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WELCOME TO THE WORLD OF
LEGO® MINDSTORMS®

Congratulations on your new LEGD® MINOSTORMS® NXT robotics tool set. You
now have the power to build and program robots that do what you want!

Dream it, build it
Your MINDSTORMS NXT set enables you to create thousands

of robotic inventions. Intelligent robots that can see, speak, I
feel and move. Lool robots that guard your room and do your &
chores. If you can dream if, you can build it!

Build. Program. Go!

Lreating a MINDSTORMS robot is easy. Build the robat using

your LEGD elements. Program it using the easy-to-use soft-
ware and watch your robot come alive. For your Arst robotic
adventure, try out the quick-build model that you can build

and program in less than 30 minutes.

Smart technologies

Your MINDSTORMS NXT set features the latest in rohotfic technology: an
advanced 32-hit programmable microcontroller; ican-based drag-and-drop
programming soffware and inferactive challenges: smart sensors and Infer-
active Servo Motors; wireless Bluetooth and USB connection. In fact, all the
smart technologies you need fo create your dream robof,

MINDSTORMS.com
You are now a part of the worldwide LEGD MINDSTORMS community, Log on
to MINOSTORMS.com and get more robotic challenges. Download programs,

sound effects and other cool stuff. Share your inventions and exchange tips
and fricks with other MINDSTORMS users,
wiww MINOSTORMS.com is your new robofic hot spof.

Find out more
In this User Guide you can learn maore ahout the technology
and the many exciting Features inyour MINOSTORMS sef.

Hawve fun building your own amazing robots!

The LEGO MINDSTORMS team. | Jril
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_J INTRODUCTION

BUILD. PROGRAM. GO!

Build Program Go!
Build a robot. You can And building Program your robot fo do what you Run the program and watch your robot
instructions for this model |Quick Start want. Use the LEGO® MINOSTORMS® NXT come to life.
model] in this User Guide, in the soft- Sboftware to create a program. Down-
ware or at www . MINOSTORMS.com. Or load the program to the NXT hy using
you can use your imagination to build the LISB cahle or the wireless Bluetooth
your own unigue robot. connection.
Quick Start
-mindsTorms
e P = . Use the Quick Start kit to get your Arst
MINOSTORMS experience. In the Quick
Start kit you will And everything you
s | need fo get off fo a great start. It will
only take you a few minufes to creafe
T — vour Arst MINOSTORMS robot, test it,
. S oy and get a fun reactian.
ffﬁ'ﬂgf’ ||l “ , & _ > The huilding instructions for vour Arst
j PRy r - /
v % e robot starts on page 5 [opposite.
- % w cme - QR | page 5 [opposite]
. /
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_| NXT TECHNOLOGY

NXT TECHNOLOGY OVERVIEW
The NXT

The NXT is an infelligent, computer-controlled
LEGO® brick and the brain of the MINOSTORMS® rohot,

" 4 Touch Sensors

Enahles the robot to feel and react to
its environment.

== Lolor Sensor

Enables the robot to detect colors and light.
Lan also he used as a color lamp.
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Interactive Servo Motors

Ensure that the robot moves with precision.

Standard port settings for sensors

and motors

To make your robat work correctly, the sensors and
motors should be connected to specifc input and out-
put ports. Here are the standard port settings:

Input ports

Port 1: Touch Sensor
Port ¢: Touch Sensor
Port 3: Color Sensor

Port 4: Ultrasonic Sensor

] Ultrasonic Sensor Qutput ports
Enahles the robot to see. measure Port A: Motor used for an extra function

; . ) Port B: Hotar for movement
distance to an object, and react to _ Sa
Port L: Motor for movement
movement.

17
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CONNECTING THE NXT TECHNOLOGY

Mote that ALL of the hlack b-wire
cables can be used in hoth inpuf
ant output ports, sensors and
motors. To work, sensors MUST he
attached to the input ports [1-4]
and motors HUST be attached to
the output ports [A-C].

Connecting motors
To connect a motor to the NXT, use one of the black b-wire
cables. Attach one end of the cable to the motar and the other to

one of the NXT's autput ports [A, B, or ).

Lonnecting sensors
To connect a sensorto the NXT, use one of the black b-wire
cables. Attach one end of the cable to the sensor and the other

to one of the NXT's input ports [1, 2, 3, or 4.

Downloading and uploading

The U5E port and wireless Bluetooth connection let you download and
upload data between your computer and the NXT. If vour computer has
Bluetooth capability, you can download programs to the NXT without using
the USB cahle. If your computer does not have Bluetooth capability, you
must use the U5B cahle or install a Bluetooth LUSE dongle on your computer.
NOTE: Read more about wireless Bluetooth communication on page 36.
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Lonnecting the NXT to a PCwith a USB cahle

Turn on the NXT.
9 Make sure that the
LEGO® MINOSTORMS® NXT

Software is installed before
connecting your NXT ta your PL
[see page 4k

Connect the PC and the NXT with the USE cahle.

when the PLidentifies the NXT it will automatically Analize the
installation of the LEGD MINDSTORMS NXT Software.

The USE connection must be made by an adult or under
supervision of an adult,

le..-' Found Mew Hardware = j.—-“' Found New Hardware

LEGD MIMNDSTORMS MAT Your new hardware is inskalled and ready to use,

Connecting the NXT to a Macintosh with a USB cable
Make sure that the LEGO MINOSTORMS NXT Software is installed hefore connecting your NXT to
yvour Macintosh [see page 47).

Turn on your NXT.
Lonnect the USE cable to the NXT.

Lonnect the USE cable to the Macintosh and you're ready fo go.

13
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ABOUT THE NXT

The NXT is the brain of a MINOSTORMS® robot. It's an inftelligent, USB port ;
computer-controlled LEGO® brick that lets a MINDSTORMS robat come HAEEy e, A R o e L et A O

alive and perform different operations.

load programs From your computer to the NXT |or
upload data From the robot to your computer]|.

Please note that all text on the NXT display is in English. Tou canalso use the wireless Bluefaath connec-

Motors ports
The NXT has three autput ports for atfaching L

tion for uploading and downloading.

&

motars. To make the motor work, the motors
need to be attached to port &, Bor C

Bluetooth icon
The Bluetooth icon shows the current status of
amy wireless Bluetooth connections. IF there is no I.;

Bluetooth icon shown, Bluetooth is OFF.

