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Name ____________________________________ 

 

(Most parts in this lab are individual, so each individual can keep a separate sheet) 

 

 

Lab 4: Using PICs with the green board 

 

The lab team has demonstrated: 

______________   Part (A)  Variable Manipulation 

______________   Part (B)  Using the PIC’s internal oscillator at various speeds* 

______________   Part (C)  Controlling random LEDs with a pushbutton* 

______________   Part (D)  Controlling sequential LEDs with a pushbutton* 

 ______________   Part (E)  Driving the LCD display with the PIC* 

 ______________   In-Class Basic Switch Exercise Complete  

 

 

* Indicates that the part is done on the green board.  All green board parts are individual 

(in all labs).  You can (and should) work together, but each team member must use their 

computer to program their green board.  You can (and should) figure out the details to-

gether, but everyone types the code themselves.  If you finish before your lab partner, 

then your job is to help them get it done.  Ideally you’ll both be ready to do the checkoff at 

the same time. 
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Part (A) Variable Manipulation in C 

 
If haven’t watched the video on “Variable Types and Operations”, you should do that before 

you work on this lab.  You can watch it in class if that works for you. 

 

In that video, we talked about the variables used within the C-18 programming language.  In 

this part of the lab you’ll be playing with variables, the printf command, and the watch window 

within the MPLAB simulator.  Note that since this part uses the simulator you don’t need any 

hardware at all.   

 

For this lab we’ve provided you with example code and your job is to use it as a basis for 

developing the rest of the lab.  For Part A, download ‘Variable_Manipulation.c’ from the labs 

page of the course website.   

 

This file does a few interesting things.  It includes the library for stdio.h, which is loaded since 

you will use the printf command.  Then it shows you how to define the primary data types: 

char, int, long, and float.  It also shows the unsigned versions of the integer types.   

 

There is one odd thing you haven’t heard about yet—“volatile” is used before the declarations 

for the long, the unsigned long, and the float.  Since the code in main only assigns those 

variables and doesn’t do anything else, unless we do something special the C compiler is going 

to ignore them (thus making the code more efficient) and we won’t be able to look at them 

with the debugger.  The volatile command tells the compiler not to ignore the variables. 

 

Make a new MPLAB project and “Debug Project”.  Look at the “UART 1 Output Window”.  

Make sure you examine the file and understand what printed out.   

 

Now click on the “Variables” window.  Right click on <Enter new watch> and add all of the 

global variables to the watch list.  Then right click on the top row and “Change Visible 

Columns” to include the binary, char, decimal, hexadecimal, and “value”.  Now right click on 

the exampleFloat entry in the Value column and choose “Display Value Column as” “IEEE Float”. 

 

Look at the columns and make sure you understand why those bits are shown and particularly 

examine the float storage.  Try a few changes to the numbers and watch the storage change.  

Do they all make sense? 

 

_______________ We understand all of these variables (Self-check-off)  
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Operation review: 

 

In order for you to be an effective programmer, you have to understand and predict how the 

computer performs the most basic operations on numbers and data.  For the second half of 

Part A , we will examine some common numerical operations by modifying  

‘Variable Manipulation.c’ and seeing what happens. 

 

 

Add the following declarations to the code, in the section Global Variables. 

   volatile int a = 6; 

   volatile int b = 0x02; // Fancy way to use hex to say b=2 
   volatile int c = 0b0101; // Fancy way to use binary to say c=5 

   volatile int d = -4;  
   volatile int e, f, g, h, i, j, k, m; 

 

 

A common practice with PICs is to define all your variables as global variables, so that all 

variables are accessible from the main routine, the functions, and the interrupts.  (We’ll learn 

about interrupts later in the quarter.)  Real C programmers will shoot you on sight for making 

global variables, but it works fine for our purposes. 

 

In two pages there is a table which shows the operation hierarchy.  It will help you remember 

which operation will happen first.  Using that hierarchy table and your knowledge of 

operators, make predictions about the result for each of the operations on the next page.  

Once you have made the predictions, add appropriate lines of code to the main routine of 

‘Variable_Manipulation.c’ and test your predictions.   

