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General ]/Widgets Config ]/-Sr_an Order ]/Ad'u'anr_ed ]/-Tune Helper ]/Built—in ] q B
J Load settings H Save settings

Tuning method: IMD (SmartSense) j
Raw data noise filtter: |F|rst order 1IR 1/4 (default) j
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Widget EEE &+
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Name: |CapSense

General /" Widgets Config | Scan Order |~ Advanced | Tune Helper | Buit-in | 4 b
Add button | E3 Remove | Rename |
E| | Buttons B Tuning

L@ Finger threshald (FT) 20
=-| || Linear sliders Noise threshold 5
- -[E LinearSliderd Hysteresis 5
E| | Radial sliders Debounce 5
- .J& RadialSliderd Scan resolution 8 bits

EI | Matrix buttons
. ~E MatrixButton0
& || Touchpads
¢ -[E Touchpadd
£ || Proximity sensars
- & ProximitySensor0
= | Generics
- Genericl

< >
Datasheet | OK I Apply | Cancel
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Configure 'CapSense_CSD_P4' ilil

Name: ICapSense

General /"~ Widgets Config |~ Scan Order |~ Advanced | Tune Helper | Buit-in | 4 b
Add button | El Remove | Rename |

=0

TRL:

|/ Buttons B Tuning

| Finger threshold (FT) 20

|/ Linear sliders Noise threshold 5

/8 LinearSliderl Hysteresis 5

| Radial sliders Debounce 5

|8 RadialSliderl Scan resolution 8 bits
Matrix huttons

" FRBME — o GG R R G RSN AR A IS A B . AL SR R E K T R
B, iR . BRIAEN 100. 8 fi743 % widget FIE AL HZ [1...255], 16
B33 widget B A TEH 2 [1..65535]. 8 Arfr#EE widget FIFHRE + BHEFIH S AFIA
fe KT 254, 16 fisr#ER widget NMIARE AT 65534,
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o 8 fFr2r ¥ widget A RUETE B [1...255], 16 f74> ¥ widget FAG 21 16 &
[1..65535].
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JGEE [1...255], 16 £ #1% widget A AE TG H 2 [1..65535]. FHEBRE + B A vl # it
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3 HER R R JERTHEL (raw count) 9 2N-1. 38073 # 5 A di v ik P AL P9 R BB0RE AN 5168 B
(fEMEEL), EaIginiafinsal. ERIAMEDY 10 AL

R %
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Name: ICapSense

General /” Widgets Config |~ Scan Order | Advanced | Tune Helper | Buit-in | ¢ b
Add linear slider | E3 Remove | Rename |

=-| | Buttons B General

- & Bution0 Number of Sensor Element 5

2| | Linear sliders API Resolution 100

L LE Diplexing Non diplexed (default)
2| || Radial sliders Pasition Noise Filter First order IR 1/4 (default)
 -I&@ RadialSlider0  |B Tuning

=/ | Matrix buttons Finger threshold (FT) 100

- MatrixButton0 Noise threshold 20

= | Touchpads Scan resolution 12 bits

. .JE@ Touchpado

— i

" ERBITAEE — ESURFARITHECE . AP S HER SRS T B Y 20:1.
AP 73 H 2 5 4% R G To it 2 LU NI 22 2538 Bt B8 0 T Fa fn B AL R R 1 . A8 A RTE
[2...32]. BRIME N5 NITR
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L - 4B (BOA) BT, WL Fe VR N S AR G IL AN PE S L, el 25 e e
T 2R A TR P 8 1) 51 LS 2

Normal Linear Slider Diplexed Linear Slider
I $k
O  — O]
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- — P

P E MR IR 2 — PR A YR AR R DUAT A B . X TN E ) Widget, X AT
— MR AR R TIBBARRATEN, WA ) Re fiiid — T I UE R AR 8B 0

¥

BRI

P

—Br IR 1/2

—B IR 1/4 (BRIA

£S5V 5

U 00000

TRL:

FRRBME — & & Bl R U3 KRB0 A B TS B BIE . AR R E K T LA
I, ZR R AR . BRIAECA 100, 8 17K widget F RUE TG Z [1...255], 16
K14y 3% widget [ ZUE JE F 2 [1..65535].

W A — ST R AR RS R A . IR EUE & TR, AN e .
SRR A, AR RS AR RS v BE A RS AT XS SRR R B RS R . SR
FEBE NS, FIEMIE T RSP e s, BN INEEL, SEUR O ETH R . T
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B R\ EAHRR — E O HER . WS HC LM B Widget P AT A A I T R [E) 25 7 AR R
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Name: |CapSense

General ¥ Widgets Config | Scan Order |~ Advanced | Tune Helper | Buit-in | 4 b
Add radial slider | E3 Remove | Rename |

E| i Buttons E General
- & Button0 Number of Sensor Element 5
E| | Linear sliders APl Resolution 100
. -[E LinearSlider0 Position Noise Filter First arder IR 1/4 (default)
B E Tuning
Finger threshold (FT) 100
SEE Noise threshold 20
- -[E MatrixBution0 Scan resolution 12 bits
__.ﬂi=

" RRBRITHBE — OB AN E. APl R SRRSO L N 20:1. B
API 73 #3546 AR oA 2 LE I s 22 2238 i o PR 2 R R D . BB TG L
[2...32]. BRWNE NS MILE.

" AP SR — 2 OB F YRR BB ITEREI AN AR L. [ERERGERN [1...255].

" ATEREFEIEEAY — R R AR DT A B . AN E I Widget, (X AT R
— AW . R TIEIEAR RIS, WA F M D ae iR — A B g g as i o

G

HE 8

T

—Fr IR 1/2

—r IR 1/4 (BRI
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MR BE — E I S0 B AL A i R . W SRR = T A, WIASTE e L.
RS BEIIAG, (LRSS M m AL i) i ZBE AT . XFE S SR B R B BB R . W 2R g
FRE KSR, TRRAB RS MR s, H AN nRMELZ, SEUOMETFEER. TR
O AR AE BAR T I ERE R THEUE . BRMEDA 20, 8 £ 43 #F2 widget 1A 2R 76 [ 2
[1...255], 16 {74y widget (1 A et FE & [1..65535].

