Exploring Robotics with Electronics: Shield-Bot Activity Worksheet

Lesson 2:  Shield, Lights, Servo Motors

Name:




  Date:






Class:




Teacher:
By the time students complete this section they will be able to:

· Connect, adjust, and test the Parallax Continuous Rotation Servo motors 

· Calibrate the Continuous Rotation Servo motors 

· Demonstrate ability to read a wiring diagram

· Know the difference between a wiring diagram and a schematic 

· Construct a circuit with LEDs and Resistors
· Know how long a millisecond lasts and how to abbreviate it 

· Understand how the speed and direction are controlled for the Continuous Rotation Servo motors 

· Understand Pulse Width Modulation and how it is used with the Servos

· Understand how to send  and receive information from the Ports on the board 

· Write code to send commands to turn LEDs on and off

· Write code to control the servo direction and speed
· Include libraries as part of code

Hardware
· How to mount the Board of Education Shield on your Arduino module

· How and why to provide an external battery power supply for the system

· How to connect the servos to the Board of Education Shield
Electronics
· What a resistor does, what its schematic symbol looks like, and how to read its value by decoding the color-bands on its case

· What tolerance is, in relation to a resistor’s stated value

· What an LED does, what the schematic symbol for this one-way current valve looks like, and how to identify its anode and cathode

· What a solderless breadboard is for, and how it connects electronic devices

· How to build LED indicator light circuits

· The parts of a servo motor, how to connect it to the Board of Education Shield

· What a potentiometer is, and how to calibrate a Parallax continuous rotation servo by adjusting its potentiometer

· What a pulse train is, and how to control a servo with pulse width modulation
Programming
· How to use the Arduino’s pinMode and digitalWrite functions to send high and low output signals

· How to use #include to add the Servo library to a sketch

· Using the Servo library’s functions to attach and control a servo

· Writing sketches to control the servo’s speed, direction, and run time
Engineering
· Building a circuit on a solderless prototyping area

· Using an indicator light to monitor communication between devices

· What subsystem testing is, and why it is important

· Creating a reference table of input parameters and how they affect a device’s output
Assignments Checklist:
Put an X in Done for item as it is completed.  Your instructor may assign any Points when reviewing the worksheet.

	Done
	Points
	Description

	
	
	1. View the videos. 

	
	
	2. Read and follow the instructions in the linked Chapter 2.  

	
	
	3. Review the Key Points or FAQs and any linked handouts. 

	
	
	4. Complete the activities assigned by your instructor.  Document your work in the Activities section below.  

	
	
	5. Answer the Questions at the end of the chapter below.

	
	
	6. Complete the Programming Exercises at the end of the chapter and fill in the section below.

	
	
	7. Complete the Projects at the end of the chapter and fill in the section below.

	
	
	8. Send this completed worksheet to your instructor. 

	
	
	TOTAL POINTS


Activities:   
Describe what you accomplished and any issues you encountered while completing each of the activities and how you overcame them. (Optionally include screen captures or pictures to document your work.)
Activity 1: Board of Education Shield Setup

Activity 2: Build and Test LED Indicator Lights

Activity 3: LED Servo Signal Monitors

Activity 4: Connect Servo Motors and Batteries

Activity 5: Centering the Servos

Activity 6: Testing the Servos
Activity 7: Constants and Comments
Your Turn

Take a video of your robot performing the your turn activities, running the programs you wrote. Point the camera to your face and say hello and your name and the chapter at the beginning of the video, so we know it is yours. Upload the video(s) to youtube.com (or other online site).  Paste the video link(s) here.

Questions: 
Fill in the answers after each question.
1) How do you connect two leads together using a breadboard?
2) What function sets a digital pin’s direction?
3) What function sets pin 13 to 5 V? What function sets it to 0 V?
4) How can a sketch control the duration of a 5 V signal?
5) What are the pulse durations that tell a continuous rotation servo to turn

a) full speed clockwise,

b) full speed counterclockwise,

c) stay still.

6) Which call would make a servo turn faster?

a) servoLeft.writeMicroseconds(1440) or

b) servoLeft.writeMicroseconds(1420). Why?
7) How can a sketch control the duration of a certain servo signal?

Programming Exercises  
Fill in answers or paste program code after each.
1) Write a loop function that makes an LED blink 5 times per second, with an on time that’s 1/3rd of its off time. (Disconnect the servos for this exercise!)
2) Write a setup function that makes the pin 13 servo turn full speed clockwise for 1.2 seconds, while the pin 12 servo stays still. After that, set both servos to stop.
3) Write a setup function that makes one servo turn the same direction for 3 seconds. The other servo should turn the opposite direction for the first 1.5 seconds and the same direction for the second 1.5 seconds. Then, make bothservos stop.
Projects  
Paste program code after each.
1) Look up the servo library’s detach function and use it in place of servoLeft and servoRight.writeMicroseconds(1500) to stop servos after they turn for 3 seconds.
2) Write a program that makes the pin 13 servo turn counterclockwise while the pin 12 servo turns clockwise. After 3 seconds, make both servos turn counterclockwise for 0.6 seconds. Then, make both turn clockwise for 0.6 seconds. Then, make the pin 13 servo turn clockwise and the pin 12 servo turn counterclockwise for 3 seconds.
Controlling Servo Speed and Direction

	Pin 13 servoLeft
	Pin 12 servoRight
	Description
	Behavior

	1700
	1300
	Full speed, pin 13 servo  counterclockwise (CCW), pin 12 servo clockwise (CW)
	Robot moves ___

	1300
	1700
	
	

	1700
	1700
	
	

	1300
	1300
	
	

	1500
	1700
	
	

	1300
	1500
	
	

	1500
	1500
	Both servos should stay still.
	Robot stays still.

	1520
	1480
	
	

	1540
	1460
	
	

	1700
	1450
	
	

	1550
	1300
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