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the left is Parallax Inc.’s Boe-Bot™.  The projects in the Robotics with the Boe-Bot
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Figure 1-11 
Save As Window 
 
Selecting a place to 
save the file 

 
√ 
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√ If the Welcome application does not automatically run, double-click My 
Compute
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Figure 1-21 
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Parallax, Inc.’s BASIC 
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The BASIC Stamp Editor has shortcuts for most common tasks.  For example, to run a 
program, you can press the ‘Ctrl’ and ‘R’ keys at
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Your Turn 

√ 
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2. Guess what the Debug Terminal would display if you ran this command: 
DEBUG DEC 7 + 11 

3. There is a problem with these two commands.  When you run the code, the 
numbers they display are stuck together so that it looks like one large number 
instead of two small ones.  Modify these two commands so that the answers 
appear on different lines in the Debut18 T7
[(mm)inaland 





 Chapter #2: Lights On – Lights Off  



Page 38  ·  What’s a Microcontroller?  
 

An LED circuit can be connected to the BASIC Stamp, and the BASIC Stamp can be 
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P15
P14
P13
P12
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√ 
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DO 
 
  HIGH 14 
  PAUSE 500 
  LOW 14 
  PAUSE 500 
 
LOOP 
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√ Run the program a second time, 
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What’s a Byte?  A byte is enough memory to store a number between 0 and 255.  The 
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LED-
Red

Vdd
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BASIC Stamp Bi-Color LED Control 

Figure 2-20 shows how you can use P15 and P14 to control the current flow in the bi-
color LED circuit.  The upper schematic shows how current flows through the red LED 
when P15 is set to Vdd and P14 is set to Vss.  This is because the red LED will let current 
flow through it when electrical pressure is applied as shown, but the green LED acts like 
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4. 
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Chapter #3: Digital Input - Pushbuttons 
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have two pins is because it needs stability.  If the pushbutton only had two pins, those 
pins would eventually bend and break from all the pressure that the pushbutton receives 
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√ Press and hold the pushbutton, and verify that the LED emits light while you 
are holding the pushbutton down. 

How the Pushbutton Circuit Works
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the number 1, and when the pushbutton is not pressed, the Debug Terminal displays the 
number 0.    

 

 

Figure 3-8 
Debug Terminal 
Displaying 
Pushbutton States 
 
The Debug Terminal 
displays 1 when the 
pushbutton is pressed 
and 0 when it is not 
pressed. 

   
√ Enter the ReadPushbuttonState.bs2 program into the BASIC Stamp Editor. 
√ 
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√ Build the circuit shown in Figure 3-11. 
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  DEBUG ? IN3 
 
  IF (IN3 = 1) THEN 
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    PAUSE 50  

This is where the ELSEIF keyword helps.  If IN3 is not 1, but IN4 is 1, we want to turn 
the LED connected to P15 on instead of the one connected to P14. 

  ELSEIF (IN4 = 1) THEN 
    HIGH 15 
    PAUSE 50 

If neither statement is true, we still want to pause for 50 ms without changing the state of 
any LED circuits.   

  ELSE 
    PAUSE 50 

When you’re finished with all the decisions, don’t forget the ENDIF. 
  ENDIF 
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  DO                                         ' Nested loop, count time... 
 
    PAUSE 1 
    timeCounter = timeCounter + 1 
 
  LOOP UNTIL IN3 = 0                         ' until pushbutton is released. 
 
  LOW 14                                     ' Bi-color LED off. 
 
  DEBUG "Your time was ", DEC timeCounter,   ' Display time measurement. 
        " ms.", CR, CR, 
        "To play again, hold the ", CR,      ' Play again instructions. 
        "button down again.", CR, CR 
 
LOOP                                         ' Back to "Begin main loop". 

