Programming with the Basic Stamp Editor

For further information, refer to Basic Stamp® Programming Manual Version 2.0C and BASIC Stamp Syntax and Reference Manual Version 2.1
1. Software Interface
· Software interface is similar to other kinds of editors, and there are little to know to use the Basic Stamp Editor
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2. Compiler Directives
· $STAMP 
· Syntax 

· ' {$STAMP BS1} 'This indicates to use a BASIC Stamp 1 module
· ' {$STAMP BS2} 'This indicates to use a BASIC Stamp 2 module
· ' {$STAMP BS2e} 'This indicates to use a BASIC Stamp 2e module
· ' {$STAMP BS2sx} 'This indicates to use a BASIC Stamp 2sx module
· ' {$STAMP BS2p} 'This indicates to use a BASIC Stamp 2p module
· ' {$STAMP BS2pe} 'This indicates to use a BASIC Stamp 2pe module

· $PBASIC
· To allow you to indicate which version of the PBASIC language to use.
Number of available commands
	
	BS1
	BS2
	BS2e
	BS2ex
	BS2p
	BS2pe

	PBASIC 1.0
	32
	
	
	
	
	

	PBASIC 2.0
	
	37
	40
	40
	56
	56

	PBASIC 2.5
	
	42
	45
	45
	61
	61


· Syntax
· ' {$PBASIC 1.0} 'Default when a BASIC Stamp 1 module is detected
· ' {$PBASIC 2.0} 'Default when any BASIC Stamp 2 module is detected
· ' {$PBASIC 2.5} 'Required for PBASIC 2.5 command set & enhanced syntax

3. Defining Variables
· VAR
· Syntax: 
name

VAR

size
· name: the name by which you will refer to the variable
· The symbols must start with a letter of underscore, can contain a mixture of letters, numbers, and underscores.

· Symbols can be up to 32 characters long.

· Be not able to distinguish between upper and lower case.

· Size: there are four choices.

· Bit (1bit)

· Nib (nibble; 4bits)

· Byte (8bits)

· Word (16bits)

Example
mouse 
VAR 
BIT 

' Value can be 0 or 1.

cat 

VAR 
NIB 

' Value can be 0 to 15.

dog 

VAR 
BYTE 

' Value can be 0 to 255.

rhino 
VAR 
WORD 

' Value can be 0 to 65535.

· Defining Arrays
· Arrays is a group of variables of the same size, and sharing a single name, but broken up into numbered cells, called elements.

· Syntax: 
name

VAR

Size(n)

· Name and size: the same as described earlier

· (n) : the number of elements you want the array to have
Example
myList 
VAR 
Byte(10) 
‘ Create a 10-byte array
· Once, an array is defined, you can access its elements by number. Numbering starts from 0 to n-1.
Example
myList(3) = 57

DEBUG ? myList(3)
( This Code will display “myList(3)=57” on the PC screen. 

· The real power of arrays is that the index value can be a variable itself. 
Example
myBytes 
VAR 
Byte(10) 

' Define 10-byte array

idx 

VAR 
Nib 

' Define 4-bit var

FOR idx = 0 TO 9 


' Repeat with idx = 0,1, 2...9

myBytes(idx) = idx * 13 
' Write idx * 13 to each cell

NEXT

FOR idx = 0 TO 9 


' Repeat with idx = 0,1, 2...9

DEBUG ? myBytes(idx) 
' Show contents of each cell

NEXT

STOP
( If you run this program, DEBUG will display each of the 10 values stored in the elements of the array: myBytes(0) = 0*13 = 0, myBytes(1) = 1*13 = 13, myBytes(2) = 2*13 = 26 ... myBytes(9) = 9*13 = 117.
· Another unique property of PBASIC arrays is this: You can refer to the 0th cell of the array by using just the array’s name without an index value. 
Example
myBytes 
VAR 
Byte(10) 
' Define 10-byte array

myBytes(0) = 17 


' Store 17 to 0th cell

DEBUG ? 
myBytes(0) 

' Display contents of 0th cell

DEBUG ? 
myBytes 

' Also displays 0th cell

· ALIAS
· An Alias is an alternative name for an existing variable. 
Example
cat 

VAR 
Byte 
' Create a byte-sized variable
tabby 

VAR 
cat 

' Create alias for cat
( In this example, tabby is an alias to the variable cat. Anything stored in cat shows up in tabby and vice versa. Both names refer to the same physical piece of RAM. This kind of alias can be useful when you want to reuse a temporary variable in different places in your program, but also want the variable’s name to reflect its function in each place.
3. Defining and Using Constants 

· You can assign names to constants in a fashion similar to how variables are declared. 
· Syntax: 
Name 
CON 
ConstantValue
Example
Cheers 

