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Chapter #1: Getting Started

HOW MANY MICROCONTROLLERS DID YOU USE TODAY?

A microcontroller is a kind of miniature computer that you can find in all kinds of
gizmos. Some examples of common, every-day products that have microcontrollers
built-in are shown in Figure 1-1. If it has buttons and a digital display, chances are it also
has a programmable microcontroller brain.

- Figure 1-1
=% Every-Day Examples of
Devices that Contain

Microcontrollers

Try making a list and counting how many devices with microcontrollers you use in a
typical day. Here are some examples: if your clock radio goes off, and you hit the snooze
button a few times in the morning, the first thing you do in your day is interact with a
microcontroller. Heating up some food in the microwave oven and making a call on a
cell phone also involve operating microcontrollers. That’s just the beginning. Here are a
few more examples: turning on the television with a handheld remote, playing a handheld
game, using a calculator, and checking your digital wristwatch. All those devices have
microcontrollers inside them that interact with you.

THE BASIC STAMP 2 - YOUR NEW MICROCONTROLLER

Parallax, Inc.’s BASIC Stamp® 2 module shown in Figure 1-2 has a microcontroller built
onto it. It’s the black chip with lettering on it that reads “PIC16C57”. The rest of the
components on the BASIC Stamp module are also found in consumer appliances you use
every day. All together, they are correctly called an embedded computer system. This
name is almost always shortened to just “embedded system”. Frequently, such modules
are commonly just called “microcontrollers.”

The activities in this text will guide you through building circuits similar to the ones
found in consumer appliances and high-tech gizmos. You will also write computer
programs that the BASIC Stamp module will run. These programs will make the BASIC
Stamp module monitor and control these circuits so that they perform useful functions.
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Figure 1-2
The BASIC Stamp® 2
Microcontroller Module

BASIC Stamp 2
modules are the most
popular
microcontrollers made
by Parallax, Inc.

In this text, “BASIC Stamp” refers to Parallax Inc.’s BASIC Stamp® 2 microcontroller
module. There are other BASIC Stamp modules, some of which are shown in Figure 1-3.
Each BASIC Stamp module is color coded. The BASIC Stamp 2 is green. The BASIC
Stamp 2e is red. The BASIC Stamp 2SX is blue, and the BASIC Stamp 2p is gold. Each
variation on the BASIC Stamp 2 is slightly different, featuring higher speed, more memory,
additional functionality, or some combination of these extra features.

Figure 1-3
BASIC Stamp®
Modules

From Left to Right:
BASIC Stamp® 2, 2e,
2SX, and 2p

AMAZING INVENTIONS WITH BASIC STAMP MICROCONTROLLERS

Consumer appliances aren’t the only things that contain microcontrollers. Robots,
machinery, aerospace designs and other high-tech devices are also built with
microcontrollers. Let’s take a look at some examples that were created with BASIC
Stamp modules.

Robots have been designed to do everything from helping students learn more about
microcontrollers, to mowing the lawn, to solving complex mechanical problems. Figure
1-4 shows two example robots. On each of these robots, students use the BASIC Stamp 2
to read sensors, control motors, and communicate with other computers. The robot on
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the left is Parallax Inc.’s Boe-Bot™. The projects in the Robotics with the Boe-Bot text
can be tackled using the Boe-Bot after you’ve worked through the activities in this one.
The robot on the right was built by a group of students and entered into a First Robotics
competition. The goal of the contest is different each year. In the example shown, the
goal was to see which group’s robot could sort colored hoops the fastest.

% Figure 1-4
Educational Robots

Parallax Boe-Bot™ (lefft)
First Competition Robot

(right)

Other robots solve complex problems, such as the autonomous remote flight robot shown
at the left of Figure 1-5. This robot was built and tested by mechanical engineering
students at the University of California, Irvine. They used a BASIC Stamp module to
help it communicate with a satellite global positioning system (GPS) so that the robot
could know its position and altitude. The BASIC Stamp also read level sensors and
controlled the motor settings to keep the robot flying properly. The mechanical millipede
robot on the right was developed by a professor at Nanyang Technical University,
Singapore. It has more than 50 BASIC Stamp modules, and they all communicate with
each other in an elaborate network that helped control and orchestrate the motion of each
set of legs. Robots like this not only help us better understand designs in nature, but they
may eventually be used to explore remote locations, or even other planets.

5 ‘%

Figure 1-5

Examples of Research
Robots that Contain
Microcontrollers

Autonomous flying
robot at UC Irvine (left)
and Millipede Project at
Nanyang University
(right)
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With the help of microcontrollers, robots will also take on day-to-day tasks, such as
mowing the lawn. The BASIC Stamp module inside the robotic lawn mower shown in
Figure 1-6 helps it stay inside the boundaries of the lawn, and it also reads sensors that
detect obstacles and controls the motors that make it move.

Figure 1-6
Robotic Lawn Mower

Prototype by the Robot
Shop

Microcontrollers are also used in scientific, high technology, and aerospace projects.
The weather station shown on the left of Figure 1-7 is used to collect environmental data
related to coral reef decay. The BASIC Stamp module inside it gathers this data from a
variety of sensors and stores it for later retrieval by scientists. The submarine in the
center is an undersea exploration vehicle, and its thrusters, cameras and lights are all
controlled by BASIC Stamp microcontrollers. The rocket shown on the right is one that
was part of a competition to launch a privately owned rocket into space. Nobody won the
competition, but this rocket almost made it! The BASIC Stamp controlled just about
every aspect of the launch sequence.

Figure 1-7
High-tech and Aerospace
Microcontroller Examples

Ecological data collection
by EME Systems (left),
undersea research by
Harbor Branch Institute
(center), and JP Aerospace
test launch (right)

From common household appliances all the way through scientific and aerospace
applications, the microcontroller basics you will need to get started on projects like these
are introduced here. By working through the activities in this book, you will get to
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experiment with and learn how to use a variety of building blocks found in all these high-
tech inventions. You will build circuits for displays, sensors, and motion controllers.
You will learn how to connect these circuits to the BASIC Stamp 2 module, and then
write computer programs that make it control displays, collect data from the sensors, and
control motion. Along the way, you will learn many important electronic and computer
programming concepts and techniques. By the time you’re done, you might find yourself
well on the way to inventing a gizmo of your own design.

HARDWARE AND SOFTWARE

Getting started with BASIC Stamp microcontroller modules is similar to getting started
with a brand-new PC or laptop. The first things that most people have to do when they
get a new PC or laptop is take it out of the box, plug it in, install and test some software,
and maybe even write some software of their own using a programming language. If this
is your first time using a BASIC Stamp module, you will be doing all these same
activities. If you are in a class, your hardware may already be all set up for you. If this is
the case, your teacher may have other instructions. If not, this chapter will take you
through all the steps of getting your new BASIC Stamp microcontroller up and running.

