ARX ASURO Activity Worksheet – 19: Assemble Collision Detection Circuit

School:  

Course:
 

Instructor:

Student Name:





Date:

 Week:


Block: 


Team:

Section: 3 PC Board Robot Assembly
Lesson: 019: Assemble Collision Detection Circuit
Driving Question:

Can we assemble the Collision Detection circuit onto the PCB?

Assessment:

	Points

Earned
	Total Points
	ASSESSMENT METHOD

	ASSIGNMENTS:

	
	
	Vocabulary

	
	
	Worksheet Assignments/Labs

	
	
	Course Research

	
	
	Engineering Journal Entries

	
	
	Calculations

	QUIZ/EXAM:

	
	
	Materials Covered Quiz /Exam

	
	
	Performance Objectives or Standards Quiz/Exam

	
	
	Student Generated Quiz

	PROJECT:

	
	
	Project Design – Engineering Notebook  or Journal

	
	
	Project Troubleshooting 

	
	
	Program Code

	
	
	Competition


Lesson Materials:

Activity #19: Assemble Collision Detection Circuit

Background:

In this activity we install and solder the circuit components that provide Collision Detection capabilities for the robot.  The Collision Detection circuit assists in detecting objects with switches on the front of the robot.

How does this differ from building the prototype of the Collision Detection circuit?

We now know about the Collision Detection process and the parts that make up the Collision Detection circuit. We have reviewed how the switches function and how they designers specified a different resistor value for each switch.  We have read the schematic diagram, created a prototype of the circuit, and tested the operation of each component.  Now we will solder the switches, resistors, and capacitors that are part of this circuit onto the PCB.  

We take care and use caution while soldering, and carefully identify and prepare each part prior to soldering it to the PCB.

Concepts:

1. Engineers and technicians use technology to solve problems, improve investigations and communicate. 
2. Understandings about science and technology.  Robots and automated machines are technological inventions based on science and research.
3. Science as a human endeavor.  The application of robots:  to help humans solve problems or perform jobs and functions that are dangerous, dirty, or not desired by humans, or require accuracy and speed that most humans cannot sustain.
Performance Objectives:

It is expected that students will:

1. Demonstrate safe use of soldering when attaching items to a PCB board.

2. Assemble and identify Collision Detection circuit components 

3. Solder Collision Detection circuit components to PCB board

4. Demonstrate knowledge of soldering and de-soldering techniques

5. Demonstrate ability to read and understand a circuit diagram

6. Demonstrate functional knowledge of resistors, switches, and capacitors

7. Use a digital multimeter to verify operation of the circuit

8. Test operation of collision detection circuit, record and compare results of tests to prototype

9. Apply troubleshooting techniques to resolve any issues with the collision detection circuit

10. Calculate the resistance values for the circuit with various switch settings.

 

Activity Instructions:

Complete these steps.   Estimated Time to complete: 60 minutes
1. Open Activity 19 Worksheet and review

2. Read Chapter 19 Assemble Collision Detection Circuit in book
3. Review the other linked resources 

4. View activity video: Assemble Collision Detection Circuit
5. Complete activities in the worksheet

6. Complete Assessments
Instructions for Assembling: 

1. Locate the components and place them on top of a printed diagram. 

2. Look up the polarity of items and note them on the diagram.
3. Locate where the components go on the printed PCB diagram, noting any clues for orientation.
4. Assemble and wire the circuit using the PCB board and parts following the schematic diagram and steps illustrated in the activity video. Solder the components in the order listed below.

5. When complete, your PCB should look similar to this:

Diagram:
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Parts Needed:

· PCB board from prior assembly

· Switches – K1,K2,K3, K4, K5, K6 (must be mounted flat to the PCB surface!)

· Resistors – 

· R23 (1M), (brown, black, green, gold)
· R24(1K),  (brown, black, black, brown, brown)
· R25(2K), R26(2K), R32(2K), (red, black, black, brown, brown)
· R27(8.2K), (grey, red, black, brown, brown)
· R28(16K), (brown, blue, black, red, brown)
· R29(33K), (orange, orange, black, red, brown)
· R30(68K), (blue, grey, black, red, brown)
· Capacitors – C7 (4.7nF) Ceramic; Imprinted: 472
Assembly Steps:

Assemble and wire the circuit using the PCB board and parts following the schematic diagram and steps illustrated in the Collision Detection PCB Assembly video.  Insert components into PCB, use the same technique for preparing components as before, and solder each component in this order:

1. Installing R23 (1 Meg ohm resistor)
Power is supplied to the collision detection circuit via R23 from V+ so we will install this resistor first. Bend resistor leads for vertical insertion. Insert the resistor into the PCB as indicted matching its printed location. Turn the PCB over and solder the resistor.

