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AHLI MATERI 
 

Analisis Ahli Materi 

                         

 Kelayakan Isi Kebahasaan Penyajian Kegrafikan 
Validator 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Jumlah 

Ahli Materi 1 4 4 3 4 3 3 3 4 4 3 3 3 4 3 3 3 4 4 3 4 69 

Ahli Materi 2 4 4 3 3 3 3 3 3 4 4 3 3 4 3 3 4 4 4 3 4 69 

Total 54  Materi 1 28     27 Materi 1 
 

13  27 Materi 1 
 

13    30 Materi 1 
 

15   

Rerata 27  Materi 2 26     13,5 Materi 2 
 

14  13,5 Materi 2 
 

14    15 Materi 2 
 

15   

Harapan 64        32    32      32     

Persentase 84%        84%    84%      94%     

  

A. Kelayakan Isi     B. Kebahasaan   C. Penyajian    D. Kegrafikan  

Skor Maks Skor Min Mi Sdi     Skor Maks Skor Min Mi Sdi   Skor Maks Skor Min Mi Sdi    Skor Maks Skor Min Mi Sdi  

32 8 20 4     16 4 10 2   16 4 10 2    16 4 10 2  

                         

Interval Skor Kelayakan Isi Kategori    Interval Skor Kebahasaan Kategori  Interval Skor Penyajian Kategori  Interval Skor Kegrafikan Kategori 

26,00 < X ≤ 32 Sangat Layak    13 < X ≤ 16 Sangat Layak  13 < X ≤ 16 Sangat Layak  13 < X ≤ 16 Sangat Layak 

20 < X ≤ 26,00 Layak    10 < X ≤ 13 Layak  10 < X ≤ 13 Layak  10 < X ≤ 13 Layak 

14,00 < X ≤ 20 Kurang Layak    7 < X ≤ 10 Kurang Layak  7 < X ≤ 10 Kurang Layak  7 < X ≤ 10 Kurang Layak 

8 < X ≤ 14,00 Tidak Layak    4 < X ≤ 7 Tidak Layak  4 < X ≤ 7 Tidak Layak  4 < X ≤ 7 Tidak Layak 

 
F. Konversi Total     

No  
Nama Validator 

Aspek yang dinilai 
Total Kategori 

Skor Maks Skor Min Mi Sdi     Kelayakan Isi Kebahasaan Penyajian Kegrafikan 

80 20 50 10     1 Muh Izzuddin M, S.Pd.T, M.Cs 28 13 13 15 69 Sangat Layak 

        2 Mashduki Zakaria M.T 26 14 14 15 69 Sangat Layak 

Interval Skor Total Kategori    Rerata 27 13,5 13,5 15 69 Sangat Layak 

65 < X ≤ 80 Sangat Layak    Kategori Sangat Layak Sangat Layak Sangat Layak Sangat Layak  

50 < X ≤ 65 Layak    Persentase 84% 84% 84% 94% 

35 < X ≤ 50 Kurang Layak                    

20 < X ≤ 35 Tidak Layak                    
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AHLI MEDIA 
 

Analisis Ahli Media 

                          

Validator 
Kualitas Isi dan Tujuan Kualitas Pembelajaran Kualitas Teknis 

Jumlah 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

Ahli Media 1 3 3 3 3 3 3 4 4 3 3 3 3 3 3 3 3 4 3 3 3 3 66 

Ahli Media 2 3 3 3 3 4 3 4 4 3 4 3 3 4 3 3 4 4 3 3 3 4 71 

Total 37  Media 1 18   54 Media 1 26       46 Media 1 22        68,5 

Rerata 18,5  Media 2 19   27 Media 2 28       23 Media 2 24         

Harapan 48      64         56           

Presentase 77%      84%         82%           

 
A. Kualitas Isi dan Tujuan   B.Kualitas Pembelajaran    C. Kualitas Teknis  

Skor Maks Skor Min Mi Sdi  Skor Maks Skor Min Mi Sdi   Skor Maks Skor Min Mi Sdi  

24 6 15 3   32 8 20 4    28 7 17,5 3,5  

                  

