Project Description

EndUser used Psoc4 MCU to control on washer touch panel( 28 Touch-Keys & LED), touch sensing film is mainly of ITO material

Project Status: under massive production

We aim to step into this enduser’s vendor pool via supplying them the touch sensing film, a FPCB which is mainly made of new & front-end material: PEDOT

PEDOT & ITO has their own characteristics, which means we need doing Cypress Psoc4 sensor tuning by ourselves, to demonstrate that :
- ITO film’s sensitivity & PEDOT film’s sensitivity can be adjusted via parameter tuning.
- There will be a way to make two different kinds of films to compatible in a same set of sensor tuner parameters.
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Touch Sensing Film:

- samplel: ITO sheet resistance 1200hm

- sample2: PEDOT sheet resistance 4000hm
- sample3: PEDOT sheet resistance 190ohm
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Schematic Diagram
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Project Obstacles

After 15t round sampling, if we don’t change any setting in the original sensor tuner parameters in Psoc4 Creator, our PEDOT doesn’t fit well with a set of
source code which has been customizedly tuned for ITO film via a local Cypress distributor FAE. PEDOT only can run out 70% sensitivity if comparing to ITO’s
sensitivity. We think this is because PEDOT has a totally different layout structure and material characteristics with ITO. Pls see below graph in details:
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H|TO Hsample2 ® sample 3 ®EThreshold dlstrlgutor FAE cﬁ' ITO film,
(120 ohm) (400 ohm) (190 ohm) which we can not change.)

We’'re not approachable to get more supports from that local Cypress distributor to evaluate on our PEDOT film’s advantages and disadvantages.
So, we tried our own efforts to start tuning via reading Cypress’s tuner guidelines.

Now we’d like to know deeper on the parameters that we have adjusted, will have any other side-effects that we should better be pre-noticed.

Before we deliver our PEDOT sample to our enduser customer, we’d like to verify on some important stuffs such as whether we did a correct tuning trial,
whether we well understood CapSense function, whether we considered tuning factors with multi-aspects.

After checking next several pages’ details, Pls help advise what will be the sides effects for our newly set tuning parameters.



How to move away the obstacles that we met —— try on tuning by ourselves

Before tuning, we did a test to see how will be ITO’s compensation capacitance value and PEDOT'’s.
Based on below test result, we try to find out which tuning parameter can be suitable for both ITO and PEDOT.

Sensor capacitance [pF] 1} cap saturation
45 v" Sensor cap = Total cap - Pin cap
L R | ¥ WoW WoWoW

40
3
3
2
2
1

1

5] N} > A7 ol >
& & & & & &

(@) a1 (@] a1 (@] a1 o (@}

s

s> I
-
I

Q ™ 3
SN BN o N ® N N ®
é\,/ Q’\,/ Q’\,/ é\,/ é\,/ @// (Q// &/ (QJ/ (\V/ (\b‘/ (\b‘/ (\V/ (\V/ (\b‘/ éo/ é/)/ éo/ éo/ Q}Q/ Q}Q/ Q}Q/ Q}Q/ Q}\Q/ Q}Q/ Q}Q/
<9 <O <9 <O <O O <9 <O <O <9 <O <O <9 <O <O <9 <O <O <9 Q> O Q> O O
N N & N N & N N & S N & S N & S N S & = Y 2N 2N 2y 2N 2
o B9 B9 < B9 D D B9 B9 D B9 B9 D S B9 D o B9

PEDOT
H|TO m mple 2

(120 ohm) (400 ohm)



Firstly, we checked 3 film samples’ parameter data via CapSense’ auto calculation tool.

Now we start tuning

We took all test results as reference,
and did our tuning trial as below:

r

the parameter data we collected via auto calculation

sample 1(ITO): 1200hm

sample 3(PEDOT): 190ohm

Our Tuning Trial

Tuning Summaries:

1. Scan Resolution T

2. Modulator IDAC & Conpensation IDAC
has been newly set, meanwhile here can
reduce the disadvantages caught by high

scan resolution.

Butten | medulater IDAC | GAIN IDAC] Compensation IDAC | Scan Resclution Butten | medulater 1DAC | GAIM IDAC| Cempensation IDAC | Scan Resclution Butten | modulater 1IDAC | GAIN IDAC] Compensation IDAC | Scan Resslution Button maodulator IDAC | GAIN IDAC Compensstion |IDAC | Scan Resclution
1-0 30 1-0 37 1-0 36 1-0 45
1-1 29 1-1 37 1-1 a7 1-1 45
1-2 28 34 13 1-2 48 40 13 1-2 49 40 13 1-2 65 45 14
1-2 34 1-2 36 1-2 a7 1-3 45
1-4 40 1-4 49 1-4 49 1-4 45
2-0 34 2-0 45 2-0 45 2-0 40
2-1 41 41 14 2-1 50 51 14 2-1 51 52 14 2-1 75 40 15
2-2 37 2-2 44 2-2 43 2-2 40
3-0 38 38 14 3-0 47 48 14 3-0 48 48 14 3-0 75 40 15
4-0 23 4-0 26 4-0 27 4-0 15
4-1 40 4-1 46 4-1 47 4-1 20
42 Eh] = 13 4z 46 3= 13 42 46 3 13 42 a0 30 14
4-3 24 4-2 21 4-3 21 4-3 30
4-4 14 4-4 20 4-4 21 4-4 15
a5 2ac0 16 a5 2400 13 a5 2ace 18 4.5 2400 15
5-0 31 5-0 34 5-0 36 5-0 36
51 3z 0 14 51 4z 28 14 51 41 =8 14 Ehl E7 = 15
5-2 25 5-2 28 5-2 29 5-Z 29
5-3 32 5-3 42 5-3 41 B-3 41
=0 21 =0 33 =0 32 =0 40
=1 46 g1 54 =1 50 =1 45
=2 A& =2 57 =2 57 =2 45
=3 44 =3 &0 =3 53 53 45
zd 53 51 15 zd 69 70 15 zd 72 73 15 zd 50 75 16
s5 54 =5 57 s5 ez =5 45
=6 41 =6 68 =6 59 =6 45
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UART setting data for existing ITO qu trial on UART setting for ITO & PEDOT to let
2 films compatible to a same set of parameters