F

Bluetooth is ON but your NXT is not visible to
other Bluetooth devices.

- 14

Bluetooth is ON andyour NXT isvisible to other
bluetooth devices.

i

Bluetooth is ON andyour NXT is connected toa
bluetooth device.

L5EB icon
When you cannect your NXT to a computer with fa=—
a LISE cable, a USE icon will be displayed. IFyou
disconnect the USE cable. the icon will disappear.

USE connected and warking Ane.

-y ™
USE connected but not working properly.

N

Sensor ports
The HXT has four inpuf ports for attaching sen-
sors. The sensors need to be attached to port 1,
¢, Jord.
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Naming the NXT

at most eight characters long.
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fou can change the name of your NAT by going to i i
the NXT window inthe software. This window is <y =
accessible from the Contraller. NXT names can be Wil s e T T
TR |
i 1
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i1 il GBattery level

The battery icon displays the power level of the
MAT. When hattery poweris low, the battery icon
will Flash on and off.

&

Loudspeaker

. 0§ =1 Runningicon

when your NXT is turned on, the running icon will
spin. [Fthe running icon stops spinning, yaur NXT
has frozen and you will need to reset it [see page
b0, Troubleshooting.|

Make a program with real sounds and listen to
them whenyou run the program.

NXT buttons

Orange button: On/Enter
Light grey arrows: Used For moving left and right

in the NXT menu.

Dark grey hutton: Clear/bo back

Turning off your NXT

Push the dark grey buttan repeatedly until you
see the screen on the right.

Push the arange button to turn off your NXT;
push the dark grey button to go back to the main

ment.

NXT display options

Technical specifications

= 32-hit ARM7 microcontroller

» ¢5h Khytes FLASH, B3 Khytes RAM

= B-hit AVR microcontroller

= 4 Khytes FLASH, 512 Byte RAN

= Bluetooth wireless communication [Bluetooth Class |
Ve.0 compliant]

= LISH Full speed paort |12 Mhit/s]

= dinput ports, b-wire cahle digital platform [Une port
includes an IEC 61158 Type 4/EN 50 170 compliant
expansion port for future use]

= 1 output ports, b-wire cable digital platform

= 100 x b4 pixel LLO graphical display

= Loudspeaker - 8 kHz sound quality. Sound channel with
d-hit resolution and 2-16 KHz sample rate.

= Power source: b AA batteries

Note! A rechargeable battery pack is available For the
NXT an www.shop. LEGD.com.

M T

e

Turm off ¥

P

Your NAT has many ofther cool features. Read
mare about them on the following pages.

el
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INSTALLING BATTERIES IN YOUR NXT

Qi b

NENE.

LR 6 (AA)
1:1

15
6X

Battery type
« The NXT requires b AA/LRE batteries to function properly.

= Alkaline batteries are recommended.
» Rechargeahle batteries can he used, but the NXT's power
may be reduced, making the motors furn more slowly.

The normal Function of the product may be disturbed by
Strong Electro Magnetic Interference. If so, simply reset
the product to resume normal operation by following

the instruction manual |see page 60, Troubleshooting). In
case the function could not resume, please use the product
in another location.

Low battery power
when hattery power is low, this iconwill pop up on the
NXT's display screen.

Important information about batteries
Never use different types of hatteries together, ora
combination of old and new batteries. Always remove
the batteries if the product is not to be used fora lang
time or if the hatteries have run down. Never use
damaged hatteries. Only use hatteries of the type
recommended, or a corresponding type. Insert the
batteries so that the poles are correctly positioned.

Rechargeable hatteries must be recharged using the
correct battery charger under the supervision of an
adult. You cannot recharge batteries while they are still
in the product, and you must never try to do so.

Never attempt to recharge non-rechargeahle batteries.
Never short-circuit the battery holder.
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NXT MAIN MENU
My Files

The My Files submenu will let you see all of the programs you
have made on the NXT or downloaded From your computer.

Software Fil es NETFiles Sound Fil es
= = ]
r r r
Software fles - programs NXT Ales - programs you Sound files
you have downloaded have made on the NXT

From your computer

Files will automatically be placed in the appropriate subfolders. When you
download a program including a sound Ale to your NXT, the program will be
placed under Software Ales, while the sound data will be placed under Sound
fles. You can send Ales to other NXTs. Read more about this on page 44.

Datalog Files

Datalog Ales - Rles
generated when you use
datalog

3
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NXT Program
S ]

You don't need a computer fo program your robot. Using
the NAT Program submenu, you can make thousands of
different programs without your computer.

Try this simple program and see how easy if is:

Make the robot go back and forth when its Touch Sensor is pressed.
First, the robot will move forward until the Touch Sensor is pressed,
and then it will move hackwards. When its Touch Sensor is pressed
again, the robot will move forward once again. This will continue
indefnitely until you stop the program.

Make sure that your sensors and motors are connected to the right
ports.

U A | £l

&

Select Forward. Use the amow buttons Select Touch. Select Backward.
to move through the choices and then

press the arange hutton [Enter| to
make yaur selection.
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Select Touch again.

Try these programs as well:

1.

Now select if you want the program to
Loap. This means that the program will
run again and again until you switch

off the NXT. For our little test, select
Loap.

it HOP'H > HOPH )
i HH D )
o

Lising the Color Sensortogether with “Light lcon™ will
give a positive result when the sensor detects a white
color. Using the Color Sensor together with the “Black
lcon™ will give a positive result when the sensor

detects any other color than white.

i]

a

JI

E‘f‘ﬂ

(D

Mow you can runyour program.
Simply select Run!

£5
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Try Me

The Try Me submenu lets you test your sensars and mofors

in a fun way:

Lonnect the sensors and motors to the appropriate parts on
the NXT. Important: Use the standard settings for the ports as
explained on page 17.

Select a program.

Whenyou press the orange |Enter| button, you will get some
Fun reactions from the sensors and motors.

Explore ather Try Me programs fto get some more fun sounds, to
display images and to experience different motor reactions.

You can always delete these Try Me Ales again using the
Settings submenu.
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View

The View submenu lets you carry out a quick fest of your
sensors and motors, ohserving real-time data from each
unit.

Lonnect the sensor ar motor you would like to test o
the NAT - the View submenu will help you select the

right port ar check standard setfings on page 17.
Select View on the NXT's display.

