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What is CapSense Touch-Sensing? &5

Detect presence / absence of conductive object, e.g. a finger
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CapSense

What is CapSense Touch-Sensing?

CapSense works Everywhere:

Finger
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CapSense

What is CapSense Touch-Sensing?

CapSense works Everywhere:

JAny surface such as

glass or plastic

Finger
\ O(,
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CapSense

What is CapSense Touch-Sensing?

CapSense works Everywhere:

JAny surface such as

glass or plastic

' Gloves
Any environment _

such as rain or with gloves
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CapSense

How CapSense \Works?

Dielectric

* Diagram not to scale
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How CapSense Works? A Erprss

Sensor Capacitance = C,
Cy=Cp+C.

Detection @ ________
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* Diagram not to scale




CapSense

Overview:

Activate and use
the 2 CapSense buttons and linear slider
on the DVK board
and
output the results
to the LCD Character screen and Leds.




CapSense

Objective:
. For button presses, to indicate which
button is on by Leds.
2. For the slider, to display the centered

position of the finger on the slider is
hexadecimal format and horizontal bar.




Figure 1-1. Simplified Block Diagram
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Moayni PSoC@3/5

A,

CapSense in PSoC 3/ PSoC 5 &/

O Pins VO Pmns
I/Os Reference | | = il Reference I/Os
(Left Side) Driver Driver (Right side)
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UDBs
AMUXBUSL AMUXBUSR

. - / \\ L 7
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CapSense

Follow the below steps to do this:

e The Lab already has the LCD Character
component installed and configured.

e Add a CapSense component from the
component catalog.

e In the general tab, configure the
CapSense component as in the image
below




Lab_3 CapSense

CapSense_ CSD_Design Example Project

The availabe widgets are:
- Buttons
- Liner Slider

CapSense_CSD
CapSense CSD|

Displays CapSense slider
position:

Configured for horizontal
bargraph

LCD
Character LCD

—+{5] LED1
—fw] LED2

LEDs indicate pressing of
a CapSense button




CapSense

Configure 'CapSense’ 1 7| x|
Name:

_/General | Clock Source | Buttons | Sliders | Touch Pads | Matrix Buttons Fpa »

— Configuration
* Serial " Parallel Synchronized  Parallel Asynchronous
CapSense Method | CSD ;j
o5
i1
¢ |DAC sourcing
" IDAC sinking
" IDAC disable, use external Rb
PRS 8 bits |
Data Sheet | oK Aoply | Cancel |

Z

In the general tab configure the CapSense component
s




CapSense

Configure 'CapSense’ 2| x|

MName: ICapS ense

" General /” Clock Source | Buttons | Sliders |~ Touch Pads | Matrix Buttons Fa p

Prescaler UDE _:J
CPS_CLK  |BUS_CLK : 24 MHz ~|
PraScalar
. S Hardware 16-bit |
(@/ counter ;
o ST o 14 [ ————— '
ScanSpeed
08 8-L MPCLK o
Data Sheet I OK I Aoply | Cancel

Y

In the clock source tab, configure the CapSense component
e




CapSense

Configure ‘CapSense’ s _9_] 5]

MName: ICapS ense

~ General | Clock Source ~” Buttons | Sliders | Touch Pads | Matrix Buttons [I_:‘ 4 »

Button Name =
> B1
B2 = I
= Filters Configuration
Axveraging Filter for Raw Data Disabled
Jitter Filter for Raw Data Disabled
Fedian Filter for Raw Data Disabled
E Misc
Debounce 5
Hysteresis 5
E Thresholds
Finger Threshold 25
Moise Threshold 10
Data Sheet OK I Loply Cancel




CapSense

Configure "CapSense’ E 2| xl
MName: ICapS ense
~ General | Clock Source ~” Buttons | Sliders | Touch Pads | Matrix Buttons Fpa »
Button Name =
| 2 B1
B2 = I
= Filters Configuration
Axveraging Filter for Raw Data Disabled
Jitter Filter for Raw Data Disabled
kedian Filter for Raw Data Disabled
E Misc
Debounce 5
Hysteresis 5
E Thresholds
Finger Threshold 25
Moise Threshold 10
Data Sheet | OK I Loply | Cancel
)7

In the buttons tab, configure the component
eSS .,




CapSense

Configure "CapSense”’

E 2|

MName: ICapS ense

" General | Clock Source | Buttons > Sliders | Touch Pads | Matrix Buttons | P4 P

