Introduction

Thank you for purchasing the BASIC Stamp. At first glance, the Stamp
may seem fairly minimal — especially in its new 14-pin SIP form. But,
with software that fully utilizes all available hardware, the Stamp gives
you useful and powerful features — without the cost of hardware. Its
low cost and simplicity make the Stamp perfect for many prototyping
and control applications.

the Stamp discussed in this manual is the “BS1-IC.” It’s a
complete BASIC-programmable computer, packaged as a 14-pin SIP
module. The brain of the Stamp is an 18-pin BASIC interpreter chip. A
256-byte EEPROM holds a tokenized version of your program, which
is executed by the interpreter. The remainder of the circuit board is
taken up by a 4-MHz resonator, 5-volt regulator, and brown-out circuit.

The BS1-IC has a corresponding “carrier board,” which provides the
usual battery clips, prototyping area, programming connector, and
reset button. By plugging the BS1-IC into its carrier board, you create a
traditional BASIC Stamp. The extra features of the carrier board are
most useful for programming and prototyping.

the Stamp is programmed in our simple BASIC
language (sometimes called PBASIC). The language includes familiar
instructions, such as GOTO, FOR...NEXT, and IF...THEN, as well as
SBC instructions, such as SERIN (serial input), PWM, and BUTTON.

Each instruction takes 2-3 bytes of space, resulting in a maximum
program size of 80-100 instructions. As for speed, the interpreter
executes about 2,000 instructions per second.

to write programs for the Stamp, you’ll need the Stamp
Programming Package. The package includes the software, cable, and
documentation necessary to program Stamps. Purchasing the package
also entitles you to free technical support.
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Important Information

Parallax warrants it products against defects in materials and workmanship for a period
of 90 days.

If you discover a defect, Parallax will, at is option, repair, replace, or refund the purchase
price. Please contact us before shipping a return, since we may need to issue an RMA
number. After repairing or replacing your product, we will ship it back to you using the
same shipping method used to ship the product to Parallax (for instance, if you ship your
product via overnight express, we will do the same).

This warranty does not apply if the product has been modified or damaged by accident,
abuse, or misuse.

If, within 14 days of having received your product, you find that it does not suit your
needs, you may return it for a refund. Parallax will refund the purchase price, excluding
shipping/handling costs. If the product has been altered or damaged, a partial refund
will be given.

Copyright © 1995 by Parallax, Inc. All rights reserved. Parallax, the Parallax logo, and
BASIC Stamp are registered trademarks of Parallax, Inc. PIC is a registered trademark of
Microchip Technology, Inc. Other brand and product names are trademarks or registered
trademarks of their respective holders.

Parallax is not responsible for special, incidental, or consequential damages resulting
from any breach of warranty, or under any legal theory, including lost profits, downtime,
goodwill, damage to or replacement of equipment or property, or any costs for recover-
ing, reprogramming, or reproducing any data stored in or used with Parallax products.

If you purchased your Parallax product through a reseller, you should contact the reseller
if there is a problem. They may have policies that differ from those of Parallax. Also,
especially if you are outside the United States, they can usually offer faster assistance.

Parallax has a 24-hour BBS for your convenience. Customers can call our BBS to obtain the
latest versions of Parallax software or to try software before purchasing the product.

The BBS telephone number is (916) 624-7101.
Settings are: 300-14400 baud, 8 data bits, 1 stop bit, no parity.

To reach us on Internet, send e-mail or ftp to parallaxinc.com.
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Stamp Programming

To program Stamps, you’ll need the following computer system:

= |BM PC or compatible computer
= 3.5-inch disk drive

= Parallel port

« 128K of RAM

« MS-DOS 2.0 or greater

To power the Stamps, you can use a 9-volt battery (this is the most
convenient method). You can also use a 5-15 volt power supply, but you
should be careful to connect the supply to the appropriate part of the
Stamp. A 5-volt supply should be connected directly to the Stamp’s+5V
pin, but a higher voltage should be connected to the Stamp’s PWR pin.