Interval Skor Kualitas Isi dan Tujuan Kategori  Interval Skor Pembelajaran Kategori   Interval Skor Kualitas Teknis Kategori 

19,5 < X ≤ 24 Sangat Layak  26 < X ≤ 32 Sangat Layak   22,75 < X ≤ 28 Sangat Layak 

15 < X ≤ 19,5 Layak  20 < X ≤ 26 Layak   17,5 < X ≤ 22,75 Layak 

10,5 < X ≤ 15 Kurang Layak  14 < X ≤ 20 Kurang Layak   12,25 < X ≤ 17,5 Kurang Layak 

6 < X ≤ 10,5 Tidak Layak  8 < X ≤ 14 Tidak Layak   7 < X ≤ 12,25 Tidak Layak 

 
G. Konversi Total   

No Nama Validator 
Aspek yang dinilai 

Total Kategori 
Skor Maks Skor Min Mi Sdi   Kualitas Isi dan Tujuan Kualitas Pembelajaran Kualitas Teknis 

84 21 52,5 10,5   1 Mashoedah, S.Pd, M.T 18 26 22 66 Layak 

      2 Ponco Wali Pranoto M.Pd 19 28 24 71 angat Laya 

Interval Skor Kategori  Rerata 18,5 27 23 68,5 angat Laya 

68,25 < X ≤ 84 Sangat Layak  Kategori Layak Sangat Layak Sangat Layak    

52,5 < X ≤ 68,25 Layak  Persentase 77% 84% 82%    

36,75 < X ≤ 52,5 Kurang Layak                      

21 < X ≤ 36,75 Tidak Layak                      
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PENGGUNA /RESPONDEN/MAHASISWA 
 

Kualitas Isi dan Tujuan Kualitas Pembelajaran Kualitas Teknis 
Jumlah 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

4 4 4 3 4 4 4 4 4 4 3 4 3 3 3 3 58 

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 48 

4 4 4 4 4 4 3 3 4 4 4 4 2 3 3 4 58 

4 4 4 4 4 4 4 4 4 4 4 4 1 3 3 4 59 

4 3 4 4 3 4 4 3 3 3 4 3 1 3 4 4 54 

4 4 4 4 3 4 3 4 4 4 3 3 1 4 4 4 57 

4 4 4 3 3 4 4 4 4 3 4 3 1 4 4 3 56 

3 4 3 3 3 4 3 3 3 3 4 3 2 3 4 3 51 

3 3 3 3 3 3 3 3 3 3 3 3 2 3 3 3 47 

3 3 3 3 4 3 3 3 4 3 3 3 3 3 3 3 50 

4 4 4 3 3 4 4 3 3 4 4 4 2 3 4 4 57 

4 4 4 3 4 4 4 4 4 4 3 3 2 4 3 4 58 

172      254        227      54,41667 

3,58      3,53        3,15       

192      288        288       

90%      88%        79%       

 
A. Konversi Isi dan Tujuan   B. Konversi Pembelajaran   C. Konversi Teknis  

Skor Maksimal Skor Minimal Mi Sdi  Skor Maksim kor Minim Mi Sdi  Skor Maksim kor Minim Mi Sdi  

16 4 10 2   24 6 15 3   24 6 15 3  

                 

Interval Skor Kategori  Interval Skor Kategori  Interval Skor Kategori 

13 < X ≤ 16 Sangat Layak  19,5 < X ≤ 24 Sangat Layak  19,5 < X ≤ 24 Sangat Layak 

10 < X ≤ 13 Layak  15 < X ≤ 19,5 Layak  15 < X ≤ 19,5 Layak 

7 < X ≤ 10 Kurang Layak  10,5 < X ≤ 15 Kurang Layak  10,5 < X ≤ 15 Kurang Layak 

4 < X ≤ 7 Tidak Layak  6 < X ≤ 10,5 Tidak Layak  6 < X ≤ 10,5 Tidak Layak 

                 