1/ R -

. !
| 3
i
Select the icon of the sensor or motor Select the port that the sensor or mo- The data Fram the sensor or mator will
you would like to test. You can anly get tor is attached to. appear on the display.
readings from one sensor or motor af
a time.

el
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Settings
S

The Settings submenu lets you adjust the NXT's settings
including its speaker valume or the 5leep mode setting.
This submenu will also let you delete programs that have
been stored in the NXT's memaory.

Sleep mode: You can set the NXT fo furn

itcelf off after £, 5, 10, 30 or b0 minufes of
inactivity [time when its notin use|. You can also
select the Never sefting so that it remains on
indefinitely [until you turn it off|. Please he aware
that the Never setting will drain your hatteries more
/o quickly.

[ T |

‘T-

| -
. aus i |
4 - 4
Change volume: Delete all programs:
Here you can adjust the volume You are ahle to delete all downloaded
of the NXT's speakers. programs in the 4 subfolders: Software

fles, NXT Rles, Sound Ales and Datalog
fles, from the Settings submenu.
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Bluetooth
Froa e T e

The Bluetooth submenu will let you make a wireless
connection between your NXT and other Bluetooth devices
|like other NXTs and computers|. You can use a wireless
Bluetooth connection to send programs fo other NXTs, to
download programs from your own computer

without using a LS8 cable, or other cool things like using the

Remote Lontrol in the software to get direct control of your
robot and send it on missions!

Read more about wireless Bluetooth communications on
page 36.

£d
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}{ﬂ COLOR SENSOR

The Color Sensoris one of the sensars that gives your
rohot wision [the Ultrasonic Sensor is the other|. The
Color Sensor actually has three different functions in
one. The Color Sensor enahles your robot to distin-
quish hetween colors and light and dark. It can detect b
different colors, read the light intensity ina room and

measure the light intensity of colored surfaces. The
Color Sensor can also be used as a Color Lamp.

Suggestions for use

You can use the Color Sensor to sort your LEGD® bricks, or to
make a rohot that will follow a red line or change direction
when it detects a red spof. You can also use the sensor as a
color lamp to give your robot extra personality.

Using the sensor as a color sensor

To get optimal color detection, the sensor should be held at a
right-angle approximately 1 om to the surface. Incorrect color
readings can occur if the sensor is held at other angles o the
surface or if it is used in bright light.
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Test it!

Using the sensor as a Light Sensor

The sensor can be used fo take single light infensity readings.
It Functions as a light sensor when the light color is sef to red.
Using another light color [green or blue] can give different
results.

The sensor can be used fo take readings of light intensity from
ambient or reflected light. Any of the three colors can shine

when reading reflected light.

Using the sensor as a Lolor Lamp
You can use the sensor as a color lamp to control the individual

output colors [red, green or hlue| and add personality to your
rohot.

You can test the color sensor in different ways:
Lonnect the color sensor fo the NXT.

1 |

B

4B
-

Select the Yiew submenu on the NXT's display. Select the color sensoricon and the
port where you have connected the sensor.

Releslaiilas

-

i
i

-

Hald the color sensar approximately
| cm above the different colors onthe
Testpad, and the NXTs display will

show the value and name of the color.

Select the Try My submenu on the NXT's display and test your
Color Sensor. You'll get a fun reaction.

31
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" 74 TOUCH SENSOR

The Touch Sensor gives your rohot a sense of fouch.
The Touch Sensor detects when it is being pressed by
something and when it is released again.

>

(@

(

-~

"

§

G

4 5

Pressed

Released

Test it!

Test the Touch Sensor and get a fun reaction.
Lonnect a Touch Sensor to port 1 of your NXT and
select the Try-Touch program in the Try Me submenu

on the NAT's display.

Bumped

Suggestions for use
You can use the Touch Sensor to do a lot of things: if a robot
has a Touch Sensor connected fo a leg it can tell how far it has

moved by counting how many times the Touch Sensor has heen
pressed.

The Touch Sensar can also be used to detect if vour robot
bumps into an ohstacle and reacts to it.

You can also use a Touch Sensor to make vour robof act on a
command. For example, by pressing or releasing your Touch
Gensaor, you can make your robot walk, talk, close a door or
turn on your TV,
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,
i‘}m] LULTRASONIC SENSOR

The Ultrasonic Sensor is the other sensor that gives
yvour robot vision. The Ultrasonic 5ensor enahles the
robot to see and detect objects. You can also use it
to make your rohot avoid obstacles, sense and meas-

ure distance, and detect movement.

The Ultrasonic Sensor measures distance in
centimeters and in inches on the NXT. It is able to

measure distances from 0 to 255 centimeters with a

precision of +/-3 cm.

The Ultrasonic Sensor uses the same scienfific principle as hats: it measures
distance by calculating the time it takes for a sound wave to hit an object and return

— just like an echa.

Large-sized objects with hard surfaces return the hest readings. Ubjects made of
coft Fabric or that are curved [like a hall] or are very thin or small can be difficult for

the sensor to detect.

Note that two or more Ultrasonic Sensors operating in the same room may interfere
with each other's readings.

Test it!

Test the Ultrasonic Sensor's ability to measure distance:

Connect the Ultrasonic Sensor fo the NXT.
Select the View submenu in the NXT display.

1) |

dEb -
=

Select the Ultrasonic Sensoricon
and the port where you've con-
nected the sensor.

Select the Try Me submenu on the NXT's display and testyour

E——te

o

Suggestions for use

You can use the Ultrasonic Sensor in
many different ways. Program a rohat
fo sneak around the house without

it bumping into things. Or make an
advanced burglar alarm robot that
reacts fo movement as well as light or
color settings.

Measure the distance to an abject. For example. move your hand closer to

the sensorand watch the readings change.

Ultrasonic Sensor. You'll get a fun reaction.

33
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INTERACTIVE SERVO MOTORS

The three Servo Motors give your robot the ability
to move. If you use the Move black in the

soffware to program your motars, the fwo motors
will automatically synchronize, so that your robot
will move in a straight line.

Built-in Rotation Sensor

Each motor has a huilt-in Rotation Sensor. This lets
you control your robot’s movements precisely. The
Rotation Sensor measures motor rofations in degrees ﬁ ‘
or full rofations [accuracy of +/- one degree|.