CON 

3 
' Number of cheers.
FOR counter = 1 TO Cheers
GOSUB Make_Cheers
NEXT
( Using named constants does not increase the amount of code downloaded to the BASIC Stamp, and it often improves the clarity of the program. Weeks after a program is written, you may not remember what a particular number was supposed to represent—using a name may jog your memory (or simplify the detective work needed to figure it out).
· Number Presentation

· In your programs, you may express a number in various ways, depending on how the number will be used and what makes sense to you. By default, the BASIC Stamp recognizes numbers like 0, 99 or 62145 as being in our everyday decimal (base-10) system. However, you may also use hexadecimal (base-16; also called hex) or binary (base-2).
Example 
99


' Decimal (no prefix)
$1A6 


' Hex (prefix ‘$’ required)
%1101 

' Binary (prefix ‘%’ required)
4. Defining and Using Pins with the Pin Directives

· There are some situations where it is handy to refer to a pin using a variable (like IN2 or OUT2) and also as a constant (2, in this case). The PIN directive lets you define a context-sensitive symbol representing an I/O pin. Depending on where and how this pin-type symbol is used determines whether it is treated as an I/O pin input variable, and I/O pin output variable or as a constant representing the pin number.
· If we were to use a constant symbol to represent an I/O pin, we might do something like this:
signal 
CON 
1 

' constant-type symbol representing I/O 1
INPUT 
signal 

' set signal pin to input
Wait:
IF signal = 0 THEN Wait 
' wait until signal pin = 1
· Here we define signal to represent our desired I/O pin, then we use the INPUT command to set it to the input direction and later we check the state of the signal pin and loop (wait) while it is equal to logic 0. This code has a common bug, however; the INPUT command works as expected, because its Pin argument requires a number representing the I/O pin, but the Condition argument in the IF…THEN statement will always evaluate to false because signal is a constant equal to 1, and “1 = 0” is false. What the user really meant to happen is something like: IF IN1 = 0 THEN Wait because IN1 is the input variable representing the current state of I/O pin 1. This situation is perfect for the PIN directive:
signal 
PIN 
1 
' pin-type symbol representing I/O 1
INPUT signal 

' set signal pin to input
Wait:
IF signal = 0 THEN Wait ' wait until signal = 1
( We only changed one thing in this code: the CON directive was changed to PIN. Now signal is a context-sensitive symbol that will be treated as a constant or as a variable depending on where it is used. In the INPUT command signal is used as the Pin argument, and since that argument requires a number representing the pin number, signal is treated as a constant equal to 1. In the IF…THEN statement, signal is compared to another value (which implies that what signal represents is expected to change at run-time; i.e.: signal’s value is “variable”) so signal is treated as a variable equal to the input variable for the defined pin (IN1 in this case). 
5. Math and Operators
· ABS

Absolute Value
Example
Result VAR WORD
Result = -99 

' Put -99 (2's complement format) into Result.
DEBUG SDEC ? Result 
' Display it on the screen as a signed #.
DEBUG SDEC ? ABS Result ' Display it on the screen as a signed #.
· ~ 

INVERSE
· The Inverse operator (~) complements (inverts) the bits of a number. Each bit that contains a 1 is changed to 0 and each bit containing 0 is changed to 1.

Example
Result VAR BYTE
Result = %11110001 
' Store bits in byte Result.
DEBUG BIN ? Result 
' Display in binary (%11110001).
Result = ~ Result 
' Complement Result.
DEBUG BIN ? Result 
' Display in binary (%00001110).

· - 
 
Negative 
· SQR

Square Root

Example
DEBUG SQR 100 
' Display square root of 100 (10).

DEBUG SQR 99 
' Display of square root of 99 (9 due to truncation)

· SIN

Sine

· COS

Cosine

Example
Degr VAR WORD 


' Define variables.

Sine VAR WORD

FOR Degr = 0 TO 359 STEP 45 
' Use degrees.

Sine = SIN (Degr * 128 / 180) ' Convert to brads, do SIN.

DEBUG "Angle: ", DEC Degr, TAB, "Sine: ", SDEC Sine, CR 





' Display.

NEXT
· Binary Operators
+ 

Addition 
-

Subtraction 
*

Multiplication
** 

Multiplication (returns upper 16-bits) 
*/ 

Multiply by 8-bit integer, 8-bit fraction 
/ 

Division
// 

Modulus (Remainder of division) 
MIN 

Limits a value to a specified low 
MAX 

Limits a value to a specified high 
DIG 

Returns specified digit of number 
<< 

Shift bits left by specified amount 
>> 

Shift bits right by specified amount 
REV 

Reverse specified number of bits 
& 

Bitwise AND 
| 

Bitwise OR 
^ 

Bitwise XOR 
6. Categorical Listing Of Commands
This section lists all available PBASIC commands for all BASIC Stamp models, grouped by category. For the detailed usage, refer to the Basic Stamp® Programming Manual Version 2.0C and BASIC Stamp Syntax and Reference Manual Version 2.1
BRANCHING / PROGRAM CONTROL


BRANCH Jump to address specified by offset.