Konversi Total              

Skor Maksimal Skor Minimal Mi Sdi              

64 16 40 8              

                 

Interval Skor Kategori             

52 < X ≤ 64 Sangat Layak             

40 < X ≤ 52 Layak             

28 < X ≤ 40 Kurang Layak             

16 < X ≤ 28 Tidak Layak             
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Lampiran 9. Part List Komponen Robot 
 

Part-part yang digunakan dalam Robot dengan perintah suara yaitu : 

1. Voice Recognition Module V3 

 

 

 

 

Gambar 1. Voice Recognition Module V3 
 

 

 

 

 

Gambar 2. Spesifikasi Voice Recognition Module V3 

 

2. Arduino UNO R3 

 Gambar 3. Arduino UNO R3 
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Gambar 4. Spesifikasi Arduino UNO R3 
 

3. Twin-motor Gearbox  

Gambar 5. Twin-Motor Gearbox 

Gambar 6. Spesifikasi Twin-Motor Gearbox 

 

4. Driver motor 

Gambar 7. Driver Motor 
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Gambar 8. Spesifikasi Driver Motor 

 

5. Set Track and Wheel 

Gambar 9. Set Track and Wheel 

Gambar 10. Spesifikasi Set Track and Wheel 
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 Lampiran 10. Datasheet  

1. Voice Recognition Module V3 

 

Voice Recognition Module V3 

Speak to Control (Arduino compatible) 

 

  Overview 

ELECHOUSE Voice Recognition Module is a compact and easy-control speaking 
recognition board. 

 

This product is a speaker-dependent voice recognition module. It supports up to 80 voice 

commands in all. Max 7 voice commands could work at the same time. Any sound could 

be trained as command. Users need to train the module first before let it recognizing 

any voice command. 
 

This board has 2 controlling ways: Serial Port (full function), General Input Pins (part of 

function). General Output Pins on the board could generate several kinds of waves 

while corresponding voice command was recognized. 
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What’s new? 

We already have Voice Recognition module V2. It supports 15 commands in all and only 5 commands at the 

same time. 
 

On V2, voice commands are separated into 3 groups while you training it. And only one group (5 

commands) could to be imported into Recognizer. It means only 5 voice commands are effective at the 

same time. 
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On V3, voice commands are stored in one large group like a library. Any 7 voice commands in the library 

could be imported into recognizer. It means 7 commands are effective at the same time. 
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Parameter 

● Voltage: 4.5-5.5V 

● Current: <40mA 

● Digital Interface: 5V TTL level for UART interface and GPIO 

● Analog Interface: 3.5mm mono-channel microphone connector + microphone pin 
interface 

● Size: 31mm x 50mm 

● Recognition accuracy: 99% (under ideal environment) 

Feature 

● Support maximum 80 voice commands, with each voice 1500ms (one or two words 
speaking) 

● Maximum 7 voice commands effective at same time 

● Arduino library is supplied 

● Easy Control: UART/GPIO 

● User-control General Pin Output 

 
Terminology 

● VR3 -- Voice Recognition Module V3 

● Recognizer -- a container where acting voice commands (max 7) were loaded. It is 

core part of voice recognition module. For example, it works like “playing balls”. You 

have 80 players in your team. But you could not let them all play on the court 

together. The rule only allows 7 players playing on the court. Here the Recognizer is 

the list which contains names of players working on the court. 

● Recognizer index -- max 7 voice commands could be supported in the recognizer. 

The recognizer has 7 regions for each voice command. One index corresponds to 

one region: 0~6 

● Train -- the process of recording your voice commands 
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● Load -- copy trained voice to recognizer 
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● Voice Command Record -- the trained voice command store in flash, number from 0 to 
79 

● Signature -- text comment for record 

● Group -- help to manage records, each group 7 records. System group and user 

group are supported. 

