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[Lab #1

& Labs are online:

e Professor LLin’s website:

http:// www.me.berkeley.edu/~lwlin/mel102B/201
6fall.html

* ME102 course website:

http://courses.me.berkeley.edu/ME102B/labs.htm
]
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ME102 Lab 1: Getting Started

[
1 ° This lab will teach you how to setup the IDE (Integrated Development Environment) for the Arduino. These instruction have Lab 3
° been tested for the computers available in lab. However, it is just as easy to setup the IDE on your own laptop. You may

wish to do this for future lab assignments. Lab 4

1. Introduction to the Arduino
o Kit contents check
o Arduino IDE and some terminclogy
o Hello Worlds
o Anatomy of a sketch
2. Setting up your hardware buffers
o Digital input buffering with the 74LS14
o Digital output buffering with the 7417

o ADC setup with the 4342
alaSNccils Nere .y
° o Blinking LED with the buffered setup

4. References

1| Introduction to the Arduino
Kit contents check

Before we continue any further, please make sure that you have at least the following in your lab kit.

« 1 Arduino Duemilanove/Arduino Uno
« 1 USB A-B cord

« 1 breadboard

= 1 pair of wire cutters

The rest of what you will need for labs, are available in the 2170 Laboratory. Placed in boxes.
If you are missing any parts, please find Tom Clark

The Arduino and some terminology

Your Arduino board will look something like this
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Lab #1
ME102 Lab 1: Getting Started

This lab will teach you how to setup the IDE (Integrated Development _f_;qﬂmnmentj for the Arduino. These instruction have
been tested for the computers available in lab, However, it is just as easy to setup the IDE on your own faptop. You may

wish to do this for future lab assignments.

L. Introduction to the Arduino Learn the Arduino interface
» Kit contents check

» Arduino IDE and some terminology
» Hello Worlds

» Anatomy of a sketch
2. Setting up vour hardware buffers
» Digital input buffering with the 741514
» Digital output buffening with the 7417
» ADC setup with the 4342
3. Clean up and check off
» Blinking LED with the buffered setup
4. References
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ME102 Lab 1: Getting Started

This lab will teach you how to setup the IDE (Integrated Development Environment) for the Arduino. These instruction have

—f_
been tested for the computers available in lab, However, it is just as easy to setup the IDE on your own faptop. You may

wish to do this for future lab assignments.

1. Introduction to the Arduino
» Kit contents check
» Arduino IDE and some terminology
» Hello Worlds
» Anatomy of a sketch
. Setting up vour hardware buffers
» Digital input buffering with the 741514

» Digital output buffening with the 7417
» ADC setup with the 4342

3. Clean up and check off
» Blinking LED with the buffered setup

4, References

Set up input and output buffers
Set up ADC voltage follower
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Lab #1
ME102 Lab 1: Getting Started

This lab will teach you how to setup the IDE (Integrated Development _L;Qlfimnmentj for the Arduino. These instruction have
been tested for the computers available in lab, However, it is just as easy to setup the IDE on your own faptop. You may

wish to do this for future lab assignments.

1. Introduction to the Arduino
» Kit contents check
» Arduino IDE and some terminology
» Hello Worlds
» Anatomy of a sketch
2. Setting up vour hardware buffers
» Digital input buffering with the 741514
» Digital output buffening with the 7417
» ADC setup with the 4342

3. Clean up and check off
» Blinking LED with the buffered setup

Test with blinking LED
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LLab Kit

Kit contents check

Before we continue any further, please make sure that you have at least the following in your lab kit.

1 Arduino Duemilanowve

1 USB A-B cord

1 breadboard

5 LED's of assorted colors

2 tactile switches

1 DC motor

1 tiny RC servo

1 potentiometer

1 optical encoder (datashest)

1 pair of wire cutters

1 74L514 (datasheet) Input buffer

1 DM7417 (datasheet) Output buffer
1 OPA4342(datasheet) or TLV2374I (datasheet) ADC Voltage follower

If you have any problems identifying your parts, please nobfy a GSI
If you are missing any parts, please find Tom Clark
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Arduino

58| s¢s% § 2 1332 i3y 38ds
§§ %%‘.—.‘.§ 33 885 8883 ggzg
GND Vin (3.6 to 6.0 volts)
RX1 0 AGND
™1 B 3.3V (250 mA max)
2 23 A9 Touch PWM
TX 3 22 A8 Touch PWM
RX 4 21 A7 RX1 CS PWM
X1 5 20 A6 S PWM
6 ={ ] 19 A5 SCLO Touch
DOUT RX3 7 ={ 118 A4 SDAD Touch
DN TX3 8 (Y17 A3 SDAO Touch
€S RX2 9 [T e ] 16 A2 SCLO Touch
€S X2 10 [Jcolmiiesadll' ] 15 Al €S  Touch
DOUT e WE™ 14 a0 SCK
DIN 12 13 (o) SCK

All digital pins have
Interrupt capability
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& Labs are online:
« Teensy Arduino website:

https://www.pjrc.com/teensy/teensy3 1 .html#specs

* Code libraries

https://www.pjrc.com/teensy/usb_debug only.html

* Professor Lin’s website:
http://www.me.berkeley.edu/~Iwlin/me102B/2016f.html
ME102 course website:
http://courses.me.berkeley.edu/ME102B/labs.html
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Arduino IDE

The largest benefit of the Arduino is the fact that you are not limited to programming in the lab. Instructions on how to
install a copy of the Arduino IDE on your own machine can be found here (Mac, Windows and Linux).

Start the Arduino IDE by clicking the Arduino icon on the desktop.