- ApNGE
Configure "UART1" ? X Configure 'UART1' -t NO C,\j\—"'//
| | WERE

Name:  |URRT1 Nene: ([N

~ Configuration /~ UART Basic | UART Advanced = UART Pins | Builtin q4p ~ Configuration /~ UART Basic | UART Advanced = UART Pins | Builtin

Mode: Standard v Mode: Standard v

Direction: T + R ~ Direction: TX +RIL ~

Baud rate (bps): Aetual baud rate (bps): 9615 Baud rate (bps): Aetual baud rate (bps): 9615

Data bits: 8 bits Data bits: 8 bits

Parity: Fone v| Parity: Fone v|

Stop bits: 1 bit w Stop bits: 1 bit v

Oversampling: 12 %| Oversampling: 12 %|

[]Clock from terminal []Clock from terminal

[ Median filter [ Median filter

Retry on NACK Retry on NACK

Inverting RX Inverting RX

[ ] Enable wakeup from Deep Sleep Mode [ ] Enable wakeup from Deep Sleep Mode

Low power recelving Low power recelving

Datashest OK Apply Cancel Datashest OK Apply Cancel




QOur trial on UART setting for ITO & PEDOT to let

UART setting data for existing ITO : )
2 films compatible to a same set of parameters

I\
Configure 'UART1' 7 X e (o RO it
onfigure : - Configure "UART1' ' \/\ERE ST ?
Name:  |VARTI Name:  [UART1
" Configuration | UART Basic /~ UART Advanced | UART Pins | Builtn q4p " Configuration | UART Basic” UART Advanced | UART Pins | Buitin
Buffers size Interrupt IMEA ~ Buffers size Interrupt IMA
Y buffer ::lzafll? % Fone EX output RY buffer sizell7 Hone RX output
TX buffer size:16 o @ Internal T& output TX buffer =zize 16 (®) Internal TX output
[] Byte mode External [4] Byte mode External

Interrupt sources
[[] VAET done

[] T% FIFO not full

[] T% FIFO empty

[] T FIFO overflow

[] T FIFO underflow
T lost arbitration
TX HACK

[[] 7% FIFO level

Datasheet

RX FIFO not empty
[] BX FIFO full
[] BX FIFO overflow
[[] BX FIFO underflow
[] BX freme error
RY parity error
[] RX FIFO level
[[] Break detected freal widthil s

0K Apply

Cancel

Interrupt sources
[[] UART dome

[] TX FIFD not full

[] Tk FIFO empty

[] T FIFD overflow

[[] T FIFD underflow
T lost arbitration
TX NACK

[] T FIFD level

Datashest

EX FIFD not empty
[] BX FIFO full
[] BX FIFO overflow
[] X FIFD underflow
[] BX frame error

RY parity error
[] RX FIFO level
[[] Break detected

Br

ak widtl

OK

Apply

Cancel



UART setting data for existing ITO

Configure '"UARTT' ? X
Name:  |UART!
" Configuration | UART Basic | UART Advanced | UART Pins  Built-in | 4b
= Information
Component Major Version | 4
Component Minor Version | 0
[l Settings
Disable O fix)
Suppress APl Generation |[] fix)
User Comments fx)
Datasheest 0K Apply Cancel

QOur trial on UART setting for ITO & PEDOT to let
2 films compatible to a same set of parameters

Configure 'UARTT'

\ UART1

" Configuration | UART Basic | UART Advanced | UART Pins  Built-in |

4p

Information

Component Major Version

Component Minor Version

Settings

Disable

Suppress APl Generation

User Comments

g|®|®

Datasheet

OK

Apply

Cancel




CapSense parameter setting for existing ITO

Configure 'CapSense’

-5 Load configuration |g Save configuration |#] Export Register Map

Hame: CapSense

Configure 'CapSense’

Basic . Advanced | Builtin
——

Hame:

|7 Load configuration | Save configuration #] Export Register Mag\ERE N

Our trial on parameter setting for ITO & PEDOT to
let 2 films compatible to a same set of parameters

c\/\

CapSense
4 b

General [SD Settings CSX Settings Widzet Details Scan Order
Regular widget raw count filter

ﬁnﬂnable IIR filter (First order)

IIR filter raw count coefficient:
Enable median filter (3—zample)

Baseline IIR filter settings

[[] Enable average filter (4-sample)
I:Ilnable sensor auto—reset
[[] Enable self-test library

I:l Ensble multi—frequency scan
10128

Datasheet

Regular widget baseline coefficient:

v _--
.-

Basic Advanced | Buit-n
——

4 b

Regular widget raw count filter
bmp!nable IIR filter (First order)