Connecting ahigh voltage supply (greater than 6 volts)to the 5-volt
pin can permanently damage the Stamp.

If you purchased the Stamp Programming Package, you should have
received the following items:

= Programming cable

3.5-inch diskette

Application notes (back of this manual)
Stamp manual (this manual)

If any items are missing, please let us know.
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Stamp Programming

To program a Stamp, you’ll need to connect it to your PC and then run
the editor/downloader software. In this manual, it’s assumed that your
Stamp is a BS1-IC, and that you have the corresponding carrier board.

To connect the Stamp to your PC, follow these steps:

)

2)

3)

4)

Plug the BS1-IC onto the carrier board. The BS1-IC plugs into a
14-pin SIP socket, located near the battery clips on the carrier.
When plugged onto the carrier board, the components on the
BS1-1C should face the battery clips.

In the Stamp Programming Package, you received a cable to
connect the Stamp to your PC. The cable has two ends, one with
a DB25 connector and the other with a 3-pin connector. Plug the
DB25 end into an available port on your PC.

Plug the remaining end of the cable onto the 3-pin header on the
carrier board. On the board and the cable, you’'ll notice a double-
arrow marking; the markings on the cable and board should
match up.

Supply powver to the carrier board, either by connecting a 9-volt
battery or by providing an external power source.

With the Stamp connected and powered, run the editor/downloader
software as described later in this manual.
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Stamp Hardware

PWR
GND

PCO
PCI
+5V

RES

PO-P7

9-volt
Battery
Clips

B51-IC

Shown at 125%
of actual size

Unregulated power in. Accepts 6-15 VDC, which is then regulated to
5 volts. May be left unconnected if 5 volts is applied to the +5V pin.

System ground. Connects to PC parallel port pin 25 (GND) for pro-
gramming.

PC Out. Connects to PC parallel port pin 11 (BUSY) for programming.
PC In. Connects to PC parallel port pin 2 (D0) for programming.

5-volt input/output. If an unregulated voltage is applied to the PWR
pin, then this pin will output 5 volts. If no voltage is applied to the
PWR pin, then a regulated voltage between 4.5V and 5.5V should be
applied to this pin.

Reset input/output. Goes low when power supply is less than 4 volts,
causing the BS1-IC to reset. Can be driven low to force a reset.

General-purpose I/0O pins. Each can sink 25 mA and source 20 mA.
However, the total of all pins should not exceed 50 mA (sink) and 40
mA (source).

Programming BS1-IC Socket
Header (pin 1)
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}3 Pl |m}n LA L N-B N N NLKE-BR3NENN.
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(8 -0
W) [ e » PAHLAX G

Mounting Reset I/0 \

Holes Button Header
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Stamp Hardware

Vee PC parallel pin 2 (DO0)
T PC parallel pin 11 (BUSY)
©| PC parallel pin 25 (GND)
4.7K | v .
—] cs Vee PC
7 7 PROGRAMMING
cak 8 np CONNECTOR
3] = 6
{ DI & ORG
DO Vss
1 s 18
EECS EE CLK 47K =
17
PCBUSY EE DATA . .
3} 16 Must be Microchip 93LC56; other
PC DATA osc1[1— I'} 4 MHz brands may not work due to memory
J— L= access differences.
RESET o 0sc2 [F——
= 14 L
Vss = vdd[d =
= 13 _
DO o7 [}
7| 12
D1 D6 [
OPTIONAL 11
BROWNOUT D2 05[] 1/0 PORT
CIRCUIT 9 -
D3 D4[} e
°l

* The BS1-IC has a slightly different schematic. For reset and brownout circuits,
the BS1-IC uses two components from Seiko, rather than the transistor circuit
shown above. However, this schematic is the same in all other respects, and
serves as an example of how simple the Stamp circuit is to implement.