B#PR — AR PR . IS EOT RS Y Widget P T 1R B I I (8] 277 A2 52
Wi, N AL R R R IGHHE (raw count) D 2N-1. 38045 25 258 ] 42 kA0 Wl £y 3R 4
FEFIERE L, (HaBndRet A, BRINEN 10 4L,

piElRig

Configure 'CapSense_CSD_P4'

Name: ICapSense

21|

General /"~ Widgets Config | Scan Order |~ Advanced | Tune Helper | Buit-in | 4 b
Add matrix button | Ed Remove | Rename |

B Column Tuning
Column Finger threshold (F 100
Column Noise threshold 20
Column Hysteresis 10
Column Debounce 5

=+ | Buttons

. /5 Butiond

= || Linear sliders

- /& LinearSliderd
= || Radial sliders

..[E RadialSliderd Column Scan resolution 12 bits
=/ | Matrix buttons E General
I Number of sensarraws 5

Number of sensor columns 5
/8 Touchpad0 B Row Tuning

=/ | Proximity sensors Row Finger threshold (FT) 100
- & ProximitySensorl | Row Noise threshold 20

EI |l Touchpads

=8 | Generics Row Hysteresis
- Genericl Row Debounce
Row Scan resolution

R

10
5
12 bits

FIAT R BUE — 52 5 2458 R0 14 K slf /N R0 B S B B RAT I AR TRV B R . 4%

SRR T S RE R, Z R s g, BRIEA 100, 8 173K widget FIH RUH
YU A& [1...255], 16 fr4r#i% widget HIA SUE U H &2 [1..65535]. 8 fr4r#%& widget HIF I8
BAE + R RAAEE KT 254, 16 £ #1% widget ANAE KT 65534,

FUATRE S BB — & SO FEAZ B A AT AL RS e A5 0 . W SR = T e, TUAS B
FeEZk . WRME RS RE AR, AR A AR AL TR RIS AT o XA 2 T BURR R A R Bl 5 15
Too GnIRMRS BE RS, THaAbBn] R oiR e s, BNARGINIEAEL . RS R 35
We. BRNMEN 200 8 i #% widget A BUETERZ [1...255], 16 fi77r##% widget A
RE 2 [1..65535].
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PSoC® Creator™ 41 {1 4E T/t

FIATIRHE — VNI PR B8 B RN AT AL SR BTG S IR A B 3 10 22 40 3R s o L SRAR IS A T AR5 2
IR, W EE L AR T T4 BE SR A A AN A BIRAS B4 1F . i AL K 28
TR EIRAS, W Z A T UK T F 48 BUE SR 1 Z A ) 26 RS 4 tF . 1B
A BT 0 O R IR T AL B3 e i RN 48 /0 B R A & S EUZBIRS IR 3A . BROMEN 10. 8 1
3R widget A BUETEHE [1...255], 16 4y ¥ widget 4G RUE 6 Hl 2 [1..65535]. 8
PLor R widget FIFRRBE + BHEFFSFARE KT 254, 16 f74r 3% widget ANGE KT
65534,

FUAT BB — T RGBT 10 BB AR A DD A R0 B B 8 . 9 7 A A
S A SR A DRI RS, AR ROREACKUREN 2253 P I8 SR A6 T 45 B (2
B2 1 BRI 5. 2 B0 B B RIB 07 A & S BO e R P B A . 8 1o
535 widget M XA [1...256], 16 5% widget (176 % (i A [1..65535].

FUATIHISY PR — S SUBRERPIRIT IO D% . IS HOAERE 6L Widget S/ 11
A IEBR IR 1100, N 1) DR B R A (raw count) 9 21, 9119
HE TS ES AR (0 R R VR L, (LS ). BUAIT A BB, LA
FHIE R AT BRI 10 AL

—

" RRBIATEE — & SOV MSIRIT SR ERERGERDY [2...32]. FIAAT T4
=EIREIN 5 .

AR

Configure 'CapSense_CSD_P4'

Name: ICapSense

General /"~ Widgets Config |~ Scan Order |~ Advanced | Tune Helper | Buit-in | 4 b

Add touchpad | EJ Remove | Rename |

=+ Buttons
¢ -[E Button0
2| | Linear sliders
. -E Linearsliderd
= || Radial sliders
& RadialSlider0
= | Matrix buttons
-~ MatrixButton0
&+ || Touchpads
T oo
| || Proximity sensors
. /& ProximitySensord
= || Generics

B Generic0

Page 10 of 67

B Column Tuning
Column Finger threshold (F 100
Column MNoise threshold 20
Column Scan resolution 12 bits
B General
Number of sensor rows 5
Mumber of sensor columns 5
Row APl Resolution 100
Column APl Resolution 100
Paosition Noise Filter First order IR 1/4 (defaul)
B Row Tuning
Row Finger threshold (FT) 100
Row Noise threshold 20
Row Scan resolution 12 bits
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P
" FINTFRBME — & L FEUE R U R Bk B b AR S AT AR IR TR B AR . Ak ik

BIME R T MR, AR S A A B . BRIAME N 100, 8 A4y #ER widget (4 X {E U
il [1...255], 16 i #% widget HIH KA 6 /2 [1..65535].

FIATIEFS B — & XA BAR 5 FIAT B A% IR AR e 7 B o an SR V40 i T B AR, AN B 37 i
. LA B I AT BT L BE T 80 . G SR A5 AR, A% B A B 2 mT R
W ZMEART . XS S EU A R o A B e . R A REOK T, TR AT B SRR A
s, HONONRIIAEAEL . XA IS RO T AR . BRIAMECN 20, 8 f4rHEE widget 1F
RAEVO & [1...255], 16 £ 5 #E% widget 7 RUE E & [1..65535].

