Physical Computing

Designing Physical Interactions for a Digital World

DESN 265 Professor Danne Woo
Spring 20121 pcomp.dannewoo.com
Thursday 2PM — 5:30PM danne.woo@qc.cuny.edu

Online and QC Makerspace



Week 1-9

Week 1: What is Physical Computing?
Week 2: Introduction to Electronics
Week 3: Arduino, Hello World

Week 4: Analog Output

Week 5: Digital and Analog Review
Week 6: Enclosures

Week 7: Serial Communication, Processing and p5.js
Week 8: Soldiering Workshop
Week 9: Midterm Presentation
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AC/DC

DC (Direct Current): Flows in one direction.

AC (Alternating Current): Direction of current flow is reversed in a
regular repeating cycle

Yoltage

Time

DC Voltage AC Yoltage

Representation of Visual Difference between DC and AC voltages




Electrical Circuit

Made up by at least two elements: a
power source (i.e. battery or outlet) and
components that convert the electrical
energy to other forms of energy (i.e. light,
heat or kinetic) connected a highly
conductive material.



Electrical Circuit

7
e
.- 7 Lead "
A

CMA»J'!" <
w (e

Dot ?’




Short Circuit

Short circuit




Sensors

Components that convert other forms of
energy into electrical energy so we can
read the changes in those other forms.



Sensors

Momentary Switches (Buttons)

Toggle Switches

Potentiometers (Knobs) Light Sensor




Actuators

Components that convert electrical energy
Into other forms.



Actuators

Servo Motor DC Motor




Other Components

Capacitors Diodes

2 AXICOM
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H-Bridge Resistor




Other Components

5V Voltage Regulator Transistor Power Connectors



Polarity

Electric current can only run in one |
direction through the component.
« LEDs

* Diodes

» Some capacitors g
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T-13/4 (5mm) SUPER BRIGHT LED LAMPS

Datasheet Kingbright®| |  osmsmoros

L-53SR SUPER BRIGHT RED

Package Dimensions

I Feat
Max and min current/voltage Pedbures: s
. #BOTH DIFFUSED AND WATER CLEAR LENS ARE
Input and output connections AVAILABLE. A
sOUTSTANDING MATERIAL EFFICIENCY. 5 g 5
POlarity :E)Eélga;igg?ER/tjsv(\?i%RRENTCAPABILITY. ;_l_ —i §
f

Dimensions | |] .3
0 0.5(0.02) __|] g é
Description =

The Super Bright Green source color devices are made with

]

1 ANODE
Gallium Phosphide Green Light Emitting Diode. 2.54(0.1)

) ) . . 2 CATHODE
The Super Bright Red source color devices are made with Gallium

Aluminum Arsenide Red Light Emitting Diode.

#5.9(.232)

Notes:

1.Alldimensionsareinmillimeters(inches)

2. Toleranceis +0.25(0.01")unless otherwise noted

3. Leadspacingis measuredwherethe lead emerge package

Selection Guide 4. Specifications are subjectedto change withoutnotice
v (mcd) Viewing
Part No. Dice Lens Type @20 mA Angle
Min. Max. 20172
L-53SGC SUPER BRIGHT GREEN (GaP) WATER CLEAR 100 300
L-53SRC-A 300 400
L-53SRC-B 400 500
L-53SRC-C 500 1000 30°
L-53SRC-DU 1000 1300
L-53SRG-DY SUPER BRIGHT RED (GaAlAs) WATER CLEAR 1300 1600
L-53SRC-DW 1600 2000
L-53SRC-E 2000 3500
L-53SRC-F 3500 4500
L-53SGD SUPER BRIGHT GREEN (GaP) GREEN DIFFUSED 20 60
L-53SRD-B 90 110
L-53SRD-C 110 200
L-53SRD-D 200 300 60°
L-53SRD-E SUPER BRIGHT RED (GaAlAs) RED DIFFUSED 300 500
L-53SRD-F 500 700
L-53SRD-G 700 1000
L-53SRD-H 1000 1600

Note
1. 81/2 is the angle from optical centerline where the luminous intensity is 1/2 the optical centerline value

2-L53SR-1



Parallel vs Series

Circuit in Parallel Circuit in Series

00







Electricity 101

Voltage: Measure of the difference in electric potential energy
between two points in a circuit. (Volts)

Current: Measure of the magnitude of the flow of electrons. (Amps)

Resistance: Measure of a materials ability to oppose the flow of
electricity. (Ohms)



—
o
o
>
=
O
—
-
(&
9
LLl




Electricity 101

| Curxent (I)
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Electricity 101




Electricity 101

https://www.youtube.com/watch?v=sQ9G20L9ERo



Resistors

Signficant figures Multiply Tolerance Temp. Coeff. Fail Rate
(%) (ppmiK) (%)

