Iy e
Q Proige?\::(grsleries ! AZ o feq

AZDO078 Test Finger Specification for Capacitive
Sense Electrodes

1 Introduction

Before implementing a design, different touch scenarios may be taken into account in order to
determine touch accuracy. Given the sensitivity of IQS devices, the designer may want to
determine how the device will react under certain touch conditions before implementing the design.

This application note is intended to help the designer:
* Simulate touch conditions with a test finger
e Calculate the touch SNR(Signal to Noise Ratio)

e Determine touch accuracy
An example applying above mention principles using the IQS127 is added to aid with design.
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2 Simulated Test Finger Specification
2.1 Conductive Rubber Test Finger

Cylindrical shaped conductive rubber with a length of 150mm and diameter of 10mm can be used
as a test finger. The rubber must have resistivity of p = 1.0Q/mm.
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Figure 2.1 Grounded Conductive Rubber Test Finger.

2.2 Simulated Test Finger

A similar shaped object can be used to simulate an adult or child touch. A circular metal touch
surface and nonconductive foam at the tip of an insulating handle with a conductor leading to
ground can be guided onto the touch surface.
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Figure 2.2 Insulated metal tip test finger.

With reference to Figure 2.2, the following dimensions are suggested:
¢ Adult model: d =12mm, [ = 150mm
¢ Child model: d = 6mm, [ = 150mm
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2.3 Ballistics-Gel Test

AT AT

1) Use a latex type rubber glove |
2) Fill 1/2 with ballistics gel 4. |
3) Insert wire and fill completely

4) Remove glove after gel has set

5) Clamp test finger in test device

Figure 2.3 Ballistic-Gel fingers.
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3 Accuracy and SNR

3.1 Touch area boundaries

Consistent touch generation during testing does not only rely on the touch finger being used. It is
very important to consistently generate a touch in the same area of the touch electrode.

The touch boundary specifications are application dependant and it is left to the designer to decide
what conditions will ultimately lead to the recognition of a touch. The following description is based
on a circular touch electrode used on many IQS EV-kits and should be used as a guide when
designing a different touch application.

The boundaries of the touch area are typically specified around the overlay button graphic and the
SNR value specification are determined within the boundary areas.

Once again an adult and child model is used as an example.

Adult model test finger

~
S boundary area
\<—I_ Child model test finger
\
1
1
Touch electrode \ ,' Adult model test finger
button graphic S s
( graphic) S~=- Child model test finger
boundary area

Figure 3.1 Valid touch area boundaries.
3.2 Touch SNR calculation

Touch Signal-to-Noise Ratio measurement is calculated within the boundary area discussed in the
previous section.
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Figure 3.2 Adult touch condition.

Furthermore, 250 samples were used and the average counts were recorded for a touch and
untouched signal respectively:

* SU-AVG = Numerical Average of untouched signal count for 250 samples
* ST-AVG = Numerical Average of touched signal count for 250 samples
* Atouch- AVG = SU-AVG - ST-AVG (for 250 samples)

The Atouch-AVG value is calculated by subtracting the ST-AVG value from the SU-AVG value
because we are working in surface mode®.

*Surface mode meaning capacitance is measured between the electrode and earth i.e. self capacitance.
Refer to Application note AZD0O08.
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For the touch samples the SNR is calculated as follows

Atouch
NRMS

SNRdb = 20log ( )

Where NRMS is

249.[Signal(n) — STuycl?
250

The NRMS value is the Root-Mean-Square Noise value of 250 samples using SU-AVG as
baseline.

Typical design specification dictates that
SNRdB > 20dB

1 |
Signal Untouched 250
samples

Signal Touched 250
samples

Figure 3.3 SNR calculation.

3.3 Touch Accuracy Calculation

Touch accuracy can be expressed as a ratio of average touch strength measured within boundary
with lowest Atouch value over average touch strength measured anywhere outside boundary with
highest Atouch value.

Av.lowest Atouch within boundary  SAmin _valid

Touch = -
ouch accuracy = . highest Atouch outside boundary  SAmax _invalid

Typical design specification dictates that

Touch accuracy > 4
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Figure 3.4 Valid and invalid touch conditions.