ACTIVITY #1: GETTING THE SOFTWARE

The BASIC Stamp Editor (version 2.0 or higher) is the software you will use in most of
the activities and projects in this text. You will use this software to write programs that
the BASIC Stamp module will run. You can also use this software to display messages
sent by the BASIC Stamp that help you understand what it senses.

The BASIC Stamp Editor is free software, and the two easiest ways to get it are:

. Download from the Internet: Look for “BASIC Stamp Windows Editor version
2.0...” on the www.parallax.com — Downloads — BASIC Stamp Software page.

e Included on the Parallax CD: Follow the Software link on the Welcome page.
o™ Make sure the date printed on the CD is May 2003 or newer.

\b In a Hurry? Get your copy of the BASIC Stamp Windows Editor version 2.0 (or higher) and
install it on your PC or laptop. Then, skip to: Activity #3: Setting Up the Hardware and
Testing the System.

If you have questions along the way, Activity #1 can be used as a step-by-step reference
for getting the software, and Activity #2 can be used as a reference for the installation
procedure.
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Computer System Requirements

You will need either a PC or laptop computer to run the BASIC Stamp Editor software.
Getting started with BASIC Stamp programming is easiest if your PC or laptop has the
following features:

e Microsoft Windows 95® or newer operating system
e A serial or USB port
e A CD-ROM drive, World Wide Web access, or both

( Y USB Port Adapter If your computer only has USB ports, you will need a USB to Serial
\é) Adapter. See Appendix A: USB to Serial Adapter for details and installation instructions.

Downloading the Software from the Internet

It’s easy to download the BASIC Stamp Editor software from the Parallax web site. The
web page shown in Figure 1-8 may look different from the web page you see when you
visit the site. Nonetheless, the steps for downloading the software should still be similar
to these:

V' Using a web browser, go to www.parallax.com (shown in Figure 1-8).
\' Point at the Downloads menu to display the options.
\' Point at the BASIC Stamp Software link and click to select it.

4J Parallax - Microsoft Intermet Explarer = E

B Bl Uian [eis Geeh B H E-=-D 7 \ Sl ) \ E JLmks 2]

Addiess [@] hig: ¢wwn.parallancom! =] @6

PAALAX AT sasicstams §

www.parallax.com Microcontrollers

|

i
Ordering Information  “iew Cart
Product Search: _ (Go

TolHfree sales BB8-512-1024

need

Figure 1-8
Looking for o BASIC Stamy e A The Parallax Web Site:
PRODUCTS BIMTHT BT T BASIC Stamp Software NEWS
- BASIC Stamos a w Doacumentation

- Robaot Kits -—
- Programming Beoks \\  Mccassory Docs
- Component Shon BASIC Stamp Tokenizer

- Brovee All Products L

‘arallax Microcontrollers www.parallax.com
ar first-time visitars, Parallax provides microcontrollers
rogrammed in PBASIC, Java, and Assembly

anguars

Itera Stratix Develoy Tools

‘arallax is offering new Altera Development Tools for
the Stratix Chip. The Stratix Smart Pack 525 and

Educational Curriculum
RESOURCES

- Newto BASIC Stamps?
- Bownloads

- Upoming Events

Javelin Stamp

$X-Keys and §X Chips

- Technical Support

o T T Stratix Smart Pack 510 are in stock]
it 2P b -~ LT VRV |
&) #himl_pages/dowrloads/software/software_basic_stamp.asp [ [ 4 Intemet i
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v When you get to the BASIC Stamp Software page, find the most recent
version of the BASIC Stamp Windows Editor download, with a version

number of 2.0 or higher.

\' Click the Download icon. In Figure 1-9, the download icon looks like a file
folder to the right of the description: “BASIC Stamp Windows Editor version

2.0 Beta 1 (6MB)”.

) Parallax: Downloads: Software - Microsoft Internet Explorer

JE\E Edit Wiew Favoites Took Help

s alal e S

| Addvess [#] hitp./ fomw parallar.com/him|_pages/downloads/software/software_basic_slamp.asp =l PG
< — =
P ILL/q/ <Lﬁ- : \R/
www.parallax.com downloads Oridering Infarmation  Yiew Cart

Homalnmductsl 5 |Rnhh' ‘

Looking for a BASIC Stamp ? Clic|

‘BASIC Stamp Software
-D&DADS p G4

- BASIC Stamp Sothware
- Documentation

5 Software Description More Information  Download
- Accessons Does

- BASIC Stamp Tokenizer  BASIC Stamp Windows Editor version 2.0 Beta 1 (6MB) ® N

- Educational Cutielum  Yyindows B5/IB/ME/NTA 0/2K/HP

- Javelin Stamp BASIC Stamp Windows Editor version 2.0 Beta 1 (2.65MB)

- 52 Kews and Chips Note: Same as above but requires intermet connection during @ 5]

install -

Figure 1-9
The Parallax Web Site
Downloads Page

\' When the File Download window shown in Figure 1-10 appears, select: Save

this program to disk.
V' Click the OK button.

File Download [x]
You have chosen to download a file from this location

Editor_v2 0_Beta_1_EMB xe from v parallas com

“what would you like ta do with this file?
" Bun this program from its current location

& Save this program to disk

¥ | Allzys astt before opeting s bipe ot file

0k | Cancel | Moeino |

Figure 1-10
File Download Window

Figure 1-11 shows the Save As window that appears next. You can use the Save in field
to browse your computer’s hard drives to find a convenient place to save the file.

\' After choosing where to save the file you are downloading, click the Save

Button.
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B

+ [ cf =

21x|

Figure 1-11
Save As Window

Selecting a place to
save the file

File name:

Save a3 type:

[#pplication

V' Wait while the BASIC Stamp Editor installation program downloads (shown in
Figure 1-12). This may take a while if you are using a modem connection.
\' When the download is complete, leave the window shown in Figure 1-13 open
while you skip to the next section - Activity #2: Installing the Software.

