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Product Description
Thank you for buying our MiniBots kit. Designed specifically for beginners and younger
students this kit will teach all the basic skills needed for making and programming robots.

Product Features
* Arduino compatibility with plug-in USB interface for easy programming.
* Infra-red compound eye for detecting objects and tracking motion.
* 4x miniature servos for complex walking motions.
* Universal TV remote supplied for remote control.
2 programmable LEDs and a speaker give you feedback from the robot.

Build it now! Realize your dream! Create your next masterpiece!

AWarnings:

e Noreturn is possible after having opened the bags with components and pieces.

e Prior to assembly, read the manual thoroughly.

e Be careful when using tools.

e Keep this kit away from young children during construction and operation.They might
get hurt by the tools or swallow small components.

e Insert batteries correctly to prevent damage to the electrical components.

e Keepdry. Ifthe robot gets wet DO NOT USE! Remove batteries immediately. Let the
robot dry completely before re-installing the batteries.

e Remove batteries if the robot is not being used for a long time.

Necessary Tools:
Before you start assembling we suggest you first read the manual thoroughly.
Please follow the assbembling instructions precisely to avoid problems.
Incorrect assembly will result in poor operation

Before you start you will require the following tools:

Phillips screwdriver 4*NiMh AAA Hex spanner
(included) rechargeable (included)
batteries

Do not use alkaline batteries!
NiMh or NiCd batteries only!
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Hexapod Mechanical Assembly Instructions:

ATTENTION!
All servos need to be centered prior to construction.

Look through the clear servo case and
turn servo by hand until it looks like this.

_____________________________________________________________________________________________________________________________

STEP 2: Assembly the front and back legs

1
]
|}

Screw M3*8 - 7 ?

Front and back legs

Screw M3*8

Middle legs

Silicon feet

M3 washer

Nylon nut T
X2 :

Silicon feet Y, M3 washer

X Nylon nut

x4




STEP 3: Attach the middle legs to the middle leg mount

Screw M2*6 self-tapping
Screw M3*6 counter with flange
sunk self-tapping

Middle leg mount

Screw M2*6
self-tapping
with flange

Screw M2*6
self-tapping

STEP 6: Mount the middle leg servo | STEP 7: Fit the middle legs on the servo and lock in
on the servo mounting bracket place with screw as shown.

Screw M2*8

Screw M2. 3*8
self-tapping
with flange

Servo mounting
bracket

Servo




STEP 8: Install left and right leg servos. Attach the servo
mounting bracket to the chassis as shown.

Screw M2.6*6
self-tapping

STEP 9: Mount the front legs so they are
slightly forward with the servo centered.

STEP 10: Mount the back legs as shown. Make
sure the legs can turn easily.
Nylon nut

Screw M2. 3*8
self-tapping with
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I L10 spacer
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! M3 Spring

i washer
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STEP 11: Install the wire linkages between
the front and back legs.

STEP 12: Mount battery holders

Screw M2.6*8 counter
sunk self-tapping
Note that the front legs are slightly forward
and the rear legs are slightly backward.

Front and back
leg wire linkage

Battery box

self-tapping
with flange ggy

Flanged metal
spacer




1 so that the

STEP 14: Install servo horn

STEP 13: Mount the neck servo

Screw M2.6*6
self-tapping

Screw M2*6
self-tapping

Screw M3*8

STEP 16: Mount the main board

STEP 15: Mount the neck joint on the servo
Neck joint

horn

Knee
Servo

3
22
‘Mu
2
o
1]

sLetts —cipte
__Knee ! }
Ser-w

carefull atention to the labelling of the
Hip
Servo

power and servo connectors.
Connect the power first making sure

STEP 18: Turn the robot over and pay

the processor board.




STEP 19: Connect the servos to the appropriate
socket making sure the white wire connects to
the "S" and the black wire to the "-".

Your hexapod is complete.
Now install 4x AAANiMh batteries
and program your robot.




Biped Mechanical Assembly Instructions:

ATTENTION!

All servos need to be centered prior to construction.