Instruction 

Here we will introduce the Arduino Library and VR3 Protocol 

 

For Arduino 

Prepare 

● Voice Recognition V3 module with microphone 

● Arduino board (UNO recommended) 

● Arduino Sensor Shield V07 (optional) 

● Arduino IDE 

● Voice Recognition V3 library (Download zip file) 
 
Hardware and Software Preparation 

1. Connect your Voice Recognition V3 Module with Arduino, By Default: 

2. Download VoiceRecognitionV3 library. (download zip file or 

use git  clone 

https://github.com/elechouse/VoiceRecognitionV3.git command) 

3. If using zip file, extract VoiceRecognitionV3.zip to Arduino  Sketch\libraries 

folder, or if you use git  clone command copy VoiceRecognitionV3 to Arduino  

Sketch\libraries . 
 

Train 

1. Open vr_sample_train (File -> Examples -> VoiceRecognitionV3 -> vr_sample_train) 

2. Choose right Arduino board(Tool -> Board, UNO recommended), Choose right serial 
port. 

3. Click Upload button, wait until Arduino is uploaded. 

4. Open Serial Monitor. Set baud rate 115200, set send with Newline or Both NL & CR. 

http://www.google.com/url?q=http%3A%2F%2Fwww.elechouse.com%2F&amp;sa=D&amp;sntz=1&amp;usg=AFQjCNFNEGM_JAai3tVd7NlB3xt_wj2xFQ
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2F&amp;sa=D&amp;sntz=1&amp;usg=AFQjCNFIXB3NoOQLiTiyZPeK7H1L-mTPRg
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FMain%2FarduinoBoardUno&amp;sa=D&amp;sntz=1&amp;usg=AFQjCNGhDwdomMeikpdS-saMyaCYNqXNHQ
http://www.google.com/url?q=http%3A%2F%2Fwww.elechouse.com%2Felechouse%2Findex.php%3Fmain_page%3Dproduct_info%26cPath%3D74%26products_id%3D2211&amp;sa=D&amp;sntz=1&amp;usg=AFQjCNErXf-x6YcgYjZT8HqLlfEtEqYCdQ
http://www.google.com/url?q=http%3A%2F%2Fwww.elechouse.com%2Felechouse%2Findex.php%3Fmain_page%3Dproduct_info%26cPath%3D74%26products_id%3D2211&amp;sa=D&amp;sntz=1&amp;usg=AFQjCNErXf-x6YcgYjZT8HqLlfEtEqYCdQ
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2Fmain%2Fsoftware&amp;sa=D&amp;sntz=1&amp;usg=AFQjCNFBtKbCh1drXkGZdXkm6yeY4zysxw
https://www.google.com/url?q=https%3A%2F%2Fgithub.com%2Felechouse%2FVoiceRecognitionV3%2Farchive%2Fmaster.zip&amp;sa=D&amp;sntz=1&amp;usg=AFQjCNE7a6-RkPLi9FMpjxIFqR-6OoMh5Q
https://www.google.com/url?q=https%3A%2F%2Fgithub.com%2Felechouse%2FVoiceRecognitionV3%2Farchive%2Fmaster.zip&amp;sa=D&amp;sntz=1&amp;usg=AFQjCNE7a6-RkPLi9FMpjxIFqR-6OoMh5Q
https://www.google.com/url?q=https%3A%2F%2Fgithub.com%2Felechouse%2FVoiceRecognitionV3.git&amp;sa=D&amp;sntz=1&amp;usg=AFQjCNFP74jRXDxPUQdLYk5athGxSIxZXw
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5. Send command settings(case insensitive) to check Voice Recognition 