53% of Setup_Stamp_Editor_v2.0_Beta_1_GMB._exe . B[S EA

®- (3

Saving

Editor_+2.0_Beta_1_GMB_exe fom s parallax. com
ANENNNNNENENNENENNNEEER
Estimated time left: 1 min 59 sec (V9.4 KB of .01 MEB copied)
Download ta: ..ASetup_Stamp_Editor_v2.0_Beta_1_EMB.exe
Transfer rate: 61.3KB/Sec

T Llose this dislag bok when download complsted

e | [ e | [ Cancal |

Figure 1-12: Download Progress Window

Finding the Software on the Parallax CD

Download complete P ] B

x

= Download Complete

Saved:
Editor_v2.0_Beta_1_BME.exe from wwes. parallax. com

Dowrloaded: 6.01 MB in 5 sec
Download to: MSetup_Stamp_Editor_v2.0_Beta_1_EMB exe
Transfer rate: 1.20 MB/Sec

I [lose this dislog box when downioad completes

Open | OpenFolder [[ Clse |

Figure 1-13: Download Complete

You can also install the BASIC Stamp Editor from the Parallax CD, but it has to be May
2003 or newer so that you can get the version of the BASIC Stamp Editor that is
compatible with the examples in this text. You can find the Parallax CD’s Year and
Month by examining the labeling on the front of the CD.

\' Place the Parallax CD into your computer’s CD drive. The Parallax CD
Welcome application shown in Figure 1-14 should run as soon as you load the
CD into your computer’s CD drive.
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\ If the Welcome application does not automatically run, double-click My n
Computer, then double-click your CD drive, then double-click Welcome.

/' Welcome to the Parallax, Inc. Product CD-ROM [ =]

 Ryarfin e Figure 1-14
DUUIVEC vUUC . Ul.ulllld\l il widoo The Para"ax CD
Browser

[ Run o1 install Parallax product software.

Click the Software link shown in Figure 1-14.

Click the + next to the BASIC Stamps folder shown in Figure 1-15.

Click the + next to the Windows folder.

Click the floppy diskette icon labeled “Stamp 2/2e/2sx/2p/2pe (stampw.exe)”.
Move on to Activity #2: Installing the Software.

2L 2 2 2 2
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P

Figure 1-15
The Parallax CD
Description B
BASIC Stamp 2/2e/25x/2p software [ | =] BASIC Stamps rowser
for Windows95/98/NT4. ¢ w1 0D0s
Select the BASIC
Stamp Editor installation
& a3 program from the

{11 Quadravox 306 Sound Moduls

{21 USB to Serisl Adapter (BAFD BF-510) Software page.

R Install Back

Free downloads at the Parallax web site are included in the Parallax CD, but only up to the
date the CD was created. The date on the front of the CD indicates when it was created. If

@ the CD is just a few months old, you will probably have the most up-to-date material. If it's
an older CD, consider requesting a new one from Parallax or downloading the files you need
from the Parallax web site.

ACTIVITY #2: INSTALLING THE SOFTWARE

By now, you have either downloaded the BASIC Stamp Editor Installer from the Parallax
web site or located it on the Parallax CD. Now let’s run the BASIC Stamp Editor
Installer.

Installing the Software Step by Step

V' If you downloaded the BASIC Stamp Editor Installer from the Internet, click
the Open button on the Download Complete window shown in Figure 1-16.
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Download complete _ [T x|
@‘ Figure 1-16
Diovininad Camplete .
- Download Complete Window
aved:
Downloaded 601 MB in 5 sec If you skipped here from the
Diowinioad to \Getup_Stamp_Editor v2.0_Beta 1_EMB sxe “Downloading the Software
Transferiates 120 MB/Ses ; i
T Elnes i thalo b b dowrioa eomplsies from the Internet” section, click

the Open button.
Open | Openfolder || Cose |

\' If you located the software on the Parallax CD, click the Install button shown
in Figure 1-17.

Figure 1-17
The Parallax CD Browser

Install button located near
bottom of window.

\' When the BASIC Stamp Editor InstallShield Wizard window opens, click the
Next button shown in Figure 1-18.

i;.;j- BASIC Stamp Editor v2.0 Beta 1 - InstallS hield Wizard

Welcome to the InstallShield Wizard for BASIC
Stamp Editor v2.0 Beta 1

The InstallShield{R ) Wizard will install BASIC Stamp Editor v2.0
Beta 1 on your computer, To continue, click Mext,

Figure 1-18
InstallShield Wizard for
the BASIC Stamp Editor

WARNING: This pragram is protected by copyright lav and
inkernational treaties.

Click Next.

< Back

cancel |

V' Select Typical for your setup type as shown in Figure 1-19.
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v Click the Next button.

i[‘;j- BASIC Stamp Editor v2 0 Beta 1 - InstallShield Wizard

Setup Type

L ——
Chaose the setup bype that best suits your needs. S o 2 E
m_ = g H

Please select a setup bype

& Typical

@ Only the most commanly used program Features wil b installed. Flg ure 1-19
Setup Type

€ Minimal

Minimum required Features will be installed.

€ custom Click Typical, then click
@ Choose which program Features you want installed (deFault is all) the Next button.

and where they will be installed, Recommended For advanced users,

Tsta el

= Back | [Ext > I Cancel

\' When the InstallShield Wizard tells you it is “Ready to Install the Program”,
click the /nstall button shown in Figure 1-20.

iréj- BASIC Stamp Editor v2.0 Beta 1 - InstallShield Wizard

Ready to Install the Program

> Vol VB V10 S
4y - m_cl
The wizard is ready to begin installation. m‘ i o gg Q

If you want to review or change any of your installtion settings, cick Back, Click Cancel ko
exdt the wizard,

Current Settings: Flg ure 1 '20

Setup Type:

Typkal Ready to Install.
Destination Folder:
C:\Program Files\Parallax InciStamp Editor v2.0 Beta 1} C/ICk the /nSl‘a// button

User Information:
Mame: alindsay

Compary:

Tistal Efield

cancel |

< Back

\' When the InstallShield Wizard window tells you “InstallShield Wizard
Completed”, as shown in Figure 1-21, click Finish.
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InstallShield Wizard Completed

Tge Instalishield W\za‘rihas shuccessfu\lr\‘/ \nstalledd BASIC Stamp
Editor v2.0 Beta 1, Click Finish to exit the wizard, Figure 1 -21
InstallShield Wizard
Completed:

[¥ show the readme fie

Click the Finish button.

ACTIVITY #3: SETTING UP THE HARDWARE AND TESTING THE
SYSTEM

The BASIC Stamp module needs to be connected to power for it to run. It also needs to
be connected to a PC so it can be programmed. After making these connections, you can
use the BASIC Stamp Editor to test the system. This activity will show you how.

Introducing the BASIC Stamp®, Board of Education®, and HomeWork Board™

Parallax Inc.’s Board of Education® carrier board shown in Figure 1-22 next to a BASIC
Stamp module. As mentioned earlier, the BASIC Stamp is a type of very small
computer. This very small computer plugs into the Board of Education carrier board. As
you will soon see, the Board of Education makes it easy to connect a power supply and
serial cable to the BASIC Stamp module. In later activities, you will also see how the
Board of Education makes it easy to build circuits and connect them to your BASIC
Stamp module.