FIATE PR — & SUER ST B 0 9. IS HO0 il Widget 5147 A BT 1%
SRS BT[] P 2R R o N 38 0 R s K IR 26 T4 (raw count) Dy 2N-1. 39y %
AR R A I ) R ARSI L, (H NI (8] ZUANAT 309 0 WER AN S, DLSRAGAH
[l ) R K. BRME DY 10 £z

—

PR FIRATHOBUR: — 5 AR AN 5 AT 0BT . (00 R [2...32]. SIRIAFA
T BRI 5.

AP| 3R FIRAT — & SUEERIINAT 70 B3 . EIZVEH WA RS TR BE. EE
RFE A [1...255].

AL B R FE YRR AR — MR S SR AR N B B R e 8 TN E ) Widget, X AT H AN
JEW AR KT UEBAR RBTENS, WARHE T DRl — 5 W yE s #3447 o

Q &t

SREIERYIEY)

Rk

—Mr IR 1/2

—F IR 1/4 (BRI

RN

O OO0 0 O
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BinfeRaE
2[x]

Name: |CapSense

General /” Widgets Config |~ Scan Order |~ Advanced | Tune Helper | Buit-in | 4 b
Add proximity sensor | E Remove | Rename |

=+ | Buttons B General

/& Button Mumber of dedicated sensi 1

= || Linear sliders E Tuning

¢ /B LinearSliderd Finger threshold (FT) 100
= | Radial sliders MNoise threshold 20

. -I& RadialSlider0 Hysteresis 10
&k || Matrix buttons Debounce 5

- B MatrixButtond Scan resolution 12 bits

EI |/ Touchpads

. Bl Touchpadd

2| || Proximity sensors

8 | P roximity Sensord
A Generics

HE: BR¥EE Widget BAAh, BT Widget #/EBRIENL T /A . B T-H2L Widget B4 4 i ) $2
K, AFRFE LM Widget BT PGEmR B, R AAE AP 305 F#2E Widget. {8
CapSense_EnableWidget() &%k LU H #23 Widget.

—
" LRHERBIUHEE — ERTHEBEABRENEE . XSRS RO T AR
Widgets £ /2%#5 . AT Widget /a8 5T EAME R, BUIATIERR LI BT AL K35 .
O 0 — AR EER IR — AN NI A A A8 U e B 15 0 . A 14 It Widget 73 Bt
AL RS o
Q 1 B — RGh L IR RS E.

U

" FREME — o R BT R TR OREIRNAR R A TE S M . SR RS RE R T
BERT, 1Z30 e e R i, BRIMEN 100, (HRIE RGERE 2 [1...255] [ 8 A4y #iR
widget Fl1 [1..65535] 1] 16 fii4r 3 widget . 8 AL4r#ER widget FIFIEBRE + BRI B4
Ae KT 254, 16 fi/r#E% widget A g KT 65534.

W OWRFSRME — o AR AR A . ORI AUE R T ERE, TR AL . an SR
G, AR IRES AR WS 1] BEA RS AT . IXFE S S UM B R B BUE R . a0 SR BRI K
B, PR RSB R AN, BN ELE . XS FEUMBLRR. 8 AL iR
widget HIA RETEFE 2 [1...255], 16 A7 #1% widget HH R Y6 H /2 [1..65535].
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CSD)

B IRWE — IR RS TR SRS e ) 22 40 IR o WNRAR RIS AL T ARVESIRAS, T ZE B TR AR
TFRBE SR AN NG BPRE R F . SRR TIESNRES, W ZEE o
UK T F 18 RE SEH  Z A BN ARG RPIRASFE e 251 . IR A A BT CRAR IR e % 2 e
FEAFAR AN S AR 1)/ INIE RS B A 2 S BT AR IEH . 8 A4 #E% widget 14 A0 E v
72 [1...255], 16 /3 ¥ widget ()4 BE 5 B /2 [1..65535].

" BB — I BB BT RS SRR AR B AR SRS e M . N TR IR RS AATE SR
BUIEESPRES, EERREAMEN, Z5 M AL IR EFRBREMRR A . £
R BN O i SR e AR R 1Y) M P AN 2 RO AR IR . 8 AL s HEEE widget 1A U Vi [ 2
[1...255], 16 £/ widget K4 B{E 6 /2 [1..65535].

" R\#AHR — AR HER . IS EOT L Widget FIHEFRERAIFE AR . N AL 9
K KRG (raw count) A
2N 1, MR AT AR b B ) R T RS L, (B St (A, B TR BRI AR
DUASE FH 1R 73 1% 2 S L i 2R 4B B A FH IR 40 R e B vy, DA KA VS [ . BROAE R 10 fr.

&

2(x]

Name: |CapSense

General ¥~ Widgets Config |~ Scan Order | Advanced | Tune Helper | Buit-in | 4 b
Add generic |E] Remove | Rename |

= Buttons B Tuning

. - Button0 Scan resolution 12 bits
2| || Linear sliders

. -[E LinearSliderd

&/ || Radial sliders

- -[E RadialSliderd
E| | Matrix buttons

¢ /B MatrixBution0

E| | Touchpads

& Touchpadd

= || Proximity sensaors
..[E ProximitySensord
= || Generics

A

N

W] Genericol

¥

AMASPR — & AWM PER .. SEHHEH Widget 335G (8] 4 5200 . N AL 590 95
Rig KRG THE (raw count) A 2N-1, 3850409 R n] $2 i BAG I 1) R BBUE A B ik Lh, (H 23
o E . BRIAE N 10 £7.