In some cases, you may want to know how much current the Stamp can
handle with its on-board regulator. Basically, at higher supply voltages,
the regulator can handle less current. The Stamp itself takes 1-2 mA, so
any current “left over” can be used to drive external circuits. The table
below shows the approximate current limits at various voltages:

Power Supply (volts) Total Current (mA)
5-9 50
12 40
25 10
40 2-3

We recommend a lower supply voltage (5-15 VDC). However, the
Stamp will run at higher voltages (with low current consumption).
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I/0 Port & Variable Space

The BASIC Stamp has 16 bytes of RAM devoted to 1/0 and the storage
of variables. The first two bytes are used for 1/0 (1 for actual pins, 1 for
direction control), leaving 14 bytes for data. This arrangement of
variable space is shown below:

Port Pins Pin0-Pin7 I/ pins; bit addressable.
Dirs Dir0-Dir7 1/0 pin direction control; bit
addressable.
WO BO Bit0-Bit7 Bit addressable.
Bl Bit8-Bit15 Bit addressable.
w1 B2
B3
W2 B4
B5
W3 B6
B7
w4 B8
B9
W5 B10
B11
W6 B12 Used by GOSUB instruction.
B13 Used by GOSUB instruction.

The Stamp’s BASIC language allows a fair amount of flexibility in
naming variables and 1/0 pins. Depending upon your needs, you can
use the variable space and 170 pins as bytes (Pins, Dirs, B0-B13) or as 16-
bit words (Port, W0-W6). Additionally, the I/0 pins and the first two
data bytes can be used as individual bits (Pin0-Pin7, Dir0-Dir7, Bit0-Bit15).
In many cases, a single bit may be all you need, such as when storing a
status flag.
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I/0 Port & Variable Space

Port is a 16-bit word, which is composed of two bytes, Pins and Dirs:

Pins (byte) and Pin0-Pin7 (corresponding bits) are the 1/0 port
pins. When these variables are read, the 170 pins are read directly.
When these variables are written to, the corresponding RAM is
written to, which is then transferred to the 1/0 pins before each
instruction.

Dirs (byte) and Dir0-Dir7 (corresponding bits) are the 1/0 port
direction bits. A “0” in one of these bits causes the corresponding
170 pin to be an input; a “1” causes the pin to be an output. This byte
of data is transferred to the 170 port’s direction register before each
instruction.

When you write your BASIC programs, you'll use the symbols
described above to read and write the Stamp’s 8 I/O pins.

Normally, you’ll start your program by defining which pins are
inputs and which are outputs. For instance, “dirs = %00001111”
sets bits 0-3 as outputs and bits 4-7 as inputs (right to left).

After defining which pins are inputs and outputs, you can read and
write the pins. The instruction “pins = %11000000” sets bits 6-7
high. For reading pins, the instruction “b2 = pins” reads all 8 pins
into the byte variable b2.

Pins can be addressed on an individual basis, which may be easier.
For reading a single pin, the instruction “Bit0 = Pin7”” reads the state
of 1/0 pin 7 and stores the reading in bit variable Bit0. The
instruction “if pin3 = 1 then start” reads 1/0 pin 3 and then jumps
to start (a location) if the pin was high (1).

The Stamp’s editor software recognizes the variable names shown on
the previous page. If you’d like to use different names, you can start
your program with instructions to define new names:

symbol switch = pin0 ‘Define label "switch" for 1/O pin 0
symbol flag = bit0 'Define label "flag" for bit variable bit0
symbol count = b2 '‘Define label "count" for byte variable b2
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Common Questions

No. The BASIC interpreter only addresses 8 bits of program space,
which results in the 256-byte limitation. Using a larger EEPROM,
such as the Microchip 93LC66, won’t make any difference.

We encourage people to use a 9-volt battery to power the Stamp,
especially if they have the carrier board. The battery is simple and
can power the Stamp for days, even weeks if sleep mode is used.

However, if you want to use an external power supply, you can use
anything that supplies 5-15 volts DC at a minimum of 2 mA (not
including 1/0 current needs).

If you have a 5-volt supply, connect it to the Stamp’s +5V pin. This
will route power directly to the Stamp circuit, bypassing the
voltage regulator.

If you have a 6-15 volt supply, connect it to the Stamp’s PWR pin.
This will route the power through the on-board 5-volt regulator.