Figure 1-22

BASIC Stamp® 2
Microcontroller Module (left)
and Board of Education ®
Carrier Board (right)
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Parallax, Inc.’s BASIC Stamp HomeWork Boardm™ is shown in Figure 1-23. This board
is like a Board of Education with the BASIC Stamp 2 module built-in. Its surface-
mounted components are visible to the left of the white breadboard area. You can use
either the Board of Education with a BASIC Stamp module or the BASIC Stamp
HomeWork Board as your project platform for the activities in this text.

Figure 1-23
BASIC
Stamp®
HomeWork
Board™
Project
Platform.

Education carrier boards, and the HomeWork Board project platform. See Appendix C:

@ Learn more about the features, parts and functions of BASIC Stamp modules, Board of
BASIC Stamp and Carrier Board Components and Functions on page 307.

Required Hardware

(1) BASIC Stamp 2 module AND
(1) Board of Education

- Or -
(1) BASIC Stamp HomeWork Board

v — f f
ﬁ i 1'“ |
(1) 9 V battery \w

(1) strip of 4 adhesive rubber feet
(1) Serial cable

t
la

cause. Start with a new alkaline battery or a rechargeable battery that has recently been

@ Start with a new or fully charged 9 V battery. Avoid all the confusion a dead battery can
fully recharged.
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V' Consult Appendix D: Batteries and Power Supplies on page 311 to make sure the

O CAUTION! Before using an AC adapter, “battery replacer”, or DC supply:
'
supply you use is appropriate for the activities in this text.

Connecting the Hardware

Both the Board of Education and the BASIC Stamp HomeWork Board come with a strip
that has four adhesive rubber feet. These rubber feet are shown in Figure 1-24, and they
should be affixed to the underside of your Board of Education or BASIC Stamp
HomeWork Board.

Figure 1-24
Rubber Feet

V' Remove each rubber foot from the adhesive strip and affix it to the underside
of your board as shown in Figure 1-25. If you are using the Board of
Education, it has circles on its underside that show where each rubber foot
should be attached. For the HomeWork Board, just place a rubber foot next to
each plated hole at each corner.

e Figure 1-25

" Rubber Foot
Affixed to
Underside of Board
of Education (left)
and HomeWork
Board (right)

Next, the Board of Education or BASIC Stamp HomeWork Board should be connected to
your PC or laptop by a serial cable.

\' Connect your serial cable to an available COM port on the back of your
computer as shown in Figure 1-26.
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USB Port Adapter If you are using a USB to Serial Adapter:

( i ) v Connect the USB end to your PC’s USB port.
- V' Connect the COM port adapter either directly to your Board of Education or

HomeWork Board, or connect it to the serial cable as shown in Figure 1-26.

Reset

Figure 1-26: PC or Laptop COM Port Figure 1-27: 3-position Switch

Plug the serial cable into an available COM port Set to the 0 position to turn off the
on your PC or laptop. power.

If you are using the BASIC Stamp 2 module and Board of Education:

V' Set the 3-position switch on the Board of Education to position-0 as shown in
Figure 1-27.

A~ Only the Board of Education Rev C has a 3-position switch. To turn off power on a Board
1 | of Education Rev B, simply disconnect the power source by either unplugging the DC supply
\-/ or the battery These are shown in Figure 1-28, step 3 or 4.

\' If your BASIC Stamp module is not already plugged into your Board of
Education, insert it into the socket, oriented as shown in Figure 1-28, step-1.
Make sure the pins are lined up properly with the holes in the socket and not
folded under, then press down firmly.

\' Plug the serial cable into the Board of Education as shown in step-2.
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\' Plug a DC power supply into the 6-9 VDC jack as shown in step-3, or plug a
9-V battery into the 9 VDC battery jack as shown in step-4.
v Move the 3-position switch from position-0 to position-1. The green light
labeled Pwr on the Board of Education should now be on.

)
o
=
o
3
o
o

Alkaline Battery

Kisneg
i0)sISUell A 6

C 15 14 Vdd 13 12
X4 X5

Vdd Vin Vss

©

Red
Black

=)

NO 12
N

\\ oard of Educatio
N ©2000-2003

®

- [N
~
N N
www.stampsinclass.com
~
N
N

If you are using the BASIC Stamp HomeWork Board:

Figure 1-28
Board of
Education,
BASIC Stamp
Module,
Battery and
Serial Cable.

Connect
components in
the order
shown in the
diagram.
Make sure to
properly orient
your BASIC
Stamp module
right side up,
matching the
notch on its
top edge to
notch on the
socket.

V' Connect the serial cable to the HomeWork Board (Figure 1-29, step-1).
\' Connect a 9 V battery to the battery clip as shown in step-2.
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Figure 1-29
HomeWork Board and
Serial Cable

Plug the serial cable
and 9 V battery into the
HomeWork Board.

9V Transistor

L]

[ 4 i

O Power P3
[ o | P2

Po
PO
X

Reset

9 V Transistor
Battery

—>
v

©2002

amp® HomeWork Board(©)

Aispeg auifey

|[924amod

Testing for Communication

The BASIC Stamp Editor has a feature for testing to make sure your PC or laptop can
communicate with your BASIC Stamp module.

\' Double-click the BASIC Stamp Editor shortcut on your desktop. It should
look similar to the one shown in Figure 1-30.

Figure 1-30
BASIC Stamp Editor Shortcut

) Look for a shortcut similar to
:BasIL Stampi  this one on your computer’s
i Editor w20 ¢ desktop.
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- The Windows Start Menu can also be used to run the BASIC Stamp Editor. Click your
( 1 |/ Windows Start button, then select Programs — Parallax, Inc. — BASIC Stamp Editor 2...,
then click the BASIC Stamp Editor icon.

Your BASIC Stamp Editor window should look similar to the one shown in Figure 1-31.

/ & % The first time you run your BASIC Stamp Editor, it may display some messages and a
( )
list of your COM ports found by the software.

V' To make sure your BASIC Stamp module is communicating with your
computer, click the Run menu, then select Identify.

4 BASIC Stamp - C:\Program Files'Parallax Inc'Stamp Editor v2.0 Beta 11852\ FirstProgramibs: - o) x|
Flle Edit Directive | Run Help
0w o E Run Chrl+R Py £33 B » .
M:” Check Synkax  Ch4T d‘&i@ | EXZ AR LE LAE L L LK, Flgure 1-31
Defaul BSZDeC  pamory Map,.. Chrl4M
IBREEE = BASIC Stamp
= = Editor

Identify...