Une rotation is equal fo 360 degrees, so if you set a
motor to turn 180 degrees, its output shaft will make
half a turn.

The built-in Rotation Sensor in each
motor also lets you set different speeds
Foryour motors |by setting different
power parameters in the software|. Try
running the motors at different speeds.

Test it!
Test the built-in Rotation 5ensor's ability fo measure distance;
Connect a motor to the NXT.

Select the View submenu in the NXT's display.

Eokbolung

b
L]

Select the Motor Rotations icon. Now attach a wheel to the maotor and measure the rotations as you roll the wheel along the floar.
Select the port where you have
connected the motor.

Select the Try Me submenu on the NXT's display and test your
motors. You'll get a fun reaction.
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=l 1. The motor

=l ¢. Tachometer |Rotation Sensor|

3. Built=in gearing

15
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Bluetooth is a technology that makes it
possible to send and receive data without
using wires or cahles. Using Eluetooth,
you can exchange programs between your
computer and your NXT or even hetween
vour NXT and other NXTs. You can also
estahlish a wireless connection between
your computer and your rohot to cantral it
remafely!

9 Bluetooth' usinG BLUETOOTH

IFyour computer does not have NXT com-
patible built-in Bluetooth capahility, you
must use a Bluetooth USE dongle. Make

sure that you use the right type of Blue-

tooth USE dongle. Read more about the
different types of Bluetooth USB dongles

to use at www MINOSTORMS. com/bluetooth
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CONNECTING YOUR NXT TO A COMPUTER

Before you try fo sef up a wireless Bluetooth connection, make sure

that your computer has Bluetooth capability.

The LEGD NXT has a Class ¢ Bluetooth radio. This will have a range
of approximately 10 meters when used with a compatible Bluetooth

device [class 1 or 2.

.

Make sure that your NXT is furned on. Also
make sure that you have Bluetooth set to
On and that your NXT is cef to he Visible
[read how in the Bluetooth submenu on
the NXT on page 42]. Also make sure that

Bluetooth is installed and enabled on your

computer. See your computer's and
Bluetooth device's instruction manuals
For details,

FI=T window

Jl ==
i oL

Find the Controller at the lower right corner
of the work area in the software. Click on the
NXT window button [the one at the upper left]
and the NXT window will open.

=

37
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Click Scan. Your computer will automatically search for
Bluetooth devices.

After a short interval, a list of available Bluetooth devices
will appear in the window on the computer screen. Select
the device yvou want to connect to and click the Connect
button.

When yvou connect fo a device for the Rrst time, the Enter
Passkey window will pop up. Enter the passkey to use with
thic device [the default passkey is 1234 and click DK,
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Enter the passkey on your NXT and confirm the connection
by pushing the arange [Enter] buttan. If you have chosen
the default passkey, just click the orange [Enter| button.

Taw qumani MHET i5!

o

Baltery; | |

FImieatse wa rsed 12E

ol

B

-

comnaces | ey [ 7 01
“ann lc:mm:!_kr!]"g_'p-a | 510 =3
m Eliiaath Coorwesd. @

T T T

1 In the NXT window, the status of your NXT has now changed
from Available to Connected. Your NXT and computer are
now connected and can share data.

$4

Make sure that yvour NXT is furned on. &lso
make sure that you have Bluetooth set o
On and that your NXT is sef to he Visible
[read how in the Bluetooth submenu on
the NXT on page 42]. Also make sure that
Bluetooth is installed and enabled on your
computer. See yvour computer's and
Bluetooth device's instruction manuals
for details,

NYT window

=

u-._l'

Find the Controller at the lower right corner
of the work area in the soffware. Llick on the
NXT window button [the one at the upper left|
and the NXT window will open.

13
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Select Bluetooth Device
T find devices in range of your Cemaurer, click the Search bumon. Then |
select o Bluetooth Dewicn from thee list of devices
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Llick Scan. The Bluetooth device window will pop up on the
Al gL

A list of Bluetooth devices will appear in the Select
Bluetooth Device window on the screen. Select the device
vou want to connect to and click the Select button.

The NXT that you want to connect to appears in the NXT
window as available. Click the Connect button,
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€T T ) The Pair with a Bluetooth Device window pops up.
_I b i e | v =l 1

T @ o ) ' - Select the NXT. Click Pair,

hﬂ‘_ FA .. -
e P — — — = <11

Pair with a Bluetooth Device
Select a Bluetsath Device and click the Pair buttan.
To fing gevices in fnge of wour Compulen 10 paie with, Click the Saarch |
buttan. i pour dewice is not faund make sure it o5 “discaveraties” and
Sedrch again.
Show onfy. - All Devices T'
Device Category  All Categores ! .
-l Device E
1 r
J ¥
| Search .lj.gain- ’ | Cancel | { Pair ! Iﬁ
hy - o
’ e e R wWhen you connect fo a device for the Arst time, a Passkey
7 EGE INESFORMS MNE : i : .
o f-_-=..1_-h- E T window will pop up. Enter the passkey to use with this
' 25 A device [the default passkey is 1234] and click OK.
: Please enter a Passkey 00 use with this device )
| Fass kews are requined o pair with a Slectooth device. The same
) |
passkey must be entered an thie device az well as $ms compater. 2arh
RCET diowices allgw wow Do CFRa18 Your dwn Passhey, but some i
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Enter the passkey onyour NXT and confirm the

connection by pushing the arange [Enter] buttan. If
vou have chosen the default pasckey, just click the
orange [Enter| buttan. In the NXT window, the status of your NXT has now changed

From Available to Connected. Your NXT and computer are
now connected and can share dafa.
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BLUETOOTH SUBMENU ON NXT

(————) |

111 L.e*

4E b

(FETT—

- A

LEE SR

Bluetooth Search
Search for other Bluetooth devices. After you have chosen the Search
icon, your NXT will automatically start to search for other Bluetooth

Select the Bluetooth submenu on the
AT display.

clevices that it can connect fo.

