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LCD Resources:
Capacitive Touch Noise Prevention
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Capacitive Touch Noise Prevention

Capacitive touch interfaces are a popular display technology that provide the option for display input and
control through touch gestures. The capacitive touch interface detects small capacitive variations to
indicate a user’s interaction with the display. These touch events are detected with a conductive
sensitivity of just a few pico-Farads. This means that capacitive touch interfaces can be sensitive to
electromagnetic interference.
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Too much capacitive noise on the system will cause inconsistent responses and reduced accuracy of the
touch position. Preventing and processing capacitive noise can be done to improve the performance of
the capacitive touch interface. This resource will discuss the measures that can be taken to reduce EMI

on capacitive touch display interfaces.
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Capacitive Touch Display Controller

Noise can come from a number of locations which can be internal or external to the display. The noise can
come from display communication, radio waves, external peripheral devices, and battery chargers. LCDs
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with thinner and closer electronics are increasingly prone to electromagnetic interference. The capacitive
touch sensors in a display can often receive interference at levels that mimic touch signals.

It should be noted that non-electrical interference can occur and cause inconsistencies in capacitive touch
sensing. These interferences can include temperature, humidity and operating environment can impact
the baseline for the capacitive touch readings. Calibration measures can be implemented to detect
baseline conditions and prevent inaccuracies.

Prevention

The options for dealing with capacitive touch noise on the system is broken down into hardware and
software preventions. One approach is to decrease the noise on the system through hardware
adjustments. This can be done through hardware shielding, voltage and grounding regulation and
integrating additional electronic components.
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The other prevention applies to how the capacitive touch data is collected and filtered by the controller.
This can be done through adjustments in the software to identify and reject false negatives.

Implementing filtering to process touch data can reduce the number of false positives and presents a
more accurate data set. Increasing the threshold of touch events. using variable sampling frequencies,
and white noise rejection processes can all reduce the negative effects of capacitive touch noise.

The two classifications of noise are conducted and radiated. The conducted noise refers to interference
that is generated by externally powered influence. The radiated noise is the interference that is emitted
from nearby electromagnetic fields. This radiated noise can come from radio waves, high power, and high
frequency devices.
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Hardware

An effective way to reduce electromagnetic interference on the capacitive touch sensor is to shield the
controller from external interference. Shielding the controller prevents external noise from entering the
system and offers the option to increases the sensitivity of the of the touch sensor. The shield can also
reduce parasitic capacitance between the sensor and the ground which further reduces internal noise of
the system.

Shielding the controller from interference can include housing, tapes, and glues to prevent external
frequencies from interfering with correct measurements. This also gives an opportunity to ensure proper
signal grounding. Housing can also prevent fluctuations in environmental factors such as moisture and
temperature. The shield can be conductive or nonconductive material.
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Touch sensors can be influenced by noise when not properly grounded. To ensure the device is properly
grounded, it is important to decrease the impedance path to earth to cancel out unwanted noise. Effects
such as noise immunity and display drift are responses to poor grounding. Keeping the connections to
ground as short as possible can ensure that impedance is kept to a minimum.

Avoiding unnecessary conductive parts can aid in noise prevention. Each additional connection can add
impedance to ground and introduces parasitic capacitance effects on the system. To ensure proper
grounding, all conductive parts should maintain the same electrical potential ground of the system.

The voltage can be ensured through the implementation of a voltage regulator. Regulating source voltage
can improve noise immunity by reducing the ripple on VDD. Adding a series resistor to the sensor pins will
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create a low pass filter for high frequency data acquisition. The high frequency noise will be be cut off as
the resistance increases.

Software

Filtering can be implemented to account for noise on the capacitive touch controller. The touch sampling
can be done over multiple frequencies and compared to identify accurate touch events. The false positives
can be filtered out and the unaccounted-for touch events can be measured.

Adaptive frequency hopping can be implemented to prevent interference on touch data. The capacitive
touch sensor can operate at specific frequencies to avoid overlap with the noise signal frequency. Some
capacitive touch controllers will offer features to automatically switch drive frequencies to avoid
interference. The frequency hopping technique eliminates the harmonic noise interference.
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Real time adaption can be implemented to sense environmental factors such as humidity, temperature,
and dust to update the reference capacitive over time. Detecting changes in the environment can be
referenced against historical parameters to reduce the impact of the environmental change on the data.

These features are typically provided by the capacitive touch display controller embedded in the display.
To implement each of the software adjustments, refer to the capacitive touch controller datasheet for
specific commands.
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DISCLAIMER

Buyers and others who are developing systems that incorporate Focus LCDs products (collectively, “Designers”)
understand and agree that Designers remain responsible for using their independent analysis, evaluation and
judgment in designing their applications and that Designers have full and exclusive responsibility to assure the safety
of Designers' applications and compliance of their applications (and of all FocusLCDs products used in or for
Designers’ applications) with all applicable regulations, laws and other applicable requirements.

Designer represents that, with respect to their applications, Designer has all the necessary expertise to create and
implement safeguards that:

(1) anticipate dangerous consequences of failures
(2) monitor failures and their consequences, and
(3) lessen the likelihood of failures that might cause harm and take appropriate actions.

Designer agrees that prior to using or distributing any applications that include Focus LCDs products, Designer will
thoroughly test such applications and the functionality of such Focus LCDs products as used in such applications.
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