Yes. If you need to supply 5 volts, connect your circuit to the
Stamp’s +5V pin. If you need the unregulated input voltage (6-15
volts), connect your circuit to the Stamp’s PWR pin.

This depends on what you’re doing with the Stamp. If your pro-
gram never uses sleep mode and has several LED’s connected to
1/0 lines, then the Stamp may only run for several hours. If,
however, sleep mode is used and 1/0 current draw is minimal, then
the Stamp can run for weeks.

The Stamp’s I/0 pins can each sink 25 mA and source 20 mA.
However, the total sink and source for all 8 1/0 lines should not
exceed 50 mA (sink) and 40 mA (source).
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Common Questions

No. The Stamp only works with integer math, which means that no
fractions are allowed. Expressions must be given as integers, and
any results are given as integers. For instance, if you gave the Stamp
an instruction to divide 5 by 2, it would return a result of 2, not 2.5;
the remainder (.5) is simply lost.

Mathematical expressions are evaluated strictly left to right. This is
important, since you may get different results than you expect. For
instance, under normal rules, the expression 2 + 3 x 4 would be
solved as 2 + (3 x 4), since multiplication takes priority over
addition. The result would be 14. However, since the Stamp solves
expressions from left to right, it would be solved as (2 + 3) x 4, for
a result of 20.

When writing your programs, please remember that the left-to-
right evaluation of expressions may affect the results.

The Stamp’s I/0 pins operate at TTL voltages (0-5 volts), so the
SERIN and SEROUT instructions operate at these voltages. This is
fine for most applications, such as Stamps communicating with
Stamps. However, some PCs may not accept TTL voltages, especially
when the PC is receiving data. If you need real RS-232 voltages, you
can use the circuit shown below. The LT1181ACN is available from
various distributors, including Digi-Key (call 800-344-4539).

5VDC
LT1181ACN
ulluF Im=ml
[ H1 16 P
| |2 150
L H 3z 14p P Data Qut[RS-232; DB pin 2)
01pF U"ﬁ'iH H 4 13p ol Dats In[R5-232 DBAin 3)
I f s 1zf - Data Ot [Statnp; any 1O pin)
= o 13 o Data In [ Stam p; any 1O pin)
l Ov 1wf
0.1 pF I Oes 9ofl
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Example Application

This page shows a simple application for a Stamp (in this case, the
BS1-1C). The purpose of the application is to read the value of the
potentiometer and then generate a corresponding tone on the speaker.
As the potentiometer value changes, so does the tone. For interesting
variations, the potentiometer could easily be changed to a thermistor or
photocell.

10K
Lo —
04 % = 01 ,U'F
5d ?
Fd T
&d T
9 zd 6_
- g
0d
2 :
AGH T
1d m
od 8_
o &
dhad l_
£/ 40 @
AN
10 uF
loop:
pot 0,100,b2 'Read potentiometer on pin 0 and
‘store result in variable b2.
b2=b2/2 ‘Divide result so highest value
‘will be 128.
sound 1,(b2,10) ‘Generate a tone using speaker
‘on pin 1. Frequency is set by
‘value in b2. Duration of tone
'is set to 10.
goto loop 'Repeat the process.
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Using the Editor

With the Stamp connected and powered, run the editor software by
typing the following command from the DOS prompt:

STAWP

Assuming you’'re in the proper directory, the Stamp softare will start
running after several seconds. The editor screen is dark blue, with one
line across the top that names various disk and downloading functions.
Except for the top line, the entire screen is available for entering and
editing BASIC programs.

There are few restrictions on how programs are entered. However, you
should know the rules for entering constants, labels, and comments, as
described in the following pages:

constant values can be declared in four ways: deci-
mal, hex, binary, and ASCII.