Module settings. Input settings, and hit Enter to send. 
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6. Train Voice Recognition Module. Send sigtrain  0  On command to train 

record 0 with signature "On". When Serial Monitor prints "Speak now", you 

need speak your voice(can be any word, meaningful word recommended, 

may be 'On' here), and when Serial Monitor prints "Speak again", you need 

repeat your voice again. If these two voice are matched, Serial Monitor 

prints "Success", and "record 0" is trained, or if are not matched, repeat 

speaking until success. What is a signature? Signature is a piece of text 

description for the voice command. For example, if your 7 voice command 

are “1, 2, 3, 4, 5, 6, 7”, you could train in the following way: sigtrain  0  one 

sigtrain  1  two 
sigtrain  2  three 
sigtrain  3  four 
sigtrain  4  five 
sigtrain  5  six 
sigtrain  6  seven 

The signature could be displayed if its command was called. 

 
When training, the two led on the Voice Recognition Module can indicate your training 

process. After sending the training command, the SYS_LED (yellow) is blinking fast 

which remind you to get ready. Speak your voice command as soon as the 

STATUS_LED (red) light lights on. The recording process ends once when the 

STATUS_LED (red) lights off. Then the SYS_LED is blinking again, get ready for 

next recording process. When the training process ends successful, SYS_LED and 

STATUS_LED blink together. If the training fails, SYS_LED and STATUS_LED blink 

together, but quickly. 
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7. Train another record. Send sigtrain  1  Off command to train record 1 with signature 

"Off". Choose your favorite words to train (it can be any word, meaningful word 

recommended, may be 'Off' here). 
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8. Send load  0  1 command to load voice. And say your word to see if the Voice 

Recognition Module can recognize your words. 

 

 
If the voice is recognized, you can see. 
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9. Train finish. Train sample also support several other commands. 
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2. Arduino UNO R3 

 
 
 
 
 
 
 
 
 
 

Overview 
 
The Arduino Uno is a microcontroller board based on the ATmega328 (datasheet). It has 14 
digital input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz 
ceramic resonator, a USB connection, a power jack, an ICSP header, and a reset button. It 
contains everything needed to support the microcontroller; simply connect it to a computer with a 
USB cable or power it with a AC-to-DC adapter or battery to get started. 
The Uno differs from all preceding boards in that it does not use the FTDI USB-to-serial driver 
chip. Instead, it features the Atmega16U2 (Atmega8U2 up to version R2) programmed as a 
USB-to-serial converter. 
Revision 2 of the Uno board has a resistor pulling the 8U2 HWB line to ground, making it easier to 
put into DFU mode. 
Revision 3 of the board has the following new features: 
 pinout: added SDA and SCL pins that are near to the AREF pin and two other new pins placed near to 

the RESET pin, the IOREF that allow the shields to adapt to the voltage provided from the board. In 

future, shields will be compatible both with the board that use the AVR, which operate with 5V and with 

the Arduino Due that operate with 3.3V. The second one is a not connected pin, that is reserved for 

future purposes. 
 Stronger RESET circuit. 
 Atmega 16U2 replace the 8U2. 

 
"Uno" means one in Italian and is named to mark the upcoming release of Arduino 1.0. The Uno 
and version 1.0 will be the reference versions of Arduino, moving forward. The Uno is the latest 
in a series of USB Arduino boards, and the reference model for the Arduino platform; for a 
comparison with previous versions, see the index of Arduino boards. 

 

Summary 

 
Microcontroller ATmega328 

Operating Voltage 5V 

Input Voltage (recommended) 7-12V 

Input Voltage (limits) 6-20V 

Digital I/O Pins 14 (of which 6 provide PWM output) 

Analog Input Pins 6 

DC Current per I/O Pin 40 mA 

DC Current for 3.3V Pin 50 mA 

Flash Memory 32 KB (ATmega328) of which 0.5 KB used by bootloader 

SRAM 2 KB (ATmega328) 

EEPROM 1 KB (ATmega328) 