N Widget [SURME—/MNEFTET, ROANFTA SPUC IS HA R, USCRFAE TR e

X Widget [f] CapSense 1% @8 f15H 2.
= e CYPRESS

Do
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PSoC 4 H % U&MN (CapSense® CSD) PSoC® Creator™ 41 1% 4% T fift

“ERIRF RS

Configure ‘CapSense_CSD_P4° ilil

Name: ICapSense

General }/Widgels Conﬁg)/ScanOrder ]/Advanoed ]/Tune Helper ]/Built-in I 4
4+ Up ¥ Down |

:gtan Sensor

>

LinearSliderl_el__LS
LinearSlider0_e1__LS
LinearSliderl_e2_ LS
LinearSliderl_e3_ LS
LinearSliderd_ed_ LS
RadialSliderl_e0__RS
RadialSliderl_e1__RS
RadialSliderl_e2__ RS
RadialSliderl_e3__RS
RadialSliderl_e4 RS

Sensor scan time: 0.056 mS Total scan time: 0,62 mS

Baselining IDAC:  |200 Compensating 1DAL: Iaﬂ
Datasheet | oK I Apply | Cancel |

4

Analog switch Modulator
divider divider

]

=R =T - T A B A R B I

Pa [ R [ e [ ea | ra e | ra | | Ra | Ra

=

2
2
2
2
2
2
2
2
2
2
2

THE
ZLEAAELL T4

" B/ A+, fEIEER Widget FEHIERIR T ETRREA. WREE T Widget f5—>BL
Ao, MR iEE ¥4 Widget.

VER AR AR AZ A, 0 N2 FE 73 Be 51

W IR RGBT PR . R AE Iz T Faash, PO @ H AL HAl s
SRR R T4

e
B Ctrl + A — EHFFTH 1L RS

® Delete — MR & lads MM ER P M ks (DUGE M T8 G widgets).

BRAFF R0 HidR 5|

TREREUIT R A (A8, JFRfE SR I 078 fa T O A . B AT e O [2....255]. 3R
WMHEHN 12,

4
e

'.—= CYPRESS
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PSoC® Creator™ #11F% 4% -t PSoC 4 #2750 N (CapSense®
CSD)

IR E (ML TRGETR) PZE, WS R -

LB gap eyl
TR RS AR, JEHE R AR G S AR . (ERA RGER DY [2...255]. BRIMEDY 12,
IRBE—RRRE (LLTRFER) $ZEM, WZFERRET .

F kLR IDAC 1H
BEILUEL IDAC fH. Ax JulE A ZGTEEAT 0 & 250 2z (8], 8x yu[E A REE AN T 0 & 125
2 8. BRAMEAN 200.

M IDAC &
feE M IDAC 1. HRGEEANT 0 & 127 2 18], BRiIAE N 80.

Widget 5|%

Widget UK ARS8 BAT I RAER T3 . 5 Widget A2 BT 14 B3 48 AR [H) (1 i ¢
PLY B AN Widget oo

PR AL TR BR T (5 G P AR RS, B AT AT DA P A T B A0 o At A B3 O 24 4w G DU
Beilitk. B, FRERAR ATREAT —ARATLR, AR EIgeieok, HBAR AL ISR vT BE th kAT 2k
R T A LB . T X LA R AR I g, DGR . (B e e - it
TR, AER AN MBS AT, DA .

SRR R, B I AT B AR IR B AL . AR RS T L P AR S . AT At
P e R A B2 M B TR SR BB . MR A0 T 32 o rp e A IR
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PSoC 4 H7:Uv (CapSense® CSD)

Advanced (FHZ%) ®TFE

PSoC® Creator™ 41 {1 4E T/t

confqure Capsense csp py 20
Name: ICap Sense_1
General I/Widgets Config }/Scan Drder)/Advanced }/Tune Helper I/Built—in ] 4b
Current source: Shield: IDisabIed {default) j
IDAC range: Shield signal delay: INnne {default) j
Analog switch drive source: IDired j Shield tank capacitor enable: IDisabIed {default) j
Individual frequency settings: IEnahIed j Guard sensor: IDisabIed {defautt) j
Analog switch divider: |12 Inactive sensor connection: IGround {default) j
Modulator divider: iz
Cmod precharge: IPrec:harge by'iref buffer ﬂ
Sensor auto reset: IDisabIed (default) j T h e e IPre charge byViref buffer ﬂ
Widget resolution: IEH:uit (default) j
Negative noise threshold: IZD
Low baseline reset: |5
Datashest | QK | Apply Cancel
A

FLIR

CapSense CSD ZREHE AT, LUGNIESL B as LRI . IDAC ¥R il IDAC JR A

FHAGH PSoC 2814 FH IDAC.

" |IDAC HHVRE (BRiN) — IDAC KR IE AL B RHI L %F Cvmop. I IR HL B 78 VA | L 25

Cwmop fil GND 2 [a]A5 %,

R BWFERZE BT IDAC ¥, FOWAH LAY

FpOTE, EIRALREME L iR =, (H AT EESRASMY VDAC SR AR AT F AR Vref

TR

" IDAC HRBH — IDAC M| 2 Cvop HUR LI, BRAUIT RERL EAE Voo FHIHH] HLZ
Cmop Z[A]52 %, $RABtAIIR. RAEHABME LIS BA IDAC PR, HizfdEH Tk

EZ (8 an

Page 16 of 67
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PSoC® Creator™ #11F% 4% -t PSoC 4 #2750 N (CapSense®
CSD)

IDAC &

WS e BIRIR N IDAC JulH . BRMERJLT-FTH CapSense Wil Hif ikt BARAK K
HEL VAL Y B30 5 A T AR A e 5 U R B

B oAx CERIMED

B 8x

Analog Switch Drive Source (BT RN

BESHUR T R 7 AR R IR, DA E AR S )4 20/ I HI B2 Cmod IR
" EHE CGRIMED

® PRS-8b

® PRS-12b

¥ PRS-Auto

R E

U E BT S e A . iR E BN E FH— A% FH 1) Analog Switch
Divider (BLFUIFICoAias) fH; WRABH, NSAEEZRAUEH —4 Analog Switch Divider (1
PUFF o088 {H-

BAIT R A%

UESHda e AT R SEs KME, IR0 58 T8 U - HE R . BT RGN [2...255). BRiA
BN 12,

IR BRI BN, WiZheeA T .

