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Capacitors and Capacitive Touchscreens
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Greetings from Miki & Ana




Last lecture: Capacitors

* Charge storage device (like a ‘bucket’ for charge)

* holds electric charge when we apply a voltage across

it, and gives up the stored charge to the circuit when
voltage removed

Symbol:

Capacitance: C Units: Farads [F]
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Circuit Model: 1V relationship
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Equivalent Circuits with Capacitors
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Equivalent capacitors

Capacitors in Series
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Capacitors in Parallel
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Capacitive Touchscreen — Model without touch

Top view Side view
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Capacitive Touchscreen — Model with touch
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How do We wepsure  Chonije Tn Capediond
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Measuring Capacitance Models — Attempt #1
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Measuring Capacitance Models — Attempt #2 — add switches

and a reference capacitor @ Cloe. Loy
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Measuring Capacitance Models — Attempt #2 — add switches
and a reference capacitor thase 2
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Measuring Capacitance Models — Attempt #3 — known initial

condition Phose 1 S, S, closed  Sa s
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Measuring Capacitance Models — Attempt #3 — known initial
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Effect of touch on total capacitance
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Effect of touch on total capacitance
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How can we go from voltage measurement to binary
answer: touch or no touch?
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How can we go from voltage measurement to binary
answer: touch or no touch?

* New tools are needed — new circuit elements

—, VCvS — Vd&
v, aV, i O
P Op-or* B Tronisons
Voltage-controlled voltage source Voltage-controlled cumrent source
CCVS ccCs
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An example of an Op-amp circuit diagram EE\0S
EE\GY

Internal schematic of a model 741 operational amplifier
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Schematic diagram of a model 741 op-amp.



Operational Amplifier

An op-amp (operational amplifier) is a device that transforms a small voltage difference into a very large
voltage difference.
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Comparator — optimized for binary output & S?eeo\
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Comparator — optimized for binary output
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Back to our Capacitive Touchscreen
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Enjoy Spring Break!