X 1 250 (V)

x 10 1(F) 100 (S)

x 100 2 (G) 50 (R)

X

X

1K 15 (P)

10K 25 (Q)
x 100K 0.5 (D) 20 (2)
x 1M 0.25 (C) 10 (2)
x 10M 0.1 (B) 5 (M)
grey X 100M 0.05 (A)| 1(K)
white > x 1G
gold 3th digit x 0.1 5 ()
silver el x 0.01 10 (K)

none i 20 (M)

SN\ ] g

6 band 3.21kQ 1% 50ppm/K

orange
yellow
green

N H|lWN=O
LW N =IO

o))

N AlWIN=O

N o

fos)

(X}

521Q 1%

82k 5%

33092 20%

AL

B
gap between band 3 and 4
indicates reading direction




Resistors

« Resistor color code calculator % Danne

< C @ ©® www.resistorguide.com/resisto or-code-calculator/ % @ [ON - = % B DB o= :
Apps W Bookmarks [ Personal [=ITP [ Scripts [ Materials [ Design F5IDV [F5JCUNY [ESCRISPR [ COC [ Every Day Data » =] Other Bookmarks

part of a standard E-series value, this will be shown in brackets after the resistance value.

How to use the color code calculator Popular pages

« Select the amount of bands of the resistor on the top-left What is a resistor?

» Choose the colors of the bands by clicking on the corresponding box in the chart Resistor color code

. . : . Color code calculator
» The corresponding ohmic value and tolerance of the resistor is shown

Varistor
NTC thermistor

ZZOQ 15% [E24] Potentiometer

Bands: o [~
III \ If you are looking for an SMD resistor code calculator,
— | m—
III | please take a look at:
% - o Surface mount resistor codes
Tags

1stdigit  2nd digit multiply  tolerance codes, color, color code calculator, five band resistor

code, four band resistor code, ohm, resistance color
:E'I Biack | 0 0 | 1 | 1%E

code, resistor, resistor calculator, resistor code,
Beer QUL 1 1

resistor color, resistor color code, resistor color code
Rots [NRGAML 2] - ing, resi
calculator, resistor color coding, resistor colour code,

Our II“I] six band resistor code, standards
[+ | ¢ ]

http://www.resistorguide.com/resistor-color-code-calculator/



Digital Multimeter

DC Voltage
- Potential energy

between two points |
- Batteries 3

Resistance =
- Measured in Ohms
- Resistors :
- LEDs

AstroAl AM33D
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AC Voltage

Current
- Measured in Amps

Continuity
- Beeps when there
is a connection



Digital Multimeter
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Digital Multimeter — Continuity
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AstroAl AM33D
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Digital Multimeter — Continuity

AstroAl AM33D

Q) 20K 2000 200



Digital Multimeter — Voltage

AstroAl AM33D

20K 2000 200
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Digital Multimeter — Resistance

: Resistors
AstroAl AM33D

Variable Resistors

UNFUSED
MAX 10SEC FUSED
EACH 15 MIN  500mA MAX

10Amax VOmMAILr é\ CcCOoM/

CAT| 60

CATII3(
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Digital Multimeter — Current
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AstroAl AM33D
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Ohms Law

Voltage (V) = Current (/Amrs) x Resistance (7/©0hms/0)



Ohms Law

Voltage (V) = Current (/Amrs) x Resistance (7/©0hms/0)

-1

9v 11.5mA X 299

0.0115 amps

780 Ohms

0.0115

http://www.ohmslawcalculator.com/ohms-law-calculator
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Basic Circuit and Breadboard




Basic Circuit and Breadboard




Basic Circuit and Breadboard




Basic Circuit and Breadboard




Basic Circuit and Breadboard




Basic Circuit and Breadboard




Basic Circuit and Breadboard




Basic Circuit Series




Basic Circuit Parallel




Basic Circuit Switch




Basic Circuit Potentiometer

— ol 33333 W 32333 |0 - WA




lab-breadboard.fzz - Fritzing - [Breadboard View]

£ Welcome Breadboard W~ Schematic =<| PCB <> Code parts
Q, Core Parts

(ORE Basic

MINE (3%

n
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Routing completed

Add a note

(xy)=(3.689,0630in 190 % (= @

http://fritzing.org/



Simple Switches

Review what we covered in class and come up
with and build a simple yet creative concept
that uses a switch and an LED. Write a blog

post about this project.



Homework

1. Finish the in class assignment and post to blog.
2. Read Tom lIgoe’s, Physical Computing’s Greatest Hits (and misses), link

iS on our website.
3. Look around at all the sensors you interact with on a regular basis, pick
one and write a blog post on how you interact with it and how it effects

your daily life.



Physical Computing
Protessor Danne Woo
danne.woo@qc.cuny.edu
pcomp.dannewoo.com