IIR filter raw count coefficient:

Ensble median filter (3-sample)
[[] Enable average filter (4-sample)

nt coefficil2s

Datasheet

Apply Cancel

General (SD Settings CSX Settings Widget Details Scan Order

Bazeline IIR filter settings

Regular widzet baseline coefficient:

[ ] Enable sensor sutoreset
[ ] Enable self-test library
[ ] Enable multi—frequency scan

1) 4 Apply

1

Cancel



_ o Our trial on parameter setting for ITO & PEDOT to
CapSense parameter setting for existing ITO

let 2 films compatible to a same set of parameters
Configure 'CapSense’ ? %

Configure 'CapSense’ 7
(.5 Load configuration [gf Save configuration |#] Export Register Map

7 Load configuration | Save configuration %] Export Register Map

Hame: CapSense
—_— Hame: CapSense

Basic” Advanced | Buit-n 4p
General CSD Settings CSX Settings Widget Details Scan Order Basic Advanced | Built-in

Scan settings DEnable shield electrode J CSD Setti . 1 1 d

ettings 1 1
Modulator clock frequency q24DDD V| Gener . £5 CSX Settings Widget Details Scan Order
hetual frequency (kHz): 24000 lll’.nﬁle the sllmiel‘ll elictrode for . Scan settings D Ensble shield eleotrode
reliable operation in the presence o
Sense clock source: At " Modulator clock frequency (24000 v .
e LA O q | Enable the shield electrode for
DEnable common sense clock .A.ctual frequen':y (](HI:' 24000 re]_iah]_e nperation in the presence UIE
Set per widg ter droplet
kl1Set per widget e allornth e Auto » water oplets
I:I Enable common sense clock
frequency (klSet per widget
Inactive sensor connection: Ground v
1 L I

IDAC sensing configuration: IDAC sourcing v

[+] Enable IDAC auto—calibration

Eneble compensation IDAC Inactive sensor conmectlon: Gygsund V

IDAC sensing configuration: IDAC -=gurcin_g_ s

[[] Enable IDAC auto—calibration <«—! 1 CHANGE !
1

Enable compensation IDAC 7

Datasheet Apply Cancel Datasheet oK hpply Cencel




CapSense parameter setting for existing ITO
Configure 'CapSense’

Our trial on parameter setting for ITO & PEDOT to

let 2 films compatible to a same set of parameters
? Py ST
. Configure 'CapSense’ GE"‘ X
5 Load configuration [¢f Save configuration #] Export Register Map \,\ N
7 Load configuration |g] Save configuration @] Export Register Map E NO
Hame: |Cap5ense ‘ R
__ Basic)” Advanced | Buitin 4b Nane:  |[CapSemse “”'
General CSD Settings CSX Settings Widget Details Scan Order W Builtn b
1) The CSK Settings tab is available only when the CSX sensing mode is selected in the Basic tab General CSD Settings CSX Settings §idset Deteils Scan Order
Sean settings The CSY Settinzs tab iz available only when the CSX =zensing mode iz zelected in the Bazie
Modulator clock frequen 24000 \"J tab.
Actu requen (kHz) H/A Scan settings
Tx clock source Auto Modulator clock frequer 24000
Enable common Tx clock Actual Freguanov (kHz) N/
Tx clock frequ . .
Tx clock source
J\::'_".Il fl'-:-:]'_'-'_-_‘.-.‘".' - Luto
:l ‘|I e 1 I 1t ! .l-
Wumber of reported fingers: H/A if no touchpad - frague (kHz)[Sat per widgat
Enable IDAC auto—calibration 1 1a] § eque | H/A
Inactive electy o nectl G sund
Huml f reported fingers: H/A i1f no touchpad
nable IDAC suto—calibration
- Datasheet 14
Datasheet Apply Cancel

Apply

Cancel



CapSense parameter setting for existing ITO

Configure 'CapSense’

|5 Load configuration [gf Save configuration |#] Export Register Map

Name: |CapSense

“Basic/” Advanced | Buit4n

Our trial on parameter setting for ITO & PEDOT to
let 2 films compatible to a same set of parameters

General CSD Settings CSX Settings
Widget/Sensor list:

- © e ~

Buttonl:l SnsD
= O Buttonl (CSD)

| Buttonl_Sns0
Buttonl_Snsl
Buttonl_Sns2
Buttonl_Sns3

L Buttonl_Snsz4

—-() Button? (CSD)

' ButtonZ_Sns0
ButtonZ_Snsl

| ButtonZ_Sns?

—-() Button3 (CSD)

| Button3_Sns0

= O Buttond (CSD)

] Buttond_Sns0
Buttond_Snsl
Buttond_Sns2
Buttond_Sns3
Buttond_Snsd

L Buttond_Snshb
= ﬁ Bnttanh (CSN)

Datasheet

Widget Details Sgan Order
Widzet/Sensor parameters:

v Widget Hardware Parameters
Sense clock frequency (kHz)

Actual semse olock frequency (ki 3000

Scan resolution
Modul ator IDAC
v ¥idget Threshold Parameters
Finger threshold
Hoise threshold
Hegative noise threshold
Low baseline reset

Hysteresis

0F debounce

Sense clock frequemcy (klz)

Auto—calibrated

Sets the sense clock frequency for the CSD widget.