How ReactionTimer.bs2 Works 
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The inner DO…LOOP deserves a closer look.  A DO…LOOP can use a condition to decide 
whether or not to break out of the loop and move on to more commands that come 
afterwards.  This DO…LOOP will repeat itself as long as the button is not pressed (IN3 = 
0).  The DO…LOOP will execute over and over again, until IN3 = 1.  Then, the program 
moves on to the next command after the 



 What’s a Microcontroller?  
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 Chapter #3: Digital Input - Pushbuttons  ·  Page 97 

SUMMARY 
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Project 

1. Modify ReactionTimer.bs2 so that it is a two player game. Add a second button 
wired to P4 for the second player. 

Solutions 

Q1. 
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(1) Resistor – 470 Ω (yellow-violet-brown) 
(1) LED – any color 

Building the Servo and LED Circuits 

It’s really important to be careful when connecting a servo to your BASIC Stamp.  How 



Page 106  ·  What’s a Microcontroller?  
 

Vdd

Vss
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Up until now, you have been using the 3-position switch in the 1 position.  Now, you will 
move it to the 2 position to turn on the power to the servo header. 
 

√ Supply power to the servo header by adjusting the 3-position switch as shown 
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√ Observe the servo turns at each of the three steps in the program, and record 
where the horn is really pointing1.154on  �  
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  PULSOUT 14, 1000 
  PAUSE 20 
NEXT 
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Figure 4-19 
Debug Terminal’s Windowpanes:  
 
← Transmit Windowpane 
 
 
← Receive Windowpane 

 

 

Echo is when you send a message, and a copy of that message appears in your Receive 
Windowpane.  You can click the Echo Off checkbox (shown below) to make a checkmark 
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As in previous examples, the counter variable is used as an index for the FOR…NEXT 
loop.  Up until this example, all the FOR…NEXT loops have used constants such as 10 or 
150 for EndValue.  In this FOR…NEXT
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  DEBUG CR, "Pulse width decrement by 20", CR 
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Adding the Pushbutton Control Circuit 

Figure 4-20 shows the pushbutton circuits that you will use to control the servo.   
 

Vdd Vdd
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Exercises 

1. 
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E2.  
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Further Investigation 
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Chapter #5: Measuring Rotation 
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Figure 5-2 
A Few 
Potentiometer 
Examples 
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ACTIVITY #1: BUILDING AND TESTING THE POTENTIOMETER CIRCUIT 
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√ Record the measured time (the capacitor’s discharge time) in the 470 Ω row of 
Table 5-1. 

√ Disconnect power from your Board of Education or BASIC Stamp HomeWork 
Board. 

√ Remove the 470 Ω resistor labeled Ri in Figure 5-8 and Figure 5-9 on page 
145, and replace it with the 1 kΩ resistor. 

√ Reconnect power to your board. 
√ Record your next time measurement (for the 1 kΩ resistor). 
√ Repeat these steps for each resistor value in Table 5-1.  

 
Table 5-1: 
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  DEBUG ? IN7 
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√ Repeat the steps in the Example Progr
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√ 
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Likewise, if you have to recalibrate your scale factor or offset, you can also just change 
the CON
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SUMMARY 
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may find yourself using multiplication and division as well.  The CON directive can be 
used at the beginning of a program to substitute a name for a number.  As with naming 
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Q2. No, it’s fixed.  The variable resistance is between either outer terminal and the 
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Further Investigation 
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Vdd

1 k
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Vdd

X
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LED’s
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ACTIVITY #2: CONTROLLING THE 7-SEGMENT LED DISPLAY 
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E C BAF

LED’s

common GDP

Vss
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'{$STAMP BS2} 
'{$PBASIC 2.5} 
 
pinCounter     VAR     Nib 
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The first command:  

OUTH = %00000000 

gets all the I/O pins (P8 through P15) ready to send the low signals.  If they all send low 
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√ Re-run the program after each change to the value variable and note which 
value from the list gets placed in the index variable. 

 
Unless you tell it to make a different kind of comparison, the LOOKDOWN command checks 
to see if a value is equal to an entry in the list.  You can also check to see if a value is 
greater than, less than or equal to, etc.  For ex
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SUMMARY 
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Chapter #7: Measuring Light 

DEVICES THAT CONTAIN LIGHT SENSORS 
You have already worked with two different kinds of sensors.  The pushbutton can be 
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Example Program: TestPhotoresistor.bs2 

Instead of twisting the potentiometer’s knob, the circuit is tested by exposing the light 
collecting surface of the photoresistor to different light levels.  When the example 
program is running, the Debug Terminal should display small values for bright light 
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√ 
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DO 
 
  HIGH 2 
  PAUSE 100 
  RCTIME 2, 1, time 
  DEBUG DEC time, CR 
 
LOOP 

Your Turn – Adjusting the Display 
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' Write light measurements to EEPROM. 
 
