £
variable output
sel Anteger variable

iffel=se

-
ariable output

zet anteger variable

b. Loops
When you want to repeat commands for certain number of time e.g. five
times or repeat commands until certain condition occurs, then these loop type
of control blocks can be used. Example of loop control blocks are for, while and
repeat.

c¢. While Loops

‘While’ type of loops have a ‘condition” and ‘body’ of loop. Condition is
checked during every iteration of loop.

There are two types of while loops in ArduBlock, while and do while.

While loop first checks condition and then executes commands if
condition is satisfied. do while loop first executes all commands once and then
check condition. So do while loop at least executes one time. In case of while
loop, condition can fail at the start of the loop itself. In that case no commands
from body of while loop will execute.
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Following Two Figures shows the example of while and do while loops.

e e
READY Prologic without remote

- }_

IH-# 1

RERD ProlLogic local input
data “ |walueInputl

e ——

==t (VU W
EERE valueInputl ;< 800

Commarnds ‘ alli]i}
while

- }_

IN-# 1
RERD Prologic local input y -
data valueInputl

our-# 4 1
WRITE Prologic local output

99

delay SECOHDS EN==czotid= & i

P s
READY Prologic without remote

IN-#
RERD Prologic local input Yy
data valueInputl

valuelnputl _;{ T 80 o’

’ ouT-# 4

WRITE Prologic local output e
dats 09

delay  SECONDSIN=czond=0 ]

d. Repeat Loops

These types of loops are used to execute commands for certain number of
times generally. There are two important types of repeat loop in ArduBlock - 1)
repeat 2) repeat and count.

Repeat loop has two portions, first we need to provide integer value.
Second we need to provide commands to be executed in every iteration. Repeat
loops executed for number of times as given in integer value.

Repeat and count loop has three portions. First, a variable name which is
used to count and you can read its value to get current count. Second portion is
integer value, which tells number of times loop commands should be executed.
Third portion is commands which need to be executed in every iteration of loop.
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Following Two Figures will show the example of repeat and repeat and
count loops.

P
BEADY Prologic without remote Blink oUT-1

for 5 times

ouT -#
WRITE ProlLogic local output

data

ouT -#
WRITE ProlLogic local output

data

Wait for 2

seconds

— e
READY ProLogic without remote Blink:i 5 times and decrease
blink speed in every

;o

ety count iteration using count

repeat and count

ﬂ Wait for 2
del'aySSECONDS SN==cond=]

seconds

Variables

Variables are place holders or memory of a specific type of value like number or
text. They are symbols which can remember value of specific type. A number variable
can remember any value between 1 to N.

Value of variable can be set by various commands e.g. command to read
ProLogic input can set value of variable with whatever is the value of ProLogic input.
You can also set value of a number variable to any number for example 10 by using
assignment block.

When you want read value of variable remembered by it you can simply place
the variable where some number value is required by block e.g. while setting value of
one variable to value of some other variable as shown below.
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e
7]

: T & new variable firstVar is
uarishlle

o jl]_ created and itz wvalue is set to O

set integer variable

-
P

3 variable ! gecondVar ; i )
Set intenerivarianle L new variable secondVar i=s created and
malue s firstVar its value is set to value of firstVar
|

Time functions

Time drawer provides commands that will wait for specified time when
executed. E.g. if command Delay Seconds with value 2 is used then it will wait and do

nothing during 2 seconds. After 2 seconds, command placed after the delay command
will be executed.

mmeictile 4 —
set integer variable ;o Add delay of 2

ralue ]

seconds between
- Fatay) SECONDS | secenash 4 o setting time
B variable to 0

Uarimbl e time d 2
set integer variable — o
ralue 2
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Details of ProLogic blocks in ArduBlock

Working with ProLogic local inputs and outputs
As explained earlier, ProLogic has two inputs and two outputs. Current value
of inputs can be read by using READ ProLogic local input block and outputs can be
written using WRITE Prologic local output block.

a. READY ProlLogic without remote
To use Prologic feature of controlling local outputs it need to be made
ready for that. Ready ProlLogic without remote block can be used for that. This
block should be put in setup section since this block needs to execute only once.
When you make Prologic ready for remote outputs as described in section
[ProLogic remote inputs and outputs], ProLogic local outputs can also be used

without any additional setup.
Ready ProlLogic without remote block appears as shown below in
ArduBlock .

e
II_RENDI Frologic without remote

b. WRITE ProLogic local output
WRITE ProlLogic local output is used to write value on OUT-1 or OUT-2.

OUT-# field of the block is used to specify port number. For OUT-1 it will be 1
and for OUT-2 it will be 2.

Any number from 0 to 99 can be written on OUT-1 or OUT-2 of ProlLogic.
Number can be a constant number or a number variable.

WRITE Prologic local output appears in ArduBlock as shown below.

WRITE Prologic local output

setup

e
]_REIDY ProLogic without remote

. n loep |
Program T R ﬂ

WRITE Prologic local output

¢. READ ProLogic local input
READ ProlLogic local input block is used to read value of IN-1 or IN-2 and
remember it in a variable. INput values can be number from 0 to 99.
READ ProlLogic local input block appears in ArduBlock as shown below.
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e I

BREAD Prologic local input

data integer variable name

setup

e e
]_REIDY ProLogic without remote

-+ 40

READ Prologic local input y
data inputValuel

Examples: Local inputs and outputs
Let’s use these blocks to develop two simple programs

1. Blink

You will develop a program which will blink a light connected to ProlLogic
OUT-1. For this program, you need Battery, ProLogic and Light module. Connect
these modules as show below.