My Contacts

You can see all of your trusted Bluetooth contacts

in My Contacts. These contacts can automatically
connect and send data to your NAT without using a
passkey. Toadd a new canfact to the list, you must
have been connected to the contact befare. Oevices
which you have been connected to, will autamatically
be added to the list in My Contacts.

kg

1

dEb
[ ]

Connections

This item displays your current connections. You can
connect your NXT fo three devices at the same fime
|on Line 1, 2 and 3|, while one device can connect fo
yau |on Line 0. Nate, however, that while you can
be “connected” to up to three devices, you can only
‘communicate” with one device at a time.
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1 Commamicaions |

I -

Yollr CumEnk PT BE)

Tou can alsoview the connection status in the AT window in the
Software. There you can change the name of your NXT, connect to
other Bluetooth devices and check battery and memory levels.

Check the connection status inthe icon barat the top of
the NXT s display.
IF there is no Bluetooth icon shown, Eluetoath is OFF.

¥
k3

3

Bluetooth is ON butyour NXT is notvisible
to other Bluetooth devices.

Bluetooth is ON and your NXT is visible to
other Bluetooth devices.

Bluetooth is ON and your NXT is connected
to a Bluetooth device.

Visihility

Llse the Visible option fo make your NiT
visible orinvisible to other Bluetooth
devices when they doa Bluetooth search.

Fasskey

The Passkey ensures that only Bluetooth
devices approved hy you can connect to
your NXT. Whenever you connect toa
Bluetooth device for the Arst time using
your NXT, you will be asked fora passkey.
Select the preset passkey 1234 or make up
your own code. Other Bluetooth devices
must know your passkey in order to confrm
a connection with your NXT.

3, B €

dEb
[ ]

i,

On/OFF

You can turn Bluetooth functionality on
or off. IFyou turn Bluetooth off, you will
not be able to send ar receive data over
Bluetooth. To save battery power, furn
off the Bluetooth function when itis not
inuse.

Note! Bluetooth is furned off by default.
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CONNECTING YOUR NXT TO ANOTHER NXT

2/ (|

Select the Bluetooth submenu

on the NXT's display.

Select the device vou want to connect fo.
Remember that you can give each NXT a

Select the Search icon to search for
other Bluetooth devices. Your HXT will
automatically search for Bluetooth
devices.

TS
-

LEE SR

|
'
|

iy

Depending on how many devices are
detected inthe area, a list will popupon
the NXT's display after a Few seconds.

LII'IiIZ|LIE' Name

- see Naming the NXT on page 21.

7. (P

ezl L.e*

#

came time.

&

Select which of the three lines of communication you want the connection to
be on [1, £ or 3]. You can connect your NXT fo three different devices at the

Ifyvou connect to a device for the Arst fime, your NXT will ask for
a passkey. Just press enter fo use the default passkey 1234 or
make up your own code. The other Bluetooth device must know
your passkey in order to confirm the connection. This means
that the twa NXTs need to fo enfer the same passkey in order to

connect.

IFyou want to connect your NXT to more than one Bluetooth
device, go fo the My Contacts submenu to select a frusted confact

or start a new search.



want the program to be sent to [Line 1, €

Select which of the connected devices you
or 3.

Your NXT will now send the Rle.

Celect Send.

It's easy to send programs from your NXT to another NXT:

Connecting to more than one NXT

You can connect up to three NXTs or other Bluetooth

devices to your NXT af the same time. However, you can

only communicate with one device at a time.

Sending Ales from NXT to NXT
display and select the program you want

Select the My Files submenu in the NXT's
to send.

_| NXT TECHNOLOGY
Make sure that vour NXT is connected to
the NXT fo which you want to send the

program [see page 44, Connecting your

NXT to another NXT.
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SYSTEM REQUIREMENTS

Before installing the LEGO® MINDSTORMS® NXT Software,
yvou must make sure that your computer meefs the
Following minimum system requirements:

- Microsoft Windows - Apple Macintosh ‘
o Windows XP Professional or Home Edition with Service o Apple MacO5S X v10.4 orv10.5 '
Pack & or newer. « PowerPLE 3, G4, G5 processor, 600 MHz minimum
« Intel® Pentium® processor or compatible, 300 MHz  Intel processor
minimum « |1.3 GHz ar better recommended]|
» |1.5 GHz or better recommended| « [JVD-drive
o Windows Vista Service Pack 1 or newer. « 512MB of FAM minimum
= Intel® Pentium® processor or compatible, 1 GHz mini- » J00MB of available hard-disk space
mum « %GA display [1024x76E]
» [1.5 GHz or better recommended| « 1 available USB port
o [0-ROM drive « [ompatible Bluetooth adapter [optional]*
» 512MB of RAM minimum
» JO00MB of available hard-disk space
» XbAdisplay [1024x768|
| available USB port /
» Lompatible Bluetooth adapter |optional|* |

<4 ;

*| Supported Bluetooth software are Widcomm™ Bluetooth for Windows newer than v, 1.4.2.10 5F5 and the Bluetooth stacks included in Microsoft Windows XFP
with Service Pack 2 or newer, Windows Vista or Vista latest Service Pack, Apple Mac05 X 10.4 and 10.5, see www . MINDSTORMS.com/bluetooth.

INSTALLING THE SOFTWARE

L]
I E
il

i

Microsoft Windows

I. Exit all open programs.

¢. Insert the CO-ROM

[IF the CO-ROM does not run automatically: Double-click the
autorun.exe Ale on the CO-ROM|

3. Follow the on-screen instructions
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(3, Select your preferred language.
¢/ LEGD MINDSTORMSNXT u2.0 *

Follow the on-screen instructions.

Deutsch

Erglish
Frangais i- ;

MNederlarwds

FEmndsTorms

| Exit |

1 Apple Macintosh

"-.l | Exit all open programs.
\ Insert the CO-ROM.

Open the “LEGD MINDSTORMS NXT™ CO-ROM and double-click Install.
Select your preferred language.
Follow the on-screen instructions.

when the installation procedure is complete, click Finish. You are now ready to use the
LEGO MINDSTORMS NXT Software and create programs for cool rohotic inventions.
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YOUR FIRST PROGRAM

MIMDSTORMS
MNxT 2.0

This simple program will make the NXT play a
sound Rle. It will help you understand how to
connect your computer to the NXT.

Start the software on vour PL or Macintosh
by double-clicking the program icon.

Create new program

Lj Dpen recent program

Type in the name of your Arst program,
or just click on Go!

Go ==

= Go =

= '

2

i

" First, click on the Sound hlock icon in
‘ the programming palefte.
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.—r
b

—

]

—’D-:nwnl-:;al:l and run |I
A

Uraga Sound block and drop it to the right of the
Starting point in the work area.
Your program is now ready to download and run.

