MICROBOT KIT

MICROCONTROLLER ROBOT & EXPERIMENT BOARD

OP-AMP LINE TRACKING ROBOT
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This line tracking robot circuit is another fundamental circuit that detects white or
black-colored areas to control the robot's movement along the desired path. The advantage of this
circuit is its use of an op-amp to control the motors, which makes its operation superior to circuits
using transistors. Moreover, it allows for an in-depth study of the operational behavior of op-amp
ICs.

Technical Information:

-Circuit Power Supply: 4.5V from 3 AA alkaline batteries. (not included).

-Maximum current ption: approxi ly 100mA.

-Adjustable sensitivity for detection.

-Sensor circuit board size: 2.36 x 0.60 inches.

-Control circuit board size: 2.18 x 2.10 inches.

-Total size of the robot: 5.20 x 4.80 x 2.80 inches.

Circuit Operation

This circuit's operation is divided into two interconnected parts: the light detection circuit and
the motor control circuit.

The light detection circuit is responsible for receiving light reflections from both white and black
surfaces. White surfaces reflect more light compared to black surfaces. When both sensors detect a
white surface, both motors operate and move the robot forward. If a sensor detects a black surface,
that motor stops, causing the robot to turn in the direction where the white surface is detected.

The light detection circuit is further divided into left and right sides.The left side includes LED L
and PHOTO L, while the right side includes LED R and PHOTO R. Both sides function similarly.
VRIK regulates the current flowing through transistor TR1 and LED on both the left and right sides.

Adjusting VRIK affects the brightness of the LED. The light d ion uses phototransistors
PHOTO L on the right side and PHOTO R on the left side. When the phototransistor receives more

light, the current flow increases. This light comes from the reflection of white and black areas. Light

reflected from white surfaces is more intense than from black surfaces. The phototransistor's output
is then sent to the motor control circuit.

The motor control circuit is also divided into left and right sides. The left side contains IC1/1 C
and TR2, while the right side has IC1/2 C and TR3. Both sides operate similarly. The input voltage
from the phototransistor is sent to the op-amp's positive terminal for comparison against the negative
terminal. The output of this comparison is sent to the base of TR to amplify the current and drive the
motors. VR in the op-amp's output is used to adjust the voltage supplied to the transistor, controlling
the motor's speed as desired.

Circuit Assembly

The circuit assembly intercomected two sets of circuit boards: the sensor set and the motor
control set.

For the first set, which is the sensor set, it includes LEDs and phototransistors. Both p

have similar features. Note that the phototransistor has a black-colored small tube. When inserting
the phototransistor, align it correctly with the image on the printed board. As for the LED, it has
clear legs. Pay attention to their length and the insertion process as depicted in Figure 3.

The second set is the motor control set. When assembling, begin with the components that have
the least height. Start from the diode, then the resistor, and follow a gradual increase in height.
Components with terminals such as diodes, electrolytic capacitors, and LEDs must be inserted with
the correct polarity each time. The method of checking polarity and inserting components is depicted
in Figure 3. For VRL and VRR, use a value of 100k or 104 ohms, and for VML and VMR, use a value
of 10k or 103 ohms.

When soldering, utilize an iron not exceeding 40 watts and exercise caution to prevent bridging.
After soldering is completed, double-check the soldering points and component correctness. If sure of
their accuracy, connect the 4-wire cable to the sensor set, ensuring the L R wire positions are correct.

For the assembly of the robot itself, follow the instructions provided on the second sheet manual.

Circuit Testing

Once the assembly is completed, adjust all screws to be in a halfway position. Move the slide
switch towards OFF and insert 3 AA batteries.

Then, slide the switch to ON to power the circuit. LED G1 and LED G2 will turn on.

1.Test by adjusting the VR1K potentiometer. Rotate it to the far left; both LEDs on the sensor
print board should turn off. Slowly adjust it to the right: both LEDs on the sensor board will
gradually brighten. After that, turn the VR1K potentiometer to the far right; both LEDs on the
sensor board will be at their brightest.

2.Place the robot so both sensors are on a white surface. Both motors will rotate clockwise. If any
motor rotates in the opposite direction, it means the motor is reverse polarity make the necessary
corrections. When all is functioning correctly, adjust the VR1K potentiometer to be in the middle.

3.Adjust the VRL and VRR to the far left. Place the robot so both sensors are on a white surface;
both motors will not rotate.

4.Gradually adjust the VRL to the right until the left motor starts turning, then stop adjusting
the potentiometer.

5.Gradually adjust the VRR to the right until the right motor starts turning, then stop adjusting
the potentiometer.

6.Test it on a test field, ensuring the black line is in the middle between the sensors. The robot
will run along the black line on the test field.

7.After confirming the robot's functionality, adjust the speed of the left motor using the VML
potentiometer and the right motor using the VMR potentiometer as needed.

Note: Normally, a motor will turn clockwise. If a motor turns counterclockwise, it

| means the motor has reversed polarity.

Figure 1. Robot Circuit
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Assembling Steps of the Body set. TuaeumsUsznoudIviueun

Fix the mini caster wheel set to

the Body, by using a bolt as a holder.
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Flat head nut 2.5x10 and NUT M2.5
floawainlesdag 2.5x10 nazdudio M2.5

Install battery holder to body robot with flat head nut 2.5x10 and nut M2.5. Insert the electric wire battery holder into

Uszneudimuuing AA Nagessaniudueunlaglyiieniuifes g 2.5x10 body robot.
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Solder battery holder wire to
MB123-1 PC-board at +BAT- Red
wire is positive pole and Black is
negative pole. i
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Solder the 4-core cable from the sensor board
at points L+ E R to the MX123-1 board
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Install the wheels onto the shaft

of the gear motors and secure them
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Screw 2x1/4

with the remaining two #2 x 1/4"
pomty screws
mawumuﬂmammnmmu ang 2x1/4
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Solder electric wire at motor pole with red

Take off the both screw of motor gear and then mount the motor lock. wire solders at left hand side and black wire solders

Secure with the both screw of motor gear. at right hand side.
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The robot is prompt working and playing.
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Mount MB122-2 PC-board into body robot
and secure them with two #4 x 1/4"" screws.
fiaun s MB122-2 Serew 4x1/4

fummueun laglyanving 4x1/4 ang 4x1/4

Screw 2x1/4

@ T ? ? ? ang 2x1/4

Solder motor wire to MB123-1 PC-board.

Red wire is positive pole and black wire is

negative pole. Character "L" is left motor gear
and "R" is right motor gear
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Mount motors, each with

mnmumuammaanL flo Namasmmme
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Taglvangving 2x1/4
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Screw 4x3/4
ang 4x3/4

NOTE: This robot has to playing at low light place

fi king of :
Mount MB123-1 PC-board into body robot or protect error working of sensor

and secure them with two #4 x 3/4" screws. vname: Tumsihlday mseuluaovdifidivasves
daun RN MB123-1

fufmvueun laglyangving 4x3/4
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