Digital Input from a Switch Project

Product Specification

In this project a microcontroller will be used to read the state of a pushbutton switch. Depending on the state of that switch the microcontroller will produce a tone or do nothing.

Project Goal

The goals for this project are:


to learn how switches work


to be introduced to the different types of switches and the nomenclature used to describe them


to learn how to connect a switch to a microcontroller


to learn how to use a switch to make decisions in a program that runs on the microcontroller

Project Research

Please refer to the Switch Research document. 
Hardware Design

1. From the perspective of the microcontroller is the switch an input or an output device?

Computers are all about voltages. To store information a voltage is stored. To transfer information from place to place voltages are transferred from place to place. When inputting information the computer reads a voltage. With a simple digital input device the voltage being read is either high or low (refer to the table below for a naming translation). 
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In this project we will use the pushbutton switch to produce a voltage that will be read by the microcontroller. When the pushbutton switch is not pressed, or open in the case of a normally open switch, the voltage driving the microcontroller input should be 0v. When the pushbutton switch is pressed, or closed in the case of a normally open switch, the voltage driving the microcontroller input should be 5v.

2. How can the pushbutton switch be used to create the desired voltages?
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Switch State
Input Pin Voltage

Open

0v
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Closed

5v

3. Does the schematic in Figure Y meet the specification for input pin voltages?
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As appealing as the schematic in Figure Y maybe the schematic contains a fundamental flaw. When the switch is closed there will be a direct a short between Power and Ground. The schematic in Figure Z is one way to connect a switch to implement the desired switch operation.
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DC Analysis

The switch circuit will be supplying a logic low when the switch is not pressed (open) and a logic high when the switch is pressed (closed). One needs to analyze each case to make sure the design will supply the proper voltages. Look in section 30.2 DC Characteristics of the AT90USB1286 datasheet to find the required input low voltage (VIL) and input high voltage (VIH).

4. What size resistor is required so the VIL specification of the AT90USB1286 isn’t violated?

5. If a 10k resistor is used will the circuit violate the VIL specification of the AT90USB1286?

6. If a 10k resistor is used will the circuit violate the VIH specification of the AT90USB1286?

In this project use PORTC 1 to read the state of the switch.

7. On the Teensy++ what pin is PORTC 1?

8. Draw a schematic of the switch circuit.

(Here are schematic symbols for a pushbutton switch, the ATtiny261 and the resistor)
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9. Now connect the switch circuit onto your protoboard.


Software Design

Program Specification 

10. Specify what your program needs to do to meet the goals of this project.

Program Flowchart

Create a flow chart for the Program Specification

11. Program

12. Write a program that implements your flowchart.

 The following Arduino statement reads a value from an input pin.


digitalRead(SwitchInput);

#define SwitchInput (PIN_C1)
    // Pin C1 on the Teensy++ is connected to the switch

  pinMode(SwitchInput, INPUT);

An if/else statement can be used to determine the state of a variable or an input. An if/else statement can be written in two ways. The first way is to use only the if portion of statement. In this case the statement only executes the statements in the block following the if statement when the condition inside the parenthesis is true:

if (VarA > VarB)

{


VarB = VarA;

}

So if variable VarA is greater than variable VarB variable VarB is set to variable VarA

The second way to write an if/else statement uses both the if and the else clauses. In this case the block following the if clause is executed when the condition inside the parenthesis is true and the block following the else clause is executed when the condition inside the parenthesis is false


if (bit_is_set(PIN_C1))


{



PORTA = VarA;


}


else


{



PORTA = VarB;


}

Thus if PORTC pin 1 is equal to a logic High, or 1, PortA is set to variable VarA. If PORTC pin 1 is not equal to a logic High, or 1, PortA is set to variable VarB
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High	= 1	= True	= 5v


Low	= 0	= False	= 0v
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Switch Schematic Symbol
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