Look through the clear servo case and
turn servo by hand until it looks like this.

STEP 1: Attach two servo mountingbrackets
to the processor board.

mounting
bracket

M2x5

servo horn

self tapping screw

STEP 2: Mount the left and right hip servos
as shown.

STEP 4: Now join the knee servo horns to
the hip servo horns as shown.

servo horn




STEP 6: Atatch the ankle brackets to the knee
Servos

STEP 5: Mount the knee servos as shown

battery holder
foot

STEP 8: Insert the 20x3mm screw
throught the processor board and
between the hip servos. Tighten the
nut firmly but not too tight.

STEP9:

/,
4
, ‘! ‘ _
o

Large metal
washer

3x rubber toe

2.3x10 pieces.
self tapping screw

Align the toe pieces and make two toes. Screw
thetoes to the feet as shown. Tighten screws just
i enough to hold the toes firmly in place




STEP 10: Plug the back pack and eye into the
processor board.

STEP 11: Turn the robot over and pay
carefull atention to the labelling of the
power and servo connectors.

Connect the power first making sure
to connect the red wire to the +.

- Right = |Riatt

Hip Knee ! | Knee Hip
Servo Ser-w Servo Servo

STEP 12: Connect the servos to the appropriate
socket making sure the white wire connects to
the "S" and the black wire to the "-".

Your Biped is complete!
Install 4x NiMh AAA batteries
and program your robot.

b e e e e




Installing the Arduino IDE:
Before you can program your robot you must install the Arduino IDE on your
computer. Version 0022 is supplied on the CD.

The latest version can be downloaded from: http://arduino.cc/en/Main/Software
Choose your operating system (Windows, Mac, Linux) and follow the
installation instructions.

Uploading the sample programs:
Two sample programs are provided on CD with this kit, MiniBiped.pde and
MiniHexapod.pde. Open the program matching the robot you have constructed.

(@ sketch_may16a | Arduino 0022
File Edit Sketch Tools Help

[ New Ctrl+N

{ oqg: ctrl+0

|  Sketchbook »
Examples »
Close Ctrl+w
Save Ctrl+S
Save As... Ctrl+Shift+5

Upload to I/O Board Ctrl+U

Page Setup Ctrl4Shift+P
Print Ctrl+P
Preferences Ctrl+Comma
Quit ctrl+Q

Go to the Tools menu at the top of the screen and select your board type as "Arduino NG or
older w/ATmega8"

’7 MiniBiped | Arduino 0022
File Edit Sketch T?'E, Help

Auto Format Ctri+T
Archive Sketch
Fix Encoding & Reload
#include <EEPR Serial Monitor Ctrl+Shift+M
#include <Serv. Board p  Arduino Uno
Serial Port » Arduino Duemilanove or Nano w/ ATmega328
f/ ===== 3ERVO > Arduino Diecimila, Duemilanove, or Nano w/ ATmega 168
#define Lhippii Burn Bootloader )7 Arduino Mega 2560
#def?ne Rhippir} % 42 el R Arduino Mega (ATmega 1280)
#define Lkneepin 8 // digital pin
#define Rkneepin 7 // digital pin Arduino Mini
Arduino Fio
Arduino BT w/ ATmega328
/7 ==== JR EYE PINS ===== Arduino BT w/ ATmega 168
#define IRpin 13 // digital pin 11 LilyPad Arduino w/ ATmega328
#define Uppin 3 // analog pin 1 |jlypad Arduino w/ ATmega168

#define Dowmpin 1
#define Leftpin 2 // analog pin
#define Rightpin 0

'/ enalog pin Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmega328

Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmega 168

'/ analog pin | ]
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328

74 wmse IR FEET PINS s=== Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega 168
#define LeftIRpin 10 // digital pin 1{  Arduino NG or older w/ ATmega168

#define RightIRpin 9 // digital pin { @ Arduino NG or older W/ ATmegas

#define Leftsensorpin 5 // analog pin 5 - left foot "SR sensor

#define Rightsensorpin 4 // analog pin 4 - right foot IR sensor




Plug your interface into the back of the robot as shown with the GND pin to the
top. The VCC pin is not used and remains outside of the robots programming
socket as shown in the photo below.