( O 1HON Q\

\\\\\\\\\

s tile
ProLogic
O

O
O - (O JRETI:
= qE- g
p m O}\O .
Image 28

To develop program, open ArduBlock. In this program you don’t need
wireless communication and motors so you should make ProLogic ready without
remote in setup section of program. You don’t have to use READY Prologic
MOTORs block since you are not going use motors in this program.

To blink a Light every 1 second indefinitely you need to switch ON light for

1 second and switch OFF light for 1 second and repeat these commands
indefinite.
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= Cretile Light is connected on OUT-1 so you need to switch on OUT-1 for 1
second and switch off OUT-1 for 1 second and repeat this indefinitely.

= To switch on or off OUT-1 you need to use WRITE ProlLogic local output
block. To switch on Light fully at maximum brightness you need to write 99 to
OUT-1.

= After switching on OUT-1, you should wait for 1 second. For this delay
SECONDS block should be placed after Write ProLogic local output block.

= After this delay SECONDS block you need to switch off OUT-1 so again you
need to use WRITE Prologic local output block and write value 0 on OUT-1.

= Light should be off for 1 second so you need to put delay SECONDS block
with value 1.

» These commands need to repeat forever so these should be in Loop section
of Program.

Complete program is shown in below Figure for blinking Light.

D ProLogic without remote

et

2. Setting speed of blinking using Dimmer and ProLogic

To control the speed of blink you need to change delay time in above
program. For faster blinking delay time should be smaller and slower blinking
delay time should be higher.

In previous program blink speed and hence delay time was constant. If
you want to change blink speed, delay time should change. Actual delay time
will be according to value set on Dimmer.

For this program you need Battery, ProLogic, Dimmer and Light module.
Connect these modules as shown below.

-

LHOIN ) AHALIVE
,,,,,,,, s W
FOA 8
]
. <
\ .
>
H4IWWIA

-
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= Dimmer is connected to IN-2 of ProLogic. To read Dimmer value (from 0 to
99) you need to use Read ProlLogic IN block. Actual value is remembered in a
variable. You have named the variable as dimmerValue

= Delay time for on and off for OUT-1 need to be calculated using dimmerValue
variable after reading dimmerValue from IN-1.

* You will use delay MILLIS block to keep OUT-1 ON or OFF for calculated
duration. For this you need to calculate delay time in milliseconds. When
dimmer Value changes from 0 to 99, delay time should change from 1000
milliseconds to 10 milliseconds. For this formula is
delayTime = (100 — dimmerValue) * 10

= After calculating delayTime you can use delayTime variable in delay MILLIS
block to change delay time for ON and OFF actions

Complete program is shown in below figure.

cetun
***P | DEADY Prologic without remote

IN-#

READ Prologic lecal input Yy
data dimmerValue

=
) f =
wariable delayTime

et integer variable Y - 5
Al e W f . E }'
f i dimmerValue s fX 100

i
our-# 4 1

WRITE ProlLogic local output o
data 099

Welay  SECONDS |\ ===oni=
our-# 4
WRITE Prologic local output Yy

data L]

£ :
delaySSECOHDS SRE=cerd =) delayTime

ProLogic remote inputs and outputs
ProLogic advanced can communicate with Receiver and Transmitter. It can write
to receiver outputs OUT-1 to OUT-4 using WRITE ProLogic remote output block. It can
read from Transmitter inputs IN-1 to IN-4 using READ ProlLogic remote input block.
These blocks are very similar to reading and writing local blocks as described
above.
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a. Ready ProLogic remote IN

When you want to use only remote inputs using Transmitter then READY
ProlLogic remote IN can be used to set it up for that. This block generally is used
in setup section of program. You will transmitter serial number as input to this
block. You can find Transmitter serial number written at the backside of
Transmitter module.

When you use this block, ProLogic local inputs and outputs can also be
used in program apart from remote INputs.

Ready ProlLogic remote IN block appears in ArduBlock as shown below.

setup .
l_RElD‘_'E Prol.ogic remote IN tx sexrial mumbex

laoo B

b. Ready ProLogic remote OUT

When you want to use only remote outputs using receiver then READY
ProLogic remote OUT can be used to set it up for that. This block generally is
used in setup section of program. You will need receiver serial number as input
to this block. Receiver serial number is written at backside of Receiver module,
please type the serial number mentioned there as input rx_serial_number.

When you use this block, ProLogic local inputs and outputs can also be
used in program apart from remote outputs.

Ready ProlLogic remote OUT block appears in ArduBlock as shown below.

zetup
I_RE]DY Prol.ogic remote OUT  xx sexial number

laoop

c¢. Ready ProLogic remote IN & OUT

When you want to use remote INputs as well as OUTputs using
Transmitter & Receiver module then READY ProlLogic remote IN & OUT can be
used to setup ProLogic. This block generally is used in setup section of program.

When you use this block, ProLogic local inputs and outputs can also be
used in program apart from remote OUTputs.

READY Prologic remote IN & OUT block appears in ArduBlock as shown
below.
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tx serial numbex

READY ProlLogic remote IH & OUT

¥y seriml numbex

d. WRITE ProLogic remote output
WRITE ProlLogic remote output is used to write value on OUT-1 to OUT-4.
Any number between 0 and 99 can be written on OUT-1 or OUT-2 of Prologic.
Number can be a constant number or a number variable.
Write ProlLogic remote output block appears in ArduBlock as shown
below.

=~

ouT-#

WRITE Prologic remote output —
data 99

e. READ ProLogic remote IN
READ Prologic remote input block is used to read value of IN-1 to IN-4 of
Transmitter module and remember it in a variable. INPUT values can be number
between 0 and 99.
READ ProlLogic remote input block appears in ArduBlock as shown in
below Figure.

