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CapSense CSD P4 Tuner Design example project

Features

e Sensing elements: 5 segment Linear Slider
e Tuner GUI scan results visualization

e Tuning parameters using Tuner GUI

e Visual indication of Slider touch position with Tri-color LED

General Description

This example project demonstrates the CapSense CSD component configured with Linear
Slider. The Tuner GUI displays the scanning results.

Development kit configuration

The project requires configuration settings changes in order to run on the KIT, different from
CY8CKIT-042.

A full description of the supported development KlITs, along with more example programs and
ordering information, can be found at the following links:

e CY8CKIT-042 - http://www.cypress.com/go/cy8ckit-042
e (CY8CKIT-040 - http://www.cypress.com/go/cy8ckit-040
e CYB8CKIT-042-BLE - http://www.cypress.com/go/cy8ckit-042-ble

In order to switch from the CY8CKIT-042 to the CY8CKIT-040/CY8CKIT-042-BLE KITs the
following steps should be performed:
1. Select the appropriate device with a Device Selector called from the project’s context
menu:
e (CY8C4245AXI-483 for CYBCKIT-042 KIT
e (CYB8C4014LQI-422 for CY8CKIT-040 KIT
e (CY8C4247LQI-BL483 for CY8SCKIT-042-BLE
2. In the case of migration to the CY8CKIT-040 KIT, the LED_2 pin should be removed
from the project schematic. Double click on the LED 2, select Built-in tab, set
CY_REMOVE parameter to True.
3. Change assignment of the pin components to physical pins. In the Workspace
Explorer window, double-click the project’s design-wide resource file and assign the
pins for CapSense_CSD and RGB LED accordingly to Table 1.
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Table 1. Pin assignment of CapSense_CSD_P4_Design project

Pin Name Development Kit
CY8CKIT-042 | CY8CKIT-042-BLE | CYS8CKIT-040

\Capsense CSD:Cmod\ P4[2] P4[0] PO[4]
\Capsense CSD:Sns[0]\ P1[1] P2[1] P1[4]
\Capsense CSD:Sns[1]\ P1[2] P2[2] P1[5]
\Capsense CSD:Sns[2]\ P1[3] P2[3] P1[6]
\Capsense CSD:Sns[3]\ P1[4] P2[4] P1[0]
\Capsense CSD:Sns[4]\ P1[5] P2[5] P1[7]
LED 1 PO[2] P3[6] P1[1]
LED 2 PO[3] P3[7] -

\SCB:scl\ P3[0] P3[5] P1[2]
\SCB:sda\ P3[1] P3[4] P1[3]

Project configuration

The example project consists of the CapSense CSD component and SCB component in the

EzI2C mode. The top design schematic is shown in Figure 1.

The available widget is
5 segment Linear Slider

CapSense_CSD
CapSenseCSD

Manual

Clock PWM[_}——»clock

EzI2C configuration:
- 12C bus speed: 400 kHz
- Number of addresses: 1
- Slave address: 0x08
- Sub-address size: 16 bit

_ sCB
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PWM is used to control
LEDs brightness
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Figure 1. Top design schematic
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The PWMs is configured to drive two LEDs from the Tri-color LED.

,

Mame: LED_CONTROL

Conﬁguraﬁon)/ PWHM ]/-Built—in ] q bk
Prescaler: Input  Fresent Mode
P i eoos| ) [pamgeiee |-
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Dead time cycle: 0 = switch ] e -
Stop signal evert: Dont stop on kill  « court | [  |Level -
signal ev Asynchironous s Register Swap ReaisterBuf
Output line signal: Direct output - Period |65535 [] |s5835
Qutput line_n signal: Direct output - Compare | 1 O |65535
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] On compare/capture count
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B5535
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Figure 2. PWMs configuration.

The CapSense_CSD component is configured with the Tuning method Manual with run-time
tuning for 1 Linear Slider.
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General }/Widgets Config }/Smn Order }/Advanced }/Tune Helper }/Built—in ]
[ Load settings [ Save settings

Tuning method: [Manua] with run-ime tuning ']

Threshold mode: | Flexible A |

Raw data noise fiter: | First order IR 1/4 (defaut)  ~ |

Compensation IDAC: [Enabled ']