Make sure your robot has good batteries and his power switch is on prior to
uploading the program. When you first turn the robot on it's white LED should
flash briefly. This will also occur when the program uploads.

VCC pin not used!

Now select your serial port. Your USB/Serial interface will appear as a virtual
serial port. If you cannot find this port then you may need to install the drivers
for the USB interface. See the USB installation guide on page 20.

MiniBiped | Arduino 0022
File Edit Sketch Tools Help

I[_I l:-'a'--:l E Autoi Format Ctrl+T
i Archive Sketch
Fix Encoding & Reload
#include <EEPR Serial Monitor Ctrl+Shift+M
#include <5erv.  Board »
Serial Port p vV CM%
// ===== SERVD . :
g#define Lhippi: Burn Bootloader P| - Left hip Servo
#define Rhippin S // digital pin 5 - Right hip SErvo
#define Lkneepin 8 // digital pin 8 - Left Kknee servo

#define Rkneepin 7 [/ digital pin 7 - Right knee serwvo




Now that your program is loaded and the board type and serial port have been
selected you can Upload your program to the robot. Click on the Upload button.

The Arduino software will compile your program and then upload it to the robot.
The white LED should flash briefly to indicate the upload has begun.

After about 7 seconds a message should appear indicating the download is
complete.

=Jokd

©9 MiniBiped | Arduino 0022

File Edit Sketch Tools Help

I:El IE;;I mﬁk Upload

#include <EEFPROM.h> |
#include <Servo.h>

// ===== JERV0O PINS =====

#define Lhippin 6 // digital pin 6 Left hip Servo

#define Rhippin 5 4 digital pin. S Right hip ervo

#define Lkneepin 8 // digital pin Left knee 3servo

#define Rkneepin 7 /7 digital pin 7 - Right knee servo

; ==== JR EYE PINS =====

#define IRpin 13 J/ digital pin 13 IR Eye LEDs

#define Uppin 3 " analog pin 3 upper eye Sensor

#define Dowmpin L / analog pin 1 - lower eye SEensor

#define Leftpin 2 / analog pin 2 left eye Sensor

#define Rightpin 0 // analog pin 0 - right eye SEensor v
<] i >

Once the program has been uploaded to the robot the USB interface can be
removed. The robot will not start immediately. This gives you time to place the
robot on the ground. When ever the robot is turned on or reprogrammed it will
wait about 5 seconds before it begins.

The robot should start by playing a short tune. It will be in autonomous mode but
you can also control the robot manually with the remote control.

Do not be afraid to experiment with the program. If you make a mistake you can
always re-install the original code from the CD or the internet.




Using the Remote Control:

The Mini Bots kit includes a Universal TV remote control that can be used to
manually control the robot. Because it is a universal remote you must set it to
the correct mode so the robot can understand it.

1. Press the orange Setting button, hold it down and then press the top orange
Power button. The red light on the remote will light up.

2. Enter the code: 322. The red light on the remote will turn off and the robot will
now understand commands from the remote.

3. Hold down the Lock Code button at the bottom of the remote for 5 seconds
until the red light flashes twice.

Red light

Factory defaults

Calibration / Mode ﬁ % Power

HARE®T

Lefthipforwardﬁ@ @ "ae—‘ Right hip forward

KAU/XF RENEC TCULE

Left hip backwardﬁ@ @ @é—- Right hip backward

fl/ LR BRABE MRS

left knee forward ﬁ@ @ @é—- Right knee forward

EEMT SREBL YHHEE

left knee backward——é@ (€0)) @&— Right knee backward

AW R 2 LGI‘»

Forward

Turn left / Kick left em—

Stop

® €——— Turnright/ Kick right

Backward

Unlock Code
Hold this button
down 5 seconds
until the red light
flashes once

Lock Code

Hold this button
down 5 seconds
until the red light
flashes twice




Operating the Biped with the remote control:

When you first turn the robot on the white LED should flash briefly. The robot will
not start for about 10 seconds to give you time to put it down. Ashort tune is then
played to let you know the robot is ready and the white LED will come on to show it
is in normal operation mode.