 

Once you have tried all of these and understand them, call your instructor over to check off 

Part A on the front page of your lab. 
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Prediction:        True output:         Comments: 

// Standard Math 

e = (2 + 3) * 5;                                                                       

 

// Integer Division issue 

f = 2 / 4  * 6;                                                             

 

// Type casting a float to an int 

g = (int)8.3 + (int) 3.99;                                                           

 

// Modulo arithmetic 

h=  27 % 5;                                                                              

 

// How big is the result; 

i = 200*250;                                                               

                                                                                                            

// Increment 

b++; 

 

// Bitwise OR 

b = b | 0x0A; 

 

// Bitwise AND 

j = a & c;                                                                        

                                         

 

// Bit shift right 

k = c >> 1;                                                                      

 

// Bit shift left 

m = c << 2;                                                                               

 

// Exponent or Xor? 

c=c^8;                                                     

 

// Shortcut syntax 

d*= 2;  (instead of d = d*2;)                                
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Summary of Operators and Hierarchy: 

Operator Symbol Associativity 

Address – Won’t use 

Dereferencing – Won’t use 

& 

* 

L to R 

Logical NOT 

Bit  inverse 

Increment 

Decrement 

Negation 

Cast      

  (see note ** below)                  

! 

~ 

++ 

-- 

- 

( <type>) 

R to L 

Multiplication 

Division 

Modulus 

* 

/ 

% 

L to R 

Addition 

Subtraction 

+ 

- 

L to R 

Shift Bits Left 

Shift Bits Right 

<< 

>> 

L to R 

Less Than 

Less Than or Equal To 

Greater Than 

Greater Than or Equal To 

Equal To 

Not Equal To 

< 

<= 

> 

>= 

= = 

! = 

L to R 

Bit AND & L to R 

Exponentiation (for float) 

Exclusive OR (for int) 

^ L to R 

Bit OR | L to R 

Logical AND && L to R 

Logical OR | | L to R 

Assignment 

Additive Assignment 

Multiplicative Assignment 

= 

+= 

*= , etc. 

R to L 

 

                                                                               

*  Operations within the same block all have the same priority.  If multiple operations of the 

same priority are used in series, then the operations are evaluated according to the 

associativity order. 

 

**  for casting variables (int)  (float)  and  (long) 
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Part(B) Using the PIC’s internal oscillator at various speeds 

 

If haven’t watched the video on “Instruction Cycles and Special Function Operations”, you 

should do that before you work on this part of the lab.  You can watch it in class if that works 

for you. 

 

REMOVE THE BUZZER (GENTLY) FROM THE GREEN BOARD.  If you don’t remove the buzzer 

you may find that LED RC2 doesn’t shut off the way it should, because the buzzer and the LED 

are both attached to RC2. 

 

Go to the labs page of the ME430 web site and download the file “Internal_oscillator.c” to a 

new folder.  (This file is printed for you on the next page.)  Make a new project within 

MPLAB, choose your PICkit3 as the hardware tool, and “Debug Program”.  It should just flash 

the LEDs RC0 and RC3 in sequence. 

 

Take a look at the code on the next two pages.  A lot of the code isn’t doing anything right 

now—for instance the interrupt service routines (low_isr and high_isr) are in the code but aren’t 

used.  The code first sets the configuration bits so that the internal oscillator is used for 

timing-- #pragma config OSC = INTIO67.  Recall that the default runs at 1 MHz, and this means that 

the instruction cycle frequency is 1/4
th

 of 1MHz, or 250kHz.  Each instruction then takes 4 

microseconds to execute.  The Delay10KTCYx(delayTime) command, with delayTime set to 50 in the 

constants, delays for 10K*50 instructions or 2 seconds.  Notice also that the code for the 

flashing lights is inside the while (1) loop, and so it loops forever.  First the code turns on RC0, 

then it waits 2 seconds, then it turns on RC3, then it waits 2 seconds, then it turns on RC0, waits 

2 seconds, etc. 

 

To understand the Delay10KTCYx() function better, go to the courseware page of the website 

and locate the link for the ‘C Library files’ pdf.  Within that pdf file, go to section 4.5 DELAY 

FUNCTIONS and read about these functions.  
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/******************************************************************** 

* FileName:        Internal Oscillator 

* Processor:       18F4520 

* Compiler:        MPLAB C18 v.3.06  

* 

*  This program uses the delays.h library to cause delays to flash an 

* LED.   

