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< Assembly:

1.

Part List:

Item

Ilustration

Qty.

Specifications and instructions

Assembly

Kit Parts

Innobot
Aluminum
Chassis

Thus serves as the platform for
installing the auxiliary wheels,
servos, and Education Board.

360° Servo

The servo provides the motions
of 360° clockwise or
counterclockwise rotation at
different speeds. It is operated
after being connected with the
signal line, power line and
ground line. Please pay attention
to the polarity of the wires.
Dimensions (L x W x H):
42x20.5x39.5 (mm)
Weight: 44 g
Speed: 60.0(R/M) at 4.8V
70.0(R/M) at 6.0V
Torque: 3.3 (kg/cm) at 4.8V
4.8 (kg/cm) at 6.0V

Accessory Kit
for Servos

Allows the user to install the
robot with different swing arms.

Dual Wheel Set

Complies with the servo.




Ball Transfer

Assists the dual wheels for the

1
Unit movement of the robot body.
Screw A b 10 ISOT 3 x 8 mm
Screw B ‘ 4 ISOP 3 x 6 mm
Screw E ‘ 6 TP1P2 x5 mm
Copper Hex Post ‘ 4 3x6mm
Nut o 14 3 x5 mm
Washer ° 8 3x0.4x8mm
Four AA size alkaline batteries
Battery Box 1
recommended
) Wires for the connections of
Jumper Wires 1 . .
experimental circuits
Includes:
LED (Red*2, Yellow*2,
Green*2), capacitor (0.1uF*2,
Material Kit 1 330uF*1, 1000uF*1), resistor

(220Q%*6, 330Q2*6, 1KQ*4,
2.2KQ*4, 10KQ*4, 100KQ*2,
220K0*2, 330KNQ*2), SKQ




variable resistor*2,
phototransistor*2, IR receiver*2,
IR transmitter*2, insulation
plastic sleeve*2, cable strap,
foam*2, piezoelectric buzzer,
small switch*2, pin header*6*2,
etc.

Electrical Tape
(black)

Used for IR sensing applications.

Module Kits

BC1

Innovati BASIC Commander,
capable of storing programs and
controlling operations of
modules.

Education Board

Used for installing BC1. It has
reserved cmdBUS to allow the
user to connect directly to various
Innovati modules. The auxiliary
Breadboard allows the user to
install other expansion modules
and components.

USB Cable

Links BC1 with PC, allowing
downloading of PC program to
BC1, or performing
communication in Debug Mode.

2. Tools:

® Phillips Screwdriver

® |ong Nose Pliers




3. Assembly Procedure:
Step 1. Installing Servos




Step 2: Installing Ball Transfer Unit

Step 3: Installing the Battery Box

While installing, please pay attention w
to the direction of the switch.
Remember to push the switch to the

ON position.




Step 4: Installing the Education Board




Step 5: Installing the dual wheels and connecting the signal lines of the servos.

Fastening screws for servos
(provided with the robot package)
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Connect the servos of the Innobot’s wheels to the PORT reserved for the servos on
the Education Board.

Program default as an example: Left wheel is connected to P10, and the right wheel

is connected to P11. The user can modify the settings according to the demand.

Fix the redundant wires of the 360° servo on the Innobot aluminum frame with a
cable strap.

Plug the BC1 onto the Education Board and the basic installation is completed.
(PS: While plugging, please pay attegtion to the orientation shown in the above
figure. The USB placed outward.

Picture of Innobot after the installation is complete



<> Introduction to the Education Board
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(D-Power indicator

(2-32-Pin Socket for 24/32-pin BASIC Commander:
Either the 24-pin or the 32-pin BASIC Commander® can be directly plugged
into the socket. Special attention should be paid that the BASIC Commander®
should be plugged in carefully according to the orientation indication printed on
the board to avoid damage to the BASIC Commander® due to incorrect
orientation. It is recommended to turn off the power before plugging the BASIC
Commander®. Before turning on the power, please confirm if the orientation is
correct.

(®-VDD Power Indicator

@-Reset button: Used for resetting the BASIC Commander® to re-run the program.