Hex numbers are preceded with a dollar sign ($), binary numbers
are preceded with a percent sign (%), and ASCII values are
enclosed in double quotes (*). If no special punctuation is used,
then the editor will assume the value is decimal. Following are
some examples:

100 ‘Decimal

$64 "Hex

901100100 ‘Binary

A 'ASCII "A" (65)

"Hello" '‘ASCII "H", "e", "I", "I", "0"

Most of your programs will probably use decimal values, since
this is most common in BASIC. However, hex and binary can be
useful. For instance, to define pins 0-3 as outputs and pins 4-7 as
inputs, you could use any of the following, but the binary
example is the most readable:

dirs =15 '‘Decimal
dirs = $0F 'Hex
dirs = %00001111 ‘Binary
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Using the Editor

the editor uses labels to refer to addresses
(locations) within your program. This is different from some
versions of BASIC, which use line numbers.

Generally speaking, label names can be any combination of
letters, numbers, and underscores (), but the first character of the
name must not be a number. Also, label names cannot use
reserved words, such as instruction names (serin, toggle, goto,
etc.) and variable names (port, w2, b13, etc.)

When first used, label names must end with a colon (). When
called elsewhere in the program, labels are named without the
colon. The following example illustrates how to use a label to
refer to an address:

loop: toggle 0 ‘Toggle pin 0
forb0O=1to 10
toggle 1 ‘Toggle pin 1 ten times
next
goto loop 'Repeat the process

along with program addresses, you can use labels
to refer to variables and constants. Value labels share the same
syntax rules as address labels, but value labels don’t end with a
colon (), and they must be defined using the *“symbol” directive.
The following example shows several value labels:

symbol start =1 ‘Define two constant
symbol end = 10 ‘labels
symbol count = b0 'Define a label for b0
loop: for count = start to end
toggle 1 ‘Toggle pin 1 ten times
next
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Using the Editor

comments can be added to your program to make it

more readable.

Comments begin with an apostrophe (') and continue to the end
of the line. Alternatively, you can designate a comment using the
standard REM statement found in many versions of BASIC. An

example follows:

symbol relay = 3
symbol length = w2

dirs = %11111111
pins = %00000000

REM this is the main loop

‘Make label for I/O pin 3
'Make label for w2

‘Make all pins outputs
‘Make all pins low

main: length = length + 10 'Increase length by 10
gosub sub 'Call pulse out routine
goto main ‘Loop back

sub: pulsout relay,length : toggle 0 : return

The editor is not case sensitive, except when processing strings

(such as “hello™).

Multiple instructions and labels can be combined on the same
line by separating them with colons (;).

The following example shows the same program as separate lines

and as a single-line...

Multiple-line version;

dirs = 255

for b2 =0 to 100
pins = b2

next

Single-line version;

‘Make all pins outputs
‘Count from 0 to 100
‘Make pins = count (b2)
‘Continue counting til 100

dirs = 255 : for b2 = 0 to 100 : pins = b2 : next
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Using the Editor

the following operators may be used

in mathematical expressions:

+

*

*%

/
//
min
max
&

N

&/
V4
~/

add

subtract

multiply (returns low word of result)
multiply (returns high word of result)
divide (returns quotient)

divide (returns remainder)

keep variable greater than or equal to value
keep variable less than or equal to value
logical AND

logical OR

logical XOR

logical AND NOT

logical OR NOT

logical XOR NOT

Some examples:

count=count+ 1 'Increment count

timer = timer * 2 ‘Multiply timer by 2
b2=b2/8 ‘Divide b2 by 8

w3 =w3 & 255 ‘Isolate lower byte of w3
b0 = b0 + 1 max 99 'Increment b0, but don't

‘allow b0 to exceed 99

b3 =b3-1min 10 ‘Decrement b3, but don't

‘allow b3 to drop below 10
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Using the Editor

As covered in the previous pages, there are some rules to remember
about the use of constants, labels, and comments. However, for the most
part, you can format your programs as you see fit.

We've tried to make the editor as intuitive as possible: to move up, press
the up arrow; to highlight one character to the right, press shift-right

arrow; etc.

Most functions of the editor are easy to use. Using single keystrokes,
you can perform the following common functions:

= Load, save, and run programs.

« Move the cursor in increments of one character, one word, one
line, one screen, or to the beginning or end of a file.

= Highlight text in blocks of one character, one word, one line, one
screen, or to the beginning or end of a file.

