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Hardware Hacking?

Re-using and/or mis-use electronic apparatus
beyond their initial intention in a creative way

Low-tech answers to a increasing high tech society,
where we loose control over products we own.

Taking matters back in you own hands to have
access to learn about electronics and sound/video.

Making Music
Accessible/ find the
electronic oysters

Nicolas Collins

Hardware Hacking Workshops o
"How to ‘Tickle’ Electronics”

g Casette Tape sound installation Familiar everyday electronics + having fun +
totally taking them out of their contexts

Art, music, interaction, performance and crossovers in-between



The Coconut Concept by Reed Ghazala

Anyone can step up to an open circuit and create,
without needing to know electronic theory or daunting equations.

http://www.anti-theory.com/bio/
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So...How to crack that coconut?

Opening the machines

« How to open machines? What to look out for?

* Devices can NEVER be connected to the mains power both DC or AC while
open!

 Dangerous components,

» | eaking coconuts (battery’s)

* Sharp parts and pcb points =

* Potentially firing machines (springs, old plastic)




What is all these things™?!

Components and their functions

PCB: Printed Circuit Board
Often green boards where
components sit on.

Point-to-Point: no PCB used
at all, connections from one to
the other

THT: Through-Hole-Technology
Mounting, components go
through the board and soldered
on the other side.

SMD: Surface Mount Device
Very tiny electronic

components placed on top of
the PCB
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Components

Following the Flow of Electricity

 Where does power come into the device?

e Conversion from Mains (220V) to Circuit happy volts (3V -5V - 12V etc.) PCB
components are mostly low voltage components.

« WHY?

« Home Devices operate on 220V. Most motor driven household appliances, blender,
mixer, coffee machine, toasty machine w/heating element.

* Jransporting low power volts of longer distances is more difficult.

* Analog and Digital circuits operate on low voltages. Unless we talk about tube
amplifiers and specific cases = outside scope of this workshop.



Side Quest: ANALOG and DIGITAL

DIFFERENCE BETWEEN ANALOG AND DIGITAL SIGNAL
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Electronic Components \
Switches (E N) - Knoppen (N L) S S5 S ERS

We will look at the components most useful for
Hardware Hacking and Circuit Bending! _C>\07

Switches turn stuff on/off

Electronic Symbol

Switches can make or break a connection.

Switches allow electricity to flow or be blocked
on its way to a destination.
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' Power comes into circuit



A.C Power

Electronic Components
Transformer (EN)- Transformator (NL)

Convert big power to little power by use of ‘;‘.
copper wire wrappings generating "
electromagnetic fields.

The both sides of a transformer are not connected

together electronically, but via magnetic fields. Electronic Symbol 12V lamp

220V -> 1o -> 12V

Transformers are filled with a
lot of copper inside with many windings

Input 230V Input 230V Input 230V

Output 1x12V Output 2x12V Output 2x6V

Uitgangsstro 500 mA Uitgangsstro 300 mA Uitgangsstro 250 mA

om om om

Leverbaar: 2 Leverbaar: 129 Leverbaar: 76

¥ Voor 22u besteld, morgen in ¥ Voor 22u besteld, morgen in ¥ Voor 22u besteld, morgen in
huis huis huis
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Electronic Components
Diodes (EN) - Diodes (NL)

The “you shall not pass!” component!

-

Only passes electricity through in one direction Zener Diode

Recognisable old ones with glass outsides.

Light Emitting Diode

Other indicator = STRIPE!
Direction of signal flow the
Diode will allow to flow In.

Most common diode
Higher Voltages

Most common diode
For lower signal voltages

§BYJUs

Anode Cathode
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Capacitor Types

Electronic Components = 20 &

Ca paCito rs (E N) - Condensato rs (N L) Electrolytic Polycarbonate Polyester Mylar Silver Mica
Capacitors stores voltage and when full, release

| ]
it. When the capacitor reaches it maximum charge  + | J_.p Fl H | l
-> It will discharge -> before recharging again.
‘ Ceramic  Tantalum Electrolyte = Feed Through Trimmer Variable
Input capacitors aka the BIG ONES can KILL!  [3PYS It iIeR IV 111 oe) g P A - i
‘\ o |

They can store voltage for a long time, even after 'i
the power is turned off!