* 

* Modify: 

*   To modify the frequency of the internal oscillator 

*        Information can be found in the 18F4520 PIC datasheet 

*        Click in the right hand panel for section 2.6 Internal Oscillator Block 

*        Scroll down until you find REGISTER 2-2: OSCCON REGISTER (couple pages down) 

*        For example you will need to set these bits: 

*           OSCCONbits.IRCF2 = ????; 

*           OSCCONbits.IRCF1 = ????; 

*           OSCCONbits.IRCF0 = ????; 

* 

*    Try picking a frequency OTHER than the default 

*    Then pick a different value for these lines: 

*           #define delayTime 50 

*     Delay10KTCYx(delayTime); 

* 

* 

* Author               Date        Comment 

*~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~*/ 

// David Fisher         9/9/07 

 

 

/** Processor Header Files ***************************************** 

* 

* Include the appropriate header (.h) file, depending on device used  

* Example (for PIC18f4520): #include <p18F4520.h>           

* 

* Alternatively, the header file may be inserted from the Project 

* window in the MPLAB IDE (or both is fine) 

********************************************************************/      

#include <p18f4520.h>  

#include <delays.h> 

 

/** Define Constants Here ******************************************/ 

#define delayTime 50 

 

/** Local Function Prototypes **************************************/ 

void low_isr(void);   // not used here but I left the interrupt stuff 

void high_isr(void);  // not used here but I left the interrupt stuff 

 

// ============================================================ 

// Configuration Bits  

// For details on PIC18F configuration bit settings, see  

// PIC18 Configuration Settings in MPLAB-IDE Help 

// ============================================================ 

#pragma config OSC = INTIO67 

#pragma config WDT = OFF 

#pragma config LVP = OFF 

#pragma config BOREN = OFF 

#pragma config XINST = OFF 

 

// ============================================================ 

 

 

 

/** Declare Interrupt Vector Sections ****************************/ 

#pragma code high_vector=0x08 

void interrupt_at_high_vector(void) 

{ 

   _asm goto high_isr _endasm 

} 
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#pragma code low_vector=0x18 

void interrupt_at_low_vector(void) 

{ 

   _asm goto low_isr _endasm 

} 

 

 

/** Declarations *************************************************/ 

// no global variables needed here 

 

 

/***************************************************************** 

* Function:        void main(void) 

* 

******************************************************************/ 

#pragma code 

void main (void) 

{ 

   /* Make all bits on the Port C (LEDs) output bits. 

    * If bit is cleared, then the bit is an output bit. 

    */ 

 ADCON1 = 0x0F; 

   TRISC = 0x00; 

 

 while (1) 

    { 

       PORTC = 0x01; 

  Delay10KTCYx(delayTime); 

       PORTC = 0x08; 

  Delay10KTCYx(delayTime); 

    } 

} 

 

 

/***************************************************************** 

* Function:        void high_isr(void) 

* PreCondition:    None 

* Input: 

* Output: 

* Side Effects: 

* Overview: 

******************************************************************/ 

#pragma interrupt high_isr   // declare function as high priority isr 

void high_isr(void) 

{ 

} 

 

 

/****************************************************************** 

* Function:        void low_isr(void) 

* PreCondition:    None 

* Input: 

* Output: 

* Side Effects: 

* Overview: 

********************************************************************/ 

#pragma interruptlow low_isr  // declare function as low priority isr 

void low_isr(void) 

{ 

} 
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Now we want you to modify this code so that it uses the internal oscillator to make the LEDs 

dance in a particular pattern at 1 second intervals.  The pattern we would like to see is 

RC2->RC3->RC2->RC1->RC0->RC1-> (repeat) 

 

Use a clock frequency in the kHz range so that you can practice making the timing conversions. 

 

 

 

 

I am using a clock frequency of _______________kHz 

 

My delayTime for a 1 second delay is therefore ___________ 

 

 

Call your instructor to check this off on the front page when you have this working. 
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Part (C) Controlling random LEDs with a pushbutton 

 

In Part B you used the PIC to control digital outputs to drive the LEDs, and adjusted the internal 

clock frequency. The PIC can also read digital inputs, and in this part we will use the 

pushbuttons on the green board as inputs to control which output LED turns on. 

 

Go to the labs page of the ME430 web site and download the file “LED following buttons 

example.c” to a new folder.  Make a new project within MPLAB and “Debug Project”.  

Initially, nothing should happen.  However, if you push the button labeled “RB0” on the green 

board, then LED RC1 should turn on.  When you release the button the LED should turn off 

again. 