®-Power selection: The sliding switch is used for switching the power supply. If it
is switched to the “0” position, VDD is turned off; if it is switched to the “1”
position, VDD is turned on but the VIN on X4 is turned off; if it is switched to
the “2” position, the VINs on both VDD and X4 are turned on. As the VDD is
turned on, the VDD indicator will be on. Please refer to the following table:
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VDD/VINNVCC VIN or VDD
Switch Position
(Female Header) (X4 header)
0 OFF OFF
1 ON OFF
2 ON ON

(6)-Power adapter input: The external power supply VIN can be connected with a
6V-12V DC power supply.

(D-DC power input: If an external power supply VIN is used, the user can select to
connect a 6-12V DC power supply directly to the pin header for power supply.
EX: The power line of the battery box for the Innobot is connected to this
position.

(8-Battery input: The user can connect the external power supply VIN with a 9-V
button battery.

Note: The user only needs to select one port from 6, (7), and (8). The voltage from

the power supply will be reduced and regulated to the 5-V VDD by the Education

Board with a maximum allowed current of 1 A. When the VIN is used as the power

supply, the LED at the center of the Education Board will be on.

(9-4 sets of cmdBUS pin headers: They can be connected to four 6-wire cmdBUS™
ribbon cables for connecting with Innovati’s peripheral modules.

¥IM [red)
GND [Black)
SDA
SCL
EVT
STN

The VIN provides an un-regulated external power supply with a voltage

ranging from 6 to 12 volts DC. This power supply can be further regulated to be 5
volts for supplying the peripheral modules. Special attention should be paid to the
orientation of the cmdBUS™ while plugging in. Reversed plugging orientation may
lead to damage of the components. If the ID number of the module declared in the
program is the same as the 1D number set by the hardware DIP switch, the
corresponding module may be used immediately. Of course, each module has its
own commands and functions. Please refer to the operation manual of each module.
(0-4 servo pin headers: There are 4 servo pin headers at the position marked with

11



X4 which are marked as P8, P9, P10 and P11 for the user to connect 4 servos.
(W: Signal, R: Power, B: GND)

(D-Servo power selection: It is located at the X5 position for selecting the VDD or
VIN by the jumper cap. While using the servo, in order to reduce power
consumption of the 9-V battery, the user can push the sliding switch from “2” to
“1” to turn off the power supply to the servos.

{2-1/0 pins

@-VIN Pins (Female Header)

VIN is an unregulated external power supply with a voltage ranging from 6 to
12 volts DC.

»-VDD Pins (Female Header)

Its voltage is regulated to 5 volts by the Education Board to provide a maximum
current of 1 A.

(»-VCC Pins (Female Header)

Its voltage is regulated to 5 volts by the Basic Command 1 to provide a
maximum current of 250mA.

(6-Bread-Board

D-GND
Common ground.
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<> Quick Start

Control the LED in different ways

An LED (Light Emitting Diode) is a device which converts electrical energy
into light emission by means of the recombination of the electrons in the p-type
semiconductor and the holes in the n-type semiconductor within the active layer;
different compound materials of the active layer, such as InGaN, AllInGaP, GaAs,
etc., allow the LED to emit the electromagnetic wave at different wavelengths. LED
has the advantage of emitting of light of various colors, is power-saving, compact,
long lifespan, fast response, low polluting, high reliability, high module flexibility,

etc.

In fact, in order to allow the user to distinguish the P and N electrodes, the
leads are often provided at different lengths; the P electrode has a long lead that
should be supplied with the positive voltage and the N electrode has a short lead that
should be supplied with the negative voltage.

Physical picture Circuit symbol

The driving voltage of the LED is typically within the range of 2.2-3.4V.
However, the output voltage of the 1/0 pins on the BASIC Commander is about 5V
with a supplied current of approx. 10mA. If such a voltage is directly applied on the
LED, it may exceed the rated voltage of the LED; in addition, in order to protect the
Pin4 on the Basic-Commander from being damaged due to over-voltage. Therefore,
it should be connected with the resistor R1 to limit the current.

A resistor is a common component in electronic circuits. The word “resistor”
implies that it can provide a resistant force to the current flowing in the electric wire
and is usually represented as “R” in Q (Ohm). Resistors have different packages and
specifications.