IF...THEN* Conditionally execute one or more blocks of code.


GOTO Jump to address.


GOSUB Jump to subroutine at address.


RETURN Return from subroutine.


RUN Switch execution to another program slot.

POLLRUN Switch execution to another program page upon the occurrence of a polled interrupt.


SELECT

…CASE2.5 Evaluate expression and conditionally execute a block of code based on comparison to multiple conditions.


STOP Halt program execution until BASIC Stamp is reset.
LOOPING STRUCTURES

DO…LOOP Execute code block repetitively, with optional, conditional exit.

EXIT Terminate execution of a looping code block (DO...LOOP or FOR...NEXT).

FOR...NEXT Execute code block repetitively, a finite number of times using a counter.
EEPROM ACCESS

DATA Store data in EEPROM during program download.

READ Read EEPROM value into variable.

WRITE Write value into EEPROM.

STORE Switch READ/WRITE access to different program slot.

RAM ACCESS

GET Read Scratch Pad RAM value into variable.

PUT Write value into Scratch Pad RAM.

NUMERICS

LOOKUP Look up data specified by offset and store in variable. This instruction provides a means to make a lookup table.

LOOKDOWN Find target’s matching value in table and store match number (0-N) in variable.

RANDOM Generate a pseudo-random number.

DIGITAL I/O

INPUT Make pin an input.

OUTPUT Make pin an output.

REVERSE Reverse direction of a pin.

LOW Make pin output low.

HIGH Make pin output high.

TOGGLE Make pin an output and toggle state.

PULSIN Measure width of an input pulse.

PULSOUT Output a pulse by inverting a pin for a given amount of time.

BUTTON Debounce button, perform auto-repeat, and branch to address if button is in target state.

COUNT Count cycles on a pin for a given amount of time.

XOUT Generate X-10 power line control codes.

AUXIO Switch control to auxiliary I/O pin group.

MAINIO Switch control to main I/O pin group.

IOTERM Switch control to specified I/O pin group.

POLLIN Specify pin and state for a polled-interrupt.

POLLOUT Specify pin and state for output upon a polledinterrupt.

POLLMODE Specify the polled-interrupt mode.

ASYNCHRONOUS SERIAL I/O

SERIN Input data in an asynchronous serial stream.

SEROUT Output data in an asynchronous serial stream.

OWIN Input data from a 1-wire device.

OWOUT Output data to a 1-wire device.

SYNCHRONOUS SERIAL I/O

SHIFTIN Shift data in from synchronous serial device.

SHIFTOUT Shift data out to synchronous serial device.

I2CIN Input data from I2C serial device.

I2COUT Output data to I2C serial device.

PARALLEL I/O

LCDCMD Write a command to an LCD.

LCDIN Read data from an LCD.

LCDOUT Write data to an LCD.

ANALOG I/O

PWM Output using pulse width modulation, then return pin to input.

POT Read a 5 kΩ - 50 kΩ potentiometer and scale result.

RCTIME Measure a variable resistance or capacitance.
TIMEE

PAUSE Pause execution for 0–65535 milliseconds.

POLLWAIT Pause until a polled-interrupt occurs.

SOUND

SOUND Generate tones or white noise.

FREQOUT Generate one or two sine waves of specified frequencies.

DTMFOUT Generate DTMF telephone tones.
POWER CONTROL

NAP Nap for a short period. Power consumption is reduced.

SLEEP Sleep for 1-65535 seconds. Power consumption is reduced.

END Sleep until the power cycles or the PC connects. Power consumption is reduced.

PROGRAM DEBUGGING

DEBUG Send information to the PC for viewing in the Debug Terminal’s Receive windowpane.

DEBUGIN Retrieve information from the user via the PC, entered into the Debug Terminal’s Transmit windowpane.

SYNTAX CONVENTIONS

BOLD UPPER CASE – any word that appears bold with all capital letters must be typed exactly as shown. These are all reserved words.

Italics – italicized words must be replaced with your content.

[ ] – square brackets must be typed, in the position shown around the given syntax element. Only used with PBASIC 2.0 and 2.5.

( ) – parentheses must be typed in the position shown around the given syntax element; only used this way with PBASIC 1.0.**

{ } – curly braces indicate optional syntax items. They are not typed as part of any syntax other than compiler directives.

| – vertical line separates mutually exclusive syntax elements.

, \ # = – where they appear, commas, backslashes, pound signs, and equal signs must be typed in the positions shown.
**NOTE: You may use parentheses to enclose expressions in PBASIC 2.0 and 2.5, but they are not necessary. Used within an expression, parentheses will change the order of evaluation. See page 100 for details and examples.
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