Apply

5 X Configure 'CapSense’ ? P
|7 Load configuration g Save configuration #] Export Register Map
‘ Hamea: lCapSense |
4p Basic /~ Advanced | Built-in 4 b
General CSD Settings CSX Settings Widget Details Scan Order
Widget/Sensor list: Widget/Sensor parameters:
ER@YButtond (CSD) v WTidget Hardware Parameters
P Buttond_Sns0 Sense clock frequency (kHz) 3000
Eo Buttonl (CSD) Actual sense clock frequency (3000
Buttonl_Sns0 Scan resolution 6 bits ity
Buttonl_Snsl Modulator IDAC 80 <«— ' 2 CHANGES
Button!_Sns2 Gain IDAC 2400 nA/bit 4 L----------ooo-on :
Buttonl Sns3 v Widget Threshold Parameters
i Buttonl_Snsd Finger threshold 100
=-Q Butten2 (CSD) Hoise threshold 40
ButtonZ_Sns0 . .
Button? Snsl Hezative 1.1.0152 threshold 40
Button?_Sns2 Low ba:a]l.ma reset 30
= Button3 (CSD) Hysteresis 10
E Button3 S!.'I.SU )] d.e'bou.nce 3
=) O Buttond (CSD)
Buttond_Sns0
Buttond Snsl
Buttond_Sns?
Buttond_Sns3
Buttond Snsd
1 Buttond_Snsh
—-O Button5 (CSD)
Cancel O}

ButtonS_Sns0

L P I e |

Sense clock frequency (kHz)

Qater tha ranca nlask Fraamancsr Far tha M0 wideat

Datasheet

0K

Apply

Cancel



Our trial on parameter setting for ITO & PEDOT to

CapSense parameter setting for existing ITO let 2 films compatible to a same set of parameters

Configure 'CapSense’ ? X
Configure 'CapSense’ ? X |5 Load configuration [gf Save configuration #] Export Register Map
7 Load configuration | Save configuration %] Export Register Map A |CapSense
Nane:  |CapSense | Basic Advanced | Builtin 4 b

"Basic,” Advanced | Built-in 4 p

General CSD Settings CSX Settings #idzet Details Span Order

General CSD Settings CSX Settings Widget Details Soan Order
Widgzet/Sensor list:

Widget/Sensor parameters:

e

Widget/Sensor list: Widget/Sensor parameters: =) Button0 (CSD)} A | v ¥idget Hardware Parameters
- . P Buttond_Sns s Llock £ kH 3000
—---O Buttond (CSD) A | v Widget Hardware Parameters -0 Buttnll"l“n ;’::l":’; r;?“:n:!: 51 :)” 00 R 1
Button[l SnsD Sense clock frequency (kHz) 3000 i il or == 'ell‘ ook Iraquency L S .
= O Aotual sense clock frequency (ki 3000 :z:::::_g::? Sean resolution 14 bits «— 3 CHANGES
Butto:nl SnsD Sean resolution 13 bits Buttonl_5n52 go'ilul;;:; IDAC :500 . /
Buttonl_Snsl : - n=ral i heata - aln 400 nA/bit
uttonl_sns P.'[-.-dulat-.-i IDAC Auto—calibrated Buttonl Sns3 B S e———
Buttonl Sns2 ¥idget Threshold Parameters Buttonl Snsd ; ge
Buttonl_Sns3 Finger threshold 150 5O Buttom2 ':CS_D) F1rllger ::re;hild& 150
Buttonl Snsd Woize threshold 75 Button? Smsd Hoize thresho 5
=) O Button2 (CSD) . . - Hegative noise threshold 75
Hegative noise threshold [ Button? Snsi
ButtonZ Snsl : - Low baseline reset 30
Button? Snsl Low baseline reset 30 Button? Sns? :
B Hysteresis 20 E"O Button3 (CSD) Hysteresis 20
ut ton2_Snx? i 0¥ debounce 3
= o Button3 (CSD) 0N debounce 3 Button3 Snsd
Button3_Sns0 = O But;on‘! ':isg)so
=- O Buttond (CSD) Button4 Sn
| Buttond_Sns0 uttond_Snsl
Buttond Snsi Buttond_Sns2
Buttond SnsZ g“t t on:_gnsi
tt
Buttond_Sns3 Sense clock frequency (kHz) i tht:; S::S
Buttond_Sns4 Setz the zenze clock freguency for the CSD widget. __O Buttors (CSD)
i ﬁ Butto?é 5;155 P Button5_Sns0 Sense clock frequency (kHz)
it ) Bnttond ICST i e, Gate tha sance elack Frammanmr far tha FSN wldeat



CapSense parameter setting for existing ITO

Our trial on parameter setting for ITO & PEDOT to
let 2 films compatible to a same set of parameters