Capacitors are used often n
oscillator circuits, filter circuits,
noise spike reduction, but also to
smooth out signals

Value measured in Farad. positive side

Microfarad> Nanofarad-> Picofarad | ,
1 uF -> 1000 nF -> 1,000,000 pF -

~

) . negative side
Unpolarized e

Anode
foil (+)
Cathode

R g foil (-)

I
|
Polarised + and -



Electronic Components
Resistors (EN) - Weerstanden (NL)

Resisting the flow of electricity.

Electronic Symbol

Used for lowering the flow of electricity in audio
circuits to “cool down” audio outputs.

Prevent LED’s from burning out.

()

Lvl of resistance is measured in OHMS

100 ohm -> 1 Kohm -> 1 Mega Ohm
Very common, cheap to buy. #

Inside combination of powdered carbon

Resistor

1st

3rd

Multiplier

Tolerance

Yellow
Green
Blue
Violet

Grey

Green

Blue

Violet

Yellow

Yellow
Green
Blue

Violet

Grey

©o | ® ~ o | O, pss W | N — o

White

White

White

1st

2nd

3rd

Gold

Silver

0.1 Gold
0.01 Silver

5%

10%

Multiplier

4.7k ohm 1%

Tolerance
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Electronic Components

Audio
Variable Resistors Input
Audio
Not one resistance value, but a fluctuating/ Output
changing value of resistance based on certain Fader Controller
conditions.
Common used in audio devices for volume control
an @ Vcc
£ Light dependent
s s Se ) output resistor
/ S
SN @ T
| ®
@ Qutput @ GND
Ve

Potentiometer

Thermistor - Temperature resistor




COLLECTOR
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2
BASE
1

EMITTER

Electronic Components
Transistor (EN) - Transistor (NL)

Transistor can act as switch or gate for electronic
signals. Opening and closing an electronic gate
many times per second.

Electronic
Symbol

collector

Transistors are used to amplify signals.
Fuzz and Distortion circuits.

Only allows current to flow under certain
conditions.

base

Special type transistors can

be very rare to find. emitter

a

\ Very small in SMD size
M onsemi NPN

y ® ¢ Darlington...
s : s " €701.80
T r 5:'_ ‘ RS Netherlands

? 2 Free shipping

By smec



|IC Chips also known as “Chippies”
are blocks of electronic components
squished together to form a new
component, the IC chip.

Inside a IC chip there is a whole new
circuit of tiny components,
microscopic size.

|IC chips can be rare, can also be
very common.

Very sensitive to static electricity,
Handle with care. Easy to fry with
soldering iron.

Not every chip does the same thing,
different chips have different
functions.

Electronic Components
Integrated Circuits/ IC chips

Chippies!

Inverting input | 2 —;&ﬁ 7
Non-inverting input | 3 _;—+/‘

Pin Layout

Offset null | 1 .

Output A

Inverting i/p
A

Non-inverting

ilp A

Pinouts of Op amp 741

NC

+V

Output

Offset null

V+

Output B

Inverting i/p

Non-inverting

ilp B
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Hardware Hacking and Electronic Component Foraging
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COLLECTOR

Super Simpel Fuzz Circuit - & @

i 123 EMITTER
2N3904 Pinout
N . S Bill of Materials (BOM)
1N4148 100nF 1 uF Electrolytic Capacitor
< I I 100nF Ceramic Capacitor
100K Resistor
. & et 100K Potentiometer
E—I u o 5N3904 / 2n3904 Transistor
[ COUT 1N4148 Diode
1UF ~
Capacitor s 1

/g Potentiometer 100K
=
G




EMITTER

Super Simpel Fuzz Circuit % =y

2N3904 Pinout

Bill of Materials (BOM)

Transistor 1 uF Electrolytic Capacitor

100nF Ceramic Capacitor

100K Resistor

100K Potentiometer
ggg‘:;‘;m 2n3904 Transistor

Capacitor 1N4148 Diode

Ceramic 1uF

Potmeter Resistor
or Fader 100K

+V ficid Solder Club




Solder

> L

Soldering Iron

E Copper Pad

Insufficient (i

Wetting .
l:: =

Colabininiwlh, | A S | L
Insufficient Insufficient _— s ——

. Wetting . ’
Wetting sl A : \ ' 4 \
I:Fad_:' “:"Iﬂ Eli Fad:l e . . corlde Rl

/Cold Joint Dot Too T

heat up both add solder remove solder remove iron
pad and lead but keep the iron
still in the joint
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J TIP B ALWA)S
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Measuring Things!

Using the multimeter
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