IN-#

BEAD Prologic remote input -
datn remotelll

Examples: Remote inputs and outputs

1. Remote vehicle control using program

Let’s use remote inputs and outputs to control a wireless vehicle using
program in Prologic. For this you will need 1 Power module, 1 Battery, 1
Receiver, 2 Motors and ProLogic module. Connect these modules as shown in
below figures
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Image 30
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tilel

Let’s write a program which
= Make ProlLogic ready for writing remote OUTputs on receiver
= Moves vehicle forward for 3 seconds
= Turns vehicle by 90 degrees and moves forward vehicle for 3
seconds
= Repeats this indefinitely.

= Make ProlLogic Ready to control remote OUTputs
You will need receiver’s serial number to initialize ProLogic for
communication with receiver and control its OUTputs. Serial
number of receiver and transmitter is written at the back of
Transmitter and Receiver. Please check and use the serial number
mentioned there in block for making ProLogic ready with remote
OUT block as described in section [Ready ProLogic remote OUT].

= Move vehicle forward

e To move vehicle forward you have to rotate both motors in
same direction. Motors are connected to receiver facing
opposite direction to each other. Hence to rotate both
motors in same direction one of motor direction should be
set opposite to other.

e Speed control of MOTOR-1 connects to OUT-2 of receiver

e Speed control of MOTOR-2 is connected to OUT-4 of receiver.

e To turn vehicle you have to write 99 on remote OUT-2 and
write 0 on remote OUT-4 for some time.

= Turn Vehicle by 90 degrees
e To turn vehicle by 90 degrees you have to keep one MOTOR
switched ON and other motor OFF for some time. This time
need to be decided after experimenting.

= Repeat above steps forever
e This sequence of moving forward and turning 90 degrees is
repeated forever by putting this sequence of commands in
Loop part of ProLogic program.
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Complete program is shown below.

T ——

READY' Prol.ogic remobe OUT

WRITE Prologic remote output

—

WRITE Prologic remote output

Program

delay) SECONDS

WRITE Prologic remote output

WRITE Prologic remote output

delay SECOHDS

tile
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Secondsn 9

rx serial numbex

DU 1?)

OuUT -#
data

ouT -#

data

You need to decide time
to turn vehicle by 90
degrees in this block
after experimenting
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Using ProLogic motors

ProLogic has capability to directly connect motors without Motor module. There
are two sockets where motor pins can be connected. Compatible motors are available
at www.cretile.com. Image 31 shows two motors connected to ProLogic board.

/

[ tile Motor 2
Motor 1 ProLogic z Connection
Connection O O

Image 31

There are blocks in ArduBlock to control speed and direction of motors.

a. SET Motor Speed
SET Motor Speed block is used to control speed of MOTOR directly
connected to ProLogic. SET MOTOR Speed block appears in ArduBlock as shown
below.

—_————
MoOToR# ¢

5ET Motor Speed n
SPEED

b. SET Motor Direction
SET Motor Direction block is used to control direction of motors directly
connected to ProLogic. SET MOTOR DIRECTION block appears in ArduBlock as
shown below.

o

HOT OR# M1
SET Motor Direction

DIRECTION FORWAED
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7. Using Cretile with Android

Introduction

App Inventor is a tool by MIT which provides Scratch like graphical user interface
to develop Android application. Cretile provides extension in App Inventor for
communicating with ProLogic using Android phone’s USB port. This communication
works only when phone has USB-OTG support.

ProLogic local inputs and remote inputs are sent to Android phone, Android
phone then can read these values. Android phone can send values of ProlLogic local
outputs and remote outputs over USB. In ProlLogic program you can choose to write
values sent by Android phone on respective outputs. There are blocks provided in App
Inventor as well as ArduBlock for this communication. In following sections you will
learn use of these blocks for communication between Android Phone and ProlLogic.

Setting up App Inventor
App Inventor runs in browser. There are few versions of App Inventor available
online.
1. http://ai3.appinventor.mit.edu/

2. http://gold.appybuilder.com

First version is from MIT who have developed App Inventor. Second version is
external version with few enhancements. You can use any version according to your
preference.

We will use ai2.appinventor.mit.edu.

Installing offline version of App Inventor
You can also install offline version of App Inventor called App Inventor Ultimate
from here https://sourceforge.net/projects/ai2u/

If you have received USB drive with all Cretile content then you can use the
downloaded copy of the installer from your USB drive.

There will be following executable installers in pen drive that you have received.

If you don’t have USB drive with content part of your Kit then you can download
it from this link https://sourceforge.net/projects/ai2u/.

- AI2U 32bit v4.3.exe : Use this installer if you are using 32 bit Windows operating
system

- Al2U 64bit v4.3.exe: Use this installer if you are using 64 bit Windows operating
system.
Once you start installer by double clicking on installer executable then you will
be asked for permission to install the application and if you allow then you will
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see following window. Click on next and follow instruction to install App
Inventor offline version.

S " = " . - - -

Welcome to the App Inventor 2
Uliimate Setup Wizard

This will install App Inventor 2 Ultimate 4.3 on your computer,

It is recommended that you dose all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

Image 32

When installation finishes you can start the App Inventor server by double
clicking on icon for App Inventor 2 Ultimate which will appear as shown below on your
desktop or applications.

First time login to App Inventor
Enter url http://ai2.appinventor.mit.edu/ in chrome browser address bar. If you

are using locally installed offline version of App Inventor then you can enter address
http://localhost:8888 in chrome browser address bar.

