7th Grade Curriculum							Lesson 6		Digital Electronics



Today we start working with ‘Logic Circuit Problems’  located on the website at the following link: http://www.bscsd.org/webpages/jcaughey/tech.cfm?subpage=2540 

Please include everything from ‘Sherlock Holmes’ [image: http://www.bscsd.org/webpages/jcaughey/imageGallery/sherlock.jpg] to ‘Sherlock Hound’ [image: http://www.bscsd.org/webpages/jcaughey/imageGallery/mcgruff.jpg] in your notes. This also would include a sketch of the ‘Basic 3’ graphic. 

[image: http://www.bscsd.org/webpages/jcaughey/imageGallery/basic%203.jpg]

After you turn these notes in for a grade we will then do the following Logic Circuit Problems in the classroom using the Digital Trainers: 1, 2, 3, 4, 6, 7 & 8

These problems will be completely documented in your notebooks including [for each problem]:
1) The problem [written out] that you are solving.
2) The inputs, processes and outputs of the solution needed.
3) The table that shows why your solution is correct [from the website]
In other words you need to have documented in your notebook everything that follows Answers to Problems:

We will do the following Logic Circuit Problems in the classroom using the Digital Trainers: 
1, 2, 3, 4, 6, 7 & 8


These problems will be completely documented in your notebooks including [for each problem]:
The problem [written out] that you are solving.
The inputs, processes and outputs of the solution needed.
The table that shows why your solution is correct [from the website]
1.      In hospitals, babies sometimes need to be kept warm in incubators for a period of time after birth. Design a system that will sound an alarm if the incubator gets too cold.
· Input(s): Thermister 
· Output: Buzzer 
· Process(es): Inverter 
The Thermistor will send a positive result when it is warm, we want a positive result when it is cold...thus the solution would be to 'reverse' the default output of the Thermistor so that the buzzer will turn 'on' when the Thermistor 'reads' cold. 
[image: http://www.bscsd.org/webpages/jcaughey/imageGallery/solution%201.jpg] 
2.      Patients need extra attention after serious operations. We would like to have push buttons for patients to use that will sound a warning at the nurse’s station only during the daytime. At night there is a different system for patients to use. Design a patient warning system that will work only during the daytime. 
· Input(s): Photocell and Push Button Switch 
· Output: Buzzer 
· Process(es): 'AND' Gate  
	Photocell
	Push Button Switch
	What I want
	'AND' Gate results
	'Or' Gate Results
	'XOR' Gate results

	No light(0)
	On (1)
	Off 
	Off
	On (wrong answer)
	On (wrong answer)

	No light (0)
	Off (0)
	Off
	Off
	Off
	Off

	Light (1)
	On (1)
	On
	On
	On
	Off (wrong answer)

	Light (1)
	Off (0)
	Off 
	Off
	On (wrong answer)
	On (wrong answer)


[image: http://www.bscsd.org/webpages/jcaughey/imageGallery/solution%202.jpg]

3.      Some hospital rooms get very warm in the summer. We need an automatic fan to cool the patients. The fan should also be able to be turned on manually. Design this fan control system. 
· Input(s): Thermistor, Slide Switch 
· Output: Fan 
· Process(es): 'OR' Gate 
Change the 'light' to 'Fan' 
	Thermistor 
	Slide Switch
	What I want
	'AND' Gate results
	'Or' Gate Results
	'XOR' Gate results

	Cold (0)
	On (1)
	On
	Off (wrong answer)
	On
	On

	Cold (0)
	Off (0)
	Off
	Off
	Off
	Off

	Hot (1)
	On (1)
	On
	On
	On
	Off (wrong answer)

	Hot (1)
	Off (0)
	On
	Off (wrong answer)
	On
	On


[image: http://www.bscsd.org/webpages/jcaughey/imageGallery/solution%203.jpg]

4.      Mr. and Mrs. Gonzales would like an automatic system to turn their porch light on at night and off at dawn. Design an automatic lighting system with a manual over-ride. Be advised the manual over-ride will be turning the light on during the day BUT not off during the night. After you have completed circuit please adjust the outcome so that the light will manually shut off at night [replace the 'OR' gate with the 'XOR' gate].
· Input(s): Photocell, Slide Switch 
· Output: Light 
· Process(es): Inverter [reverse output of Photocell], 'OR' Gate  
	Photocell w/Inverter
	Slide Switch
	What I want
	'AND' Gate results
	'Or' Gate Results
	'XOR' Gate results

	No light(1)
	On (1)
	On
	On 
	On
	Off (wrong answer)

	No light (1)
	Off (0)
	On
	Off (wrong answer)
	On
	On

	Light (0)
	On (1)
	On
	Off (wrong answer)
	On 
	On

	Light (0)
	Off (0)
	Off 
	Off 
	Off 
	Off


[image: http://www.bscsd.org/webpages/jcaughey/imageGallery/solution%204.jpg]

6.      Ornithology deals with the study of birds. When photographing these creatures, one needs to be very careful not to scare them. Design a remote camera shutter release that will be activated when the birds land on a feeding table. The camera should only work during daylight hours. 
· Input(s): Photocell and Push Button Switch 
· Output: Camera 
· Process(es): 'AND' Gate  
	Photocell
	Push Button Switch
	What I want
	'AND' Gate results
	'Or' Gate Results
	'XOR' Gate results

	No light(0)
	On (1)
	Off 
	Off
	On (wrong answer)
	On (wrong answer)

	No light (0)
	Off (0)
	Off
	Off
	Off
	Off

	Light (1)
	On (1)
	On
	On
	On
	Off (wrong answer)

	Light (1)
	Off (0)
	Off 
	Off
	On (wrong answer)
	On (wrong answer)


Change the 'output control' to 'camera'
[image: http://www.bscsd.org/webpages/jcaughey/imageGallery/solution%206.jpg]
7.      Air conditioning systems in apartments and houses are controlled by a thermostat. Design a system that will turn on the A/C system when the temperature rises above the thermostat setting. A manual control switch should also be included for continuous operation of the system. 
· Input(s): Thermistor, Slide Switch 
· Output: Air Conditioner 
· Process(es): 'Or' gate  
	Thermistor 
	Slide Switch
	What I want
	'AND' Gate results
	'Or' Gate Results
	'XOR' Gate results

	Cold (0)
	On (1)
	On
	Off (wrong answer)
	On
	On

	Cold (0)
	Off (0)
	Off
	Off
	Off
	Off

	Hot (1)
	On (1)
	On
	On
	On
	Off (wrong answer)

	Hot (1)
	Off (0)
	On
	Off (wrong answer)
	On
	On


Change the 'light' to 'A/C'
[image: http://www.bscsd.org/webpages/jcaughey/imageGallery/solution%207.jpg] 
8.      A thermostat controls heating systems in apartments and houses. Design a system that will turn on the heating system when the temperature falls below the thermostat setting. A manual control switch should also be included for continuous operation of the system.
· Input(s): Thermistor, Slide Switch 
· Output: Heater 
· Process(es): 'Inverter' [reverse output of Thermistor]; 'Or' gate  
	Thermistor w/Inverter
	Slide Switch
	What I want
	'AND' Gate results
	'Or' Gate Results
	'XOR' Gate results

	Cold (1)
	On (1)
	On
	On
	On
	Off (wrong answer)

	Cold (1)
	Off (0)
	On
	Off
	On
	On

	Hot (0)
	On (1)
	On
	Off (wrong answer)
	On
	On

	Hot (0)
	Off (0)
	Off
	Off
	Off
	Off


 [image: http://www.bscsd.org/webpages/jcaughey/imageGallery/solution%208.jpg] 
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