Datasheet

hosly

. ' ' ?
Configure 'CapSense' ? N Configure 'CapSense X
(.7 Load configuration [g] Save configuration #] Export Register Map i Load configuration [ Save configuration [#) Export Register Map
Hame: |Cap5ense Hame: | CapSense
‘Basic,” Advanced | Built-n a0 Basic /" Advanced | Builtin 4
General CSD Settings CSX Settings Widget Details Span Order anerd cso SEt.tir'gs CSX Settings “.1 dget Details Scan Order
Widget/Sensor list: Widget/Sensor parameters: W#idget/Sensor list: Widget/Sensor parameters:
=-Q Buttond (CSD) v Widget Hardware Parameters & O 3“;01‘»0 icosg)so Allv ;ld:etllal.:ﬂ;are Pu(a:ne;ersmm
: Buttond Sns0 Sense clock frequency (kHz) 3000 OB ttutltol:CS]J; ens:lc oe r;qulen:y : - g 11
= O Buttonl (CSI) Actual sense clock frequency (kI 3000 5 P u BDI:t ! Sned hetu 5"-'115‘3"3 ock frequency ( 3000 ) : 3 CHANGES
Buttonl_Sns0 Scan resolution 14 bits Bu °nl—sn 1 Soan resclution 19 bits 4; : I
Buttonl_Snsl Modulator ITAC Auto—calibrated " B“t““ —5“22 Modulator IDAC 75 / —————————————————
Buttonl Sns? %idget Threshold Parameters i Bu“"n:—sn 5 Gain IDAC 2400 nA/bit
Buttonl Sns3 Finger threshold 240 . uttonl_sas v ¥%idget Threshold Parameters
Buttonl_Snsd Noi beechold 120 1 Buttol_Ss4 Finger threshold 240
= O Button2 (CSD) orse thresho B vt tan2 (CSD) Hoise thresheld 120
] - Hegative noise threshold 120 Button? Snsll . :
ButtonZ_Sns0 i = Hegative noise threshold 120
Button2 Snsl Low baseline reset 30 Button? Snsl e
Pl Button? Sns? Hysteresis 20 Button? Sns? Low asalma reset 30
= O Button3 (CSD) OH debounce 3 =) Button3d (CSD) Hysteresis 20
) Button3_Sns0 i Button3_Sns0 OF debounce 3
=] O Buttond (CSO) = O Buttond (CSD)
] Buttond_Sns0 Buttond_Sns0
Buttond_Snsl Buttond_Snsi
Buttond_Sns?2 :u‘t t on:_znsi
tt
Buttond_Sns3 Sense clock frequency (kliz) tht::4_s::4
Buttond_Snsd Sets the sense clock frequency for the CSD widget. _ B
] Buttond_Sns6 uttond_Snsh
=1 ﬁ Enttanf (CSN) = O ButtonS (CSD)
: ButtonS_Sns0 Sense clock frequency (kHz)
Dota.nE o i ¥ ||Saty the renes rlack Frammencre For the FSN wr dest

Cancel



Our trial on parameter setting for ITO & PEDOT to

CapSense parameter setting for existing ITO let 2 films compatible to a same set of parameters

! Configure 'CapSense' ? *

Configure ‘CapSense’ 2 % |7 Load configuration | Save configuration |#] Export Register Map
(5 Load configuration [g Save configuration %] Export Register Map Hame: ‘Cﬂpg@n“
Hame: |Cap5ense ‘ Basic/Advanoed | Built-in 4p
_Basic/” Advanced | Buitin ar General CSD Settings CSX Settings Widget Details Soan ODrder
General CSD Settings CSY Settings Widget Details Scan Order Widget/Sensor list: Widget/Sensor parameters:
Widget/Sensor list: Widget/Sensor parameters: =) Button0 (CSD) a||v ¥idget Hardware Parameters
:o Battond (CSD) ~ /v Widget Hardware Parameters _ Buttond_Sns0 Sense clock frequency (kHz) ' C_'IDFID
] ButtonD_Sns0 Sense clock frequency (kHz) 3000 :o Buttonl (CSD) Actual sense clock Frequency ( 3000 !
.—-0 Buttonl (CSD) Actual sense clock frequemey (kI 3000 Buttonl_Sns0 Scan reselution 15 bits i 3 CHANGES
Buttonl Sns0 Secan resolution 14 bits Buttonl_Snsl Modulator IDAC 75 A// —————————————————
Buttonl_Snsl Modulater TDAC Aato—calibrated i~  Duttoal Sas2 Gain IDAC 2400 nA/bit
Buttonl_Sns? v Widget Threshold Parameters Buttonl_Sns3 v ¥idget Threshold Parameters
Buttonl Sns3 Finger threshold 170 i Buttonl Snsd Finger threshold 170
Butto?l 5;54 Hoise threshold 80 :O Button2 (CSD) Hoise threshold 80
ol 0 ButtonZ {CSD Hegative noise threshold 80 But tonZ_Snsl Hegative noise threshold 80
ButtonZ_Sns0 Low baseline reset 10 wo  Button2_Snsl .
Button2_Snsl Host ) 20 Button2 Sns2 Low baseline reset 30
ButtonZ_Sns?2 D;s;;ens 5 ER@YEuttons (CSD) Hysteresis 20
= O Button3 (CSD} ehounce . Button3 Sns0 0¥ debounce 3
; Button3_Sns0 =) O Buttond (CSD)
E 0 Buttond (CSD) Buttond_Sns0
| Buttond_Sns0 Buttond Snsi
Buttond_Snsl -
Buttond_SnsZ gu: :on:_gnsi
uttond_Sns
Buttond Sns3 Sense clock frequency (kHz) Butt on4_5n54
Buttond Snsd Sets the sense clock frequency for the CSD widget. -
i Buttond_Snsh ] Buttond_SnsS
- ﬁ Enttanh (NS0 = =] O Button§ (CSD)
. ButtonS_Sns Sense clock frequemcy (kHz)
Beie . o4 ¥ || Qate +tha ecanea rlank frammanme Far tha M wi deat