Auto-calibration
Water proofing and detection
Enable builtin sefftest

|

Mame: CapSense_CSD

General)/lﬂﬁdge‘ls Config ]/Smn Order I/A.dvanoed ]/Tune Helper ]/Euilt-in ] q I
2 Add linear slider ‘E| Remove ‘ Rename ‘
#| || Buttons B General
B_jj' E‘IEEF sliders Mumber of Sensor Elements 5
R £} LinearSliderl AP| Resolution 127
._'IJI Radial sliders Diplexing Mon diplexed (default)
Position Moise Fiter Jitter
EH Tuming
Finger threshold (FT) 56
Moige threshold 28
Scan resolution 11 bits

Co [ o [ o

Figure 3. CapSense_CSD Widget Config Tab
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The SCB component is configured: Mode: EzI2C, 12C bus speed: 400 kHz, Number of
addresses: 1, Slave address: 0x08, Sub-address size: 16 bit.

r B

Name: SCB
Conﬁgurat’on)/ EZI2C Basic }/-EZIZC Advanced I/Built—in ] 4 I
Data rate (kbps): 400 ~ Actual data rate (kbps): 400

[ Clock from teminal
Clock: stretching

Byte mode
Number of addregses:
Primary slave address (7-bits): 08
Secondary slave address (7-bits): D9
Sub-address size (bits): 16 -

[] Enable wakeup from Deep Sleep Mode

Figure 4. EzI2C Basic Configuration Tab

The clock system configuration is shown in Figure 5.
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PSoC 4100/4200
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PSoC4000

Configure System Clocks

-~
Configure System Clocks -

High Frequency Clocks | Low Frequency Clacks |

e
| HFELK | SYSEIR
l [ Direct_Sel (MO 24,000 MHz) - Dividst
| 24000 MHz 2% 240001z £2%

{1L0 (2000 ke -]

4

[ HFCLE

1M (24.000 MHa) -
Divider: 12,000 MHz £2%

> SYSCLK

12.000 MHz £2%

Divider.
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PSoC 4100/P4200-BL

Configure System Clocks

High Frequency Clocks | Low Frequency Clacks |

| E

DigitalSignal

)
]
I

L]

Joa T
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1

IMO (24,000 MHz)

*
T T
- ‘\MD (24.000 WHz) v' ‘\MD (24,000 WHz) v'

- HFELE I YSCLK
Direct_Sel (IM0) 24000 MH2) - Divider:
¥ ¥ 24,000 MHz £2% 24.000 MHz £2%
Feouted3 Routed2 Routedl S¥SCLE
[ K ] [ Cancel

Figure 5. “Configure System Clocks” window
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Start project step-by-step

Build the design and program the PSoC device

Refer to PSoC Creator Help if needed.

Launch Tuner GUI

CapSense_CSD P4

Right-click and select Launch Tuner from the CapSense_CSD instance context menu.

Capsente LoD
apSense CSD)|
Cut Ctrl+X
Copy Ctrl+C
Delete Del 1]
12 MRz
Select All Ctrl+A
Zoom
Ezl2C Shape

-12C

- Mum Configure...

- Slav .

- Sub o

Open Datasheet ...

Find Example Project...

Open Cemponent Web Page

Launch Tuner

Generate Macro

Show in analog editor

SETE

Figure 6. CapSense CSD instance context menu

The Tuner GUI application opens. The linear slider widget is shown.

=,
=

= )
=7 CYPRESS

PERFORM

Page 7 of 11



CapSense_CSD_P4 PSoC® Creator™ Component Datasheet Example

F ™
PSoC4 CapSense_CSD Tuner 2_20 for | se_CSD'. Tuning method: Manual with run-time tuning. [E=EER
ng ng.
e — I

File  View Debug Validation Tools H| Help
Tify Start D Stop |EI Configuration | @ Logging | P Revert Parameters
Tuning ]/Graphing ]/Validaﬁon ]/Debugging ] Sensor Properties - 0 X
|#] Reset Widgets Layout | LinearSlider)_e0__LS -
LinearSliderl SMR: Max value: 255
- 250
- 200
-150
-100
Finger Threshold
-50
Moise Threshold
=D
Medulation IDAC 7
Compensation IDAC 15
Sense clock divider 8
Medulator clock divider 2
Finger threshaold (FT) 56
Noise threshold 28
Scan resolution 11 bits
IDAC range IDAC_&x
Sensor Pro... |Graphing P... | Logging Pr...