A& SRk DATIFS FEL A A 1) P AN W D7) 48 22 18 1 R 2% Cmod A I FR 2 Cmiod Y14 Analog
Switch Divider (BRAUTFI/340i%s) %I CapSense CSD W8k 4703, F=A s st &b, 24040
PRI, AR DU R e, SR UGS (raw count) 381, [ Z TRAR

Lalbig i

WS EH T8 2 W 23S - eS e, FErf e A 285 H AR . ([ERA JGEH N [2...255]. BRAE
N 12,

IR BE—RRERA, NZREAT

ER: A NI O Bas 54, ONIX S s R A& . ARG, 8
% I“CapSense Ff&1"—5,
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PSoC 4 F7 UM (CapSense® CSD) PS0oC® Creator™ ZH {4 %5 F it

feiBas B3 B AL

WS HR BN, e L BRI S, o EE T B T R T BE . AR B

ZNEAL, ARG ZETHECE IR/ TR BIE (WS BREY B (ED BLARY, A =8, BRak

FEAE BN TEATAT A R A b E A5 R85 1T R A THEL (raw count) TR b IR IR AR 4G 44T HF ) 1), 75 )

PR S AR T OV -

" B — BRI ORI L BRI R, AT IRE Gt B e B IR AL B R AT, (EPR 1R %
S T N B R RIS (] o M 80 B R A% Sl () B KPS ) (LA 6 31 10s) , (HZ2
TCATAT W) il AL S 1T S 46 T 2 (raw count) RAK EFHINF, W] DABHIEAR IR/ IR LAT I . 5
T (raw count) SRR T AT A o LU R R 2N < i R S R A U IR R PR AR A T 3
.

" A G — RGUIRDLTH 2l R SH e R B E A7 AU v 24 1R B AT 3 pld%
S R IR B B R A . FLOUA T, FBR TT DAAR SRR S HAH HORES . Tk N AT e RS 2
S —MEE XN T, W T R R AR B S

Autoreset Dieabled

4 Baseline
Rawcou nis
Diflerence
Autoreset Enabled Tird
b
Time

Widget 2%

ISR E Widget ERE S0P 8 fr (1 575) RENIED, NYH T4RL MY,
o IR Widget (i tH 8 Ay, W ARG T UK, NEAT I, RAUE B 23 el ) Yo

= )
==# CYPRES

/
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PSoC® Creator™ #11F% 4% -t PSoC 4 #2750 N (CapSense®
CSD)

(~128). ER BRSNS A AR Widget n 3255 T 16 2 #8 %, @il 8 A HER ] aE
B NIRZE, 16 PP nZe e i, (B R BML RS S 2 AN 771 SRAM.

" 8L (17 —EBRA

" 1647 (2 FT)

1 g 7S R

ARZHde B E AR R UG T (raw count) iRk, HIHETHEL (raw count) IS 284 7l 2 18] 1)
T ZEE . (EARGEE Y [5...255]. ERIME N 20,

IREAELE AL

ZSHUE T EALRUEL B FH AT (raw count) DAZRER I I SRRE RS, X R RAE R R UG5
(raw count) W2/ IEHESAE . ERIATEH N [1...255]. BRIAE N 5.

Bk

BEZHda e e Y Bl o e A A 1 /\W?Fﬂﬁ&i@l‘&iauﬁﬁﬁ%/ﬁﬁﬂk/ﬁ&%ﬂ%ﬂ%ﬂ@o PN
R E 258, WS %kl —

B (BRI
® FEnabled (JEH)

Bl s 5 R
WS HH T 1€ HFCLK A%, W% CSD BT csd_sense 17 FriEiR .

"R (BRI
e A B
B2 MNEM

B AR H

UES BRI E R 75 5 RPRE P A Crank R85 R i LA R IR0 51 B . It F 28 ORI I 7 il B
[FIFE, K Cmod Fii7g LBk Csh_tank fiize Al st BN I 10 Z2rtdb AT Hise i, 2R I Ctank
HLZ .

= A CGBRUO
JAH

IIu

“‘?

.-—= CYPRESS

III!"I

|l||
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PSoC 4 H1 & # N (CapSense® CSD) PSoC® Creator™ ZH 4% 4% F it

Ry e B
BEZHOT R IR A ik 35 BRI 75 297 K RS2 o Rk o SR Bl K SRR (A H Rk
BN . MR HTIRE. ARSI EZE L, 152 WALEE T et —5.
"2 (BVO
" JEH
JEESRSI B ERE

WS HE SCRA e 333 I Fir A A I (R BR UM% AR 1 12
=B (BN — BT AR RN I, BRUONIZRE T DA Sl 0 A TR A

" HIi-Z B — SRS SRS AR AL TR B TR
" BRRR — 4 A R AR IR AL IR RO . BERUE T ROARIESE T A B IS S IR
5 5F wc AR — FE R, TSR K RE IR RGN S . W RBE R R, Wt ThREAN AT

Cmod W7 H
S H A k48 2 T Cmod HLZ5 (1T 78 HL I

I Vref e T (BRIA)

L 10 AT e

Csh_tank TAZEH
SR YR € T W3 Bl AR 1) Vref Y.