When you open App Inventor for first time, it asks for a login. You can use your
Gmail account to login.
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[l Google Accounts X 2] - X

QY38dbh

0ffQTA8 TuH3AKoh

Istate=~AJKi

8 Secure | htips//appengine.google.com/_sh/loginfor FR_FngP5nQQjL
SENC ps//appengine.goog _ah/log _FngP5nQq)

wjtNYUIRAIKNZ mpi.. 3 :

" Hathway Service Por: [} Adoll Solutions - Hor ] Google Groups Other bookmarks

E:' Apps Proj Unorganized Solar @ Blambot Comic Font

Google Accounts
An application is requesting permission to access your Google Account.
Please select an account that you would like to use.
o cretile@gmail.com
Google is not affiliaied with the contents of the application or It owners. If you sign in, Google will share your email address with the application but not your password or any other personal information

‘ Allow i No thanks | Sign in to another account

¢/ Remember this approval for the next 30 days

©2017 Google - Google Home - Terms of Senvice - Privacy Policy - Help

Image 33

You will be presented with terms of service, please read the terms and accept or
reject depending on whether you agree to terms or not. If you reject the terms of
service then you will not be able to use App Inventor. Rest of the document will be
useful to you after you accept the terms of service and proceed to use App Inventor.

& Terms of Service X 8 - X
<« C | @ ai2.appinventor.mitedu/Ya_ orm.htm| T
i Apps Proj Unorganized Solar [ Google Groups Gther bookmarks

To use App Inventor for Android, you must accept the following terms of service,

Terms of Service

MIT App Inventor Privacy Policy and Terms of Use
MIT Center for Mobile Learning

Welcome to MIT's Center for Mabile Learning's App Inventor website (the "Site"). The Site runs on Google’s App Engine service. You must read and agree to
these Terms of Service and Privacy Policy (collectively, the “Terms") prior to using any portion of this Site. These Terms are an agreement between you and
the Massachusetts Institute of Technology. If you do not understand or do not agree to be bound by these Terms, please immediately exit this Site.

MIT reserves the right to modify these Terms at any time and will publish notice of any such modifications online on this page for a reasonable period of
time following such modifications, and by changing the effective date of these Terms. By continuing to access the Site after notice of such changes have
been posted, you signify your agreement to be bound by them. Be sure to return to this page periodically to ensure familiarity with the most current version
of these Terms.

Description of MIT App Inventor

From this Site you can access MIT App Inventor, which lets you develop applications for Android devices using a web browser and either a connected
phone or emulator. You can alsa use the Site to store your work and keep track of your projects. App Inventor was originally developed by Google. The Site
also includes documentation and educational content, and this is being licensed to you under the Creative Commons Attribution 4.0 International license
CCBY 4.0

Account Required for Use of MIT App Inventor

Inerder to log in to MIT App Inventor, you need to use a Google account. Your use of that account is subject to Google's Terms of Service for accounts, and

the information you provide to Google is governed by Google's Privacy Policy. MIT has no access to your Google account or the information you provide for

it other than the account email address, which we may use to contact you. In the future, the Center for Mabile Learning may provide alternative means for
nusina MIT Ann Inventor without Gannle accounts. at which noint we will undate these terms of use 1o reflect those alternatives

| accept the terms of servicel

Image 34
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Creating project in App Inventor
After login, under Project menu start a new project and give it a name of your

choice.
e = O X
._“ MIT App Inventor X
& C | ® ai2.appinventor.mit.edu S } ¢
5 Apps Proj Unorganized Solar B Google Groups Other bookmarks
‘_ o MIT Projects Connect Build Help My Gallety. - Guide Report English cretile@gmail.com
BF. APP INVENTOR v » v v Projects 2 an Issue v

My Projects
Name Date Created Date Modified v Published
Image 35
a8 — O
&7 MIT App Inventor X
& c ‘@ Not secure | ai2.appinventor.mit.edu | &
=5 Apps Proj Unorganized Solar Y Google Groups Other bookmarks
‘ MIT Projects Connect Build Help My Gallery Guide Report English cretile@gmail.com
R=. APP INVENTOR v v v B Projects - an Issue v

My Projects

Name Date Created

Published

Project name: HelloCretile

Privacy Policy and Terms of Use

Image 36

Project automatically opens for development after it is created. On left hand
side of page you can see many component drawers similar to ArduBlock Block drawers.
Each component drawer contains various components which can be used in your
application. Some components are GUlI components and some are background
components which can be used in actions of GUI components e.g. when button is
pressed in application. Below figure shows home page of project along with
component drawers on left hand side of the page.
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< (6] ‘@ Not secure | ai2appinventor.mitedu/#6734711648631984 Y| ¢
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A0 MIT Projects ©  Comnest v Build +  Help + MyProjects  Galery Guide Reportanlssue  Engish v  crelie@gmalcom |3
= APP INVENTOR o . . .
[[-r oCretile { sereem + | scdSercen... | Remove Soreen Designer Elacksl
Palette Viewer Compenents Properties
User Interface Opisplay higden components in Viewer Sereen Screenl
(Check to see Previev: on Tablet size.
[ Butien 7 AboutSereen
4 CheckBax g £
[] DatePicke P Alm;""c""“"
etau
& Image D ActionBar
O
[A] Label C
AlignHarizantal
ListPicker ?
- Component Lef: 1
= Listview 7 AlignVertical
. Drawer Top.1+

i Notifier
AppName

;
<y PasswordTextBox /
HelloCretile
Slider

g
u BakgroundColor
= spinner 7 [ pefautt

]

T TestBor 5 You can dra gan d B:ckgmunmmage
TimePicker ¥
drop component oseSarennmaton

| Rename | Delete lcon
None.
Media
Component ;

Drawing anfl ABimation

—bl20E ErimanColor

Upload Fle.... Default -

Image 37

Using Android App Inventor extension
App Inventor has way to enhance its capabilities using extensions. A
Cretile extension has been created to use ProlLogic capabilities in Android applications
developed using App Inventor.
After unzipping Cretile.zip you will find folder ApplnventorExtension in unzipped
files as shown in image. In this folder you will find the App Inventor extension. This is a
“ProlLogic.aix” file which can be used as extension to App Inventor.