Make sure you furn on your NXT and connect the LISB
cable to both your computer and the NXT |see page
18, Lonnecting the NXT technology].

Locate the Controller in the lower right corner of the
work area. Llick Download and run [the central hut-

fon] and listen to what happens.

Longratulations, you have completed your Arst

program!
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SOFTWARE USER INTERFACE

A quick overview T ——

[y— SEET ¥

_é;jj Hobo Lenbar

. Roho Center 53 :

= J
. My Portal = W)
H == A | it g f’m
Tool bar W | o )

|
I| 3 — L f. P T H A %’W
. Work area | o

1

4

E

4 — i

5 | S | | Gl o
b

d

g

9

1

. Little help window ool el | P ‘i‘-:‘"’“",f-’?].

. Work area map o e =%

. Programming palette e == N = fine &u

. Lonfguration panel ' il

. Lontroller ECEl =) L

0. NXT window '—#“ f;— ke e e B e ot ﬁ
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Fle Edt Tack Help
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Machines

Humanoids

Mead help?

Moue the cureor owar an object to resd about ite function. For

additianal help, cick the *Wa fimk.
5 Mare help »

T
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H = E

Robo Center window
Here you can And building and programming instructions for four cool models.

My Portal

Access wiww MINDSTORMS.com to get new models, programs, sounds, images, tips and fricks and be
part of the great LEGD® MINDSTORMS® community.

The tool bar
The tool har provides additional fools enabling you to calibrate sensors, create custom sounds and im-
ages for the NXT or create NXT Ales to share with other MINDSTORMS users.

The work area
This is the space on the screen where programming takes place. Urag programming blocks from the
programming palette to the work area and attach the hlocks to the sequence heam.

Little help window
Provides tips and help for the specific function you are using at the moment.

The work area map
llse the work area map to get an overview of your program. Click on the work area map and drag it over
the part of your program you want to see.

The programming palette

The programming palette contains all of the programming blocks you will need to create your
programs. The tahs at the hottom of the palette let you switch between the common palefte [confaining
the most frequently used hlacks|, the complete palette [containing all of the blocks|, and the custom
palette [confaining blocks that yvou download or create yourself).

The configuration panel
Each programming block has a confguration panel that lets you customize the block for the specific

input and output that you want.

The Controller

) The Lontroller allows you to communicate with your NXT. Transfer programs and Ales, start and stop

programs or change the setfings of your NXT.

The NXT window
This pop-up window will give you information about your NXT's memory and communications settings.
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THE ROBO CENTER

oo Center

ﬂ Yehicles

* Ouickstart

+] Animals

Kobo Center

—| ¥ehicles
* Quickskart

Shooterbot  * Start Here!

3 Jiilding Guide

iZan vou build the ShooterBot ko probect wour room? You will hawve to add

the Ulkrasonic Sensor ko wour Shooker Bok,

Start |

In the Roho Lenter you will And different robot models
that you can build and program to do what you want.

Start by selecting a rabat model to build and program.
we recommend that you start with the ShooterBot as it is a
confinuation of the Quick Start model included in the box.

Follow the on-screen building and programming
instructions — or solve the challenge on your own.
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-

: , Testyour robot using the challenges provided.
Hogramming Guide

s I £ Carnple pragran

Can you pragram the ShookerBot bo scan wour roor and detect
objects? If am object is closer than 40 cm, the ShookerBot should shine

a warning light and then shoaot iF the object does nok mowve away,

i 1/ 26 ”J F,

blocks you will need to create your programs. Each
programming block defermines how your robot acts or
reacts. By combining blacks in sequence, you can create
programs that will make your robot come fo life.

‘ The programming palette contains all of the programming

Wwhen you have Anished creating your program,
download it to the NXT and run it,

Remember to turn on and connect your NXT before
downloading a program.
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The three programming palettes

To simplify its use, the programming palette has been
divided into three palette groupings: the common
palette [confaining the most used blocks|, the
complete palette [confaining all of the programming
blocks|, and the custom palette [containing blocks you
download or create yourself].

You only need to use the blocks below to complete the chal-

lenges. The colaor sensor blocks can be found in the complefe
palette, while the others are located in the commaon palette.

The soffware's help area has more information about the rest
of the programming blocks when you are ready to move on.

Move block

This block controls the robot's motors and
synchronizes its movements. Use this hlock to
sef your robot to go forwards or backwards in
a straight line or to turn by fallowing a curve.

Record/Play hlock

This block lets yvou record a physical
movement with yvour robot and then play back
the recorded movement elsewhere in the
program.

Color Lamp block

Lize this black fo turn on the red, green or
blue light in the Lolor Sensor. You can, Far
example, make your robot shine the red light
as a warning signal.

Color Sensor block

This block enahles the Color Sensor to identify
colors. This makes it possible to have vour
robot react differently depending on the
colors it detects,

Display block

Lse this block fo display an image, write some
text, or draw a shape on the NXT's display
SCrEen,

Wait block

This block lets your robot sense its environment
for a specifc condition before it continues with the
program. For example, use the Wait block fo make
the robot wait fora specifc color, fouch or time,
before it moves on with the program.

Loop block

Use this block if yvou want yvour robot to do the
same thing again and again. For example, make
vour robot move Forwards and backwards
continuously until the Touch Sensor is pressed.

Switch block

This block lets yvour robot make its own decisions,
such as going left when it hears a loud noise and
going right when it hears a soffer noise.
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THE CONFIGURATION PANEL

Each programming block has a configuration panel that lets you adjust the
settings of the block for the specific actions that you want, When a block

5 selected in the work area, its configuration panel will be visible at the
hottom of the screen.

By changing the parameters on each configuration panel, you can change
how a particular block will behave. For example, to make your robot move

faster, you can change the Power property on the Move block's configuration
panel.

LB Part; 1A B C 5 Power:

| ,_n;,. Ciirection! (o) mg () *:'—l L ';',J
i
&

-::5] ShEsHn g

5

]
€

."nfll Craration !

'E}’ Mert dction; (=) !irl Brake

| L | =]

[ ok ations

&' b&- Coast

THE CONTROLLER

The Ave buttons on the Confroller communicate from your computer to the NXT:

The NXT window hutton gives you access
to the NXT's memory and communications

i settings.