4 1QS127 Example

Below is a detailed example where touch accuracy and SNR calculations are used to confirm good
design practice

ProxSense®
| 1QS127
i <
Test Finger (Adult model) N -
TS, Insulating e |_|
- \I handle > SR
1mm Plexiglass electrode
(p=11mm)
/_\ overlay
Earth wire A —
‘7—| Boundary
Metal ti Overlay button
etal tip .
(d=12mm) = graphic —I_ <

Q
=%

Figure 4.1 Test setup.
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Figure 4.2 Using GUI to determine values

Table 4.1 Experimental values and calculation.
SU-AVG 881
ST-AVG 342
Atouch 539
NRMS 0.50
SNR = Atouch/ NRMS | 1078
SNRdB = 20log(SNR) | 60.7dB
Copyright © Azoteq (Pty) Ltd. 2013
All rights reserved. Revision 1.0 March 2014



ProxSense® Series

Q IQ Switch® jAZOfeq

Touch Accuracy

Min. Valid Adult Touch position Max. Invalid Adult Touch position

3 L— SAmax.inv-—-——————_ — oo

@ . @ L= SR ________

Figure 4.3 Touch accuracy setup and GUI values

Table 4.2 Touch accuracy calculation.

SAmin_valid 416
SAmax_invalid 62
Touch accuracy 6.7

5 Conclusion

It is necessary to pre-emptively design with different touch conditions in mind. Testing the design
with consistent touches and collecting the relevant data is also very important. Using this data to
calculate numerical values for the SNR and Touch Accuracy (with design specifications in mind)
can help the designer to better understand and optimize the end product.
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6 Contact Information

USA Asia South Africa
Physical | 6507 Jester Blvd Rm1725, Glittery City 109 Main Street
Address | Bldg 5, suite 510G Shennan Rd Paarl
Austin Futian District 7646
TX 78750 Shenzhen, 518033 South Africa
USA .
China
Postal 6507 Jester Blvd Rm1725, Glittery City PO Box 3534
Address | Bldg 5, suite 510G Shennan Rd Paarl
Austin Futian District 7620
TX 78750 Shenzhen, 518033 South Africa
USA .
China
Tel +1 512 538 1995 +86 755 8303 5294 +27 21 863 0033
ext 808
Fax +1 512 672 8442 +27 21 863 1512
Email kobusm@azoteq.com linayu@azoteq.com.cn info@azoteq.com

Please visit www.azoteq.com for a list of distributors and worldwide representation.

The following patents relate to the device or usage of the device: US 6,249,089 B1, US 6,952,084 B2, US 6,984,900
B1, US 7,084,526 B2, US 7,084,531 B2, EP 1 120 018 B2, EP 1 206 168 B1, EP 1 308 913 B1, EP 1 530 178 A1,
ZL 99 8 14357.X, AUS 761094, HK 104 14100A, US13/644,558, US13/873, 418

IQ Switch® , SwipeSwitch™, ProxSense®, LightSense™, AirButton® and the Q logo are trademarks of Azoteq.

The information in this Datasheet is believed to be accurate at the time of publication. Azoteq uses reasonable effort to maintain the information up-to-date and accurate, but does not warrant
the accuracy, completeness or reliability of the information contained herein. All content and information are provided on a “as is” basis only, without any representations or warranties, express
or implied, of any kind, including representations about the suitability of these products or information for any purpose. Azoteq disclaims all warranties and conditions with regard to these
products and information, including but not limited to all implied warranties and conditions of merchantability, fitness for a particular purpose, title and non-infringement of any third party
intellectual property rights. Azoteq assumes no liability for any damages or injury arising from any use of the information or the product or caused by, without limitation, failure of performance,
error, omission, interruption, defect, delay in operation or transmission, even if Azoteq has been advised of the possibility of such damages. The applications mentioned herein are used solely
for the purpose of illustration and Azoteq makes no warranty or representation that such applications will be suitable without further modification, nor recommends the use of its products for
application that may present a risk to human life due to malfunction or otherwise. Azoteq products are not authorized for use as critical components in life support devices or systems. No
licenses to patents are granted, implicitly, express or implied, by estoppel or otherwise, under any intellectual property rights. In the event that any of the abovementioned limitations or
exclusions does not apply, it is agreed that Azoteq'’s total liability for all losses, damages and causes of action (in contract, tort (including without limitation, negligence) or otherwise) will not
exceed the amount already paid by the customer for the products. Azoteq reserves the right to alter its products, to make corrections, deletions, modifications, enhancements, improvements
and other changes to the content and information, its products, programs and services at any time or to move or discontinue any contents, products, programs or services without prior
notification. For the most up-to-date information and binding Terms and Conditions please refer to www.azoteg.com.

WWW.AZOTEQ.COM

info@azoteq.com
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