« Cretile » ApplnventorExtension

Fat

Mame

| | ProLogic.aix

Image 38

Last component drawer in list of component drawers is Extensions component
drawer. Click on this component drawer to expand it. Import Extension link will
appear. When you click on import extension link a dialog box opens as shown below.
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e ] X
.., MIT App Inventor x
&« C | @ Not secure | ai2appinventor.mit.edu/#6734711648681984 w
= Apps Proj Unorganized Solar B Google Groups Other bookmarks
Social
Storage
Connectivity fop:1
Frommy computer  URL Name
LEGO® MINDSTORMS® L2
HelloCratil
Experimental Choose File | Mo file chosen —
i ackgrour
Extension '] Defau
Import extension ackgrous
Nene..
Cancel Import -
Default =
jcon
Click here t Nore.
: q Media
import Creti Openscre:
E t £ Upload File ... Default * _
. xtension ,

&3 MIT App Inventor X
— © open X
&« C | @ Mot secure | ai2.appinventor.
build ext Search extensions
i3 Proj T S E U < build » ensions v Earc Ension: ye
vvvvvvvv Organise « Mew folder ==« [H e
Social ~
B Vvideos A Mame Date modified Type
Stora
£ @ OneDrive D ProLegic.aix 1/11/2018 7:34 PM AlX File
Connectivity
[ This PC
LEGO® MINDSTORMS® T
1 3D Objects
Experimental
[ Desktop
Extension SIEEA Documents
Import extension ¥ Downloads
J’) Music
| Pictures
Cancel B Videos
i Local Disk (C:)
- Data (D) w L >
__ File name: | com.makerinme.communication - C V‘ All Files ~
4
I —

Choose file with name ProlLogic.aix as shown in above figure. ProLogic.aix is
available in downloaded zip file as shown Image 38 . Click on import button in dialog box
to import extension. ProlLogic will appear as component in Extensions component
drawer as shown below.
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=] - O x>
., MIT App Inventar x
< (& | (@ Not secure | ai2.appinventormitedu/#6734711648681984 bk | 5
S Apps Proj Unorganized Salar B Google Groups Other baakmarks
Drawing and Animation AccentCol o
l Defau
Maps ActionBar
Sensors
i AlignHariz
Social Ll
Left:1 -
SEEEE AlignVerti
Connectivity Top:1 +
LEGO® MINDSTORMS® AppName
HellaCratile
Experimental
Backgrour
Extension [J pefau
Import extension Backgrour
4 ProLogic Mane..
o — .
Cretlle CloseScre
ProLogic Default ~
. Rename | Delete leon
Extension -
1 3

Now you are ready to use ProlLogic extension for App Inventor to develop
Android-ProlLogic applications.

c re t 1 1 e Copyright @ MakerinMe Technologies Private Limited P a g e | 80



Setting up your Android phone
You need to install Android application provided by Cretile to enable
communication between Prologic and Android application developed by you. You
don’t have to open the Cretile application as it automatically runs in background when
needed by Application developed by you in App Inventor.
When you unzip Cretile.zip you will find CretileApp folder in unzipped
folder as highlighted in Figure below.

ApplnventorBxtension
arduino-1.8.3

Cretilefpp

Manual
USBDriver

In this folder there will be Cretile.apk file present which need to be installed on
your android phone. To install this apk file you need to transfer this file to your android
phone. Please copy this file to Android phone Downloads folder. Please use help on
transferring data from PC to Android phone provided on this link How to Transfer Files
From PC to Android Using USB Cable . Alternatively, you can search for “How to
Transfer Files from PC to Android Using USB Cable” in search engine on internet.

Please enable installation of application from Unknown Sources to install this
application on your android phone. You can take help provided on this link How to
Install Apps from Unknown Sources in Android. Alternatively, you can search for “How
to Install Apps from Unknown Sources in Android” in search engine on internet

tilel
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Developing Cretile Android App in App Inventor

Cretile App Inventor blocks

We will go through description of all blocks available in App Inventor Cretile
extension. Later we will write a simple application which reads local IN-1 of ProlLogic
and display that on screen of phone. You can skip to section [Developing android

application ] and start developing Android Application but understanding all blocks in
App Inventor for Cretile will be useful.

a. ProLogic.Start
ProLogic.Start block is used to initialize Cretile android component
for communication with ProLogic. There are two types of ProLogic.Start blocks.
One is without any arguments and another with an argument of number type.

ProlLogic.Start block without arguments have default communication
speed between phone and ProLogic set to 115200 bits/second.

ProlLogic.Start block with speed argument is used to initialize Cretile
android component for communication with ProLogic at given speed. The same
speed should be set in ProLogic program with which the phone application will
be communicating with.

This block appears in App Inventor as shown below.

call Start

call StartWithDataSpeed
data_speed

b. ProLogic.ConnectionStatusChanged
This is a event which occurs when there is any change to connection
status between phone and ProlLogic e.g. USB cable is plugged or unplugged.
You can add commands in body of this block. All the commands added
there will be executed whenever there is change in connection status between
ProLogic and Android phone.

R B0 (4 B8  ConnectionStatusChanged
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¢. ProlLogic.InputValuesReceived

This is an event which occurs whenever new data is received by phone
sent by ProlLogic.