The resistance of a resistor can be identified with the four color rings. For
example, find the color ring representing the precision tolerance from the bottom of
the resistor; gold represents 5% and silver represents 10%. From the other end of the
resistor, find the first and second color rings and read their corresponding numeric
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values. For example, the first two color rings of the resistor shown on the top of the
following figure “Resistor Color Code Table” are red, so its corresponding numeric
value is 2,2 (Red, Red). Now read the third color ring representing the exponent,
which is Black (1) in our example. Thus, the obtained resistance value is 22Q. If the
third ring representing the exponent is gold, move the decimal point one digit to the
left. If the third ring representing the exponent is silver, move the decimal point two
digits to the left.

According to Ohm's law, if the voltage across the operating LED is 2.2V, in
order to limit the current passing through it within the allowed range of the BASIC
Commander (10mA), the resistance of R1 should satisfy the relation % =10ma .
of course, if the resistance of R1 is too large, the current passing through the LED is
too small so that the LED will be dim or even not lit. Therefore, it is suitable to

choose a resistance of 330Q to maintain the current at approx. 8.4 mA.,

rIm

=

WBlack

0
Brown 1 1 1 X 10 (Q) +1%
Red 2 2 2 X 100 (Q) +£2%
Orange 3 3 3 X 1 K(Q) -
4 4 4 X 10K(Q) -
Green 5 5 5 x 100K(Q) +0.5%
Blue 6 6 6 X 1 M(Q) =0.25%
Violet 7 7 7 X 10M (Q) +0.1%
8 8 8 - =0.05%
White 9 9 9 - -
Gold - - - X 0.1 +5%
Silver - - x 0,01 +10%
Colorless - +20%

S

Resistor Color Code Table

T

According to the above explanation, the resistance of R1 is 330Q means the



required resistor has the color code of “Orange Orange Brown Gold” according to

the resistor color code table.

Obijective of the Experiment: Understand the basic operation of the Education
Board for downloading a program to BC1.

Ex.: HIGH, LOW, and Pulseout. R1 3300

Experiment Circuit: P4 >

Program Code:

0 Dim X As Word '‘Generate a 2-byte value of 0-65535 in the variable X
1 Sub MAIN()

2 'Control by HIGH, LOW

3 High4 'Set the Pin 4 to be the high level of about 5 volts
4 Pause 3000 'Force the program to wait 3000 ms (3 sec)

5 Low 4 'Set the Pin 4 to be the low level of about 0 volt
6 Pause 1000 "Force the program to wait 1000 ms (1 sec)

7 'Control by Pulseout

8 For X=0 To 2000 " Declare a loop of 2001 times

9  Pulseout 4,X '‘Generate a pulse with a width of X on the Pin 4
10 Pause 10 'Force the program to wait 10 ms (0.01 sec)

11 Next

12 End Sub

Note to the program: Please refer to the operation manuals of BASIC Commander
and innoBASIC Workshop
*  For the declaration types, please refer to page 34.
*  For the details about the FOR...NEXT command, please refer to page 113.
*  For the details about the Pulseout command, please refer to page 156.
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Experiment result: This program will send a signal thorough Pin 4 as the output pin.
The result shows that the LED is on by the HIGH level signal for 3
seconds and then is off by the LOW level for 1 second.

Then, the FOR loop and Pulseout command are used to increase the

light intensity of the LED gradually from the off state and finally the
LED is off.
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Il. Control of the 360° Servo

(1) Internal Construction of the Servo

A servo internally comprises a small DC motor, a reduction gear set, a feedback
potentiometer and an electronic control board. The initial power is provided by the DC
motor rotating at a high speed and transmitted to the reduction gear set to generate a
high-torque output. The larger the gear ratio of the reduction gear set is, the larger the
output torque of the servo will be. Thus, it can withstand a larger force but the rotation

speed will be decreased accordingly.

(2) Operation Principle of the Servo

The reduction gear set is driven by the motor. Its output end drives a linearly
proportional potentiometer for the position detection. The potentiometer will convert the
rotational coordinate into a proportional voltage feedback to the control circuit board. The
control circuit board will compare it with the input control pulse signal. Then it generates
a correction pulse to drive the motor to rotate clockwise or counterclockwise so as to
make the output position of the gear set to be the same as the expected value. As a result,
the correction pulse will gradually tend into zero so as to achieve the precise positioning

Reduction gear set ﬁ

Feedback potentiometer

of the servo.