MNumber e
Slider HName Type of Resolution Diplexing
Elements
b SL1 Linear «||5 50 — ~|
= Filters Configuration
Axveraging Filter for Position Disabled
Averaging Filter for Raw Data Disabled
Jitter Filter for Position Disabled
Jitter Filter for Raw Data Disabled
kedian Filter for Position Disabled
kedian Filter for Raw Data Disabled
E Thresholds
Finger Threshold 12
Moise Threshold 10
Data Sheet | OK I Loply | Cancel

In the sliders tab configure the component
e




CapSense

2ixi
MName: ICapS ense
ads | Matrix Buttons | Proximity Sensors |~ Generic Sensors ~~ Scan Slots | Built-in |4 »
Scan | Associated -
Order | Terminal(s]
> 0
1 BTHN_B2
2 LS_SL1_eO0
3 LS_SL1_el
A Lo o114 =2 o
BTH_B1 + I 3 I
CapSense Method: CSD IV Custom
Prescaler Connect
Period |2 Inactive Sensors lGround L’
Resolution |12 bits LI Scan Speed IFast :J
IDAC range |2 L.I IDAC Setting |20?
Data Sheet | oK l Loply Cancel
i




CapSense

2]
MName: ICapS ense
ads | Matrix Buttons } Proximity Sensors |~ Generic Sensors / Scan Slots } Built-in | 4 »
Scan | Associated -~
Order | Terminal(s]
| 2 0
1 BTH_B2
2 LS_SL1_eO0
3 LS_SL1_el
A Lo o1 4 =2 o
BTN_B1 +* I + I
CapSense Method: CSD IV Custom
Prescaler Connect =
Period I2 Inactive Sensors IGround —-'
Resolution |12 bits LI Scan Speed lFast 3
IDAC range |2 v | IDAC Setting {207
Data Sheet | oK l Loply | Cancel |
7

In the scan slots tab, configure the buttons (BTN _B1 and BTN_B2)




CapSense

2] x]
MName: ICapS ense
sads | Matrix Buttons | Proximity Sensors |~ Generic Sensors ~~ Scan Slots | Built-in |4 »
Scan | Associated -
Order | Terminal(s)
0 BTN_B1
1 BTHN_B2
| 2 2
3 LS_SL1_el
A LS 14 =1 i
LS_SL1_e0 +* | ¥ |
CapSense Method: CSD IV Custom
Prescaler Connect
Period |2 Inactive Sensors IGround -:-l
Resolution |12 bits L' Scan Speed IFast :_]
IDAC range |2 :J IDAC Setting |200
Data Sheet | oK I Loply | Cancel |
A

In the scan slots tab configure the slider elements (LS _SL1 e0-to-4)




CapSense

Alias MName Pin Lock Type
sCmod CapSense shCSD cCmod PZ[7] v, Analog
LS_SL1_ed4 CapSense shCSD cPort[6]  PO[4] R, I Analog
LS_SL1_e3 CapSense sbhCSD cPort([S5]  PO[3] v ; Analog
LS_SL1_e2 CapSense shCSD_cPort([4]  PO[2Z2] R, I Analog
LS_SL1_el CapSense sbhCSD cPort[3]  PO[1] v ; Analog
L5_SL1_e0 CapSense sbhCSD_cPort([2]  PO[OD] R, I Analog
BTN_B2 CapSense sbCSD cPort[l]  PO[E] v ; Analog
BTH_B1 CapSense sbhCSD cPort [0]  PO[S] R I Analog

LCD_LCDPort [6:0] P2[6:0] | V| Digital Dutput

Configure the pins tab in the .cydwr file
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PSoC Creator News and Information

Happy Lunar New Year!
Posted on 02/11/2013

m

Gong Xi Fa Cai! As many of my friends and colleagues are
celebrating the New Year and welcoming in the year of the water
snake, | wanted to take a minute and wish you all well. May the New
Year bring each of you prosperity, good luck and a new PSoC design.

Read More

Tips + Tricks: Menu Customization ep
% A Debug
Posted on 01/24/2013

.
7y EEw AL
'

Did you know you can create a customized menu in PSoC® Creator?