' {$STAMP BS2} 
' {$PBASIC 2.5} 
 
time           VAR     Word 
eepromAddress  VAR     Byte 
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E
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RETURN 

The second subroutine’s name is Delay, and all it contains is a PAUSE command.  If you 
want to do some extra math on the value of the time variable before using it in the PAUSE 
command, it would be appropriate to do that in this subroutine.   

Delay: 
  PAUSE time  
RETURN 
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Chapter #8: Frequency and Sound 

YOUR DAY AND ELECTRONIC BEEPS 
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'{$STAMP BS2} 
'{$PBASIC 2.5} 
 
duration       VAR     Word 
frequency      VAR     Word 
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If you’ve ever heard a singer practice his/her notes by singing the Solfege, “Do Re Mi Fa 
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√ Verify that the notes sound like the song Twinkle Twinkle Little Star. 
√ Use the Debug Terminal to verify that it works as expected by accessing and 

displaying values from the three DATA
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Octaves          DATA      6,  7,  6,  6,  6,  6,  6,  6,  6,  7,  6, 
                           6,  6,  6 

 
Figure 8-4 
Rightmost Piano Keys and Their Frequencies  
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noteOctave    VAR  Nib 
noteDot       VAR  Bit 

The wholeNote variable is calculated using the BeatsPerMin.  The tempo of the song is 
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Example Program: SelectCaseWithValues.bs2 



Page 248  ·  What’s a Microcontroller?  
 





Page 250  ·  What’s a Microcontroller?  
 

How SelectCaseWithCharacters.bs2 Works 

When compared to SelectCaseWithValues.bs2, this example program has a few 
differences.  First, the name of the value variable was changed to character, and its 
size was changed from word to byte.  This is because all characters in PBASIC are byte 
size.  The SELECT statement chooses the character variable for case by case evaluation.  

  SELECT character 

The quotation marks are used to tell the BASIC Stamp Editor that you are referring to 
characters.   

  SELECT character 
 
    CASE "A" to "Z" 
      DEBUG CR, "Upper case", CR 
 
    CASE "a" to "z" 
      DEBUG CR, "Lower case", CR 
 
    CASE "0" to "9" 
      DEBUG CR, "Digit", CR 
 
    CASE "!", "?", ".", ","      
      DEBUG CR, "Punctuation", CR 

There is also one different CASE statement that was not used in the previous example: 
    CASE ELSE  
      DEBUG CR, "Character not known.", CR, 
                "Try a different one." 

This CASE statement tells the 
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  noteOctave     VAR     Word                ' Stores note octave. 
 
  duration       VAR     Word                ' Stores note duration. 
  tempo          VAR     Word                ' Stores tempo. 
 
  default_d      VAR     Byte                ' Stores default duration. 
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' -----[ Subroutine - Find Equals Character ]----------------------------- 
 
  FindEquals:                                ' Go through characters in 
                                             ' RTTTL file looking for 
    DO                                       ' '='.  Increment counter 
      READ RTTTL_File + counter, char        ' until '=' is found, then 
      counter = counter + 1                  ' return. 
    LOOP UNTIL char = "=" 
 
    RETURN 
 
' -----[ Subroutine - Read Tempo from RTTTL Header ]---------------------- 
' Each keyboard character has a unique number called an ASCII value.   
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        duration = duration * 3 / 2          ' return.          counpte = counpte +6 1 
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SUMMARY 
This chapter introduced techniques for making sounds and musical tones using the 
BASIC Stamp and a piezoelectric speaker.  The FREQOUT command can be used to send a 
piezoelectric speaker high/low signals that cause it to make sound effects and/or musical 
notes.  The FREQOUT
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(1) Potentiometer – 10 kΩ 
(3) Jumper wires 

Building and Testing the Transistor Circuit 

Figure 9-3 shows a circuit that you can use to manually control how much current the 
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  FOR counpter= oldTapSettdingTO newTapSettding 
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counter        VAR     Byte             ' Counter for FOR...NEXT. 
oldTapSetting  VAR     Byte             ' Previous tap setting. 
newTapSetting  VAR     Byte             ' New tap setting. 
lightReading   VAR     Word             ' reading from photoresistor 
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Pushbutton Circuit Parts 

(2) Pushbuttons – normally open 
(2) Resistors – 10 kΩ (brown-black-orange) 
(2) Resistors – 220 Ω (red-red-brown) 
(2) Jumper wires 

Building the First Pushbutton Circuit 

Build the pushbutton circuit shown in Figure 10-2.   
 