You can add commands in body of this block. All commands added there
will be executed whenever new data is received by phone. You can update
values of user interface component or perform any action by reading latest data
available.

when [E0IE0[4 8BS InputValuesReceived

d. ProLogic.READ_IN
ProLogic.READ_IN block is used to read local input value sent by ProlLogic.
This block takes input_number as argument and gives value of ProlLogic local
input at input_number. For example, if you provide 1 as argument to this block
then it will give value of ProLogic local IN-1 port. ProLogic.READ_IN will be able
to provide latest value only when ProlLogic send the data to phone.
ProLogic.READ IN block appears in App Inventor as shown below.

call READ_IN

input_number Im

e. ProLogic.READ_remotelIN
ProlLogic.READ_remotelN block is used to read remote input value sent by
ProLogic. This block takes input_number as argument and gives value of
ProlLogic remote input at input_number. For example, if you provide 1 as
argument to this block then it will give value of ProlLogic remotelN-1
port.ProLogic.READ _remotelN will be able to provide latest value only when
ProLogic send the data to phone.

ProLogic.READ remotelN block appears in App Inventor as shown below.

call ‘READ remotelN
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| ProLogic. WRITE_.OUT
ProLogic. WRITE_OUT block is used to send value for local output of
ProLogic. This block takes output_numberand value to be sent to ProlLogic as
arguments. For example, if you provide 1 as output_numberargument and 99 as
value argument to this block then it will send value 99 to ProlLogic for local
output OUT-1. However this value will not appear on OUTPUT until ProlLogic
program use this value to update OUT-1

ProLogic. WRITE_OUT block appears in App Inventor as shown below.

call WRITE_OUT

output_number

value

g- ProLogic. WRITE_remoteOUT

ProlLogic. WRITE_remoteOUT block is used to send value for remote
output of ProlLogic (which appears on Receiver module). This block takes
output_numberand value to be sent to ProlLogic as arguments. For example, if
you provide 1 as output_numberargument and 99 as value argument to this
block then it will send value 99 to ProLogic for local output OUT-1. However this
value will not appear on remote OUTPUT until ProLogic program use this value
to update remote OUT-1.

ProLogic. WRITE_remoteOUT block appears in App Inventor as shown
below.

call [FEENTEER WRITE remoteOUT
output_number | ED

value | [EE)

h. ProLogic.SET_motorSpeed

ProlLogic.SET_motorSpeed block is used to send value for motor speed for
motors connected to on-board motor drivers. This block takes
motor_numberand speed value to be sent to ProlLogic as arguments. For
example, if you provide 1 as motor_numberargument and 99 as speed argument
to this block then it will send value 99 to ProlLogic for motor M1. However speed
of motor M1 will not be updated until ProLogic program use this value to update
motor speed.

ProLogic.SET_motorSpeed block appears in App Inventor as shown below.
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call SET motorSpeed
motor_number |

i. ProLogic.SET_motorDirection

ProlLogic.SET_motorDirectionblock is used to send value of motor
direction for motors connected to on-board motor drivers. This block takes
motor_number and forward value to be sent to ProlLogic as arguments. For
example, if you provide 1 as motor_number argument and forward is set to true
then it will send direction forward to ProLogic for motor M1. However direction
of motor M1 will not change until ProLogic program uses this value to update
motor direction.

ProLogic.SET_motorDirection block appears in App Inventor as shown
below.

call SET motorDirection

motor_number ()

forward [
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Developing android application

To display value you will need Label component in the application. Drag and

drop Label component 2 times from User Interface component drawer to Screen of
application as shown below. Rename the labels to textIN1 and valuelN1. “textIN1”
label will always display ProlLogic.IN1. You can set initial text value in label “Text”
property of Label as shown below.

6
i Apps Proj
User Interface
Button
| CheckBox

DatePicker

& Image

o

Motifier
PasswordTextBox

Wl Slider

B Spinner
TextBox

N TimePicker

a WebViewer

Layout

Media

Drawing and Animation

Maps

= MIT App Inventor

C | ® Not secure

>

Unorganized

T

ai2.appinventor.mitedu/?locale=en#67347116486561984

Solar B Google Groups

Display hidden components in Viewer Screenl

on Tat

textiN1
valuelN1

% ProLogicl

ProLogic Input 1

00

Media

Upload File ...

Mon-yisi onents
"
ProLogicl

Other bookmarks

Screen]

AboutScreen

AccentColor
. Default
AlignHorizontal
Left:1 =
AlignVertical
Top:1 -
AppName

HelloCrztile

BackgroundColor
|:| Default
Backgroundimage

Mone
CloseScreenAnimation
Default =
con

None.
OpenScreenAnimation
Default =
PrimaryColor
. Default

PrimaryColorDark
[

-

Image 39

Drag Prologic component from Extension component drawer and drop it to

Screenl. After this component instance ProLogicl will appear under Screenl as shown
in above image.

To communicate with ProlLogic, first ProLogic component on Android phone
need to be made ready for communication. Click on “Blocks” button to switch to
blocks mode where various possible actions are shown for each component added in

the application. ProLogic component will be visible as shown in below figure.

Click on Screenl and drag&drop When Screenl.Initialize block. This block is
executed when Application starts.

tile
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O Procedures

o=

@ Any component
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Image 40

Click on ProLogic component and all blocks related to ProLogic component will
be visible as shown below Figure.

Select ProlLogicl.Start block and add it in event Screenl.Initialize. This will
initialize ProlLogic Android communication component with default data speed of
115200 bits per second.
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/ &3 MIT App Inventor
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o
B Lists
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.\.fanables

input_number

call _READ_remotelN
input_number

cal Start
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M procedures
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—
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Image 42

From ProlLogicl component under Screenl, drag&drop when Prologicl

InputValuesReceived block to canvas. This block is executed whenever ProlLogic input

values are received by Android phone.

