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Introduction:

iInput [1]. A simple filter can be made using a resistor and capacitor placed in series; the ranges that the circuit can fil
dependent on the positions of these passive components. RC filters have a boundary at which frequencies below or
above this cubff frequency will be attenuated. A lopass filter is produced when the resistor is placed before the
capacitor in a circuit, and can reduce frequencies above iteftditequency. A higipass filter is the reverse of the lew
pass filter, and can reduce frequencies below itsaffit

ResistorCapacitor (RQGlilters are a type of circuit that can alter electrical signals by attenuating certain frequencies of t}]:‘
tefnis ¢
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Figure 1: Circuit diagram of a lew
pass filter

The overall aim of the project was to fabricate a{owst lowpass filter using daily household iter
while implementing versatile and easy proces$ésbon inks were used as thenductivean the
circuit, and were transferred onto a substratsing screen printing or inkjet printingfhecapacitor
was constructed using the ink as electrodes and albumen (egg white) as a dielectuseTdfe
relatively environmentally friendly and inexpensive materials is beneficial as this could drive the
production of green, and more affordable electronics that could be made at home.

Theory: Design and Fabrication:

Two lowpass filters were fabricated using different printing processeg and

Capacitor

A capacitor isa passive componeithat can store Conducive
electricalcharge[2]. The effect of a capacitor is o /N, o Chawe
capacitance, measured in Farads. An industrial capamtor is |-
constructed with two parallel conductive metal plates, | ‘||
divided bya dielectric. Whera voltage is applied over the -
capacitor, positive charge accumulates on one plate ar1d_+“7
negative charge on the other. This generates an electric
field by which the capacitor can store energy.

Screen Printing

Screerprinting is a technique used to transfer a **<<
graphic by squeezing inkrough a stencil undea ™ ‘
mesh screen onto aubstrate[3]. T h e

the stencil allowthe ink to pass throughlhis
method is used to print onto fabrics such as't
shirts.

Carbon

Carbon is a naturally occurring, nametallicelement.
Most commonly, we use carbon in pencil lead
(graphite) and in jewellery (diamohdCarbon itself
cannot conduct electricity, howeveagraphite can.
Freely moving electrons between the layers of graphit
can carry chargéd8are Conductive Electric Pauht was
used for the screen printed filter. The carbon black ink
used in the inkjet printing process was made with a
pre-fabricated carbon black.
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Albumen in Dielectrics

It has been found the albumen possessed characteristics to
be used as a dielectric in organic figffect transistorg5].

The dielectric element of the capacitor was formed from
screen printing egg white onto the bottom electrode and
allowing it todry.

Results and Conclusion:

The screerprinted low-pass filter had an observed caff frequency of
=170kHz, which is a considered as a low frequencyhasdisan radio

navigation aid such dsoranC. It had demonstrated characteristics near iy S -
iIdentical to those of a conventional lepass filter; the circuit attenuates = %

frequencies above the cuidff, as shown irrigure 2 The inkjefprinted
low-pass filterhadacuwb f f frequency of =

characteristics as the scregminted filter and that of a conventional low

different materials, but incorporating similar designs.

2) Inkjet-printed low-pass filter

1) Screen-printed low-pass filter

4) The top electrode of the capacitor
was printed on top of the dielectric,
using the same printing method.

/

3) The eggwhite was
screenprinted following
the bottom, serving as a
dielectric, and was left to
dry at room temperature.
The area of the dielectric
was much larger than the
bottom electrode to avoid
short circuiting. The
dielectric contained three
layers of egg white.

1) Watercolourcard was used as
a printing substrate due to its
rigidity and low absorption;
buckling from the water content
of the electric paint and egg
white of the surface was
reduced.

2) Theresistor and
bottom electrode o

the capacitorwere
screenprinted first
using the electric
paint. To achieve a
high resistance, the
resistor was shaped in
a serpentindigure.

3) A small amount of egg white was
drop casted onto the bottom
electrode, forming the dielectric.

d

“—_ 4) On a separate sheet
of PET, another
identical electrode was
printed, the side
reversed and adhered
onto the dielectric.

1) PET (polyethylene
terephthalate) was used as a
substrate as the ink does not
absorb into the material.

2) The resistorand
bottom electrode were
Inkjet-printed onto the
PET using carbon black
Ink. The resistor was
Incorporated in the wire
due to carbo
resistance.
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Through successfully fabricating two lpass filters using easy -13;
printing processes and lowost materials, we have demonstrated =

that electronics can be made manually at home without the use &faol
-35F

complex machinery. Thase of greenehousehold materialsan !

make electronics more sustainable and could also be a progressiogy . . . ]
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towards recyclablelectronics.
Both lowpass filters produced are progressions towards-low
costing electronics using materials from daily life.
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Figure 2: Bode platf fabricated
low-pass filters.
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