Figure 10-2 
First Pushbutton Circuit 
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' What's a Microcontroller - ReadPushbuttonState.bs2 
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ACTIVITY #2: BUILDING AND TESTING EACH RC-TIME CIRCUIT 
Now that the two pushbutton circuits are built and tested, you can move on to the RC-
time circuits.     

Extra Parts for Potentiometer and Photoresistor Circuits 

(2) Resistors – 220 Ω (red-red-brown) 
(2) Capacitors – 0.1 µF 
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√ Verify that the BASIC Stamp gets reliable measurements from the 
potentiometer. 

√ 





 for 
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LOOP 
 
' -----[ Subroutine - Display_Menu ]--------------------------------------- 
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This next example program places the DEBUGIN command, the FOR…NEXT loop, and the 
IF…THEN statement inside a DO…LOOP UNTIL
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  DEBUGIN STR userEntry \5                   ' Get user input password. 
 
  FOR index = 0 TO 4                         ' Check array against DATA 
    READ Password + index, temp              ' Get next password char 
    IF temp <> userEntry(index) THEN EXIT    ' Compare to user input, 
  NEXT                                       ' exit if not equal. 
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  DEBUG CR, "Password is correct."           ' Program can move on when 
                                             ' password is correct. 
 
RETURN                                       ' Return when pass is correct. 
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SUMMARY 
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Appendix B: Equipment and Parts Lists 
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The Board of Education® Rev B 

Figure C-4 shows Parallax, Inc.’s Board of Education® Rev B carrier board.  Its major components and their functions are i9( )54icated by labels.    
Figure C-4:  Parallax. 
Inc.’s 
Board 
of Edu
cation

® 

 

Rev 

B 

Carrier 

Board 

for 

BASIC 

Stamp

® 

modules 
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Appendix D: Batteries and Power Supplies 

9 V BATTERIES 





·  Page 313 
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WARNING - Beware of Universal AC Adapters and Reversed Supply Terminals 

Figure D-3 shows a common mistake that should be avoided with universal adapters.  
Many of these allow you to reverse the terminals on the 9 V battery extension.  Although 
it cannot hurt the BASIC Stamp, Board of Education or Homework Board, it can destroy 
the Parallax Standard Servo connected to Vin in a matter of seconds.  The only system 
that can protect the servo from this mistake is the Board of Education Rev C (with jumper 
set to Vdd).   
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Appendix E: Trouble-Shooting 
 
Here is a list of things to try to quickly fix any difficulties getting the BASIC Stamp 
Editor to communicate with the BASIC Stamp: 
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BONUS ACTIVITY: OHMS LAW, VOLTAGE, AND CURRENT 
This activity applies some of the definitions just discussed.   

Ohm’s Law Parts 

(1) Resistor – 220 Ω (red-red-brown)  
(1) Resistor – 470 Ω (yellow-violet-brown)  
(1) Resistor – 1 kΩ    (brown-black-red) 
(1) Resistor – 2 kΩ    (red-black-red) 
(1) LED – any color 

Test Circuit 

The resistance value of Ri
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The rules have to do with how much current an I/O pin is allowed to deliver and how 
much current a group of I/O pins is allowed to deliver.   
 

 

Current Rules for BASIC Stamp I/O Pins 

• An I/O pin can “source” 20 mA.  In other words, if you send the HIGH signal to an 
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Index 
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 Index 
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Note Duration, 229, 231, 233–38 

Notes, 227 

Piano Keyboard, 227 

Rest, 233 
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LOOKDOWN, 182 

LOOKUP, 179–81 

LOW, 49 

ON…GOSUB, 287 

PAUSE, 49 

PULSOUT, 113 

RANDOM, 95 
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RCTIME, 151–52, 152 





 

 

 