Datashest Apply Cancel
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Configure 'CapSense’ ? e ! Configure "CapSense’ ? e |
|5 Load configuration | Save configuration #] Export Register Map |5 Load configuration [z Save configuration |#] Export Register Map
Hame: |Cap5ense ‘ Hame: |CapSense I
‘Basic Advanced | Buitdn ap Basic/ Advanced | Builtn 4b
General CSD Settings CSX Settings Widget Details Scan Order General CSD Settings CSX Settings Widget Details Scan Order
Widzet/Sensor list: Widzet/Sensor parameters: Widzet/Sensor list: Widget/Sensor parameters:
EO ButtonO (CSD) A ||v ¥idget Hardeware Parsmeters EO Button (CSD) A | v Tidget Hardware Parameters
: Buttond_Sns0 Sense clock frequency (kHz) 3000 ‘oo Buttond_Sns0 Sense clock frequency (kHz) 3000
"o Button! (CSD) Aetnal sense clock frequency (kI 3000 =1 O Buttonl (CSD) Actual sense clock frequency ( 3000 ekl !
] Buttonl _Sns0 Scan resolution 13 bits i Buttonl_Sns0 Scan resolution 14 bits < 3 CHANGES !
Buttoenl Snsl Modulator IDAC Auto—calibrated Buttonl_Snsl Modulater IDAC 80 4// ERREEEEEEEEEEE ?
Buttonl_SnsZ v ¥idget Threshold Parameters - Buttonl SnsZ Gain IDAC 2400 ni/bit
Buttonl_Sns3 Pinger thresheld 155 - Buttonl Sns3 v Widget Threshold Parameters
O Butto?l 5?54 Hoise threshold 5 i O B Bu:;o?cls:;ls‘l Finger threshold 165
T ButterZ VCSD Hegative moise threshold [ T utto Hoise threshold 75
ButtonZ_Sns0 Low baseli : 30 < ButtonZ_Sns0 Hegati ice threshold 5
Button? Snsl ov basaline rese " Button? Snsl egative aoise esho
. 'w Button2 Sns? Hysteresis 20 - Button2 Sns2 Low ba:a:!.lm reset 30
=) O Button3 (CSD) ON debounce : 5-Q Butten3 (CSD) Hysteresis 20
Button3_Sns0 i Button3_SnsD 0OF debounce 3
—-o Buttond (CSD) = O Buttond (CSD)
' . Buttond_Sns0 i Button4_Sns0
Buttond_Snsl b Buttond_Snsl
Buttond_Sns? .~ Buttond_SnsZ
Buttond_Sns3 Sense clock fregquency (kHz) Buttond_Sns3
Buttend Snsd Sets the sense clock frequency for the CSD widget. - Buttond Snsd
P Buttond_Snsh ! Buttond_Sns5
—-ﬁ Bnttanf (0SN) i = O ButtonS (CSD)
P Button5_Sns0 Sense clock frequency (klz)
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. Configure 'CapSense’ ? e Configure 'CapSense’ ? X
(7 Load configuration [ Save configuration #)] Export Register Map |5 Load configuration [gf Save configuration %] Export Register Map
Hame: |Cap5ense Hame: |CapSense J
__ Basic)” Advanced | Buitin 4 ‘Basic/ Advanced | Builtin 4b
General CSD Settings CSX Settings Widget Details Sgan Order General CSD Settings CSY Settings Widget Details Scan Order
Widget/Sensor list: Widget/Sensor parameters: Widzet/Sensor list: Widzet/Sensor parameters:
=4 =4 P
Button?_Sns? A ||v ¥idget Hardware Parameters f ‘-  Button2 Sns2 ~| v Tidget Hardware Parameters
O Buttend (CSD) Sense clock frequency (kHz) 3000 B O Buttoen3 (C3D) Sense clock frequency (kHz) 3000
Button3_Snsl hotual sense clock frequency (kI 3000 .~ Button3_Snsi Actual sense clock frequency ( 3000 Tt I |
o Buttond (CSD) Scan resolution 14 bits —-O Buttond (CSD) Sgan resolution 15 bits <— : 3 CHANGES :
P Buttond_Sns0 Modulator IDAC Auto—calibrated I Buttond_Sns0 Modul ator IDAC 67 4// N 5
gut“n:—zm; v Widget Threshold Parameters Buttond_Snsl Gain IDAC 2400 nA/bit
B::::24_5§:3 Finger thresheld 290 Buttoend Sns2 v Widget Threshold Parameters
Button4_Sns4 Hoise threshold 140 Buttond_Sns3 Finger threshold 290
: Butt 4—5 5 Hegative noize threshold 140 Buttond_Snsd Hoise threshold 140
P uttond_Sns! ) i
EE@YCuttors (CSD) Low baseline reset 30 & o But" Hegative noise threshold 140
: ButtonS_Sns0 Hys;e:es“ 0 i ButoSnsO Low baseline reset 30
| ButtonS_Snsl OF debounce 3 | Buttoss Snsi Hysteresis 20
g Button5_Sns? " Button5_Sns? 0N debounce 3
. = Button5_Sns3 . Button5_Sns3
=~ E LinearSlider0 (CSD) B m LinearSlider0 (CSD)
{ LinearSlider0_Sns0 LinearSlider0_Sns0
LinaarS]ider0_Snxi - LinearSlider0_Snsl
LinearSlider(_Sns? Sense clock frequency (kHz) Linearsli clerO:Sns2
LT““rSlf der0_Sns3 Sets the sense clock frequency for the CSD widget. LinearSlider0_Sns3
LinearSlider0_Snzd4 ! , .
I 13 derlt Snek v w  LinearSlider0_Snsd
et LinearSlider0_Sns5
] ' LinearSlider0 Snzé Sense clock frequency (klz)
i . a ~ hd ake a ranea alan v aamanmr Faw a wi doa
Datasheet Apply Cancel i T T Qate +h P Far tha MEN wideat+
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Configure 'CapSense' ? X Configure 'CapSense’ ? X