Examples and Kits Right click in a blank area of the top menu and select customize from the g
Find Example Project... 4 Ll >
L NoKit Packages Installed <% >
Output -+ o X
Show output from:  All - =K

Log file for this session is located at: C:\.‘Docu.ments and Settings\.‘kdmin.MICROSOF—'?DDQ’?Z\‘Local Se

LI >

0 Errors 0MWarnings O MNotes
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Hw Fan Control with Alert
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.‘Creates a PSOC 3. 8 bit, design project.
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iDE: | DelSig_|2CH

‘ | Empty PSoC 5LP Design
;Dal DelSig_|2CH

§D'E| | Filter_ADC_VDAC

iDTb DelSig_|2CS

oK

~+ 4 b X

PERFORM

m

naglis

Cancel

- O X

0472%Local Se

qb

1144

0 Errors

>

0 Warnings O Motes




Configure LCD

Configure 'CharLCD’ I 7 ﬁl
MName: LCD
" General | Built-n 4 I
Parameters Custom Character Editor

LCD Custom Character Set
) None

) Vertical Bargraph [

@ Horizontal Bargraph

) User Defined l

Include ASCIl to Number
Cnnversmn Routines

B |

‘ Detashedt ] [ oK ] Boply | o |




5y PRESS Configure CSD

, Configure ‘CapSense_CSD’

Name: -t_ap_S er_jse_C_SQ

" General | Widgets Config Scan Order Advanced Tune Helper Built-in

7 Load Settings =l Save Settings

Tuning method _ v
Number of channels 1 [defaulti v
Raw Data Noise Filter ?N;:me

[] water proofing and detection

Clock Settings
[] Enable clock input

Scan Clock

Datasheet z Cancel




CYPRESS Configure CSD

Configure 'CapSense_CSD’

Name: ;‘VCapS ense_l:SD

General'___,f'"'. Widgets Config | Scan Order Advanced Tune Helper Built-in 4 b
E2 Add Button
=~ | Buttons
{<] Button0
{<] Buttonl
=~ |/ Linear Sliders
{<] LinearSliderD
, Radial Sliders
; Matrix Buttons
| Touchpads
; Proximity Sensors
| Generics

FooL
000080

Datasheet J oK J r Cancel




=="# CYPRESS Configure CSD

Configure ‘CapSense_CSD’

MName: \CapSense_CSD

'AGenerarl | 'Widgets Cohfig " Scan Order l Advancedrl " Tune Helber Built-in

4+ Promote ¥ Den

gﬁ:n Ch0 Sensor

_ Button0_ BTN

Button1l__ BTN

LinearSlider0_e0__ LS
LinearSlider0_el1__ LS

LinearSlider0_e2__ LS
LinearSlider0_e3 LS
LinearSlider0_ed4_ LS

Sensor scan time: Total Scan Time: 5.059 mS

D atasheet

Cancel




i

==7 CYPRESS

Configure ‘CapSense_CSD’

MName: VCapS ense_[CSD

General Widgets Config

Configure CSD

Scan Order,,,..-/.- Advanced I Tune Helper Built-in

Analog Switch Drive Source
Multiple Analog Switch Divider

Analog Switch Divider

Scan Speed

PRS EMI Reduction | Disabled

Sensor Auto Reset
‘Widget Resolution

MNegative Noise Threshold

Low Baseline Reset

Shield

Inactive Sensor Connection

Guard Sensor

D atasheet

UDB Timer [default] BB

| Disabled [default]
7

N ormal [default]

| Disabled [default]
| S-bit [default)
|20

5

Disabled [default)
;VGround [default)

| Disabled [default)

Current Source
IDAC range

Number of Bleed Resistors

Digital Resource Implementation :’AUDB Timer tdefault] v |

Yoltage reference source
@) Vref 1.024Y (default)
) Vdac ‘

' IDAC Sourcing [default) v |
| 255 ué [default 2

| 1.024v

Cancel




Configure CSD

For CYS8CKIT-030 and CY8CKIT-050: Reassign
the CapSense LinearSlider and Buttons in the
‘Pins’ tab of the Design-wide Resources file to
port 5. To be precise, reassign the 5 Slider
segments to P5[4:0], ButtonO0 to P5[5], and
Buttonl to P5[6]. Also ensure that the Cmod
capacitor is assigned to P6[4] in the pins tab of
the Design Wide Resources (.cydwr) file in PSoC
Creator.