= Cut, copy, and paste highlighted text.

= Search for and/or replace text.

The following list shows the keys that are used to perform various

functions:
Alt-R
Alt-L
Alt-S

Alt-Q

Enter
Tab

Left arrow
Right arrow

Run program in Stamp (download the program
on the screen, then run it)

Load program from disk
Save program on disk
Quit editor and return to DOS

Enter information and move down one line
Same as Enter

Move left one character
Move right one character
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Using the Editor

Up arrow
Down arrow
Ctrl-Left
Ctrl-Right

Home

End

Page Up

Page Down
Ctrl-Page Up
Ctrl-Page Down

Shift-Left
Shift-Right
Shift-Up
Shift-Down
Shift-Ctrl-Left
Shift-Ctrl-Right

Shift-Home
Shift-End
Shift-Page Up
Shift-Page Down

Shift-Ctrl-Page Up
Shift-Ctrl-Page Down

Shift-Insert
ESC

Backspace
Delete
Shift-Backspace
Shift-Delete
Ctrl-Backspace

Alt-X
Alt-C
Alt-v

Alt-F
Alt-N

Alt-P

Move up one line

Move down one line
Move left to next word
Move right to next word

Move to beginning of line
Move to end of line

Move up one screen
Move down one screen
Move to beginning of file
Move to end of file

Highlight one character to the left
Highlight one character to the right
Highlight one line up

Highlight one line down

Highlight one word to the left
Highlight one word to the right

Highlight to beginning of line
Highlight to end of line
Highlight one screen up
Highlight one screen down
Highlight to beginning of file
Highlight to end of file

Highlight word at cursor
Cancel highlighted text

Delete one character to the left

Delete character at cursor

Delete from left character to beginning of line
Delete to end of line

Delete line

Cut marked text and place in clipboard
Copy marked text to clipboard
Paste (insert) clipboard text at cursor

Find string (establish search information)
Find next occurrence of string

Calibrate potentiometer scale
(see POT instruction for more information)
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Using the Editor

To run the program shown on the screen, press Alt-R. The editor
software will check all available parallel ports, searching for a BASIC
Stamp. If it finds one, it will download and run your program. Note that
any program already in the Stamp will be overwritten. If the editor is
unable to locate a Stamp, it will display an error message.

Assuming that you have a Stamp properly connected to your PC, the
editor will display a bargraph, which shows how the download of your
program is progressing. Typical downloads take only several seconds,
so the graph will fill quickly.

As the graph fills, you’ll notice that some of the graph fills with white
blocks, while the remainder fills with red blocks. These colors represent
how much of the Stamp’s EEPROM space is used by the program. White
represents available space, and red represents space occupied by the
program. This provides an easy way to determine how much of the
EEPROM remains available for additional instructions or data.

When the download is complete, your program will automatically start
running in the Stamp. If you used the debug directive in your program,
it will display its data when it’s encountered in the program.

To remove the download graph from the screen, press any key.

To load a BASIC program from disk, press Alt-L. A small box will
appear, prompting you for a filename. If you entered the filename
correctly, the program will be loaded into the editor. Otherwise, an
error message will be displayed.

If you decide not to load a program, press ESC to resume editing.

To save a BASIC program on disk, press Alt-S. A small box will appear,
prompting you for a filename. After the filename is entered, the editor
will save your program.
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Using the Editor

Like most word processors, the editor can easily cut, copy, and paste
text. If you need to make major changes to your program, or your
program has many repetitive routines, these functions can save a lot of
time.

The function of the cut, copy, and paste routines is to cut or copy
highlighted text to the clipboard (the clipboard is an area of memory set
aside by the editor). Text in the clipboard can later be pasted (inserted)
anywhere in your program. Both cut and paste copy text to the clip-
board, but cut also removes the text from its current location.

Please note that cutting text is different from deleting it. While both
functions remove text from its current location, only cut saves the text
to the clipboard — delete removes it entirely.