When the robot is standing still it will look for an object to track. When an object
comes within range the robot will start beeping and the white LED will flash. If an
object gets too close then the robot will automatically kick at it. Pressing left or
right while the robot is stopped will make the left or right foot kick even if there is
no objectinrange.

Pressing forward or backward will start the robot walking. You do not have to hold
the buttons down. Press left or right to make the robot turn. Press stop to make the
robot stop.

If the robot does not turn very well then it may need to have the servos calibrated
so that both feet are flat on the ground when the robot stands still. If the rubber
toes get dirty or the robot is not walking on a smooth flat surface then this can also
affect how it walks and turns.

Biped calibration:

When you first turn your robot on it's legs may not be straight. This is because the
servos need to be calibrated. When you press the green “calibration” button the
robot should stop moving, the white LED will turn off and the red LED should come
on to show the robotis in calibration mode.

You can now adjust the servos until the legs are straight. If you want the robot to
detect and kick the soccer ball then adjust the hip or knee servos so that the robot
is looking downward slightly.

The servos should be adjusted so that the robot's weight is spread evenly on both
feet otherwise it may turn to one side when walking forward and backwards.
Pressing the “factory defaults” button will reset the servo positions to the factory
settings.

Once you have the robots legs set correctly press the green calibration button
again. This will save your settings in the robots EEPROM, the red LED will turn off
and the robot will go back to it's normal operating mode.




Operating the Mini Hexapod by remote:

When you first turn the hexapod on the white LED should flash briefly. The
hexapod will not start for about 10 seconds to give you time to put it down. A short
tune is then played to let you know the robot is ready and the white LED will begin
to flash rapidly to show it is in autonomous mode.

When the robot is standing still it will look for an object to track. When an object
comes within range the robot will start beeping and approach the object. If an
object gets too close then the robot will back away from it. If you move your hand

slowly in front of the robot then it will follow your hand.

Pressing the green mode button will toggle the robot between autonomous and
manual mode. In manual mode the white LED stops flashing and the robot is
controlled with the arrow buttons on the remote.

If the robot does not walk properly then you may need to adjust the servo horns.
To check the position of the horns, put the robot in manual mode and press stop.
This will return the servos to their center positions. Looking at the robot from
underneath the legs should be in this position.

Try to have these
screwinaline
when the robot

isinthe stop

@ position.




USB drivers installation guide:

The USB interface uses the CP2102 USB to serial interface IC. Depending on your
operating system, you may need to install drivers for this interface to be recognized
and function correctly.

The drivers supplied on the CD were the latest at the time these instructions were
written.

For the latest drivers and installation instructions go to:
http://www.silabs.com/products/mcu/Pages/USBtoUARTBridgeVCPDrivers.aspx

These instructions apply to Windows XP machines and are intended as a guide
only.

EEE‘!EJEZI USB

Step 1: Run the installation file in the MiniBots USB drivers folder.

") USB drivers T=oks
;;‘ﬁ.

File Edit View Favorites Tools Help

@Back * \J ? /] Search || Folders oy ¥ x n

f i cp210x-3.1.0.tar.gz CP210x_VCP Wm2K exe
; !:1'3‘0}{98)( VCP_Driver.zip GZ File ‘ e, i e Lniichuge
2o KB 272 KB By (il Acre tware inc

Step 2: Follow the installation instructions. Click on the "accept agreement" button
to continue.

Silicon Laboratories CP210x VCP Drivers for Windows 2000 - InstallShiel... ﬁ Silicon Laboratories CP210x VCP Drivers for Windows 2000 - InstallShiel... ﬁ
License Agreement 5

Welcome to the InstallShield Wizard for Silicon Please read the following license agreement carefully.
Laboratories CP210x VCP Drivers for Windows
2000 v6.3a
The InstallShield Wizard will copy Silicon Laboratories i)
CP210x VCP Drivers for Windows 2000 vE.3a onto your END-USER LVH:ENSE AGREEMENT L
computer. To continue, click Next. IMPORTANT: READ CAREFULLY

BEFORE AGREEING TO TERMS

SILICON LABORATORIES INC., SILICON LABORATORIES INTERNATIONAL PTE.