 

The only interesting part of this particular code is in the main routine: 
/***************************************************************** 

* Function:        void main(void) 

* 

******************************************************************/ 

#pragma code 

 

void main(void) { 

    ADCON1 = 0x0F;          // Make sure the pins are digital 

    TRISBbits.TRISB0 = 1;   // Makes RB0 an input 

    TRISC = 0b11111100;     // Makes Port C bits 0 & 1 output 

    PORTC = 0x00;           // Start with all of the lights off 

 

    while (1) { 

        if (PORTBbits.RB0 == 0) 

            PORTCbits.RC1 = 1; 

        else 

            PORTCbits.RC1 = 0; 

    } 

} 

The main routine does some basic setup first:  it sets all of the pins to digital, makes RB0 (the 

button) an input, makes PORTC bits 0 and 1 outputs, and shuts off all of the LEDs on PORTC.  

Then it moves into the  while (1)  loop which continuously looks for a button press and ad-

justs the output LED RB1 accordingly.   

 

Notice that a button press makes RB0 go to zero!  This button is wired just like our basic 

switch circuit and pushing the switch makes the signal line go low. 

 

Now we want you to modify the code so that it lights a random LED (RC0 through RC3) when 

the button is pressed.  (Don’t forget to change TRISC!)  You will need a couple of additional 

pieces of information to accomplish this task. 
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rand():  

If you are going to light a random LED, you will need a random number generating function.  

(You used functions-- Delay10KTCYx -- in Part A too.)  In this case, the random number generating 

function is called “rand”.  Find the “C Library Files” pdf on the courseware page of the ME430 

website, and look up the rand function.  Notice that you will need to include a new library.  

Since rand() returns an int you will need to create some int to hold the random number that the 

function gives you, for instance 
  num = rand(); 

Although the description in the pdf file strongly encourages you to also seed the random num-

ber generator with srand(), that really isn’t important for this project.  (The random number 

seed allows you to control where you begin in the sequence of random numbers, which makes 

no difference to us.) 

 

Notice that num will have a very large range, and you will need to sort it somehow to correspond 

to the four LEDs. 

 

“My lights are all lit” OR “Performing the button press action only once”: 

Suppose that we modify the code to include the random lights and run the code. It seems as 

though this should work but the lights are all on when we press the button. That is because the 

code actually checks the state of RB0 hundreds of thousands of times a second, and then turns 

on a random light every time. We didn’t notice this when we first downloaded the code be-

cause the code always turned on the same LED. 

 

We need to change the code so that it only chooses a random LED to light the first time it no-

tices that the button was pressed. Then we don’t want it to change the light until after the but-

ton has been released and pressed again.   

 

On the next page is a scrap of code that can be used to perform a task only once for each but-

ton press: 
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#define PRESSED 0   (These go with the #defines near the start of the code.) 

#define UNPRESSED 1 

 

char recentButtonState = UNPRESSED; (This goes with the global variable definitions.) 

 

    while (1) { 

        if ((PORTBbits.RB0 == PRESSED) && (recentButtonState == UNPRESSED)) { 

            //  This is a new press of the button 

            //  Stuff for a new button press goes below 

            // 

            //      new button press stuff   

            //      new button press stuff 

            // 

            recentButtonState = PRESSED; 

        } 

        else if ((PORTBbits.RB0 == PRESSED) && (recentButtonState == PRESSED)) { 

            // This is an old press of the button 

            // We don't need to do anything  

        } 

        else { 

            // The button isn't pressed. 

            // Flag that fact and put stuff for an unpressed button below 

            // 

            //      unpressed button stuff   

            //      unpressed button stuff 

            // 

            recentButtonState = UNPRESSED;                   

        } 

    } 

There are other solutions, but this one works.  When the button is pressed and we notice it 

for the first time, we do the things we want to do for the pressed button and then we set a 

“Flag” (or variable) called recentButtonState to PRESSED.  After that, even if we see that the 

button is still pressed we don’t do anything.  Once the button is released, we set 

recentButtonState to UNPRESSED and do whatever we want to do when the button isn’t pressed.  

The next time the button is pressed we will be ready to treat it as a new button press.   

 

Add this to your code so that only one LED lights when you press the button. 

 

Now my lights aren’t random!?: 

 

It turns out that the code most students pick to sort the randomly generated numbers is 

 num = rand(); 

 num = num%4; 

 

Oddly, this gives a fairly non-random sequence of numbers.  (Try it and see.  It turns out that 

we are discarding 13 of the 15 random bits, and the ones left over aren’t that random.)  You 

will need to find a way to sort the “num”s into 4 different sets without just using num%4.   