Lab 3.cywr

Alias

Cmod_CHO
Button0__BTHN
Button1__BTHN

LinearSlider0_e0__
S

LinearSlider0_el

LinearSlider0_e2
LinearSlider0_e3
LinearSlider0_ed

LS

LS
LS
LS

Name

ZWCapSense CSD:
ZWCapSense CESD:
.\CapSense_CSD:
'\CapSense_CSD:
'ICapSense_CSD:
YWCapSense CED:
YWCapSense CESD:

ZWCapSense CESD:

CunodCHOY

PoxrtCHO[O]Y

PortCHO[1]}Y

PortCHO[Z] Y

PortCHO[3] Y

PortcCHO[4]1Y

PorcCHO[S]Y

PoxrtCHO[E]Y

WLCD: LCDPort[6:0]Y

LED1

LEDZ

P&[4]

PS[5]
PS[E]
PS[O]
PS[1]
P5[2Z]
P5[3]

P5[4]

PZ[5:0]

PlZ[5]

P1Z[7]

Port

. T 1 5. 5, 0 ] 5 %

32

33

le

17

18

19

31

95.

29

30

.99,1. .

Pin

S /RS RS RS LS (R4 LS (R4 LS | L€ LS

KK K RKRKRRRK R R IK

Loc

LEDZ 0 - Digital




Lab 3 Main.c

1 y'ﬁ"&'ﬁ".’.".'r'.‘.".‘\'?.".’."&"&"3'3".’."&".1"?:3".’."&".%‘?."ﬁ".’.".‘."8'?.".’."s".‘.".’f?.".’."&".1"3'3".’."&".%‘3"ﬁ"?.".?'a'?.'?.".'r'.‘."a'?.'?."&"&"3'3"?."&‘ww##th###*w##tﬁw##tﬁ
2i| * File Name: main.c

3i| *

4§ * Version: 1.00

5i| #

6§ * Description:

?§ * The project explains the usage of Capiense C3D component. The 2 buttons and
8§ * Jlinear sliders are used as sensing elements. LED displays buttons active

92 * gtate and slider position is shown on LCD.

10| *

11 ol e e e e e e e e e e e e e e e e e e e e e e e e e e e i i e e i e e e il e i e ol e e e e e e e e e e
1Z§ * Copyvright 2012, Cypress Semiconductor Corporation. All rights reserved.

3§ * This software 1is owned by Cypress Semiconductor Corporation and is protected
14§ by and subject to worldwide patent and copyright laws and treaties.

*

5§ * Therefore, you may use this software only as provided in the license agreement
16§ * accompanying the software package from which you obtained this software.

: CYPRESS AND ITS SUPPLIERS MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,

#* WITH REGARD TO THIS SOFTWARE, INCLUDING, BUT NOT LIMITED TO, NOWNINFRIMNGEMENT,

[y
-J
+

Q0 v

19§ #* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITHNESS FOR A PARTICULAR PURPOSE.
ZD '.%".'.".\"##1\'t'Sﬂ'ﬂ"&'t'ﬁ?-‘ﬁ".'.".T'S?-"&"&'t'#ﬂ"&'t'ﬁﬂ'ﬂ"&".T'Sﬁﬁ‘1'."&'#?-‘ﬂ"-'.'t'ﬁ?-"&"&".\"##1\"K'Kﬂ'ﬂ"&".T'Sﬁﬁ"&'##ﬁ‘##tﬁ#*t#ﬁ#*t#ﬂ‘##ﬂ'/
21

22: #include <device.h>

23!

24% /* Needed for Bargraph */

25§ extern uint8 const CYCODE LCD customFonts(]:

26




Lab 3 Main.c 2

[ S N
0 -1

W W N D
= O W0

i B

o L
W o -

L)

v Wb W
= O

uintlé curPos, oldPos;

E ft###w####t###t###w########t###w####t###t###w########t#######ﬂt###t#######ﬂ####t

* Function Name: main

i o e ol ol e e i i i e e ol i e e e e o e )
T Surmmary:

# Main function performs following functions:

* 1. Enable global interrupts.

® 2. Initialize CapSense C3D and Start the sensor scanning loop.

* 3. Process scanning results and display it on LCD/LED.

Parameters:

* None

* Return:

*

None
hxxwwxxwwxxxwwxxwwxxwwxwwrwxxwwxxwwwxxxrxxxwxxwwwxxwxxxwwxxwwwxxxrxxxwxxwwwxxww;
voild maini()

{

LCD Start():

Capdense C3D Jtart():

/* The custom fonts for the bargraph need to be manually loaded */
LCD LoadCustomFonts (LCD customFonts);

LCD_Position(Du, Ou) ;
LCD PrintString("C3D0O1™);




Lab 3 Main.c 3

50; LCD Position(Ou, Ou); :
51 LCD PrintString("CSDO1");

52!

