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Intelligent Physical Systems

e Team compositions
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8.9% @ Monitor-Evaluator
=l @ |mplementer

N @ Resource Investigator

@ Team Worker

@ Completer/Finisher
@ Specialist




Intelligent Physical Systems

e Team compositions
e Biggest concerns
e Technical skill
e Electronics
e Algorithms
e Mechanics

e Presentation
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Intelligent Physical Systems

e Team compositions
e Biggest concerns

« Technical skill (electronics, algorithms, mechanics, presentation)

« Team
. Dead weight Imposter Syndrome Reality
e Not getting to do anything
What | know
e Scheduling/finding time
« Innovation/creativity What | think others know What | know

Disinterest / Laziness

What others know
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Blink | Arduino 1,612 - m| X

Intelligent Physical Systems

 Introduction Arduino Uno
 What under the hood?

« How do you program it?
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Intelligent Physical Systems

e Introduction
« Whatunder the hood?

« How do you program it?
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Intelligent Physical Systems

 Microcontroller
1 0
(ATmega328) Arduino Un —

 NoO operating system
e 32KB Flash

« 2KB SRAM

« 1KB EEPROM

e Butit can do real-time
control, sequential
processing, timers, and
Interrupts!

crystal

Power jack
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www.atmel.com/Images/Atmel-42735-8-bit-AVR-Microcontroller-
ATmega328 ATmega328-328P Datasheet.pdf

(Arduino Uno Microcontroller)

raw . atmelcom

ATmega3Z8/P 1782 C: s -~ Q-

B-bit AVR Microcontrollers
ATmegal2a/P

DATASHEET COMPLETE

Introduction

The Atmel® picoPower” ATmecalfAF s 3 low-power CMOS 3okt
microcontrodes tased on the AVRE enhanced RISC archileciure By
expcufing poweriul instructons in 8 single dock cyde. the ATmegal2aP
achieves Troughouts close 10 TRIPS per MHz This empowers system
desigrer 10 optimize the devos for power corsumEotion wersus processing
spesd.

Feature

Hgh Performance Low Powsr Ame®ayRE 591 Mcoconircler Family
Aduanced RISC Arcriecture
= 131 Powerful Instrachions
- Most Single Clock Cycle Execution
32 x 8 General Purpose Working Registers
- Fully Static Operaton
- Up o 20 MIPS Throughout at 200Hr
- On-chig 2-cycle Mulipiier
High Endurance Non-wolatie Memaory Segmenis
IMHytes of in-Sysem Sef-Programmatie Flass program
Memery
1By EEPROM
2 Byes Imemal SRAM
WiieiErase Cycles 10,000 Rash/100 000 EEPRONM
Dsta Retention: 20 years & 85°C00 years a1 25°CY'
COpsonal Beot Code Section with independent Lock Sits
in-Sysiem Programming by On-chip Boot Program
True Read-Whie-Wirte Dperator
- Programming Lock fior Sofware Secunty
Armef® OTouch® Library Support
- Capaciive Touch Bufions, Slicers and Wheels
- QTouch and OMatrie® Acgusiton
- Up o 2 sense channels

T L Sttt TTE .--'-.—


http://www.atmel.com/Images/Atmel-42735-8-bit-AVR-Microcontroller-ATmega328-328P_Datasheet.pdf

ATmega328
(Arduino Uno Microcontroller) =
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Arduino IDE

&3 arguno - Gemng Stane
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SIGN IN

Q @

SOFTWARE PRODUCTS LEARNING FORUM SUPPORT BLOG

ARDUINO BUY

Getting Started with Arduino and Genuino products

Instructions for our boards

The Ardumo Software (1DE) sliows you to wnte programs and upioad them to your
board: In the Arduino Software page you will find two options .
1L Ify a reliable Intermet conmection, you should use the ondne IDE (Arduino 'Web
Edvtor). It will allow you to save your sketches n the doud 2 them awvailable from )
any dewvice and backed up You will always have the most up-to-date version of the IDE -~
vithout the need to install updates or comemunity generated Sbrares - = 2
2 i you would rather work offne, you should use the latest version of the desktop |DE :

~ ~r i . A ' \Alal “HivAr o
Code online on the Arduino Web Editor |
To use the online IDE simply follow these mnstructions Remember that boards work -
1 he-box on the 'Web Edtor, no need to install anything

ct+all +ha r . P nC FTLCD Scree
Install the Arduino Desktop IDE
- _'l._

To get step-by-step instructions seledt one of the following link accordingly to your -

operating syster

Windows

Mac 05

K




AVR compiler
(avr-gcc)