 CBsze <

4 » 5

DATAb:2 _'—I Select Identify

DR from the Run
_'Ll menu.

v

FirstProgram.bs?

(=
=
FORNEXT b2 &l
=l

BASIC Stamp files (*bs2:" bse:" bax:* bsp:*|

[

[Identify fimware revision of the BASIC Stamp

An Identification window similar to the one shown in Figure 1-32 will appear. The
example in the figure shows that a BASIC Stamp 2 has been detected on COM?2.

V' Check the Identification window to make sure a BASIC Stamp 2 module has
been detected on one of the COM ports. If it has been detected, then you are
ready for Activity #4: First Program.

V' If the Identification window does not detect a BASIC Stamp 2 module on any of
the COM ports, go to Appendix E: Trouble-Shooting on page 315.

Identification .
Figure 1-32

Port Status: . . .
Pt [Device Type [ersion: [Lospback: [Eche: | Identification Window
COM1: Mo Mo
COM2Z: [BASIC Stamp 2 v1.0 Yes Ves
—— Example: BASIC Stamp
Edit Part List Befiesh | 2 found on COMZ.
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ACTIVITY #4: FIRST PROGRAM

The first program you will write and test will tell the BASIC Stamp to send a message to
your PC or laptop. Figure 1-33 shows how it sends a stream of ones and zeros to
communicate the text characters displayed by the PC or laptop. These ones and zeros are
called binary numbers. The BASIC Stamp Editor software has the ability to detect and
display these messages as you will soon see.

Figure 1-33
Messages from the
BASIC Stamp module
to your Computer

The BASIC Stamp
module sends
characters to your PC

Powercell

Alkaline Battery

Asopeg
Joisisuel| A 6

or laptop by
transmitting a stream
v of binary ones and
4 zeros. The BASIC
. Stamp Editor can
= detect and convert

these binary codes to
characters and display
[ them.

www.stampsinclass.com

First Program
The program listings that you will type into the BASIC Stamp Editor and download to
the BASIC Stamp module will always be shown with a gray background like this:

Example Program: FirstProgram.bs2

' What's a Microcontroller - FirstProgram.bs2
' BASIC Stamp sends message to Debug Terminal.

' {$STAMP BS2}
" {$PBASIC 2.5}

DEBUG "Hello, it's me, your BASIC Stamp!"
END
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You will enter this program into the BASIC Stamp Editor. Some lines of the program are
made automatically by clicking buttons on the toolbar. Other lines are made by typing

them in from the keyboard.

V' Begin by clicking the BS2 icon (the green diagonal chip) on the toolbar,
shown highlighted in Figure 1-34. If you hold your cursor over this button, its
flyover help description “Stamp Mode: BS2” will appear.

V' Next, click on the gear icon labeled “2.5” shown highlighted in Figure 1-35.
It’s flyover help description is “PBASIC Language: 2.5”.

By ryrya

edf L

Stamp Mode: BS2 I—
Figure 1-34
BS2 Icon

Clicking on this button will
automatically place “ * {$STAMP BS2)
at the beginning of your program.

aaa mRE».
>

PEASIC Language: 2.5|

Figure 1-35
PBASIC 2.5 Icon

Clicking on this button will automatically
place “*{$PBASIC 2.5}" at the beginning
of your program.

ALWAYS use these toolbar buttons to add these two lines as the beginning of every
/ ' “  program! Compiler directives use braces { } If you try to type in these parts of your

L]
- program, you may accidentally use parentheses ( ) or square brackets [ ] If you do
this, your program will not work.

V' Type in the remaining 4 lines of the program exactly as shown in Figure 1-36.
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5 BASIC Stamp - C:\Program Files\Parallax Inc\Stamp Editor ¥2.0 Beta 11852\FirstProgram. oy [m] 3]

Ele Edit Directive Bun Help Figure 1-36
NEsH|0 g +=Bn 0 F fsl2essd aa Dp@Er& asaa & First Program
[0 stk B52 Dirscteny =] FistProgram.bsz | Entered into
P =] Stamp Editor v2.0 Beta = ' What's a Microcontroller - FirstProgram.bsz - i
2 _I ! BASIC Stamp sends message to Debugy ?ermlnal. Ed|t0r

-3 [B82
i [ 852 - ' {§STAMP B52} )
. . © ($FBASIC 2.5) Enter your first
g?:ﬁgﬁ_bﬂ f,l DEBUG "Hello, it's|me, your BASIC Stemp!” program into the
FirstProgram.bs2 TN BASIC Stamp
FORMNEXT.bs2 LI = .
BASIC Stamp files [* bs2," bee.™ bsx:" bep. \LI ) | _bl_l Edltor as Shown
713 | g | [ 7] ere.

\' Save your work by clicking File and selecting Save as shown in Figure 1-37.

\' Enter the name FirstProgram into the File name field near the bottom of the
Save As window as shown in Figure 1-38.

V' Click the Save button.

ASIC Stamp - Untitled1 Save As (7] %]

File Edt Diective Bun Help

Save in; Iﬁ My Documents j @

e | £ F

Open Ctrk0 My Fictures

Open Eram. »

troller

e xessag:

Gener._ate Obiect Code
File name: Fls[Pngf&ﬂ Save I
Save astype: [BASIC Starp 2 fies [*bs2) =l Cancel |

Figure 1-37: Saving the First Program Figure 1-38: Entering the File Name

/.‘\ The next time you save, the BASIC Stamp Editor will automatically save to the same
(1 | filename (FirstProgram.bs2) unless you tell it to save to a different filename by clicking File
and selecting Save As (instead of just Save).

\' Click Run, and select Run from the menu that appears (by clicking it) as shown
in Figure 1-39.
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-'-f:'iir;/BASIE Stamp - C:Program Files',Parallax In
File Edit Directive | Fun Help

O & o 54 | | I Figure 1-39
. Check Syntax  Ctr4+T Running Your First
EII Defaulk BSZDirec  memary Map.., Chrl+M Program

Cebug k
Identify. .. Chrl+I

A Download Progress window will appear briefly as the program is transmitted from the
PC or laptop to your BASIC Stamp module. Figure 1-40 shows the Debug Terminal that
should appear when the download is complete. You can prove to yourself that this is a
message from the BASIC Stamp by pressing and releasing the Reset button on your
board. Every time you press and release it, the program will re-run, and you will see
another copy of the message displayed in the Debug Terminal.

V' Press and release the Reset button. Did you see a second “Hello...” message
appear in the Debug Terminal?

437 Debug Terminal #1 -3l x|
Com Port Baud Rate: Parity:
ICUM5 e 9500 = Maone =
Dta Bits: Flow Contral
® X [ DR [ ATS :
N [ T [ e e Figure 1-40 .
= Debug Terminal
. o

Hello, 1t's me, your BASIC Stamp!