L Load configuration (g Save configuration #] Export Register Map ll_jv Load configuration |z Save configuration #] Export Register Map

Hame: |CapSense ‘

Hame: ‘CapSense

_daliic/” Advenced (LRdiie ML Basic - Ad'\ranoedl Built-in 1 b |

General CSD Settings CSX Settings Widget Details Scan Order

General CSD Settings CSK Settings Widget Details Scan Order
Widget/Sensor list: Widget/Sensor parameters:

Widget/Sensor list: Widget/Sensor parameters:
: Buttonl_Sns4 A |lv ¥idget General Parameters — .
= o Button? (CSD) Diplexing False ~~ Buttenl _Snsl A | v ¥Tidget General Parameters
ButtonZ_Sns0 Maximum position 120 . Buttenl SnsZ Diplexing False
Button?_Snsl v Vidget Nardware Paremeters Buttonl_Sns3 Maximum position 120
: ButtonZ Sns2 Sense clock frequency (kHz) 3000 “+  Buttonl_Snsd v Tidget Hardware Parameters
=-Q Butten3 (CSD) Actusl sense cleck frequency (kI 3000 Eo Button2 (CSD) Sense clock frequency (kHz) 3000
Butten3_Sns0 Secan resolution 15 bits ButtenZ Sns0 hotual sense clock frequency ( 3000 R I
_-o Buttond (CSD) Modulater IDAC Auto—calibrated ButtonZ Snsl Secan resolution 16 bits — | 3 CHANGES
gu::oni :ns? v %idget Threshold Parameters Butto?Z_S;\Q Modulator IDAC 90 4//L """"""""
uttond_Sns . =5 : .
Buttond_Sns? Finger threshold 180 =0 B“;“ﬁ :33'; o Gain IDAC 2400 ni/bit
Button4_Sn53 Hoise thresheld 90 H O B u 4°(CSD; v Widget Threshold Parameters
B Hegative moize threshold 90 el utton 1 hreshold
Buttond_Snsd i Buttond_Sns0 Finger thresho 180
Buttond_Snsh Low baseline reset 30 Buttond Snsl Hoise threshold 90
=3 O ButtenS (CSD) Hysteresis 20 Button4_Sn52 Hegative moise threshold 20
ButtonS_Snsl ON debounce 3 Button4_5ns3 Low baseline reset 30
Buttons Snsi v Position Filter Parameters i = !
- i . Buttond_Snsd Hysteresis 20
ButtonS_SnsZ Median filter True B 4 Sns5 OF debounce 3
Buttonb_Sns3 IIR filter Falze 1 uttond_sns .. .
= }» LinearSlider0 (CSD) IIR filter coefficient 128 o O ButtonS (CSD) R g L R e
. LinearSliderD_Sns0 Adaptive TIR £ilter Falee ButtonS_Sns0 Hed:l.a:} filter True
LinearSlider0_Snsl Average Filter Trae ~ ButtenS Smsl IIR filter False
LinearSlider0_SnsZ TJitter filter True ButtonS_Sns2 IIR filter coefficient 128
LinearSlider0 Sns3 ButtonS_Sns3 _ Adaptive IIR filter Falze
LinearSlider0_Sns4 _E LinearSlider0 (CSD) Average filter True
LinearSlider0_Snsb i+ LinearSlider0_Sns0 Titter filter True
LinearSlider0_Snsé Sense clock frequency (klz) -+ LinearSlider0_3Snsl
L%nearSl::LderO_Sns? Sets the sense clock frequency for the CSD widzet. LinearSlider0_Sns2 Sense cleck frequency (klz)
LinearSlider0_Snsé v ~+ LinearSliderD_Sns3 ¥ [ Qate tha canca rlank frammanme far tha M0 wideas
S roply Cancel Datashest Merly Cancal




CapSense parameter setting for existing ITO

Configure 'CapSense’

5 Load configuration g Save configuration |#] Export Register Map

Name:

__ Basic/ Advanced | Buitin |

Our trial on parameter setting for ITO & PEDOT to

let 2 films compatible to a same set of parameters
d Configure 'CapSense’

[5 Load configuration g Save configuration |#] Export Register Map

|Ca‘pSense

Hame: |Ca‘p5mn

| , |
4P Basic Advanced | Buitin_  CHANGES : 4p

e
General CSD Settings CSY Settings Widget Details Scan Order General CSD Settings CSX Settings Widzet Details Scan Order / \A
Scan ' . P Slot scan
Ef:: Sensor assigznment Sense clock (kHz) Scan resolution (bits) i}:: ?ﬁs Coe slot Sensor assignment Sense clock (kHz) Soan reselution (bits) time (Ms) &