 

If you figure this out, you should be able to light a random LED (RC0 through RC3) each time the 

RB0 button is pressed.  Call your instructor over to check off your lab on the front page when 

this part is working.  
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Part (D) Controlling sequential LEDs with a pushbutton 

 

If you successfully completed Part C, then this part will be straightforward.   

 

First, save the files in a new folder even though it’s a relatively small change, because you may 

want to have both versions available to you later in the course.  (Maybe even on an exam ☺) 

 

Now, change the program so that the LEDs light in order when you push RB0.  The first push of 

RB0 turns on RC0, the second push of RB0 turns on RC1, the third push turns on RC2, and so 

forth.  (The fifth time you push the button it should turn on RC0 again.)  Call your instructor 

over to check you off on the front page when you complete this task. 
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Part (E)  Driving the LCD display with the PIC 

 

So far, we have used buttons as inputs to the PIC, which then control the output lines for LEDs.  

However, we might want the PIC to provide more interesting outputs.  In this part of the lab 

we will still use the buttons as inputs, but we will write a message about the inputs to the LCD 

screen on the green board.   

 

First, go to the labs page of the ME430 website and download three files to a new folder:  

“Example LCD display.c”, “LCD Module.c”, and “LCD Module.h”.  Create a new project in 

MPLAB, add both c files as source files, add the “LCD Module.h” file as a header file.  Click 

“Debug Project”. 

 

It should build fine and run without error, but sadly, nothing happens.  We will need to un-

derstand some more details and modify the code before we can get anything to happen. 

   

Modular Programming and the LCD modules:  Modular programming refers to building sepa-

rate parts of a program separately.  (Pretty brilliant, huh?)  The two major advantages of 

modular programming are that you can test code chunks separately to see if each piece works 

by itself, and that you can reuse a module in a variety of different projects.  You’ve already 

used one type of modular programming in this lab, because you have used functions such as 

rand and Delay10KTCYx. 

 

This part of the lab goes one step further--now we’ll be using separate module files that reside 

in our own folder.  There are two types of files that become important, the header file (.h) and 

the source file (.c).  A module's header file gives the basic outline for the functions—it de-

clares the functions and variables that are part of the public interface of that code module.  

Generally, if you are using a file someone else has written and they have done a good job, you 

should only need to see the header file.  The actual c code details are contained in the source 

file.  MPLAB needs to see both the header file and the source file (the outline and the details), 

but you should not need to look at the source file unless the header file is poorly written. 

 

You’ve actually been using header files for our library functions all along.  When using a library 

function the syntax for including a library file is: 

 

 #include <stdio.h> 

 

You use the < > syntax for header files that are in folders MPLAB loaded itself, and because of 

how we set up MPLAB it knows to look there.  It also knows where to find the corresponding 

source (.c) files.   

 

When you want to include header files that are in the project folder you use quotes  

“ “ instead of < >.  For example: 

 

 #include "LCD Module.h" 
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This will include the header file by that name which is in your current project folder. 

 

One of the really wonderful things about these LCD modules is that you can use them “as-is” to 

drive an LCD module for your projects, so long as you purchase an LCD module we recommend. 

 

This project: The code you downloaded and ran is on the next two pages, and we would like to 

take a careful look at it now.   

 

The include statement for the LCD module is already included.  Then we set up some character 

variables, presumably so that we can print them to the LCD screen.   

 

The main routine sets the ADCON1 register so that we have all digital pins, and then we set 

TRISD so that the pins connected to the LCD display are PIC outputs.  The green board is wired 

so that PORTD on the PIC is connected to the LCD.  Next, we execute a function called up-

dateLCD().  Looking at the bottom of the file, we find the function updateLCD() but it doesn’t do 

anything right now.  It is full of helpful hints/comments, however, which will be useful to you 

soon.  Back in the main routine, inside the while loop, there are more helpful comments, but 

once again it is clear that nothing is going to happen.   
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/** Header Files ***************************************************/      

#include <p18f4520.h>  

#include "LCD Module.h" 

 

/** Define Constants Here ******************************************/ 

#define PRESSED 0 

#define UNPRESSED 1 

 

/** Local Function Prototypes **************************************/ 

void updateLCD(void); 

 

/** #pragmas here */ 

 

/** Global Variables *********************************************/ 

 char name[] = "  David Fisher"; 

 char start[] = "is "; 

 char end[] = " years old"; 

 char age = 36; 

 char tens_digit = '3'; 

 char ones_digit = '6'; 

 char recentButtonState = UNPRESSED; 

