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Physical Computing

is class different than other

1s building interactive physical systems by
e of software and hardware that can
and respond to the analog world.

Wikipedia



tions for design

yu want to interface with?
vant to control?
face do you need?



0 - what is it?
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dware, like LED’s, switches, or even
municating over the internet.



uino: Why use it?
- the software is free, along with

language to learn
cost is low "

e are LOTS of online resources
e are lots of versions for adding more

lexity

@ Let’s take a look at some of the hardware...



It all starts with a
microcontroller

ga 328
28 Pin Microcontroller




What makes it different than a
microprocessor?

complete “System on a chip”



What is in the ‘3287

Block Diagram - ATmega32(AVR) - 8-bit Microcontroller
PCo-PC7

PORTA DRIVERS / BUFFERS PORTC DRIVERS / BUFFERS

PORTA DIGITAL INTERFACE PORTC DIGITAL INTERFACE

PBO-PB7 ot
www.CircuitsToday.com
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ALTAIR 8080 CPU Board




Ino - a development board

ATMega 16U2

Programmable
USB to UART
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©rms associated with Arduino /
Viicrocontrollers

Hardware: Physical
on the Arduino boarc

Firmware:



1E1J1S dSSOCI: ted with Arduino /
Microcontrollers

I/O (Inputs & outy

Digital (discre
volts)

Analog ﬁcontmu
and 5 volts



Arduino Hardware

Microcontroller - Atm
similar to a micropre
“peripherals,” memory
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to the Arduino




Voltage Regulator

1n

Reduces 9-12 Volts
(adapter) to 5V
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USB Interface

User interface to progra
terminal to send / recei




yansmit / Receive LED’s

Used to indicate commu
Uploading or sending d




“rogramming header

ICSP Header - “In-Circu
for hardware programr
dedicated programmers




Headers - digital

Headers - sockets used to c:
other hardware for digital
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“owWer Inputs / Reset
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Jhe STEMtera boar

Arduino compatible inside

= http://learn.stemtera.com/en/begin/



HOW IS It programmed?

ompilers convert a high level language (i.e.
“C") to the machine code that the
microcontroller understands:

C language Assembly Language Machine Code

delay(1000); MAIN_LOOP: LDA 10 0000: F7 00 10

FST_LOOP:  LDB 1000 0003: F6 10 00

IN_LOOP: DBNZ 0007: D4 00 03

DBNZ 000A: D3 00 02
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ntel SDK 8085 Development

MCS -85 SYSTEM DESIGN KIT
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