0 Buttond_Sns0 3000 6 3 o Buttond_Sns0 3000 & 3
1 Buttonl_Sns0 3000 13 341 1 Buttonl Sns0 3000 14 683
2 Button! Snsl 3000 13 341 2 Buttonl_Snsl 3000 14 683
3 Buttonl_Sns2 3000 13 341 3 Buttonl _Sns2 3000 14 683

4 Buttonl Sns3 3000 14 6583
4 Buttonl Sns3 3000 13 341

5 Buttonl_Snz4 3000 14 683
B Buttonl Sn=zd 3000 13 341

& | Button? SnsD 3000 15 1365
6 Button?_Sns0 3000 14 683

7 |ButtonZ_Snsl 3000 15 1365
T Button?_Snsl 3000 14 683

&  |ButtonZ_Sns? 3000 15 1365
g Button? Sns2 3000 14 683

9 Button3_SnsD 3000 15 1365
9 Button3_Sns0 3000 14 683

10 Buttond_Sns0 3000 14 683
10 Buttond_Sns0 3000 13 341

11 Buttond_Snsl 3000 14 683
11 Buttond_Snsl 3000 13 341

12 Buttond_Sns? 3000 14 683
12 Buttond_Sns2 3000 13 341

13 Buttond_Sns3 3000 14 683
LEREattontionsd g0 3 G 14 |Buttond_Snsd 3000 14 683 v
14 |Buttord Snzd 3000 13 34l v 16  |Buttond_Snsb 3000 14 683
15 Buttond_Snsb 3000 13 341

16 ButtonS_Sns0 3000 15 1365
L |Eofradt gLt L B 17 Button5_Snsl 3000 15 1365
17 Butter5_Snsl 3000 14 633 18 Buttor5_Sns2 3000 15 1365
18  [Buttens_Sns? 3000 14 688 19 Buttor5_Sns3 3000 15 1365
19 ButtonS_Sns3 3000 14 683 20 LinearSlider0 SnsO 3000 16 2731
20 LinearSlider0 Sns0 3000 15 1365 21 [Linearslider0 Snsl 3000 16 2731
21 LinearSli rlerU_Snsl 3000 15 1366 o2 LinearSliderd Sns? 3000 16 2731
22  LinearSlider0_Sns2 3000 15 1365 23 LinearSliderD_Sns3 3000 16 2731
23 LinesrSlider0_Sns3 3000 15 1365 24  LinearSlider0_Snsd 3000 16 2731
24 LinearSlider()_Sns4 3000 15 1385 25 LinearSlider0_SnsS 3000 16 2731
26  LinearSlider0_Sns5 3000 15 13685 26  LinearSlider0 Snsé 3000 16 2731
26  LinearSlider0_Snz6 3000 15 1365 27 LinearSlider0_Sns? 3000 16 2731
27 LinearSlider0_Sns7 3000 15 13685 28 LinearSlider0_SnsB 3000 16 2731
2 LineaSLider0_Susd 3000 15 1365 TS

Datasheet

Total scan time: 22 ms

Apply
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] ] ?
Configure 'CapSense' ? ped Configure ‘CapSense X
o P e e S | e e e (5 Load configuration [d Save configuration 2] Export Register Map
Hame: CapSense I
Fame: CapSense
. _ Basic ~ Advanced ” Built-in | q b
Basic | Advanced / Built-in 4 b
- - = Information _______________, I
= rmation T T
Component Major Version | 7 <+— | 1 CHANGE '
Component Major Version | 6 - - b ---------=-= t
Component Minor Version
Component Minor Version | 0 .
[zl Settings
=l Setti .
ings Disable O o)
isabl
e — O ) Suppress APl Generation |[ ] fix)
Suppress APl Generation |[] fix) User Comments )
User Comments fx)

This page was about the content that we sent out our first inquiry in last week, on what’s the difference between PDL3.1.1 & PDL3.1.2 which
had been posted on Cypress Developer Community.

and thanks so much for Motoo Tanaka’s detailed reply which helped us clearly dig out lots of difference between CapSense6.0 & CapSense7.0.

but after updating PDL library version, we still didn’t find a way out of dilemma at that time where we should make our PEDOT film well fit into
the source code which had been customized for existing ITO film.

So, this week, we pluck up courage, and did parameter adjusting in CapSense sensor tuner by ourselves.

This is our first try, we’'d like to get your advice on whether there is any side-effect that we neglected in all parameter adjusting, and any other
tuning skills and aspects that we should consider into this project.

We need your sincere help and suggestions. Thanks so much!
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Before the Parameter Adjusting
PEDOT sample2 vs PEDOT sample vs ITO
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After the Parameter Adjusting
PEDOT sample2 vs PEDOT sample vs ITO
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Button3-Sns0 Slider0-Sns0 Slider0-Sns1 Slider0-Sns2 Slider0-Sns3 Slider0-Sns4 Slider0-Sns5 Slider0-Sns6 Slider0-Sns7 Slider0-Sns8 Button5-Sns3 Button2-Sns0 Button2-Sns1 Button2-Sns2 Button5-Sns0 Button5-Sns1 Button5-Sns2 Button4-Sns5 Button1-Sns0 Button1-Snsl Button1-Sns2 Button1-Sns3 Button1-Sns4 Button4-Sns0 Button4-Sns1 Button4-Sns2 Button4-Sns3 Button4-Sns4

PEDOT PEDOT
B sample 2 ®sample 3 " Threshold Value = Tun_ITO

(400 ohm) (190 ohm) (120 ohm)