Control Pulse Input

Small DC motor

Electronic control a 5 ;
board
Schematic diagram of the servo structure and operation principle

(3) How to Control the Servo

The 360° servo is controlled by the pulse signal of 0.5-2.5ms 50Hz HIGH PULSE;
with the 1.5ms HIGH PULSE, it is in the stationary state; with the pulses less than 1.5ms,
it rotates clockwise; the smaller pulse width, the faster it rotates; with the pulses larger
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0.5ms
than 1.5ms, it rotates counterclockwise. ] -
PS. Each servo may have some difference in the control e
pulse width, the range 0.5-2.5ms is a reference value. It o -
actually has some difference. pome
Period 20 ms

- The servo has

three power wires as shown in the left figure.
Among the three wires of the servo, the white one
is the control wire that is connected to the control
chip. The middle red wire is the power line for the
operation of the servo, which is typically 5 volts.
The third wire is the ground wire.

Note: In the circuit diagram, these wires are referred to as W (white), R (red), and B

(black).
1.

Control the 360° servo for clockwise rotation, counterclockwise rotation, and
stopping.

Objective of the Experiment: Strengthen the practice of the Pulseout command and

understand the control method of the 360° servo.

Experiment circuit:

While connecting the circuit, use the servo pin header at

VDD P11 —
T—R T the X4 position on the Education Board. Pay attention
B Ln2e2 to the color of the wires during the connection,
1 W(white), R(red), and B(black).
GND

Program Code:

o N o o A WO N P O

Dim X As Word

Sub MAIN()

Low 11

Do ‘Generate an infinite loop

'Fast clockwise rotation

For X=0 To 100 '‘Generate a loop of 101 times
Pulseout 11,100  'Generate a pulse of 0.5ms in width on Pin 11
Pause 16 'Force the program to wait 16 ms

Next
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9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

‘Slow clockwise rotation

For X=0 To 100
Pulseout 11,280  'Generate a pulse of 1.4ms in width on Pin 11
Pause 16

Next

'Stop

For X=0 To 100
Pulseout 11,300  'Generate a pulse of 1.5ms in width on Pin 11
Pause 16

Next

‘Slow counterclockwise rotation

For X=0 To 100
Pulseout 11,320  'Generate a pulse of 1.6ms in width on Pin 11
Pause 16

Next

'Fast counterclockwise rotation

For X=0 To 100
Pulseout 11,500  'Generate a pulse of 2.5ms in width on Pin 11
Pause 16

Next

Loop

End Sub

Experiment result: The servo will make a fast clockwise rotation, a slow clockwise

PS: Each servo has a slightly different pulse width threshold. It should be adjusted

rotation, stop, a slow counterclockwise a fast counterclockwise

rotation, rotation in sequence.

according to actual conditions.

2. Control the Innobot for Simple Movement

Obijective of the Experiment: Apply the Experiment 2 to the control of Innobot to

understand the motion of Innobot.

Experiment circuit:

VDD P10 VDD P11
o [e]e]e) N i [e]e]e) N
R 113@®3 QR“ S I
F 000 T 000
‘GND GND
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Program code:

Dim X As Word

Sub MAIN()

Low 10

Low 1

'PIN 10 Left servo, PIN 11 Right servo

'Fast forward

For X=0 To 50
Pulseout 10,500
Pulseout 11,100
Pause 16

Next

'Fast backward

For X=0 To 50
Pulseout 10,100
Pulseout 11,500
Pause 16

Next

'Stop

For X=0 To 100
Pulseout 10,300
Pulseout 11,300
Pause 16

Next

“Turn right at the current position

For X=0 To 100
Pulseout 10,320
Pulseout 11,320
Pause 16

Next

Turn left at the current position

For X=0 To 100
Pulseout 10,280
Pulseout 11,280
Pause 16

Next

Pulseout 10,300

© 00 N O O A WO DN B, O

W W W W W W NN DNDNDNDNDNDNDNDDNDNDNNDNDNDMDNRPEPRPRP PR PR P PP PR
g A WO N PFP O O 0 NO ol A WNPFP O O oo NOoO O b 0O DN P O
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36 Pulseout 11,300
37 Pause 16
38 End Sub
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I11.  Simple Music Score Key-in Output Mode

A speaker (loudspeaker) or buzzer is a kind of transducer that converts electrical
signals into sound, and is the commonly used as sound making component in electronic
products. Although there are various kinds of speakers, the basic operation principle is
approximately the same: when a current signal passes through a coil, the coil will
generate a magnetic field repelling the magnetic field of the magnet so as to force the
cone diaphragm to vibrate. The sound wave generated from such a vibration is
transmitted through the air to the ear drum to become the sound being perceived; the
magnitude of the current and the frequency of the vibration determine the loudness and
the pitch of the sound respectively! In fact, the generation of sound waves of a speaker by
pushing the air is quite a complicated process.