  

/***************************************************************** 

* Function:        void main(void) 

******************************************************************/ 

#pragma code 

void main (void) 

{  

 ADCON1 = 0x0F;  // Digital pins 

 TRISD = 0x00;  // Make the LCD pins be outputs 

 // You'll need to add initialization stuff here (like say the LCD) 

 

 updateLCD();  // You'll need to write a function that updates the LCD 

  

   while (1) 

    { 

  // You'll need to look for the button press 

  //  and see if it's a new press 

  //  if it is a new press update the tens_digit and ones_digit 

  //  then call the update function to update the LCD with new info 

    } 

} 

 

/***************************************************************** 

* Function:        void updateLCD(void) 

* Input:   uses the global variables 

* Output:   rewrites the LCD display 

******************************************************************/ 

void updateLCD(void) 

{ 

 //  You'll need to add code here to update the LCD 

 // Hint for one possible method... 

 // Go to the start of line 1 

 //  write line 1 

 // Go to the start of line 2 

 //  write the start of line 2 

 //  write the tens digit 

 //  write the ones digit 

 //  write the end of line 2 

} 
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Your overall goal in this part of the lab is to modify the code to display your name and age on 

the LCD display.  Then, your age should increase by one each time RB0 is pressed.  For exam-

ple, Dr. Fisher’s display would initially say 

 

“  David Fisher   “ 

“ is 36 years old   “ 

 

After one button press it says: 

“  David Fisher   “ 

“ is 37 years old   “ 

 

After another button press it says: 

“  David Fisher   “ 

“ is 38 years old   “ 

 

You don’t need to worry about what happens after you are 99 ☺ 

 

You can leap right into this task, but you might want to consider taking the smaller steps below. 

 

Step by Step: 

 

Some examples of LCD module functions that might be handy to call are: 

o XLCDInit(); 

o XLCDClear(); 

o XLCDL1home(); 

o XLCDL2home(); 

o XLCDPut(tensDigit); 

o XLCDPutRamString(name); // use this function for string variables 

o XLCDPutRomString(“hello”);  // use this function for string constants 

 Read the “LCD module.h” file for better descriptions 

 

1.  Study the “LCD module.h” file and modify the updateLCD function in “Example LCD display.c” 

to call routines to print your name on the first line of the display. Add any LCD initialization 

code as well. 

 

2.  As a test to make sure you understand things, modify the updateLCD function to print your 

name on the second line of the display.   

 

3.  Now modify the updateLCD function to print some numbers. For example, create the variable 

int x = 42 and try to get the LCD to display that variable.  This is a little harder than you might 

expect, since the LCD only prints char values using the ASCII format.  So if you want to print 

the value 1 you will need to print the ASCII character ‘1’ and ‘1’ is equal to 49 in ASCII.  You 

will need to use some clever programming to first extract the tens digit and the ones digit.  

(You may find the modulus function ‘%’ useful.) Then add 48 to each digit to turn it into an ASCII 
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character.  It would be quite elegant to create a separate function to do the conversion of a 

number to its ASCII equivalent! 

  

4.  Put these pieces of code together in updateLCD to display the two lines of information to the 

LCD with your initial age.   

 

5.  Finally, add the button press to increment your age.  Don’t forget to adjust TRISA to ac-

cept inputs from the button, and use the techniques for “Performing the button press action 

only once”.  When you have completed this part, call your instructor over to sign off on the 

front page of the lab! 

 

 

When you get things finished and working, call the instructor over to check off this part of the 

lab.  Note: Later in the course we’ll show you some more advanced functions and tricks that 

will make the LCD easier to work with.  We wanted you to do the ASCII conversions rather 

manually this time though. 
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Basic Switch Review 

Goal:  Review how to connect basic switches so that your projects go more smoothly 

• Get a switch from the tub of switches.  You’re not allowed to pick one of our standard 

button switches. 

• Figure out how the switch you chose works. You may need to use your multimeter to 

see which pieces of the switch are connected, and when. 

• Figure out how to hook up the switch in a basic switch circuit.  Use a multimeter to 

verify that the output from the switch is 0 V in one state, and 5 V in the other state.  

You may want to borrow some extra alligator clips. 

• Draw the schematic for the circuit you built in the space below. 

 

 

 

 

 

 

 

 

 

 

 

Demonstrate the circuit and show your schematic to your instructor. 

 