Clock Speed 16 MHz 
 

http://www.atmel.com/dyn/resources/prod_documents/doc8161.pdf
http://arduino.cc/en/Hacking/DFUProgramming8U2
http://arduino.cc/en/Main/Boards
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Schematic & Reference Design 
 

EAGLE files: arduino-uno-Rev3-reference-design.zip (NOTE: works with Eagle 6.0 and 
newer) Schematic: arduino-uno-Rev3-schematic.pdf 
Note: The Arduino reference design can use an Atmega8, 168, or 328, Current models use an 
ATmega328, but an Atmega8 is shown in the schematic for reference. The pin configuration is 
identical on all three processors. 

 

Power 
 

The Arduino Uno can be powered via the USB connection or with an external power supply. The 
power source is selected automatically. 
External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battery. The 
adapter can be connected by plugging a 2.1mm center-positive plug into the board's power jack. 
Leads from a battery can be inserted in the Gnd and Vin pin headers of the POWER connector. 
The board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V, 
however, the 5V pin may supply less than five volts and the board may be unstable. If using 
more than 12V, the voltage regulator may overheat and damage the board. The recommended 
range is 7 to 12 volts. 
The power pins are as follows: 

 
 VIN. The input voltage to the Arduino board when it's using an external power source 

(as opposed to 5 volts from the USB connection or other regulated power source). You 
can supply voltage through this pin, or, if supplying voltage via the power jack, access it 
through this pin. 

 5V.This pin outputs a regulated 5V from the regulator on the board. The board can be 
supplied with power either from the DC power jack (7 - 12V), the USB connector (5V), or 
the VIN pin of the board (7-12V). Supplying voltage via the 5V or 3.3V pins bypasses the 
regulator, and can damage your board. We don't advise it. 

 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 
mA. 

 GND. Ground pins. 

 

Memory 
 

The ATmega328 has 32 KB (with 0.5 KB used for the bootloader). It also has 2 KB of SRAM 
and 1 KB of EEPROM (which can be read and written with the EEPROM library). 

 

Input and Output 
 
Each of the 14 digital pins on the Uno can be used as an input or output, using pinMode(), 
digitalWrite(), and digitalRead() functions. They operate at 5 volts. Each pin can provide or 
receive a maximum of 40 mA and has an internal pull-up resistor (disconnected by default) of 
20-50 kOhms. In addition, some pins have specialized functions: 

 
 Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data. These pins are 

connected to the corresponding pins of the ATmega8U2 USB-to-TTL Serial chip. 

 External Interrupts: 2 and 3. These pins can be configured to trigger an interrupt on a low 
value, a rising or falling edge, or a change in value. See the attachInterrupt() function for details. 

 PWM: 3, 5, 6, 9, 10, and 11. Provide 8-bit PWM output with the analogWrite() function. 

http://arduino.cc/en/uploads/Main/arduino_Uno_Rev3-02-TH.zip
http://arduino.cc/en/uploads/Main/Arduino_Uno_Rev3-schematic.pdf
http://www.arduino.cc/en/Reference/EEPROM
http://arduino.cc/en/Reference/PinMode
http://arduino.cc/en/Reference/DigitalWrite
http://arduino.cc/en/Reference/DigitalRead
http://arduino.cc/en/Reference/AttachInterrupt
http://arduino.cc/en/Reference/AnalogWrite
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 SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI communication 
using the SPI library. 

 LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH value, 
the LED is on, when the pin is LOW, it's off. 

 
The Uno has 6 analog inputs, labeled A0 through A5, each of which provide 10 bits of 
resolution (i.e. 1024 different values). By default they measure from ground to 5 volts, 
though is it possible to change the upper end of their range using the AREF pin and 
the analogReference() function. Additionally, some pins have specialized 
functionality: 
 TWI: A4 or SDA pin and A5 or SCL pin. Support TWI communication using the Wire library. 

 
There are a couple of other pins on the board: 

 AREF. Reference voltage for the analog inputs. Used with analogReference(). 

 Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset button 
to shields which block the one on the board. 

See also the mapping between Arduino pins and ATmega328 ports. The mapping for 
the Atmega8, 168, and 328 is identical. 

 

Communication 
 

The Arduino Uno has a number of facilities for communicating with a computer, another 
Arduino, or other microcontrollers. The ATmega328 provides UART TTL (5V) serial 
communication, which is available on digital pins 0 (RX) and 1 (TX). An ATmega16U2 on 
the board channels this serial communication over USB and appears as a virtual com port 
to software on the computer. The '16U2 firmware uses the standard USB COM drivers, 
and no external driver is needed. However, on Windows, a .inf file is required. The 
Arduino software includes a serial monitor which allows simple textual data to be sent to 
and from the Arduino board. The RX and TX LEDs on the board will flash when data is 
being transmitted via the USB-to-serial chip and USB connection to the computer (but not 
for serial communication on pins 0 and 1). 
A SoftwareSerial library allows for serial communication on any of the Uno's digital pins. 
The ATmega328 also supports I2C (TWI) and SPI communication. The Arduino software 
includes a Wire library to simplify use of the I2C bus; see the documentation for details. 
For SPI communication, use the SPI library. 

 

Programming 
 

The Arduino Uno can be programmed with the Arduino software (download). Select 
"Arduino Uno from the Tools > Board menu (according to the microcontroller on your 
board). For details, see the reference and tutorials. 
The ATmega328 on the Arduino Uno comes preburned with a bootloader that allows you 
to upload new code to it without the use of an external hardware programmer. It 
communicates using the original STK500 protocol (reference, C header files). 
You can also bypass the bootloader and program the microcontroller through the 
ICSP (In-Circuit Serial Programming) header; see these instructions for details. 
The ATmega16U2 (or 8U2 in the rev1 and rev2 boards) firmware source code is 
available . The ATmega16U2/8U2 is loaded with a DFU bootloader, which can be 
activated by: 
 
 

http://arduino.cc/en/Reference/SPI
http://arduino.cc/en/Reference/AnalogReference
http://arduino.cc/en/Reference/Wire
http://arduino.cc/en/Reference/AnalogReference
http://arduino.cc/en/Hacking/PinMapping168
http://arduino.cc/en/Guide/Windows#toc4
http://arduino.cc/en/Guide/Windows#toc4
http://www.arduino.cc/en/Reference/SoftwareSerial
http://arduino.cc/en/Reference/Wire
http://arduino.cc/en/Reference/SPI
http://arduino.cc/en/Main/Software
http://arduino.cc/en/Reference/HomePage
http://arduino.cc/en/Tutorial/HomePage
http://arduino.cc/en/Tutorial/Bootloader
http://www.atmel.com/dyn/resources/prod_documents/doc2525.pdf
http://www.atmel.com/dyn/resources/prod_documents/avr061.zip
http://arduino.cc/en/Hacking/Programmer
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 On Rev1 boards: connecting the solder jumper on the back of the board (near the map of 

Italy) and then resetting the 8U2. 

 On Rev2 or later boards: there is a resistor that pulling the 8U2/16U2 HWB line to 
ground, making it easier to put into DFU mode. 

 
You can then use Atmel's FLIP software (Windows) or the DFU programmer (Mac 
OS X and Linux) to load a new firmware. Or you can use the ISP header with an 
external programmer (overwriting the DFU bootloader). See this user-contributed 
tutorial for more information. 