Buzzers can be categorized into piezo and magnetic type according to the operation
principle. The piezoelectric buzzer (piezo buzzer) generates sound waves by driving a
metal diaphragm based on the piezo-electric effect of the piezoelectric ceramics; in a
magnetic buzzer, the metal diaphragm will be pulled down while being energized and
rebound back while not being energized based on the electro-magnetic effect. In this
experiment, the used buzzer has an operating of 3V-7.5V.

The method for calculating the frequency of each note in the music scale: First,
remember that the note “low A” has the frequency of 440Hz. The frequency of every
adjacent semitone is 1.059 times of the frequency of the previous note. For the
convenience of the user to memorize, the following figure shows the relation between the
piano keyboard and the corresponding notes:

F= e
Lo D] E F = A B

B is a whole tone higher than A (two semitones equal a whole tone), so the frequency of
the note B:

B = 440Hzx1.059x1.059=493.9Hz

C = 440Hzx1.059%1.059%1.059=493.9Hzx1.059 =523Hz

Note: C& is a semitone higher than B.

8l

For example:

Therefore, according to the above principle, the frequency of each note in the scale
between the “low C” (Do) and the “high C” (Do) can be calculated.
The following figure is a Frequency Look-up Table:
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Note Frequency | Period (ms) | Half Period
(H?) (ms)
Do 523 1.91 0.96
Dio® 554 1.8 09
Re 587 1.7 0.85
Re# 622 1.6 0.8
M 659 1.82 0.76
Fa g98 1.43 0.72
Fa* 740 1.35 058
Sol 785 127 0.54
Sol# a31 1.2 0.5
La as0 1.14 0.57
Law 832 1.07 0.54
Ti G288 1.00 0.50
Do 1047 0.96 0.48

Obijective of the Experiment: Understand the relation between the sound generated from
the piezo buzzer and the frequency, and the use of the
SOUND command.
Use the DEBUG, DEBUGIN and SOUND commands to
complete the simple interactions.

IRl

Experiment Circuit: The “+” symbol marked on the

P12
>

top of the buzzer indicates the
positive electrode, which should
be connected to Pin 12. GﬁD

(If the used buzzer has no indication mark for the positive electrode,

connect the longer lead as the positive electrode.)
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Program code:

0

w N -

© 00 N o o1 b~

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Dim X As Byte
Dim Y As Byte
Dim CODEIN As Byte
Dim CODE(99) As Byte "Generate an array of 100 elements. Each element is
one byte.
Sub MAIN()
Do
Debug CR,"KEY=10 TO SET;KEY=!10 TO RUN",CR
Debugin CODEIN
If CODEIN =10 Then
X=0
Debug CLS,"Do-Si = 1-7 High Do=8 Rest=9",CR
Do
Debugin CODEIN
If 0<CODEIN And CODEIN<10 Then
Debug CODEIN

X+=1
CODE(X)=CODEIN
End If
Loop Until CODEIN =0
End If
Debug CR

For Y=1To X Step 1
Debug CODE(Y)
Select CODE(Y)

Case 1
SOUND 12,250,523 ‘Do 1 C
Case 2
SOUND 12,250,587 'Re 2 D
Case 3
SOUND 12,250,659 ‘Mi 3 E
Case 4
SOUND 12,250,698 'Fa 4 F
Case 5
SOUND 12,250,785 'Sol 5 G
Case 6

SOUND 12,250,880 ‘La 6 A
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36
37
38
39
40
41
42
43
44
45

Case 7
SOUND 12,250,988 'Si 7 B
Case 8
SOUND 12,250,1047 ‘Do HighC
Case 9 'Rest
Pause 250
End Select
Next
Loop
End Sub

Description of the program:

6

11-18

21-43

Use the DEBUG command to display KEY=10 TO SET;KEY=!10 TO

RUN. CR means carriage return.

Use the DEBUGIN command to input the data from the terminal and store it
into CODEIN.

Use the IF...ELSE command to determine if the input value is 10.