The Download and run selected hutton
downloads and runs just a piece of your
program’s code |e.q. a single block or just

a few blocks|, Select the blocks you want

to test and click on the Download and run
selected button. You will then be ahle to see

=l how the small sequence of your program
performs on the NAT without having fo
download the whole program.

| < |

j = . =——u = J.-'

The Download button downloads the program
to the NAT. You can then run the program
From the NXT. o

The Download and run button
downloads a program to the

NXT and then starts running the
program.

=) The S5top hutton stops a running program.
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SOUND EDITOR

The 5ound Editor allows you to add your own sounds to the NXT.

You can add sound Ales already stored on your computer®, royalty-free Rles found on wehsites, and even
record your own voice and download it to the NXT.

Edit (/- Help

ﬁ E Calibrate Sensors
—_l0E1E PET FIFTRATR.
L Create Pack and Go..

"”‘U—Il

_-_E-”;'} BlockImport and Expar Wizard..
E:?"f Imaga Editar...

Ramata Condral...
7 i e ]
- - #-,Eﬁiﬁ?ﬁty |

3

&

fou can And the Sound Editor in the NXT
software under ‘Tools' in the menu bar.
Click on it fo open it.

R | Lriiimdl ‘

Tt |

| —

Bty B

You have the optfion fo either import an
existing sound Ale or record your own
sound fle.

To import a sound, click on "Tmpart’ and
choose a Ale from the location [on your
computer| where you have stored your
sound fles.

To record your own sound you frst
need to have a microphone connected
foyour computer.

Llick on the ‘Record’ button and create
a sound into your microphane. You

can record up to 10 seconds of sounds
and edit the length of the recording
afferwarts.

[ |
N i Gt ‘

B Yavred Faiio

4

J

You can also trim [cut| the size of your
sound file by moving the small trian-
gles unfil the length is as you want if.

Save your personal sound fles in the
NXT software’s lihrary. You can give it a

title that is easy for you fo remember,
for example "My Arst sound.

The Sound Editor displays the maximum size |fle size limit| that you can download and store inyour NXT's memaory.

The sound Rle will appear in the list of sounds in the Sound Block,

Now you are ready to make your NXT robot say or play whatever sound you want it to!

*¥ou can also download sound Ales From other sources. like the Infernet. Do note that some Ales may require a license or royalty to be usecl,
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IMAGE EDITOR

Using the Image Editor you can create your own images or stored images and download them to the NXT, so

they appear in the display on the NXT!

Edit 71000 Help ‘
@ E Calibrate Senzors r
— Lipdate MNAT Flirmware. ..

" Create Patkand Go., I
Sy Biock Import and Export\Wizard..

T

_irnage Ediar.,
Remate Control...
Sound Editar...

o :
B =

£ J

S0

You can fAind the Image Editor in the NXT
software under ‘Tools' in the menu bar.

Now you can access your picture and add it to a program and download it o your NXT.

Try it out!

7

J

To import your own image to the Image
Editor click ‘Import” and choose an im-
age from where you store your images.
|The default is the library of images
that comes with the software. |

You will be able to crop the image and
to set the level of detfail fo be dis-
played on the NXT.

In the Image Editor you can change
yourimage to At the size of the NXT
display, which is 100 pixels by b4
pixels. You can also change the level
of detail from your original image by
moving the slider.

You can also create your own image and
add text to it using the drawing tools.
Once you have adjusted an imparted
image or have created your own image,
you can save it to the image library in
the NXT Soffware.
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REMOTE CONTROL

The Remate Control gives you direct control over your robot!

BEEEE Help
E Calihrate ensors
Llpdate =T Firmeare...
_ Create Fack and o
gt Block Irpan and Expor Wizard ..
}; Image Editar. .
P
_ Rae Sl
Sound Ediiar...

i

S| 0|

J

You can fiind the Remote Lontrol in the
NXT software under ‘Tools' in the menu
bar. Click on it to open it.

Rt Comtrel ‘
Spand
= =
el =
Low ] =08
Cornected bo HET =
_ Goenirs | [ = | |
Jr‘

To take control of your robot you need
to have a connection hetween your PC

and your robot. If an active connection
already exists, the window will display
the name of the connected NXT. You can

thange the active NXT without closing
the Remote confrol.

Press the arrow keys on your keyhoard
or on screen with yvour mouse To drive
vour robot in the direction of the
arrow. The spacebar will activate an
action motor on your robof to allow you
to move and react at the same time.

If there is no active connection, the screen will say “No NXT Lonnected” and you will have to choose the

NXT you want to confrol.

You now have direct control and can take your rohof for a spin!
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TEST PAD

Test all your models on this Test Pad.

Il START |

BmndETnorme

TEST PAD O 8547

———=!  This is the starting point on the pad.
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TROUBLESHOOTING

Resetting the NXT

If the running icon stops spinning, your NXT has frozen
and you will need to reset it. Follow these steps fo reset your NXT:

1. Make sure that vour NXT is turned on.
¢. Push the resef button that is located on the hack of
your NXT in the LEGO™ Technic hole in the upper left

corner. Use, for example, an unfolded paperclip to press

the button.
Note! If you press the resef button for more than 4 sec-

onds you will need to update the Armware [see below].

Updating the Armware in the NXT from your computer
Go to Tools = Update NAT Firmware.

B LEGO MINDSTORMS NXT

l:real:e F'a-:la aru:l G0..

Block Import and E:-:|:u:|r|: Wizard...

Picture Editor. ..
Remoks Conkrol...
=ound Editar, .,

1. Make sure that your NXT is turned on and has fresh
hatteries.

Note! If you have just reset your NXT [see above| the
display will be blank. A ticking sound will tell whether
it is furned on or not.

(. Make sure that your NXT and computer are con-
nected with the LI58 cable.

3. bo to the Tools pull-down menu in the software's
menu har and select Update NXT Firmware.

4. Chose the Armware that came with the NXT soft-
ware or browse to newer Armware downloaded from
the LEGD website.

5. Llick Download

b. When all three progress bars are green the
Armware update is complete
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Select the Armware you want to update.
Llick download. [Note! The Windows "Found new

I Update H¥T Firnnware | ‘

Last dhewrndoseded Frwnraee LEG PG ST RS AT Fimaswar: w129 |

P bt e ~ hardware wizard' will pop up the Arst fime you
T Avsiie Fenras i update your Armware. Complete the wizard by
P LECO MIBCETDHAS HT Fimmwacs 128 - following the on-screen instruction before you

confinue|.