2. Installing C7 4.7 (Nanofarad Capacitor)
Locate the position for C7 on the PCB, insert C7. Turn the PCB over and solder C7 leads.

3. Installing R30 (68 K ohm Resistor)
Locate the position for R30. Bend the resistor leads for vertical installation, insert R30 into the PCB Turn the PCB over and solder the resistor leads.

4. Installing K6

Locate the position for K6, note orientation, insert K6, turn the PCB over and solder K6 leads.

5. Installing R29 (33 K ohm Resistor)
Locate the position for R29. Bend the resistor leads for vertical installation, insert R29 into the PCB Turn the PCB over and solder the resistor leads.

6. Installing K5

Locate the position for K5, note orientation, insert K6, turn the PCB over and solder K5 leads.

7. Installing R28 (16 K ohm Resistor)
Locate the position for R28. Bend the resistor leads for vertical installation, insert R28 into the PCB Turn the PCB over and solder the resistor leads.

8. Installing K4

Locate the position for K4, note orientation, insert K4, turn the PCB over and solder K4 leads.

9. Installing R27 (8 K ohm Resistor)
Locate the position for R27. Bend the resistor leads for vertical installation, insert R27 into the PCB Turn the PCB over and solder the resistor leads.

10. Installing K3

Locate the position for K3, note orientation, insert K3, turn the PCB over and solder K3 leads.

11. Installing R26 (2 K ohm Resistor)
Locate the position for R26. Bend the resistor leads for vertical installation. Insert R26 into the PCB. Turn the PCB over and solder the resistor leads.

12. Installing R32 (2 K ohm Resistor)
Locate the position for R32. Bend the resistor leads for vertical installation. Insert R32. Turn the PCB over and solder the resistor leads.

13. Installing K2

Locate the position for K2, note orientation. Insert K2. Turn the PCB over and solder K2 leads.

14. Installing R25 (2 K ohm Resistor)
Locate the position for R25. Bend the resistor leads for vertical installation. Insert R25. Turn the PCB over and solder the resistor leads.

15. Installing K1

Locate the position for K1, note orientation. Insert K1. Turn the PCB over and solder K1 leads.

16. Installing R24 (1 K ohm Resistor)
Locate the position for R24. Bend the resistor leads for vertical installation. Insert R25 into the PCB. Turn the PCB over and solder the resistor leads.

Testing Steps:

1. Set Digital Multimeter to 200,000 Ohms.

2. We attach black lead of meter to negative power supply or ground (pin 8). Red lead of meter to input of switches on Microcontroller – (AD input) pin 27. 
3. Push switch 1, then switch 2, etc. and then push combinations of switches and record readings in the table.  Each switch gives a different reading, and each combination gives a different reading.

Troubleshooting:
Compare to readings recorded for prototype. If we have the correct readings we know we have the right resistors and that it is soldered correctly. 
 If there is no reading when we push a switch, either the switch is not soldered correctly or the resistor(s) are not correctly soldered.

Questions:
1. Create a list of new vocabulary words and their definitions.

2. Record Measurements taken during the activity here.

Resistance Chart

	Switch
	Switch 1
	Switch 2
	 Switch 3
	Switch 4
	 Switch 5
	Switch 6

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	

	5
	
	
	
	
	
	

	6
	
	
	
	
	
	


3. Take a picture of the completed activity and include it here.

4. Did you have any difficulty with the assembly process? What troubleshooting steps did you follow to resolve any issues?

5. Did you have any soldering issues with this circuit?  Did you have to de-solder or remove any solder after the assembly was complete?  What technique did you use? 
6. With 2 resistors in parallel, the total resistance is more or less than the sum of the resistance?  
a. Is the total resistance less than the smallest resistor?
7. What is the formula for calculating resistance in a parallel circuit?  
8. What is the formula for calculating resistance in a series circuit?
9. Use the resistance formula to calculate the value of the resistance in this circuit. 
10. Use the resistance formula to calculate the value of the resistance in this circuit.

11. How did this activity go for you?  

a. What challenges did you overcome and how? 

b. What new skills or knowledge did you acquire? 

c. Reflect on this activity and write a conclusion.

Project Activities:

1. Continue your project design notebook for the ARX ASURO robot.   Create a sub-section for the Collision Detection Circuit in the Assembly section.  Insert the circuit diagram.  Describe the circuit and list the parts used.

2. Take a picture of the completed activity and insert it into your notebook.

Physics Activities:
1. Compare resistance flowing through a parallel circuit to water flowing through pipes with parallel paths.  Create a drawing and show gallons per minute on the water pipes and amps on the parallel circuit, include the total input and output and measurements on each branch.
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