Use the DO...LOOP UNTIL command to control the loop. If the input value is
0, exit the loop. Otherwise, the loop continues.

Use the FOR...NEXT and SELECT...CASE commands, the number of loops
is determined by X. Read the input value orderly, display it on the terminal and
generate sound according to the contents in the CASE statement.

The SOUND command generates a square wave with the parameters as follows:
SOUND Pin#, duration (ms), width of the square wave (Hz)

Note to the program: Please refer to the operation manuals of BASIC Commander and

innoBASIC Workshop.

* For more details about the DEBUG command, please refer to
page 80.

e For more details about the DEBUGIN command, please refer
to page 84.

* For more details about the IF...ELSE command, please refer to
page 80.

* For more details about the DO...LOOP UNTIL command,
please refer to page 88.

* For more details about the SELECT...CASE command, please
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refer to page 174.
Experiment result: After the user executes the program, if the input value is 10, the user

can set the music score. During the setting of the music score, if the
input value is 0, it will play the music score entered so far.

26



IV IR Receiving and Transmission Test
Variable resistor:

. A 5KQ variable resistor is used. The variable resistor has three
leads. Choose any one of the left and right leads to work together
with the middle lead. The adjustment of the resistance can be
performed by rotating the screw the on the top.

IR Receiver:

Signal \oltage range of the power supply: 2.7V -6.0V

Ground Power Receiving frequency: 37.9KHz

IR Transmitter: The long lead is the positive electrode. Because the IR transmitter

has a wide emission angle, the insulation sleeve is used to limit the emission range so as

to facilitate the experiment. While attaching the insulation sleeve, slip the sleeve into the
IR transmitter from the larger opening end as shown in the following figure.

Objective of the Experiment: With the exercises in Experiments (1) and (3), the control of
the light intensity of the LED and the control of the
variable resistor can be used to adjust the sensitivity for the
IR receiving and transmission.
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Experiment circuit:
Place the IR transmitter and

VDD
T |
PO ]} receiver facing the same
2200) 220Q2 . f
direction.

GND GND
P2 > M

5kQ 5kQ
P4
3300 3300
N Z\\
LED LED IR
LED LED
GND GND GND GN

Program code:

0 DimR_IRAs Byte

1 DimL_IRAsByte

2 Sub MAIN()

3 Do

4 SOUND 2,5,38500 'Generate a square wave with the duration of 5ms at
38.5kHz on Pin 2.

5 R_IR=1In(0) 'Assign the logic input value of Pin 0 into R_IR.

6 IfR_IR=0Then 'Determineif R_IRis 0. IfitisO, it implies that there is

28




13
14
15
16
17
18
19
20
21

reflection.
High 4
Else
Low 4
End If

SOUND 3,5,38500 'Generate a square wave with the duration of 5ms at
38.5kHz on Pin 3.
L IR=1In(1) ‘Assign the logic input value of Pin 1 into L_IR.
IfL_IR=0Then
High 5
Else
Low 5
End If
Pause 16
Loop
End Sub

Note to the program: Please refer to the operation manuals of BASIC Commander and

innoBASIC Workshop
* For more details about the IN command, please refer to page 125.
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V.

IR transmission and receiving, black line movement + LED indication

Obijective of the Experiment: Make an application that integrates the IR, LED and the
360° servo. Adjust the required sensitivity from Experiment
(4) to complete the setting of the movement.

Experiment circuit:

VDD
j
2200

Place the IR transmitter and receiver

toward the ground to detect the black
line.

VDD
/:D :t)
P1
2200
GND
P3 > M

PO
GND
P2 > M
5kQ) 5kQ)
P4 PS5
3300 33002
NERVAN
LED IR
LED
GND  GND
VDD P10 —— VDD P11
=W VRV Ty =W VRV
F F
GND GND

Program code:

-
o
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Dim R_IR As Byte
Dim L_IR As Byte
Sub MAIN()
Low 10
Low 11
Do
SOUND 2,5,38500
R_IR = In(0)
IfR_IR=0Then
High 4
Else
Low 4
End If

SOUND 3,5,38500

L IR=1In(1)

If L_IR=0Then
High 5

Else
Low 5

End If

IfR IR+L IR=2Then
Pulseout 10,350
Pulseout 11,250
Pause 16

Elseif R_ IR+ L_IR=0Then
Pulseout 10,350
Pulseout 11,250
Pause 16

Elseif R_IR =0 Then
Pulseout 10,250
Pulseout 11,250
Pause 16

Elseif L_IR =0 Then
Pulseout 10,350
Pulseout 11,350
Pause 16

End If
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38 Loop
39 End Sub

Description of the program:

4-18 Check if the left and right IR sensors sense any signal and display the situation
on the LED.