W Vref 2R TSR (BRI
WL 10 G AT HiTE

IIu

=
%= CYPRES
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PSoC® Creator™ 41 1F%#& F-#Ht PSoC 4 #2750 N (CapSense®
CSD)

BT

Name: |CapSense_‘I

General | Widgets Config | Scan Order |~ Advanced / Tune Helper | Buit-in ar

¥ Enable tune helper

12C slave communication

Data rate (kbps): 400 hat Actual data rate (kbps): 375 kbps

[2C address (7-bits): IDxDS

Datashest | oK I Al Cancel
£
B A EBF

W SHRIMZ FIhEE, AT ba 5IIE R GUI BHMTEME . R EMA Tuner GUI, 54)iE L
Fitko WnRARMEF LT, J3ARMERGEIIRE, EAPITEMIRIE. B, Y e O
AR, EFRMERIX DR, BN

BEER

WS HH T E 12C HURERME (A4 400 kbps) ; SZBRME & A] fg 4 T ] FH o s i 122 01 23 49
PO BT ANE . AnvERHEE % 50, 100 #1400 (ERIN) kbps. #nH25H Enable Tune
Helper (g HIAEBITF) , WILSECK 1 20%

SERREHEE R

SE PR AR TR 1R AT BB IS AT REAE A B R B AR . P R i A n] B SR AR
AN o MRS PR B AR SRR Z O HECLK IR Y B AL Bk RS L

12C #Huht (7 A1)

XS MBI 12C Huhik. S8 AT LGSR T 0 £ 127 Z IR N 2S ¢, BRiAE N 8. i
A RS 7 A N Ae ik, 57@%&/'—7&

T D3R N AR TN e, TS AR 2 AT NOX”. RS A E B
FHEER], W2 ECR 1 20

AR E RS GUI E 25, 1S5 MR TP 5 25 GUI T fiaF — 1

==
=
= et

—F CYPRESS
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PSoC 4 F7 UM (CapSense® CSD) PS0oC® Creator™ ZH {4 %5 F it

PHIESR GUI B

ATIRAASIE LSRG R, BER B P/ CapSense i & .

CapSense HiE#EF AR, WRIERE M RKRAFEH BT CapSense 414, EILRERE
TEAAEAT SmartSense F N ERETIE (R ftERE. M40 T A JERA A AN S F7 1M
¥, BRUARTE SEFEE NS, I H N SEELR K SRAM @ﬁﬁi XS H AT H R

CapSense R E
i FHANAR CapSense ZH4F 1 LAY FE 40 R

£ PSoC Creator H8|& it
R FEHE 5% PSoC Creator #5H.

HEHAEE CapSense H5
1. ¥ CapSense_CSD A WAt H skt zsh B E BBt
CapSense_1
CapSense CSD

Auto (SmartSense)

WU AT AT T BE B X 1A -
R 40 485 2 FH 1 75 L5 2 CapSense CSD 240 KRk AT B3 (SmartSense). #
T B SR P B AE R AR A7 2 I S 4

Configure 'CapSense_CSD_P4' il ﬁl

Name: |CapSense

General | Widgets Config | Scan Order |~ Advanced | Tune Helper | Buift-in | 4 b
|= Load settings = Save settings

Tuning method: IAuto (SmarnSense) Ll
Raw data noise filter: INone Ll
Compensation IDAC: IEnabIe-:l Ll

™ Water proofing and detection

Datasheet | oK Ay | Cancel I

u
Ji

4

.-—= CYPRESS)
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—
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PSoC® Creator™ 41 1F%#& F-#Ht PSoC 4 #2750 N (CapSense®
CSD)

% HZ (SmartSense)

H 2l (SmartSense) 7t V1 H P AR ERE € 11 R 48 B ARG 0L 5 3% CapSense CSD 41, CapSense
CSD Z#fEia T iEd B R . AU T %4 RAM LK CPU B [E]. H3)
(SmartSense)iEk: T Fahififk CapSense CSD A4S 8% 5 re A4t in UL B R T FE I 0] @, 2
RGIEMTAE. BB (SmartSense) 15 LL T CSD &3

S H

TFHaBIME FEAG R AR I A 2L T 5

NsE 7 o) (L FEAG R AR I A 2L T 5

LR IDAC #£ CapSense CSD & &l i —X.

#M2 IDAC £ CapSense CSD J& s it H—X.

BT % 73 e £ CapSense CSD Ja it 5 —k.

T E o A A 7£ CapSense CSD &z} it 5 —K.

A7 7S 5 (B 7£ CapSense CSD J& &l it —X.

I HEL E AL 7£ CapSense CSD J& &l it —X.
BB H J* CapSense 4
1. 7£ Widgets Config (Widgets FL &) &0~ LR INIFECE widgets.

2%
Name:  [CapSense_1|

GeneraI/VWidgets Config ]/Scan Order ]/Ad\-'anced ]/Tune Helper ]’ Buil 4 P
B3 Add button | Ed Remove | Rename |

=, | Buttons E Tuning
[ Button0 Fingerthreshold (FT) 20
..|F Button1 Noise threshold 5
El+| | Linear siiders Hysteresis 5
------ - LinearSiderd Debounce 5
----- | Radial sliders Scan resolution 8 bits
----- i | Matrix buttons
----- || Touchpads
----- || Proximity sensors
----- | Generics

Datashest | QK I Apply Cancel

=
—E—_.-i CYPRESS

Embedded in Tomorrow”
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PSoC 4 F7 UM (CapSense® CSD) PS0oC® Creator™ ZH {4 %5 F it

£ Tune Helper GREEITF) EIi-Re. ik g BT SIEAE.
2]

Name: ICapSense_‘I

General |~ Widgets Config | Scan Order | Advanced /” Tune Helper | Buit-in qb
¥ Enable tune helper

12C slave communication

Data rate (kbps): 400 b Actual data rate (kbps): 375 kbps

I2C address (7-bits): |0x08

Datasheet | 0K I Ay Cancel

4

I IACHS
B OB R I A S E S AR S 2 I H main.c X . main.c SO :

void main ()

{
CYGlobalIntEnable;

CapSense 1 TunerStart();

/*A11l widgets are enabled by default except proximity widgets. Proximity
widgets must be manually enabled as their long scan time is incompatible
with the fast response required of other widget types.

*/
while (1)
{

CapSense 1 TunerComm() ;

}

HERITHX PSoC B4 1THRE
HREFE 5% PSoC Creator 1.