Leecd: In i Proayaam FlasLEG D Soft warslL s
MIHCS TR ME HET RnginalFlim

| Browse |
| ok FiFmdara: " Dwarload |

Prograss [owanioad selected NAT Frmware]f

Lowarng HET Araparing HAT Daodin boad

E ot |

For other types of froubleshooting, go fo www MINDSTORMS.com/support

FCC approval:
The LEGD Group hereby declares that the LEGOE MINDOSTORMSE NXT [B547|
complies with the requirements of the relevant provisions of EU Directive 1999/5/E.

Under conditions inwhich static electricity might occur, the unit might switch itself fo
standby made. The unit may have to be reset by the user.
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Protect the emvironmeant by not disposing of this product with your household
waste {2002/96/EC). Chack with your local authority for recycling advice and
faclidea

Schizen Sle die Umwelt und antsorgen Sle dieses Produkt nicht mit Ihrem
Hauamdll {2002/8&/EC). Informationen zu Recycling-Mbglichkelten erhaltan
Sie bel dan drdichen Behdrden.

Protégez Fanvironnement : ne |etez paa ¢a prodult avec vos autres dachets
ménagers {Directive suropdenne 2002/98/EC). Contactez les autoritds
lecales pour obtanir dea Informationa sur le recyclage et connaltre les
points de collacte.

Proteggl Fambilantel Non smahine questo prodotto con | rifiutl domesticl
{(2002/86/EC). Per consulanza aul riciclagglo dal Afiut & le strutture di
rclclaggio, rivolgerel alle proprie autorita locall

Bascharm het milleu: gool dit product nlet samen met het andere hulevull
weg (2002/96/EC). Raadpleag de plaatelllka Instantles voor locatiea van
milleuatationa an advies over hergebrulk.

Protela el medio amblante no deshacléndose de eate producto junto con
sus residuce domdeticos (2002/96/EC). Solichta a au autoridad local
conssjos & Informacién sobre Inetalacionas de reckclado.

Baslyt mifjeat! Smid Ikike detta produkt ud sammean med husholdningeaffaldet
{2002/86/EF). FA vejledning om genbrug og genbrugsstationar hos din
kommune.

Tama tote on havitettdva ymparstineuojalun vuokal aslanmukaisesat
talousiattelstd erllaan (2002/56/EC). Tietoja kiemratyapiatelden sljainnieta saa
kunnan tal kaupungin taknieeath virastosta

Skydda miljdn genom att Inte kasta denna produkt bland ditt hushallsavfall
(2D02/96/EC). Kontakta din kommun f&r frégor om Svervinning och miljBatationer.

Proteja o ambienta nBo aliminando eate produte com o sau [bko doméatico
{2002/968/CE). Conaulta aa autoridadas locals para Informagao sobra
reciclagem e aletemas de recolha

NpooTatédme o nepidiiov. Mnv metdre auvtd 1o npoldv podl ue Ta
guvnSwopuéva owaxd amopplppara (2002/968/EC). EnuwowvavrioTe pg Tig
TOMIKES apYéc oXETIKG pe oupBouAsc KOl EYKATAOTACEIC OvaKIKADOTC.
Aby chronlé srodowtsko naturaine, nke nalezy wyrzucad tego produktu
wraz z odpadkaml z goapodarstwa domowego (Z002/98ME). W celu
uzyakanla wskazdwek dotyezgeych recyldingu oraz adresdw zalkisddw
nalaZy skontaktowad sle z lokalnym urzedem

MNevyhazute tento produlkt do domédciho odpadu, chrafite Hvotni proatfedl
(2002/86/EC). Zistéte sl prosim u mismich Ufadd moZnoat recyldece a
destupna zalfzenl.

Nevyhadzujte temo produkt do doméceho odpadu, chréfite Hvwomé
prostradie (2002/968/EC). Zdatite &l proaim na miestnych dradoch moZnoat
recyklécle a doatupré zarladenia.

Kirnyezetdt &via, ha ot a termélad nem a hdztartdsl hulladéklkal egytt

véllk meg (2002/868/EC). Erdeldsd)ék a lakdhelyshez kdzel ass hatdadgnél
az (jrahasmmosiida mddldrdl 4e lehatBedoelrsl.

Zaditthe okoljel Okolle varute tako, da tega lzdalka ne zavr¥aete skupal

z gospodingskdml odpadki (v skladu z direktive 2002/96/ES). Pr krajevni
upravl praverite, kakdne modnostl In katerl obratl za recikiiranje obatajajo
v vadl okolicl.

Lal saudzétu vidl, nazmetiet o lzerddijumu kopd ar sadzives atkritumlem
(2002/96/EC). Varsietiea vietd|Be varas loaticdss, lal noakaldrotu, kur un ki
tas nododama paratridel

Keekkkonda saate kaltsta nil, et ol kdrvalda sada toodet kooa
clmejastmetega (2002/98/E0). Nduandeld toote taaskasutusse vitmize |a
dmbenddtlemiapunktide kohta saate agjaomaselt kohallkult asuteseit

Saugoldte aplinkg — nemeskite Elo produkto kartu su bulinémis atlelomis
{2002/96/E8). Atallvalkite | savo vistos valddos rekomeandaci|as dal

paekartotinio panaudo|imo Ir eglygas.
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Quick Build
schnellbaumodelle
Construction rapide
Costruzione rapida
Snel bouwen
Caonstruccion rapida
Byg hurtigt

Mopeaan rakentamiseen
Bygg snablt
Construcao Rapida
rpfiyopeg Koraoweués
Kiserletezdknek

Experienced Build
Kdnnermodelle
Construction normale
Costruzicne esperta
Bouwen voor gevorderden
Construccion experta

Byg videre

Kokeneelle rakentajalle
Bygg mer

Construcac para Experimentados
Emdéfiec Kataoxzuio
Haladaknak

EmndsTaorms

Advanced Build
Frofimodelle
Construction avancee
Costruzione avanzata
Geavanceerd bouwen
Construccion avanzada
Byg avanceret
Taitavalle rakentajalle
Bygg avancerat
Construcao Avancada
EEchyéveg Kataoxsuse
Frofiknak
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