19-35  Compare the received sensor data and select the movement path after

determination.
Experiment result: It can move along the path of the black line.

PS. The IR receiver may be influenced by other IR emission sources. During the
experiment, please turn off or keep away from other IR sources. (Ex.: computer monitor)
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VI. Phototransistor applications
Objective of the Experiment: Understand the control of phototransistors. Use the 1/0O pins
and commands to serve as switching circuit.

Experiment circuit:
L.S3200 VDD VDD
The range of the used resistor:

10KQ-470KQ. If the resistance

is higher, its sensitivity is o LS N LS
higher. <; @

PO P1
220K Q 220K Q
330KQ) 330K0)
P2 P3 P4 P5
Program code:
0 DimLS_RAsByte
1 DimLS_LAsByte
2 Dim DATA R As Byte
3 Dim DATA L As Byte
4 Sub MAIN()
5 Lowl10
6 Lowll
7 Do
8 Low?2 '220KQ lead is set as LOW (as short circuit)
9 Input3 '330KQ lead is set as INPUT (as open circuit)
10 LS R=1In(0) ‘Obtain the data from Pin 0 and store it into LS_R
11 IfLS R=0Then 'Determineif LS RisO. Ifitis1l, DATA R
12 'Is set as 2 to imply that the light source is nearer.
13 Low3 '330KQ lead is set as LOW (as short circuit)
14 Input 2 "220KQ lead is set as INPUT (as open circuit)
15 LS R=1In(0) ‘Obtain the data from Pin 0 and store it into LS_R
16 IfLS R=0Then 'Determineif LS RisO. Ifitis1l, DATA R
17 "Is set as 1 to imply that a light source exists.
18 DATA R=0
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Else
DATA R=1
End If
Else
DATA R=2
End If
Low 4 '220KQ lead is set as LOW (as short circuit)
Input 5 '330KQ lead is set as INPUT (as open circuit)
LS L=1In(1) 'Obtain the data from Pin 1 and store it into LS_L
IfLS L=0Then 'DetermineifLS LisO. Ifitis1,
'DATA L is set as 2 to imply that the light source is nearer.
Low 5 '330KQ lead is set as LOW (as short circuit)
Input 4 220K lead is set as INPUT (as open circuit)
LS L=1In(0) 'Obtain the data from Pin 1 and store it into LS_L
IfLS L=0Then 'DetermineifLS LisO. Ifitis1,
'‘DATA L is set as 1 to imply that a light source exists
DATA L=0
Else
DATA L=1
End If
Else
DATA L=2
End If
'If the two sensors at both the left and the right sides apparently receive the same
light intensity, move forward.
If DATA_R=2 And DATA_L=2 Then
Pulseout 10,350
Pulseout 11,250
Pause 16
'If the light intensity on the right is higher than that on the left, turn right.
Elseif DATA L < DATA_R Then

Pulseout 10,350

Pulseout 11,300

Pause 16
'If the light intensity on the left is higher than that on the right, turn left.
Elseif DATA L > DATA_R Then

Pulseout 10,300
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Pulseout 11,250

Pause 16
'If there is no apparent light source, stop the movement.
Else

Pulseout 10,300
Pulseout 11,300
Pause 16

End If

Loop

End Sub
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SOUND

Syntax

SOUND Pin, Duration, Width

Operation

Generate a square wave on the specified pin.

*  Pin-aconstant or variable value (0-23) to specify the pin that generates the square
wave signal. For a 24-pin BASIC Commander, the range of the pin value is 0-15.

*  Duration - a constant or variable value (0-65535) to specify the duration of the
signal generation in ms.

*  Width - a constant or variable value (0-65535) to specify the width of the square
wave in Hz.

Example

The following program is an example that uses the SOUND command to generate a

sound of the note “low C” (Do) on the piezo buzzer through Pin 0 for 5 seconds. (The

required frequency of the note “C” is 523Hz.)
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