Now Click on valuelN1 component under Screenl and select set Text to block

and drag& drop this block in when ProLogicl InputValuesReceived as shown in Image

44,

Click on ProlLogicl component. Drag& drop Prologic.READ_IN block to attach

the block to set Text to block of valueIN1 as shown in below Figure Image 44.
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e Sereen]

B Any component

st (LIRS . 65D to ]

AltextiMl
2T [valuelN1 + J TextColor -
ﬂPmLBgic]

MWluelﬁ v mﬁdm v m

- O *
/&3 MIT App Inventor x
< (& |G) Not secure | aiZ.appinventor.mit.edu/#67347 11648651984 ¥ | ¢ :
Apps Proj Unorganized Solar B} Google Groups Other bookmarks
HelloCretile Screenl - I Add Screen ... I Remove Screen -
Blocks Viewer
S Built-in e e el
e L i i o
O Logic -
MW st qvalueIN1 - I Hﬂﬂ- ht - I
M rext m
valuelN1 ~ B Height ~
= ). GEFTED 0
M colors valuelN1 = Hei v
B variables

Image 43

tile
c r E- Copyright @ MakerinMe Technologies Private Limited

Page | 89



e - [} X

&3 MIT App Inventor x
&« c |G) Not secure | ai2.appinventor.mit.edu/#6734711648681984 ‘fr| [ -
=5 Apps Proj Unorganized Solar B Google Groups Other bookmarks
HelloCretile Screen] - lAdd SCreen ... I Remove Screen -
Blocks Viewer
B Built-in
O Control
O Logic
B vath
[ Rr when InputValuesReceived
M ists doN set QEITNEIED - to [ call READ_IN
M colors input_number
-
O Variables

M procedures

e Screen]

AltextiN

Al valuelNl &1 6 0
Show Warnings

- ProLogicl

B Any component

Image 44

Drag & drop number block from Math component drawer and attach it to
ProlLogic1.READ_IN block and set number to 1 as shown in two figures below. This will
read value of ProlLogic local input IN-1. Text of valueIN1 will get updated with recent
value of ProLogic IN-1.
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Image 45
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Installing application on android phone
To install application developed in App Inventor, You should Allow installation of
Apps from Unknown sources in Android Phone by following the below steps

— o
Fangerpent
Seart Lock
Encrypt tablet
- St D SV card ock
Select
Settings icon
. Mabe passainds visdie 8
Device sdmwrvatsslors
Select this  — et e

Go to main menu in Android Phone, Select Settings and select security as shown below

Image 47

Select Unknown source and select OK for warning message.

Security

Make passwords visible

Device administration

Your phone and personal data are
more vulnerable to attack by apps
from unknown sources. You agree
that you are solely responsible for
any damage to your phone or loss of
data that may result from using

these apps.
CAMCEL OK

Device administrators
View or deactivate device administrators

Unknown sources

Allow installation of apps from sources .
other than the Play Store

Image 48
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Select build option at the top of MIT App Inventor window and

Select “App (provide QR code for .apk)”, as shown in below diagrams

O & - C @ a2appinventormitedu/?locale=en#6615172680646656 w ¥
S ! I !
? m!:"ﬁ"m t’vowc( ?onnec( 'Bulld t‘(e p :1,{,1“[5 Gallry  Guide :1?::” an 'Eng ish Innay prasadj@gmail.com
A - App ( provide QR code for .apk ) .
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A Notifier HTMLFormat

+ PasswordTextBox 7 -
reset count

App ( provide QR code for .apk)

App ( save .apk to my computer)

Now you can see window below, which indicate progress of compiling

person_counting_and_display Progress Bar

Compiling part 1

Image 49

We can see the QR code here as below

OK

Note: this barcode is only valid for 2
hours. See the FAQ for info on how
to share your app with others.
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Open MIT Al2 Companion application in your Android phone and Scan QR code shown

in below image.

type in the 6-character code
-Or_
scan the QR code

Six Character Code

scan QR code

Your IP Address is: 192.168.0.5
Version: 2.46

Scan QR code

Select this option

Image 50

My
Projects

Gallery

Once the QR code is successfully scanned, your app will get installed on Android

phone.

tile
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Developing ProLogic program to work with the Android
application

Blocks for Mobile/PC communication in ArduBlock

ArduBlock for Cretile has block drawer named Cretile ProLogic phone/PC.
This block drawer contains blocks to send data to phone/PC and use data from Android
phone/PC.

Open Arduino->Ardublock for Cretile as explained in section [Setting up
software for programming]. There is Block drawer named Cretile ProLogic Phone/PC
which provides all the blocks needed for communication between phone/PC and
ProLogic (using USB cable).

[£] ArduBlock untitled - O 4

| Mew || Save || Save As || Open || Upload to Cretile ProLogic || Serial Monitor

H H I — —l
Cretile Prologic

e
Cretile ProLogic Motors I_STlRT phone /PC communication
Cretile ProLogic phone/PC I_

- STRART phone/PC Commumication with Sp==d
Arduino

WRITE Prologic.OUT from phone/PC value 0UT-#

Control
ANTEsts I

T ————

— WRITE Prologic.remote.OUT from phone/PC value OUT-#

@ariablesiConstants i

Time SEHD value of ProLogic.IN to phone/PC IN-#

SEND value of Prologic.remote.IN to phone/PC TIH-#

———
SET Motor Speed to value from phone/PC MOTOR#

e —————

SET Motor Directiom to value from phone/PC MNOTOR#

Image 51

To start communication with smartphone/PC you need to initialize ProLogic. For
this Start Phone/PC communication block is used. Start phone/PC communication
block appears in ArduBlock as shown below.