The Debug Terminal
displays messages sent
to the PC/laptop by the
BASIC Stamp module.

. B

Caphure | Macros, | Pause | Cleat | it |I_EchoEllf
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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 the same time. You can also click the Run

button. It's the blue triangle shown in Figure 1-41 that looks like a CD player’s Play button.

The flyover help (the Run hint) will appear if you point at the Run button with your mouse.
= You can get similar hints to find out what the other buttons do by pointing at them too.

Figure 1-41
| @ m > ‘a | BASIC Stamp Editor

Shortcut Buttons

Fun

How FirstProgram.bs2 Works

The first two lines in the example are called comments. A comment is a line of text that
gets ignored by the BASIC Stamp Editor, because it’s meant for a human reading the
program, not for the BASIC Stamp module. In PBASIC, everything to the right of an
apostrophe is normally considered to be a comment by the BASIC Stamp Editor. The
first comment tells which book the example program is from, and the program’s
filename. The second comment contains a handy, one-line description that explains what
the program does.

' What's a Microcontroller - FirstProgram.bs?2
' BASIC Stamp sends message to Debug Terminal.

Although comments are ignored most of the time, the BASIC Stamp Editor does search
through comments for special directives. Every program in this text will use these two
directives:

' {$sTAMP BS2}
' {$PBASIC 2.5}

The first directive is called the SSTAMP Directive, and it tells the BASIC Stamp Editor
that you will be downloading the program specifically to a BASIC Stamp 2 module. The
second directive is called the SPBASIC directive, and it tells the BASIC Stamp Editor
that you are using version 2.5 of the PBASIC programming language. Note that these
compiler directives are enclosed in braces { } not parentheses ( ). You should always use
the toolbar icons to place these compiler directives in your program to avoid typing
errors. Also, entering the compiler directives by hand may not activate the syntax
highlighting in the BASIC Stamp Editor. That function is what causes various letters,
characters and words in your program to appear in different colors and capitalizations.
Syntax highlighting makes your programs easier to read, understand, and correct if there
are any bugs in them.
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A command is a word you can use to tell the BASIC Stamp do a certain job. The first of
the two commands in this program is called the bEBuG command:

DEBUG "Hello, it's me, your BASIC Stamp!"

This is the command that tells the BASIC Stamp to send a message to the PC using the
serial cable.

The second command is called the END command:

END

This command is handy because it puts the BASIC Stamp into low power mode when it’s
done running the program. In low power mode, the BASIC Stamp waits for either the
Reset button to be pressed (and released), or for a new program to be loaded into it by the
BASIC Stamp Editor. If the Reset button on your board is pressed, the BASIC Stamp
will re-run the program you loaded into it. If a new program is loaded into it, the old one
is erased, and the new program begins to run.

Your Turn — DEBUG Formatters and Control Characters

A pEBUG formatter is a code-word you can use to make the message the BASIC Stamp
sends look a certain way in the Debug Terminal. DEcC is an example of a formatter that
makes the Debug Terminal display a decimal value. An example of a control character is
CR, which is used to send a carriage return to the Debug Terminal. The text or numbers
that come after a cr will appear on the line below characters that came before it. You can
modify your program so that it contains more DEBUG commands along with some
formatters and control characters. Here’s an example of how to do it:

\' First, save the program under a new name by clicking File and selecting Save
As. A good new name for the file would be FirstProgramY ourTurn.bs2
V' Modify the comments at the beginning of the program so that they read:

' What's a Microcontroller - FirstProgramYourTurn.bs2
' BASIC Stamp sends messages to Debug Terminal.

vV Add these three lines between the first pEBue command and the END
command:
DEBUG CR, "What's 7 X 112"

DEBUG CR, "The answer is: "
DEBUG DEC 7 * 11
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\' Save the changes you made by clicking File and selecting Save.

Your program should now look like the one shown in Figure 1-42.

v Run your modified program. You will have to either select Run from the Run
menu again, like in Figure 1-39 or click the Run button, like in Figure 1-41.

—-"‘E/'BASIC Stamp - C=\Program Files' Parallax InciStamp Editor ¥2.0 Beta 14852\ FirstProgramYour’

Flle Edit Drective Run Help

=100 x|

D O3 +ada B F L2202 a0 DR@AFR AAAA | &

Figure 1-42

B [Detaul 352 Directory | FirstProgiambs2 FirstPragramivourTun.ps2 | Modified
- =1 Stamp Editor v2.0 Beta a] " Uhat's a Microcontroller - FirstProgramfourTurn.bsz - .

Pl Laest ' BASIC Stemp sends messages to Debug Terminal. FIrstProgram
i =
: : yBs2
f - [Oesze - ' {$3TAMP B2}
[ —] | OGNS Ao Check your work
FirstP bs2 .
F::ztpzzgzx\r;ﬂumbsz = DEBUG "He=llo, it's me, your BASIC Stemp!™ agalnst the

- || |pEBUG CR, "What's 7 X 117"

FORNEXT bs2 4 :
FREQOUT hss2 DEEUG CR, "The answer is: " example
GOSUB b2 PEBUE DEC T T 44 program shown
GOTO bs2
= e -l|  here.
BASIC Stamp files [*. bs2:* bee® bex:* bap:® Ij Al L4

lg1s | [ng | |

7

- s | Bun Help
Bun

> Identify.

Check Syntas  Chil+T
Memory Map.

[ oD

IR . AR

Chil+hd

Chil+l

Debug Teminal #1 Chil+1

CR|E KA
Diebug Terminal 1

Where did my Debug Terminal go? Sometimes the Debug Terminal gets hidden behind
the BASIC Stamp Editor window. You can bring it back to the front by using the Run menu
as shown at the left of Figure 1-43, the Debug Terminal 1 shortcut button shown at the right
of the figure, or the F12 key on your keyboard.

Figure 1-43

Debug Terminal 1 to

Foreground

Using the menu (left)
and using the shortcut
button (right).

Your Debug Terminal should now resemble Figure 1-44.
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-='T'7Debug Terminal #1 Fi ure 1 _44
Com Part BoudFiste  Party: DataBits_ FlowContol @ 1o [~ p7R [ ATS 9 .
comz 7| Jeeon = Juore B R o [0 Fl em: enDsh @crs Modified
Hello, it's me, your BASIC Stamp! il FirstProgram.bs2

What's 7 ¥ 117 Debug Terminal Output

The answer 1s: 77
Make sure that when

< | you re-run your
K| I program, you get the
G | Mawos. | Pame | ea | Do | results you expect.