For those of you who are familiar with microprocessor programming, the first thing you will notice is the Arduino's
minimalist approach.

Serial Monitor

U P load There are 7 shortcut commands that you can use with the Arduino IDE:

+ Serial Monitor opens the only debugging tool you have with the Arduine. The Serial Monitor displays information

- Save passed from the Duemilanove to the computer,
+ Upload compiles your proaram (“sketch” in the parlance of the creators of the Arduino, and sends it to the board if
Open there are no compile-time erors,
* Save your sketch
New * (Open an existing sketch
+ New oreates a new sketch
St.jp- + Stop intermupts compilation of your code,
+ Compile your sketch in order to check for compile-time errors. As your sketch grows in size, it'l save time to venfy
Com p ile that your code compiles before trying to upload it.
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1. Tools > Board (select the
right Arduino version)
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2. Computer = Device Manager
—>Ports > USB Serial (COM3)

o Compuler Managemen!
S Fis  Action View ‘Window Help
= -+ MOE & *E N

ﬂ, Comgeder Maragemsnt {Local)
- E Systemn Tools
# (] Event Viever
Shared Foddess
Local Users and Groups
Pesformance Logs and Alert:

e Dt le, e prmeir
% Ousplay adapters
b DVDJCD-ROM drives
=y Ploppy disk controliers
il Human Interface Deviced
-.E.. ICE ATASATAPT controllers
o Keybosards
Mice and other pointing devices
Maradbors
BE Netweork adapters
] B Eroadoom Nelidreme Gigabst Ethermet
# [ Servces and Applications WP Cisco AnyConnect VPN Vietuasl Miniport Adapter For Windows
~F Ports (COM & LPT)
Y Communications Port (CCOM1)
¥ ECP Prinker Port (LPT1)
3 USE Serial Port (COMI)
& Processors
@ Scund, vadeo and game controllars
e Shorage wolmes
System devices
Universal Saral Bus controllers

4+ i i e il +
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B sketch_sep07a | Arduino 0017
File Edit Sketch REESE Help

&)@ [B][2

Auito Format ctr+T
Archive Sketch
Fix Encoding & Reload

Board
Serial Port

v COMS

Burn Bootloader
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Edik Sketchh Tools Healp
News Chrl+M
open. .. L T B
Sketchbaook

Examples arvalog [ ]

Close Ll T BT Commrmunication k
Sawve Chr |5 Comkbrol »
Save As... Chrl+Shift4+5 Digital >
Upload to IfO Board Ctrl+U Display e
Sensors »
Page Setup CErl+Shift+P =
Primt CEr |-+
EEFPR.CiM [ 3
Preferences Chrl+Comma et =
ik Chor |43 Firmmaka »
LicpuidhiCr iy stal [
Makrix »
Servo »
Skepper »
Wi e »

5. Files = Examples = Stubs =2
HelloWorld (load the program)

S=1c3

.ﬁ.n-a-lngﬁeaclﬁer’ial
AralogResdWribe
Eareirwarnwnn
DigitalReadSerial
DigitalReadWrite

Hellohw orld
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6. Verity the Screen (successtul

Woxr 14l
WWoxrld!
WMoxrldl
Moxrldl
Morldl
Morld!
WMorldl
WMoxrldl
WMoxrld!l
WMoxrldl
WMorldl
WMorldl
WMorldl
WMorldl
Wor ldl

communication)
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6. File 2 Examples = Digital
—> Blink (load a new program)

HelloWorld | Arduino 0017 Mli=13

W Edit Sketch Tools Help

Mew

Qpen...
Sketchbook
Examples

Close

Save

Save As,,,

Upload to IfO Board

Page Setup
Prink

Preferences

Quik

4+
Chrl+O

Analog b

Chrl-+y Communication » -
Ckrl+S Control 3
corsree+s D
Chr|+U Display p BlinkWithoutDelay
Sensors b Butbon
Ctrl-+Shift+pP Stukis . Biékoeitic
Ctrl+P Melody
Ctrl+Comma i 4 StateChangeDetection
Ethernet b
Chrl+C) Firmata b
LiguidCrystal — »
Pl i b
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Software Introduction —
“HelloWorld”

- wheng <o wse <he boavd
voud setupl ) \
Senal.beqin(9600); — plesae Fd ook thes g

_ (
void loop(){ _— raan—enbing WP

Senal.pnn "Hello World!™):
H Sonionl prt o Scveer
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\.«/ Software Introduction — “Blink”

- /(‘\f\w - - - -
int led®in = 13; /f LED connected to digital pin 13

LommeRS

void setup() {

pinMode{ledPin, OUTPUT);
YN Pin 13 T owhpul

13

void loopl( )

{ 43
digitalWiite(ledPin, HIGH);
delay(1000); — ww& 1070mS

digitalWwirite(ledPin, LOW);
delay({1000);
+

Liwei Lin, University of California at Berkeley
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Hardware - Setup

& Set 5Volt on one rail of the breadboard

¢ (the breadboard can also be powered by the
Arduino board but the current 1s limited to
50mA by the Arduino)

¢ Connect the common ground (OVolt) to one
rail of the breadboard o —

Ground
+ 5V

Liwei Lin, University of California at Berkeley 21
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Digital cutput buffering with the DM7417 (datasheet) protects

the Arduino. The DM7414 15 a hex buffer with open collector high
voltage output. An open-collector only guarantees that a LOW

input results in a LOW output. There are no guarantees for a Hrg{ Taprt

_, SV

Vee (h
»
Pin1

Indicator
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