JB 3 A B
" fiii CapSense CSD HFElbx, #RJE M TR AHER Launch Tuner (E3ITHESS) -
VAR N T T

5=
£ CYPRESS

— s = e
Embedded in Tomorrow”
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PSoC® Creator™ 21 {5 45 F /it PSoC 4 HL7 UM (CapSense®
CSD)

Iry PSoC4 CapSense_CSD Tuner 1_0 for ‘CapSense_1'. Tuning method: Manual. ;lglil
File Debug Valdaton Tools idl Help
i, Start E.a Stop ||E Configuration | Enable Logging
Tuning | Graphing | Validation | Logging |

#] Reset Widgets Layout ButtonD__ BTN
Button1 LinearShderD Max value: 255 seo
p p 2 > i 200
150
100
o =10
- 0]
sNR [
LP\ Revert parameters
IDACT valu 200
IDAC2 val. 80

Fingerthre: 100
Noise thres 20
Hysteresis 10
Debounce 5
Scan resol 8 bits

Analog swit 2
dacRange | IDAC_4x
Modulator ¢ 2
ScanSpeec Normal

S S Desired packet size: 43 (0x2B)

Configure Communication Parameters (ELE#EESHD
1. i BRE LT T I 2 X 1A
2|

Ports: ~ Port Configuration
12C Address: |8

Sub-address: I 1-Byte hd l

~ Power 12C Speed —
T 50V 1 MHz
+ 33V & 400 kHz
~ Port Information P
MiniProg3 version 2.05 [3.08/2.05] C 25V 100 kHz
18V 50 kHz
" External

2. WHBESH, RN EBN.

Embedded in Tomorrow”
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PSoC 4 F7 UM (CapSense® CSD) PS0oC® Creator™ ZH {4 %5 F it

BEURYH: EHOSI5REEBFENRP ) EMEEE 8. 12C EE. 12C #hlk. FHuhb Y Sk
BN 1FEA.

FEE R
" REHIE GUI ERFFEE. BT CapSense Joff a6 BosHAR -

“m# CapSense Z¥{E

" GRIUR ATEE S, [Enter] EFAS METUR, ZHIELADFN. GUI %
e SRR, IV RIR S SRR, HURAE T8O, 5% A MR TR I 0 7%
# GUI il — .

Iry PSoCa CapSense_CSD Tuner 1_0 for 'CapSense_1'. Tuning method: Manual. = Ellil
Fle Debug Validation Tools il Help
Start |ﬂ Stop ‘ E_J Configuration | Enable Logging

Tuning | Graphing | Vaidation | Logging |
Reset Widgets Layout LinearShderD)_e0_ LS
Max value: 255

Button0 Bution1 LinearShder(

250
or T o WG W 200
150

100

50

1]

SNR: |0.00

Revert perameters

IDAC1 valu 200
IDAC2 valu 80
Finger thres 100
Noise thres 20
Scan resolt 12 bits

Analog swit 2
dacRange | IDAC_4x
Modulatorc 2
ScanSpeec Normal

Running Speed: 38 pkts/s Desired packet size: 43 (0x2B)

REFEER
" ORIEFEEE SR, HIAYEH, H CapSense 4L T EE A b 45 4L K S 45

XA EE N
Aok > MAEBIERE, S350 & CapSense CSD SZfl, 1E 2% M X% <

——
= "
S

=2# CYPRESS

—
Embedded in Tomorrow”
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PSoC® Creator™ 14545 Tt
CSD)

CapSense BiET 2

SerE AL A R AR 2 15 D 7E 2
TR SR R

piR L AT S

PSoC 4 25U (CapSense®

FURTT. R A GRIERRIGUE) R kIGIE CapSense ¥

1. JFGHRHET, DI L Tuner AIRELE, #ER RFHATHIME LA, WHTTH T CapSense

TR .

2. fE Validation (iF) #&5i-E, #.i Acquire Validation Data GREUGIFEE) A

Jlii CapSense Joifxf B f¥I1H -

Pr. PSoC4 CapSense_CSD Tuner 1_0 for ‘CapSense_1'. Tuning method: Manual. = | =] |5|

File Debug Valdation Tools

i@l Help

Start [j Stop ‘ £=4 Configuration ‘ Enable Logging

~ Tuning | Graphing ) Validation | Logging |

Validation status: NOT STARTED | b Acquire validation data || ¢

How do I fix ths | Advanced | SNRs | Cross-taks

Button0 Button1 LinearShder0 [Acquire vaidation data

>0 1 20 s 4

You should use a calibrated slug rather than a simple finger.
Running Speed: 38 pkts/s Desired packet size:

43 (0x2B)

/4 CYPRESS

Embedded in Tomorrow”
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PSoC 4 F7 UM (CapSense® CSD) PS0oC® Creator™ ZH {4 %5 F it

Wb & a3

frs PSoC4 CapSense_CSD Tuner 1_0 for 'CapSense_1'. Tuning method: Manual.

i - ol x|
Fle Debug Valdaton Tools i@ Help

start |7 stop ‘ £=3 Configuration l Enable Logging
~ Tuning | Graphing /" Validation | Logging |
Validation status: EXECUTING
Button0 Button1 LinearShder0

| b Acqurre validation data ‘ i, How do I fix this | Advanced HSNRS | Cross-talks

Sl F S el SN

Sensor: LinearSlider0_e2__ LS
\Widget: LinearSlider0__LS

Scanning sensor: Button0__ BTN.
Running Speed: 38 pkts/s Desired packet size: 43 (0x2B)

S PR R RIS AL A R . MRIERIEI%E CapSense JufhRf, &7 NERIZ
TSk MIEAG S B E3B 1M H AR, 3FE CFEH R PRESS HERE (3%iX H) . Tuner T 7 I L
e T H P IR R

" BOMGAAT R AR O, iR E AR
EUAE R HE RN, T AN TR % SR B % s

=
S . )
= CYPRESS

Embedded in Tomorrow”
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PSoC® Creator™ 41 1F%#& F-#Ht PSoC 4 #2750 N (CapSense®
CSD)

LA TN

fry PSoC4 CapSense_CSD Tuner 1_0 for 'CapSense_1". Tuning method: Manual. == ll
File Debug Valdaton Tools i@ Help
Start ﬂ Stop | k-4 Configuration ‘ Enable Logging

“Tuning | Graphing/” Validation | Logging |

‘ P Acquire validation data | . How do I fix this | 2 Advanced H SNRs | Cross-taks

Button0 Buttonl LipearShider0

GPDIPD DI

You should use a calibrated slug rather than a simple finger.
Running Speed: 38 pkts/s Desired packet size: 43 (0x2B)

fEMELL 5 P T

" RNARAE S X EISE (5L /N T Sufficient Value (EB5E) HI{E{] CapSense &85 .