ACTIVITY #5: LOOKING UP ANSWERS

The two activities you just finished introduced two PBASIC commands: bEBUG and END.
You can find out more about these commands and how they are used by looking them up,
either in the BASIC Stamp Editor’s Help or in the BASIC Stamp Manual. This activity
guides you through an example of looking up pEBUG using the BASIC Stamp Editor’s
Help and the BASIC Stamp Manual.

Using the BASIC Stamp Editor’s Help
V' In the BASIC Stamp Editor, Click Help, then select Index (Figure 1-45).

#57 BASIC Stamp

File Edit Directive Run | Help
D = -‘- E q Contents...
‘ ’_ | dex. .

| be.|[Detauit BS2 Directory

-1 Parallas Inc A
{0 JavelnS  visit Parallax Web Site... Flg ure 1-45

B0 S4amp EX Eopnail Parallax Support. . Se|ecting Index
Piey —————————

= Abaut... from the Help
{7 B528 =

i {7 BS2p Menu

§h] BS2sk

L] SXKeyva.0Beta3s -
< | »

BR&MCH bs2
BUTTOM bs2

Tip of the Day...

V' Type DEBUG in the field labeled Type in the keyword to find: ( Figure 1-46).
\' When the word DEBUG appears in the list below where you are typing, click it,
then click the Display button.
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E? PBASIC Syntax Guide (=3}
e o
Hide: Back Frint  Options
Contents  Index |§earch| ﬂ
Tupe in the keyword to find: D E BUG
fob P @ & Figure 1-46
1 2 WiZE W@SK 2P WZPE Exarnple LOOking up
DEC
DIg — the DEBUG
DIRS yntax: DEBUG OutputData {,0OutputData)
o0 = Command
DTMFOUT A H
EEPROM Function Using Help.
Eh%E Display information on the PC screen within the BASIC Stamp
ENDIF editor program. This command can be used to display text or
EMDSELECT numbers in various formats on the PC screen in order o
ExIT =l ||| follaw program flaw (called debugging) or as part of the
functionality of the BASIC Stamp application.
4| | »
Your Turn

V' Use the scrollbar to review the bEBUG command’s write-up. Notice that it has
lots of explanations and example programs you can try.

Click the Contents tab, and find DEBUG there.

Click the Search tab, and run a search for the word DEBUG.

Repeat this process for the END command.

2 2 <2

Getting and Using the BASIC Stamp Manual

The BASIC Stamp Manual is available for free download from the Parallax web site, and
it’s also included on the Parallax CD. It can also be purchased as a printed book.

Downloading the BASIC Stamp Manual from the Parallax Web Site

Using a web browser, go to www.parallax.com.
Point at the Downloads menu to display the options.
Point at the Documentation link and click to select it.

On the BASIC Stamp Documentation page, find The BASIC Stamp Users
Manual.

Click the Download icon that looks like a file folder to the right of the
description: “BASIC Stamp User’s Manual Version 2.0 (3.2 MB)”.

.)
2 22 =2 =2
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Viewing the BASIC Stamp Manual on the Parallax CD

Click the Documentation link.

Click the + next to the BASIC Stamps folder.
Click the BASIC Stamp Manual book icon.
Click the View button.

[ - \
| ]
&

2L 2 2 2

V' Figure 1-47 shows an excerpt from the BASIC Stamp Manual v2.0 Contents
section, showing that information on the DEBuG command is found on page 97.

Figure 1-47
Finding the
DEBUG
Command in
the Table of
Contents

Figure 1-48 shows an excerpt from page 97 in the BASIC Stamp Manual v2.0. The
DEBUG command is explained in detail here along with example programs to demonstrate

how the pEBUG command can be used.

V' Look over the BASIC Stamp Manual'’s explanation of the DEBUG command.
V' Count the number of example programs in the DEBUG section. How many are

there?

5: BASIC Stamp Command Reference - DEBUG

DEBUG | Bs1 | Bs2 | Bsze [Bszsx|Bszp |
DEBUG OutputData {, OutputData)}

Function

Display information on the PC screen within the BASIC Stamp editor
program. This command can be used to display text or numbers in
various formats on the PC screen in order to follow program flow (called
debugging) or as part of the functionality of the BASIC Stamp application.

Figure 1-48
Reviewing
the DEBUG
Command
in the
BASIC
Stamp
Manual
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Your Turn
\' Use the BASIC Stamp Manual’s Index to look up the bEBUG command.
V' Look up the END command in the BASIC Stamp Manual.

ACTIVITY #6: INTRODUCING ASCII CODE

In Activity #4, you used the pEc formatter with the DEBUG command to display a decimal
number in the Debug Terminal. But what happens if you don’t use the pEc formatter
with a number? If you use the bEBUG command followed by a number with no formatter,
the BASIC Stamp will read that number as an ASCII code.

Programming with ASCII Code

ASCII is short for American Standard Code for Information Interchange. Most
microcontrollers and PC computers use this code to assign a number to each keyboard
function. Some numbers correspond to keyboard actions, such as cursor up, cursor down,
space, and delete. Other numbers correspond to printed characters and symbols. The
numbers 32 through 126 correspond to those characters and symbols that the BASIC
Stamp can display in the Debug Terminal. The following program will use ACSII code to
display the words “BASIC Stamp 2” in the Debug Terminal.

Example Program — ASClIName.bs2
\' Enter and run ASCIIName.bs2.

Remember to use the toolbar icons to place Compiler Directives into your programs!

TN '{$sTAMP BS2} - Use the diagonal green electronic chip icon.
\é/ "{$SPBASIC 2.5} - Use the gearicon labeled 2.5.

You can see a picture of these icons again on page 21.

'What's a Microcontroller - ASCIIName.bs?2
'Use ASCII code in a DEBUG command to display the words BASIC Stamp 2.

'{$sTAMP BS2}
'{$PBASIC 2.5}

DEBUG 66,65,83,73,67,32,83,116,97,109,112,32,50

END
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How ASCIIName.bs2 Works

Each letter in the DEBUG command corresponds to one ASCII code symbol that appeared
in the Debug Terminal.

DEBUG 66,65,83,73,67,32,83,116,97,109,112,32,50

66 is the ASCII code for capital “B”, 65 is the code for capital “A” and so on. 32 is the
code for a space between characters. Notice that each code number was separated with a
comma. The commas allow the one instance of DEBUG to execute each symbol as a
separate command. This is much easier to type than 12 separate DEBuG commands.

Your Turn — Exploring ASCIl Code

V' Save ASCIIName.bs2 as ASCIIRandom.bs2

V' Pick 12 random numbers between 32 and 127.

V' Replace the ASCII code numbers in the program with the numbers you chose.
v Run your modified program to see what you get!