537  /* Enable global interrupts */

54 CyGlobalIntEnable;

55!

543 /* Initialize baselines */

5?§ Capiense C3D InitializeldllBaselines();
55i

59i while (1u)

60 {

61 /* Update all baselines */

=y
oo

CapS3ense C3D UpdateEnabledBaselines():;

O
)

o
N =Y

/% Start scanning all enabled sensors */
CapSense CSD ScanEnabledWidgets():

N
o

o

o

o
(N R |

/* Wait for scanning to complete */
while (CapSense CSD IsBusy() '= 0);

/* Display CapSense state using LED/LCD */
Cap3ense Displayitate();

= O W

o
—

- - - - -, L
| | |
D | |
2 | -
| ;
LY
|

-] =] =] -1 -]
[AN]
S

o




%f” e Lab 3 Main.c 4

,.-'xxxxxxxxxxw-xxxxxwxwxxxxwxxxxxwxxxxxwxxxxxxxxxxxxxxxxxwtxwxxwwxxxxxxxxxxxxxxxxxr

(i;]

“+

Function Nawme: CapSense Displayitate
Ol e ol e o e ol e i i ol el e ol ol ol e ol e ol e ol el o e ol e ol el ol ol e ol ol ol e ol e ol e ol ol ol

-] =] =]
-]

-]
o0

* Surmary:
* Function performs following functions:

* Display Buttons' state using LEDs and Slider state using LCD bargraph
+

0 -]
= O O

[

o0

0
N S o
C

Parameters:
None

o0
o
*

Return:

0

None

-’

o Qo
(m )]
+

0
U D =]

ﬂ'tt*ﬂ‘ﬁ't##%‘tt##%‘tt##ﬁtt**ﬁt##ﬂ‘tt#7:'8".%".':'#ﬁ"&"ﬁ"ﬁ'#'&"&'ﬂ'#1:?-".%".%"S7:'8".%".':'#*ﬁ‘#t###tt*ﬂ‘ﬁt##ﬂ‘tt##ﬁtt’f

void Caplense Displayitate (void)
{

w
=

/* Display BUTTONO state */
if (CapSense C3D ChecklIsWidgetlActive (CapSense C3D BUTTONO EBTHN))
{

LI N

L B Vn ]

o
N

LED1 Write(1lu)

¥
else

{

oy N

LED1 Write(Ou)

Y
——

B = = B - >+ =
’ -
| | .
|
I -
|
e e
}
|
. J
i

|
|

B DAL AR D
(U |

[y




Lab 3 Main.c 5

100:
101!
102
103 i
104
105 |
106!
107
108}
109 |
110!
111
1121
113
114!
115
116]
117,
118! |
119

et e et e e
D NN NN
N o W N = O

/* Display BUTTON1 state */
if (CapsSense CSD CheckIsWidgetdctive (CapSense C5D BUTTON1  EBTHN) )
{
LEDZ Write(lu);
¥
else

{
LEDZ Write(Ou);

/* Find Slider Position */
curPos = Capiense CS5D_GetCentroidPos (CapSense CSD _LINEARSLIDERO L3):

/* Reset position */
if (curPos == 0OxFFFFu)
{

curPos = 0Ou;

/* Move bargraph */

if (curPos '= oldPos)

{
oldPos = curPos;
/* Display Slider bargraph */
if (curPos '= 0Ou)



Lab 3 Main.c 6

- : = - : ! - Z L
114? /* Reset position */ T
115 if (curPos == OxFFFFu]

1161 {

11?§ curPos = 0u;

118§ }

119

120§ /* Move bargraph */

121§ if (curPos '= oldPos)

1221 {

123§ oldPos = curPos;

124 /* Display Slider bargraph */

SN

if (curPos '= 0Ou)
{

o
[
o

(=1
oo
o -
Syt

-]

LCD DrawHorizontalBG(Ou, Su, 6u, curPos >> 2);

-

(V]

—

e
W W W W W W N

/% Display Slider position value */
LCD Position(lu, 10u);
LCD PrintIntlé6 (curPos);

(=%

2
133 }

134iL )

135

136

1373 /% [] END OF FILE #/
138




Lab_3 CapSense

Expected output on LCD
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