LTD.. AND THEIR AFFILIATES (COLLECTIVELY, "SILICON LABS") HAVE

DEVELOPED CERTAIN MATERIALS (E.G., DEVELOPMENT TOOLS, EXAMPLE CODE.
EMBEDDABLE CODE, DLLs, SOFTWARE/COMPUTER PROGRAMS AND OTHER
THIRD PARTY PROPRIETARY MATERIAL) ("LICENSED MATERIALS") THAT YOU

MAY USE IN CONJUNCTION WITH SILICON LABS' MCU PRODUCTS. ANY USE OF
THE LICENSED MATERIALS IS SUBJECT TO THIS END-USER LICENSE I

AToEn

(5) | accept the terms of the license agreement

(1 do not accept the terms of the license agreement

Next > i&l Cancel | [ <Back | NT‘\\Q_J[ Cancel |




Step 3: Continue following instructions. You can change the installation folder if
you wish.
Silicon Laboratories CP210x VCP Drivers for Windows 2000 - mmusm (‘Sificon Uaboratories CP210x

Choose Destination Location

Ready to Install the Program

Select folder where setup will install files. The wizard is ready to begin installation.

Setup will install Silicon Laboratories CP210x VTP Drivers for Windows 2000 v6.3a in the Click Install to begin the installation.
following folder.
If you want to review or change any of your installation settings, click Back. Click Cancel to exsit

To install to this folder, click Next. To install to a different folder, click Browse and select the wizard.
anather folder.

Destination Folder

CASILabs\MCUACP21 0sWindows_2K

[ < Back ]l Nq:\? l[ Cancel ] [ < Back “ Installk_][ Cancel ]

Step 4: You have now copied the drivers on your hard drive. Begin driver
installation

SRS s e e
CP210x VCP Drivers for Windows 2000 - InstaliShield Wi... ‘A Silicon Laboratories cmoxvsstoumsmgeoﬂverlmnerﬁ
InstallShield Wizard Complete Scn Laoeates
Silicon Laboratories CP210x USB to UART Bridge
The InstallShield Wizard has successfully copied the Silicon % RN 5 :
Laboratories CP210x VCP Drivers for Windows 2000 v6.3a to Installation Location: Driver Version 6.3
your hard drive. The driver installer listed below shpu_ld be. { C:\Program Files\Siabs MCU\CP210x\ i

executed in order to install drivers or update an existing driver.

[#] Launch the CP210x VCP Driver Instaler. [ change Install Location... | [ nstal ,k [ conel |
b

Click Finish to complete the Silicon Laboratories CP210x VCP
Drivers for Windows 2000 v6.3a setup.

Step 5: Once the drivers are installed you must restart your computer.

B T T e e e o e Y
3

System Settings Change

-,;- i

€ Youmustrestart your computer befare the new settings will take effect,
e )

Do you want to restart your computer now?

. -




Step 6: Once your computer has restarted, plug the USB interface into the
computer.

| Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

5

Windows will search for cumrent and updated software by
looking on your computer, on the hardware installation CD, or on

W,

the Windows Update Web site (with your permission).

Can Windows connect to Windows Update to search for
software?

O Yes, this time only
() Yes, now and every time | connect a device

(® No, not this time [%

Click Next to continue.

[ Next > ] [ Cancel

Step 7: The wizard should be searching for a Silicon Labs CP210x USB to
UART Bridge.

4 Found New Hardware Wizard

ey
\ This wizard helps you install software for:

Silicon Labs CP210x USB to UART Bridge

‘) K your hardware came with an installation CD
- or floppy disk. insert it now.

What do you want the wizard to do?

(® Install the software automatically (Recommended)
(O Install from a list or specfic location (Advanced)

Click Next to continue.