]_ST]lRT phone /FC communication

You can send values of ProLogic local and remote INputs to smartphone.
For this SEND value of ProlLogic.IN to phone/PC and SEND value of
ProLogic.remote.IN to phone/PC blocks are used. You need to specify INput number
for which you are sending values. These blocks appear in ArduBlock as shown below.
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SEND value of ProLogic.IN to phone/PC IN-# ﬂ

SEMD value of Prologic.remote.TH to phone/PC IN-# ﬂ

Even though Prologic receives data from phone/PC for values of OUTputs
automatically always, those are not directly written on OUTputs. You can choose to
write values of local and remote OUT whenever you want in program. You can choose
to update one or more OUTputs when required. This can be done by WRITE
ProLogic.OUT from phone/PC value and WRITE ProlLogic.remote.OUT from phone/PC
blocks. These blocks need output number as parameter. These blocks appear in
ArduBlock as shown below.

WRITE Prologic.OUT from phone/PC value OUT-# ﬂ

WRITE ProLogic.remote.OUT from phone/PC value OUT-# ﬂ

Similar to local and remote OUTputs, on-board Motor drivers in ProlLogic can be
controlled from Android application. Similar to local and remote OUTput values Motor
speed and direction values are received by ProlLogic when you use Start phone/PC
communication block. You can choose to update motor speeds and direction using the
received values whenever you want in your program. This is achieved by using SET
Motor speed to value from phone/PC and SET Motor direction to value from
phone/PC.

SET Motor Speed to value from phone/PC MNOTORE

SET Motor Direction to value from phone/fPC MOTOR#
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Developing ProLogic Program
Android Application developed in section 3.3.1 need value of IN-1 to be sent
from Prologic to the phone. You need to develop and upload program on Prologic
which will do this job.
ProLogic program should do following

1. Initialize Phone/PC communication in setup section

2. SEND value of local IN-1 to Mobile/PC in loop section

3. Wait for 10 milliseconds — by doing this you are sending IN-1 value every

10 millisecond i.e. 100 times in a second.
Complete program is shown below.

%] ArduBlock untitled * - O ¥

| New || Save || Save As || Open || Upload to Cretile ProLogic || Serial Monitor

Cretile Prologic
Cretile ProLogic Motors
Cretile ProLogic Mobile/PC

Arduino

Control setup [ S

RERDY Prologic without remote
SR Tests I = : : .
START. Mobile/PC comminication

Math Operators N

loop B
Variables/Constants SEND value of ProLogic.IN to Mohile/PC IN-#

y

Time Helay MITIITS Snsils=ccoza=8 £ 1p

Image 52

Upload this program to ProlLogic using Upload to Cretile ProlLogic button as
mentioned in Section [
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Introduction to ArduBlock].
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Connecting Android phone with ProLogic using USB-OTG

Start application created in section [Developing android application ] in android phone
and connect the phone with ProlLogic which is programmed in section |
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Developing ProLogic Program |

You will need USB-OTG adapter/cable to connect ProlLogic to your USB-OTG capable
android phone. The setup is show below in Figure 20.

Once phone is connected to ProlLogic it will be recognized by the App and permission
request for accessing USB device will appear. Grant the permission and communication
with ProLogic will be established. In this setup we have connected dimmer on IN-1 of
ProLogic so application will display value of dimmer. If you change value of dimmer,
updated value will be shown in the application.

DIMMER

Image 53

Thank you for purchasing Cretile. Please read the instruction manual carefully before using the product. Please ensure
that the product is used under adult supervision.

BASIC INSTRUCTIONS

e Always assemble or de-assemble Cretiles in power-off mode
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e Always ensure that the product is used under adult supervision and not left unattended.
e Always ensure that the circuit does not come in contact with any metal objects or liquids.

e Always ensure that the product is utilized along with a high quality 1SI/1SO certified 9V 2A adapter with a
compatible DC PIN for the power jack in Power module.

e Always ensure that the product is utilized with two 9V PP3 battery only when using Battery module.

e Always ensure that the battery is connected with correct electrical polarity. Caution should be taken not to
short-circuit battery terminals to each other which can damage the product and generate heat that may
result in burns.

o Always take maximum precaution while plugging in batteries so that they are not connection to any wrong
electrical polarity. Wrong electrical polarity can cause fire or burns.

e Always ensure that the product is used within 0 (zero) to 50 (fifty) degree temperature range only. Exposure
to direct sunlight should be avoided.

e Never recharge a non-rechargeable battery.

IMPORTANT: PLEASE READ CAREFULLY

Please ensure that you have read and complied with all the details provided on the brochure/instruction manual
placed. Please ensure safe and supervised usage of the entire product. In the event that any of the components of
the product are dropped, the product may not function as desired. We do not make any express or implied
warranties of any kind with respect to the product and we expressly disclaim any warranties of merchantability or
fitness for a particular purpose. By using this product, you acknowledge and understand that the battery and the
adapter provided separately have not been manufactured by us and we shall in no event be held liable for any loss
or damage that may arise as a result of the use of such battery and the adapter. Kindly ensure that you have read
and complied with all the instructions provided for the use of the battery and the adapter by the manufacturer. We
shall not be held responsible for any incidental, indirect, consequential, or special damages that may arise as a result
of the use of the product. Your use of the product implies your acceptance of these terms. If there are any defects or
defaults in the product, kindly contact support@cretile.com within 10 (ten) days from the date of purchase of the

product and the same would be replaced.

Any dispute which may arise as a result of the use of this product shall be subject to the jurisdiction of the Courts
situated in Bangalore, Karnataka.

Kindly keep the instruction manual and package for reference as they contain important information.

A Product of

/’ MAKERINME

TECHNOLOGIES PRIVATE LIMITED

www.MakerInMe.com

Copyright @MakeriInMe Technologies Private Limited
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