_ Speed: Desired packet size: 57 (0)(39]|

Figure 7. Tuner main window

Configure communication parameters

1. Click Configuration to open the Tuner Communication dialog.

Forts: Port Configuration
12C address: 8
Sub-address: [2.3&,(&5 -
12C Speed
© 1MHz
@ 400kHz
Port Information ':::' 100 kHz
KitProg version Expecting 2.08, but found 2.07. © 50kHz
Please use P5oC Programmer G Ul to upgrade
fimware.
[ OK | [ Cancel ]

Figure 8. Tuner communication setup dialog

2. Set the communication parameters.

Important: These properties must be identical to EzI2C component: 12C Bus Speed, 12C

Address, Sub-address.
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Start tuning

Click Start on the Tuning GUI. The scanning results will be shown for all the sensing
elements.

Expected results

The scanning results are showing for all the sensing elements.

ﬂL PSoC4 CapSense_CSD Tuner 2_20 for "CapSense_CSD'. Tuning method: Manual with run-time tuning. _‘El____ﬂg

File View Debug Validation Tools @l Help
Start |ﬂ Stop EJ Configuration | @ Logging Revert Parameters
Tuning ]/Graphing ]/Validaﬁon ]/Debugging ] |Sel150l Properties -1 X|
#] Reset Widgets Layout | [LinearSIiderﬂ_eD_LS v]
LinearSlider SNR: - 433 Max value: 255
w 250
18 q 0 3 4
200
150
100
Fin eshaold
J 50
Noi eshald
| 0
Modulation [DAC 13
Compensation IDAC 12
Sense clock divider 2
Modulator clock divider 2
Finger threshold (FT) 56
Noise threshold 28
Scan resolution 11 bits
IDAC range IDAC_4x
Sensor Pro... |Graphing P.. | Logging Pr... |
Running Speed: 81 pkts/s| Desired packet size: 57 (0x39]| [2C Address: 8 i

Figure 9. Scanning results

Use Graphing Tab to display detail information for scanning results of the selected sensors.
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[ = ™
HL PSoC4 CapSense_CSD Tuner 2_20 for ‘CapSense_CSD'". Tuning method: Manual with run-time tuning. d E@g
File  View Debug Validation Tools ﬂ| Help

Start |ﬂ Stop :‘_l Cenfiguration | @ Logging Revert Parameters
Tuning)/Graphing ]/\c'alidah'on ]/Debugging ] |G'3Phi“9 Properties > 1x
2,000 [
1,950 =R LinearSiiderd
® 1900 7] Touch Posttion
c LinearSlider_e0__LS
5 L LinearSlider)_e1_LS
g 1,800 [ Raw
M 1,750 [V Baseline
= 1,700 i [V Signal
5 ! D LinearSliderD_e2_ LS
w 1,650 D LinearSliderl_e3_ LS
0 4600 w0 LinearSlider)_e4__LS
1,550 -
260
240 l
220 I
200
180
o 160 ‘
C 140
D 120 ‘ 1
0 100 |
o | 1
60 IL
40 #
20 |
| |
a 50 100 150 200 250 300 350 400 450 50
Sensor Pro... |Graphing P... |Logging Pr... |
Running Speed: 73 pk‘tsfs| Desired packet size: 57 (0x39]| 12C Address: 8

Figure 10. Graphing

On the CY8CKIT-042/CY8CKIT-042-BLE KITs Slider a touch position changes the LED color
moving up and vice versa in the downward direction.

On the CY8CKIT-040 Slider a touch position changes the LED brightness from low to high if
moving up and vice versa in the downward direction.
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© Cypress Semiconductor Corporation, 2009-2015. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility
for the use of any circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor
intended to be used for medical, life support, life saving, critical control or safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress does
not authorize its products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The
inclusion of Cypress products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

PSoC® is a registered trademark, and PSoC Creator™ and Programmable System-on-Chip™ are trademarks of Cypress Semiconductor Corp. All other trademarks or registered
trademarks referenced herein are property of the respective corporations.

Any Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by and subject to worldwide patent protection (United States and
foreign), United States copyright laws and international treaty provisions. Cypress hereby grants to licensee a personal, non-exclusive, non-transferable license to copy, use, modify, create
derivative works of, and compile the Cypress Source Code and derivative works for the sole purpose of creating custom software and or firmware in support of licensee product to be used
only in conjunction with a Cypress integrated circuit as specified in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this Source Code
except as specified above is prohibited without the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the right to make changes without further notice to the materials described
herein. Cypress does not assume any liability arising out of the application or use of any product or circuit described herein. Cypress does not authorize its products for use as critical
components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress’ product in a life-support
systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Use may be limited by and subject to the applicable Cypress software license agreement.
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