< Back ]l Next > ll Cancel ]

R




Step 8: Once the installation is finished you can close the wizard.

A Found New Hardware Wizard

e Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

3 Silicon Labs CP210x USB to UART Bridge
|

Click Finish to close the wizard.

Step 9: When you run the Arduino IDE your USB interface should be recognized.

& MiniBiped | Arduino 0022
File Edit Sketch Tools Help
Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

; e Serial Monitor Ctrl+Shift+M
#include <EEPR
#include <S5erv| Bpard >
Serial Port » VCOM@Q

/ == SERVL

#define Lhippii Burn Bootloader P| - Left hiy
#define Rhippin 5 / digital pin 5 - Right hip Serv
#define Lkneepin 8 // digital pin 8 - Left knee 3ser

#define Rkneepin 7 / digital pin 7 Right knee




Programming Methods:

The processor board comes with the Arduino bootloader pre-loaded.

Using the USB-TTL serial interface and cable, the Arduino Environment is

the quickest and easiest way to program your robot. The Arduino Environment
can be downloaded from here:

http://arduino.cc/en/Main/Software

More experienced programmers may wish to program the robotin “C” using free
software such as WinAVR. Removing the eye exposes a standard ISP socket
allowing the Atmega8 to be programmed with commonly available programmers.
WinAVR can be downloaded from here:

http://winavr.sourceforge.net/

Additional sensors:

On the back of the robot are two spare sockets. Each socket has power plus one
10bit analog input and one digital I/O. These could be used to add IR sensors on
the feet.

Removing the IR compound eye gives you a seven pin female header with power,
one digital I/O pin and 4x 10bit analog inputs.

The analog inputs can be changed to digital I/O pins if required and all I/O pins
have internal pullup resistors that are software selectable.

Specifications:

Power: 4.8V -4x 1.2V NiMh AAA batteries (5.5V maximum).
Servo Torque: 1.2Kg/cm at4.8V.

Processor: ATmega8A (2.7V -5.5V)

Speed: 16MHz (4.5V-5.5V)

Main board: Arduino compatible (NG or older).

IR receiver: 38KHz

IR protocol: SIRC

USB interface: CP2102




Trouble Shooting:

The first thing you should check, regardless of what problem you have is the
batteries in the remote control and in the robot. Flat batteries in the robot is the
most common source of trouble.

You should be using good quality NiMh or NiCd rechargeable batteries for the
robot. These batteries provide a fairly stable voltage of 4.8V during operation
and can provide the higher currents necessary for proper operation when all
servos are working at once.

Standard alkaline batteries are better suited for the remote control which only
draws a very small amount of current.

Problems uploading the program: Go to the "Tools" menu of the Arduino IDE
and check that your USB serial interface has been selected. Atick will appear
next to it's com port number. Also check that the correct board has been
selected "Arduino NG or older w/ ATmega8"

Make sure that the robot is turned on before the upload begins. Do not press the
buttons on the TV remote until after the upload is complete as the IR receiver
will disrupt communications between your computer and the robot.

The robot does not walk properly: Check that your servos have been plugged
into the main board correctly. If a servo cable is plugged in the wrong way around
then the servo will not function. If a servo cable is plugged into the wrong location
then the robot will function but will not walk properly.

If the robot still does not walk well then the servos may need adjustment. Small
adjustments can be made with the software by changing the servo's center
position but large adjustments are best done by adjusting the position of the
servo horn on the servo.

To adjust the servo horn position, turn on the robot and put the robot in manual
mode. Press the stop button so the robot is standing still. Leave the power on so
the servos can maintain their position. Remove the screw holding the servo horn
in place and adjust the servo horn so that the legs are in the correct position.
Reinstall the screw holding the servo horn in place.

The robot does not follow my hand: Check that the robot is in autonomous
mode, the white LED should be on or flashing. Does the sound from the speaker
change pitch as you move your hand in front of the eye? Check that the eye is
plugged in correctly. The eye will not work in bright sunlight. The eye works best
indoors and at night.
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