USB-to-Serial

Arduino IDE

AVR
programmer

AVR linker
(avr-id)

Source code > Preprocessing

ATmega328

Arduino On-chip flash
memory (32KB)

bootloader
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Input/Output Ports

oo PORT S T

Output low
1 1 X Output high
1 X 1 Toggle output
0 1 X Input
0 0/1 X Tri-state

ECE3400 e —



Input/Output Ports

Max (unsigned) value |Max signed value

Boolean 8 bits / 1 byte

Char 8 bits / 1 byte 28 27
Int 16 bits / 2 bytes 216 215
Double 32 bits / 4 bytes 232 231
Float 32 bits / 4 bytes - 231

ECE3400




Alternatives
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Alternatives

Raspberry Pi's and other

mini computers

ECE3400



Add-Ons

FTDI CONVERTERS
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Commercial Vendors

e Components: Digikey, Allied, Mouser,
Newark, Circuit Specialists

* Robotics: Parallax, Lynxmotion, Tower
Hobbies, Hobbyking, Sparkfun, Polulu,
Jameco, Phidgets

B oo Hoboucs and bie. x [r =] 1
<« C & Secure | hitps //www.pololu.com v 0O .
* tpps A Outlook - kirstinkp Hiking Opskritter MP1 Comell [ Passkey [Y ece340d [Y Team Alpha Other bookmarks
o o u US toll free: 1-877-7-POLOLU ~ (702) 262-6648
Same-day shipping, worldwide
Robotics & Electronics Catalog Forum Blog Support Ordering Distributors About Contact
|. T Q New Products
FEETECH FT90R

Zumo

Digital Micro
Cantinuous
Rotation Servo

Pololu Universal
Aluminum
Mounting Hub
for Bmm Shaft,

Feedback

Comments ar questions?
[opens In new window)

Get a little pushy.

Services
A-Star m 3pi Maestro SMC Wheels Wixel

» Custom Laser Cutting M3 Holes (2-
= SMT Stencils Pack)
Tic T825 USB

Muiti-Interface
Stepper Motor
Controller

Tic T82S UsSB

Multi-Interface
y Stapper Motor

Products

New Products
Specials!

Robot Kits

[ .
[ [ ] » Balboa Robot and & Controller
° ) Accessories (Connectors
» Romi Chassis and Soldered)
Accessories wevw pololy com ww ponki oo
= Zumo Robots and
Accessaties Robot Kits Y campa: Motors and Gearboxes B compa Regulators and Power 8 compare
» 3ol Robot and Chogse from our selection of affordable Supplies
o Spaciun Bliecionics il kits with soidering or without i yaur ofect gets the voltage It
ring. We have various beginner-level erfect blend of torque and need th these voltage regulator boards
-« C | & Sparkfun Electranics |ne [US www sparkfun.com o 0 . kits as well as advanced walking speed for your project and wall-adapter power supplies
s, robotic arms, and our h gl’-
i Apps MY Outlook - kirstinhp Hiking Cipskrifter MPI Comell [ Passkey [ ece3400 [Y Team Alpha Other bookmarks @rmance wheeled and tracked robots.
Find a Re Need Help? - ' =
Sparkfun g 0 B sl Cancli] Coul _” & i el } — @ Mugess Pode
4 B LOG IN REGISTER
START SOMETHING SRR (UG ERNERRET .- e plucdgets com 0N
Dpshrifter WP Comell [3 Passkey [% ece3sin Team Alpha Other bookmarks
= PRODUCT MENU EDUCATION AMC  FoRUM  DATA

3D printers for students,
Playstation 4 VR rigs for adults!

SEE ALL AWARDS

New Products

SparkFun AVC 2017

PRIZES HAVE BEEN ANNOUNCED!

Prexducts for USB Sensing and Control Creato Account | Sign In

I CTTT] 3

SUPPORT

PHIDGETS OTHER

CATEGORIES

PRODUCTS FOUND
1f0 Boards
e Phidgets
sac S

Adaplers

Matos Controllers

Remate Contial

RFID




L

Class website: https://cei-lab.github.io/ece3400/
Piazza: https://piazza.com/cornell/fall2017/ece3400/home
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