As an example of cut and paste, let’s cut a section of text and then paste
it elsewhere. The following steps will guide you through the process:

= First, you need to highlight some text. For this example, let’s
highlight everything from the cursor to the end of the line. To do
this, press Shift-End (everything from the cursor to the end of the
line should become highlighted).

« Second, with the line highlighted, press Alt-X (cut). The text
should disappear.

= Third, move the cursor to another location — anywhere is fine.
Then, press Alt-V (paste). The text should appear where the
cursor was, pushing any following text down as necessary.

The first step could be replaced with copy (Alt-C), instead of cut (Alt-

X). The only difference would be that the text would appear in its
original location, as well as the pasted location.
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Using the Editor

The editor has a function that allows you to search for and/or replace
text. In many instances, this function can be very useful. For example,
you may decide to change a variable name throughout your program.
Doing so manually would take a lot of time, but with search and replace,
it takes just seconds.

To set the search criteria, press Alt-F (find). A small box will appear in
the center of the screen, requesting a search string and an optional
replacement string. To perform the search, follow these steps:

= Enter the search string. If you want to search for a string that
contains the Tab or Return keys, you can do so by typing Ctrl-Tab
or Ctrl-Return; “=” will appear for each tab, ““ ™ for each return.

= Enter the replacement string, if necessary. If you enter a replace-
ment string, it will be copied to the clipboard (the clipboard is an
area of memory set aside by the editor). During the search, you
will have the option to replace individual occurrences of the
search string with the replacement string.

If you only want to search (without the option to replace), just
press Enter for the replacement string.

= The editor will remove the search criteria box and highlight the
first occurrence of the search string.

To replace the highlighted string with the replacement string,
press Alt-V (paste).

To find the next occurrence of the search string, press Alt-N.
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Instruction Set Summary

IF..THEN
BRANCH
GOTO
GOSUB

RETURN

FOR...NEXT

{LET}

LOOKUP

LOOKDOWN
RANDOM

OUTPUT
LOW
HIGH
TOGGLE
PULSOUT
INPUT
PULSIN
REVERSE

BUTTON

Compare and conditionally branch.
Branch to address specified by offset.
Branch to address.

Branch to subroutine at address. Up to 16 GOSUB'’s are
allowed.

Return from subroutine.

Establish a FOR...NEXT loop.

Perform variable manipulation, such as A=5, B=A+2, etc.
Possible operations are add, subtract, multiply, divide,
max. limit, min. limit, and logical operations AND, OR,
XOR, AND NOT, OR NOT, and XOR NOT.

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

Find target's match number (0-N) and store in variable.

Generate a pseudo-random number.

Make pin an output.

Make pin output low.

Make pin output high.

Make pin an output and toggle state.

Output a timed pulse by inverting a pin for some time.
Make pin an input

Measure an input pulse.

If pin is an output, make it an input. If pin is an input, make
it an output.

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

SERIN

SEROUT

PWM

POT

SOUND

EEPROM

READ
WRITE

PAUSE

NAP
SLEEP

END

DEBUG

Serial input with optional qualifiers and variables for stor-
age of received data. If qualifiers are given, then the
instruction will wait until they are received before filling
variables or continuing to the next instruction. Baud rates
of 300, 600, 1200, and 2400 are possible. Data received
must be with no parity, 8 data bits, and 1 stop bit.

Send data serially. Data is sent at 300, 600, 1200, or 2400
baud, with no parity, 8 data bits, and 1 stop bit.

Output PWM, then return pin to input. Used to output
analog voltages (0-5V) using a capacitor and resistor.

Read a 5-50K potentiometer and scale result.

Play notes. Note 0 is silence, notes 1-127 are ascending
tones, and notes 128-255 are white noises.

Store data in EEPROM before downloading BASIC pro-
gram.

Read EEPROM byte into variable.
Write byte into EEPROM.

Pause execution for 0-65536 milliseconds.

Nap for a short period. Power consumption is reduced.

Sleep for 1-65535 seconds. Power consumption is re-
duced to approximately 20 pA.

Sleep until the power cycles or the PC connects. Power
consumption is reduced to approximately 20 pA.

Send variables to PC for viewing.
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