 

Automatic (Software) Reset 
 

Rather than requiring a physical press of the reset button before an upload, the Arduino 
Uno is designed in a way that allows it to be reset by software running on a connected 
computer. One of the hardware flow control lines (DTR) of the ATmega8U2/16U2 is 
connected to the reset line of the ATmega328 via a 100 nanofarad capacitor. When this 
line is asserted (taken low), the reset line drops long enough to reset the chip. The 
Arduino software uses this capability to allow you to upload code by simply pressing the 
upload button in the Arduino environment. This means that the bootloader can have a 
shorter timeout, as the lowering of DTR can be well-coordinated with the start of the 
upload. 
This setup has other implications. When the Uno is connected to either a computer 
running Mac OS X or Linux, it resets each time a connection is made to it from software 
(via USB). For the following half- second or so, the bootloader is running on the Uno. 
While it is programmed to ignore malformed data (i.e. anything besides an upload of new 
code), it will intercept the first few bytes of data sent to the board after a connection is 
opened. If a sketch running on the board receives one-time configuration or other data 
when it first starts, make sure that the software with which it communicates waits a 
second after opening the connection and before sending this data. 
The Uno contains a trace that can be cut to disable the auto-reset. The pads on either 
side of the trace can be soldered together to re-enable it. It's labeled "RESET-EN". You 
may also be able to disable the auto-reset by connecting a 110 ohm resistor from 5V to 
the reset line; see this forum thread for details. 

 

USB Overcurrent Protection 
 

The Arduino Uno has a resettable polyfuse that protects your computer's USB ports from 
shorts and overcurrent. Although most computers provide their own internal protection, 
the fuse provides an extra layer of protection. If more than 500 mA is applied to the USB 
port, the fuse will automatically break the connection until the short or overload is 
removed. 

 

Physical Characteristics 
 

The maximum length and width of the Uno PCB are 2.7 and 2.1 inches respectively, with 
the USB connector and power jack extending beyond the former dimension. Four screw 
holes allow the board to be attached to a surface or case. Note that the distance between 
digital pins 7 and 8 is 160 mil (0.16"), not an even multiple of the 100 mil spacing of the 
other pins. 

 

http://www.atmel.com/dyn/products/tools_card.asp?tool_id=3886
http://dfu-programmer.sourceforge.net/
http://www.arduino.cc/cgi-bin/yabb2/YaBB.pl?num=1285962838
http://www.arduino.cc/cgi-bin/yabb2/YaBB.pl?num=1285962838
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3. Twin-motor Gearbox  

 
 

Dual gearbox from Tamiya. This is an excellent way to get started quickly with robotics! 
You may have read many websites about servos, gear head motors, DC motors, stepper 
motors, and the pit-falls associated with each. We swear by these gearboxes because of their 
price, their ease in assembly, and the ability to be controlled by low-cost motor driver ICs. 
This gear box can drive two wheels independently in either forward or reverse. The twin-motor 
gearbox can also be configured for two different gear ratios (fast and faster). Gearbox comes 
unassembled as shown. 

 Includes gears, housing, motors, lube, and allen wrench 
 58:1 and 203:1 gear ratios possible 
 Motors operate from 1.5-3V 
 Can be controlled by L293DNE, SN754410, and other low-cost motor drivers 
 Mounting holes and hardware included 

 
4. Tamiya Track and Wheel Set 

 
 

The Tamiya 70100 Track and Wheel Set is designed to be used in conjunction with 
multiple Tamiya products. You can use a Tamiya Universal Plate Set for mounting the wheel 
and sprocket shafts and a Tamiya gearbox to drive the sprockets. The varying track length, 
sprocket, and wheel sizes allow for flexibility when designing your own robot 
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Included Parts 
 Two 30-link tracks 
 Four ten-link tracks 
 Four eight-link tracks 
 Two large drive sprockets 
 Two small drive sprockets 
 Two idler wheels 
 Six large road wheels 
 Ten small road wheels 
 Twelve wheel caps 
 Five 3 x 100 mm round shafts 
 One 3 x 100 mm hexagonal shaft 
 Ten 3 x 21 mm tapping screws 

 
Example Set Up Use the Track and Wheel Set in combination with the Tamiya Universal 
Plate Set and the TwinMotor Gearbox Kit to make a tank-style robot chassis. 
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5. Driver motor  
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