The BASIC Stamp Manual Appendix A has a chart of ASCII code numbers and their
corresponding symbols. You can look up the corresponding code numbers to spell your
own name.

V' Save ASCIIRandom.bs2 as YourASCIIName.bs2

V' Look up the ASCII Chart in the BASIC Stamp Manual.

V' Modify the program to spell your own name.

V' Run the program to see if you spelled your name correctly.
V' Ifyou did, good job, and save your program!

ACTIVITY #7: WHEN YOU’RE DONE

It’s important to disconnect the power from your BASIC Stamp and Board of Education
(or HomeWork Board). First, your batteries will last longer if the system is not drawing
power when you’re not using it. Second, soon you will build circuits on the Board of
Education or HomeWork Board prototyping area.

/"‘\ Circuit prototypes should never be left unattended with a battery or power supply
\ & | connected. Always disconnect the power from your Board of Education or HomeWork
\-/ Board before you walk away, even if you only plan on leaving it alone for a minute or two.
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Disconnecting Power

With the Board of Education Rev C, disconnecting power is easy. If you are using the
Board of Education Rev C, power is disconnected by moving the 3-position switch to
position-0 by pushing it to the left as shown in Figure 1-49.

m—— Souf] Bvin HEE;}@ proff| UUULL]  UUULL
in [ Quss  p1g P15 P9
= = . Vad Vin gf;
P Figure 1-49
B Turning the Power off
P1
=l .
@ 012 (Board of Education@ Board of Education
www.stampsinclass.com 20002003 R
ev C
-«

F\ Do not remove the BASIC Stamp module from its socket in the Board of Education!
) Every time the BASIC Stamp is removed and re-inserted into the socket on the Board of

-
Education, you risk damaging it. You do not need to remove it for storage.

Disconnecting the BASIC Stamp HomeWork Board’s power is easy too. If you are using
the BASIC Stamp HomeWork Board, disconnect the battery as shown in Figure 1-50.

L] E ® [ Vdd Vin Vss

P14

R —

+

s’ Figure 1-50
i % o Disconnecting the
= Pe power to the HomeWork
O == P2 Board

Reset 5200

amp® HomeWork Board(©)

Kisyeg auljex|y

lI9219Mod

If you are using a Board of Education Rev B, you will not have a 3-position switch.
Either unplug power supply, or remove the 9 V battery, whichever you are using.

Your Turn

\' Disconnect the power to your board now.
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SUMMARY
This chapter guided you through the following:

An introduction to some devices that contain microcontrollers

An introduction to the BASIC Stamp module

A tour of some interesting inventions made with BASIC Stamp modules.

Where to get the free BASIC Stamp Editor software you will use in just about all
of the experiments in this text

How to install the BASIC Stamp Editor software

An introduction to the BASIC Stamp module, Board of Education, and
HomeWork Board

How to set up your BASIC Stamp hardware

How to test your software and hardware

How to write and run a PBASIC program

Using the DEBUG and END commands

Using the cr control character and DEc formatter

How to use the BASIC Stamp Editor’s Help and the BASIC Stamp Manual

A brief introduction to ASCII code

How to disconnect the power to your Board of Education or HomeWork Board
when you’re done.

Questions

—

1.

What is a microcontroller?

2. Is the BASIC Stamp module a microcontroller, or does it contain one?

3. What clues would you look for to figure out whether or not an appliance like a
clock radio or a cell phone contains a microcontroller?

4. What does an apostrophe at the beginning of a line of PBASIC program code
signify?

5. What PBASIC commands did you learn in this chapter?

6. Let’s say you want to take a break from your BASIC Stamp project to go get a
snack, or maybe you want to take a longer break and return to the project in a
couple days. What should you always do before you take your break?

Exercises

Explain what the asterisk does in this command:

DEBUG DEC 7 * 11
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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 Debug Terminal.

DEBUG DEC 7 * 11
DEBUG DEC 7 + 11
Projects

1. Use DEBUG to display the solution to the math problem: 1 +2 +3 + 4.

2. Which lines can you delete in FirstProgramYourTurn.bs2 if you place the
command shown below on the line just before the END command in the program?
Test your hypothesis (your prediction of what will happen). Make sure to save
FirstProgramY ourTurn.bs2 with a new name, like
FirstProgramChO1Project05.bs2. Then make your modification, save and run
your program.

DEBUG "What's 7 X 11?", CR, "The answer is: ", DEC 7 * 11
Solutions

Q1. A microcontroller is a kind of miniature computer found in electronic products.

Q2. The BASIC Stamp module contains a microcontroller called the PIC16C57.

Q3. If the appliance has buttons and a digital display, these are good clues that it has
a microcontroller inside.

Q4. A comment.

Q5. DEBUG and END

Q6. Disconnect the power from the BASIC Stamp project.

E1. It multiplies the two operands 7 and 11, resulting in a product of 77. The asterisk
is the multiply operator.

E2. The Debug Terminal would display: 18

E3. To fix the problem, add a carriage return, the cr, control character.

DEBUG DEC 7 * 11
DEBUG CR, DEC 7 + 11
P1. Here is a program to display a solution to the math problem: 1+2+3+4

'{$STAMP BS2}
'{$PBASIC 2.5}
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DEBUG "What's 1+2+3+4°?"
DEBUG CR, "The answer is: "
DEBUG DEC 1+2+3+4

END

P2. The last three DEBUG lines can be deleted. An additional cr is needed after the
"Hello" message.

' What's a Microcontroller - FirstProgramYourTurn.bs2
' BASIC Stamp sends message to Debug Terminal.

' {$STAMP BS2}
' {$PBASIC 2.5}

DEBUG "Hello, it's me, your BASIC Stamp!", CR
DEBUG "What's 7 X 112", CR, "The answer is: ", DEC 7 * 11
END

The output from the Debug Terminal is:

Hello, it's me, your BASIC Stamp!

What's 7 X 117

The answer is: 77

This output is the same as it was with the previous code. This is an example of
using commas to output a lot of information, using only one DEBUG statement.

Further Investigation

In this chapter, you visited the Software section of either the Parallax web site or the
Parallax CD to get a copy of the BASIC Stamp Editor. You can go to the Documentation
sections of either the Parallax web site or the Parallax CD to get a free copy of this text
and of the BASIC Stamp Manual. Printed copies can also be purchased from Parallax.

“BASIC Stamp Manual”, Users Manual, Version 2.0c, Parallax Inc., 2000
You can learn much more about the DEBUG and END commands by looking them
up in the BASIC Stamp Manual. You can find them using the Table of Contents.
The BASIC Stamp Manual has many more examples you can try, along with
lessons similar to those in the Projects section you just completed.