" B X S (EMELL AT Sufficient CEE2{E) AT Optimal Values (Bffiff) 2 Ja]
fIATAT CapSense 1% ##% .

" NIRGRE mE X E SR (S0 BT Optimal Value (BIR{H) KIEfT CapSense 1£E8%.

FR AR B S IR

" Individual Crosstalk Check (MMAHIAGE) o EIUEEFEF, AWML P 9t 5 75 i
e LA BT JeA . iR — ot BoR A R4, B Crosstalk Threshold

Percentage CHEIUBIME F0tL)  CREZEEGIND , W AR Ed . X — &N
KEIR, EELN T R AT ot 2 21U o 2 18 .

® Worst Case Crosstalk Check (FZEHEEMKET) &SRB AT, RAFEx
ELANETENEE. AN, SHREEE SIS E T TAE.
X AR, HIL— Gt ZAES T REBE SRS TR S E. &KH
B EGTTRE Ao, B KEE A, DUSHE. B, nRERCUT B
(1,5,3,2,4,1,1,0), 1fii Worst Case Crosstalk Sensor Count (Z 15 R PiL R i+ 50
#& 2, Nl Worst Case Crosstalk (ZEBEREM) HHERE RN (5+4=9),

— >
Embedded in Tomorrow”
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PSoC® Creator™ 41 {1 4E T/t

PSoC 4 H7:Uv (CapSense® CSD)
W% E 3k Worst Case Crosstalk Threshold (i ZE 5B HBE) , WSSTE PR~ AL

iZAE
a5 E) H IR RF “Cr i Hatt AT A .
LSANRET S
R IGIE R R B T W, K R Validation Report (B&iFRE) o iZREAFELL N ER.:
" {XT Optimal Value CALE) MIAEAT ([EMELL {H.

® (LT Sufficient Value EW{E) KIT(T ML {H

" B ZEE R AR S, DA B R b ) ER A2
dids Validation (B83F) & 15K 1% How do | fix this CEFEEE) #%4f, WA LLFTIF Validation

Report (BGiEfRE) -
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Enable the Shield electrode if needed 1
in the design

I

+
Set the switching frequency
(Scan Clock and Analog Switch — 2
Divider)

l

Enable the PRS according to design
requirement and set the PRS — 3
resolution (8 or 12 bits)

l

Open the Tuner GUI to tune the 4
CapSense CSD

I

Set the resolution to 10 bits as the 5
initial value

PSoC 4 25U (CapSense®

Baselining IDAC Enabled 6
Set the Compensating IDAC to the full 7
scale
Set the IDAC to make the raw counts 8
to 80% of the full scale

9
0% of full scale of raw counts No
is achieved
Monitor the raw counts in the Tuner
with and without finger touch
Yes

(Is SNR > 5)

Decrease the Compensation IDAC

[

Add firmware filters. Choose the type
of filter based on the noise type — 12
present in the system

Is SNR > 5) & (Does Scan Time
meets design requirement)

Adjust the resolution and scan time
such that the SNR is above 5:1 and ——— 14
scan time within the spec

l

Set Finger Threshold to 75% of peak
finger response.

!

Set the hysteresis to 15% of peak
finger response

l

Set the noise threshold to 40% of the
peak finger response

!

Set the Debounce as per design
requirement

Is SNR > 5) & (Does Scan Time
meets design requirement)

Check the layout for improvement (refer
to Getting Started with CapSense and if 16
possible reduce the overlay thickness or

increase the button size

J

17

18

19

20
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1. BRI G B R ARG BRI . AEAR AR 22 ENZ T REARIE (I AN2398) [N, BRi
AH, nIHKBE EMI, BRI 0 Cp. Wit M ai#ExCa % v IDAC Sourcing (IDAC
B . HEMER KN Vref 1.024V, NG 5 LAUER] SIO 5l HAbR 505 T 1E 82 2
EfI5I . 258, WASORS &m0 bl i (GRPTERD) —1i.

2. FHEAENLEBIIF IR E, N EEIRAE e A . Scan Clock (il
# Analog Switch Divider (BE4UTFIGoM 488 ) € £E IR — S0 A& SR 3 H 25 28 JEAT I 56
Scan Clock (F##il4f) & CapSense HFHIH LN £, Analog Switch Divider (f4
TR AR (T AREs) BB, P=AETF O Bh, R AL ISR AT 78 BRI
WAL R 7 AN 554, Al 0 Analog Switch Divider (CBEUJT 5540488 SRFELIT
TP AL A2 TR AR, LB PR IR A S MR IR AR B . VR @ TR AR IR Sk W R A K
A AT HER, N7EAE B A7 AR AR R I IR LAY o 7E 10X B A B PR S TR/ MR Sk H
2. A nrRe, wIEH FET MIABR k. iR EAR TR, WRARE, rIEHARE S
#4K Analog Switch Divider (BHUTFIRM048) (fH. 7F Tuner (ISR GUI HFAREER B
ZSH, NI AEARE P TR E . ik, MZ{EEL L Configure (BLE)D XFUHHEH
OB, DUEMGERE, R T AR

3. BNEH PRS, LUE/D 4 EMI X} CapSense HII, Fi /bt EEe 4Rt . 765 % EMI
TERSZ M ESh PRS. PRS 4 #R ¥ 8 8k 12 fi7, BEARKEHEN A . g
RS ERK, H PRS 12; W HRR B, W{EAH PRS 8.

4. ¥TFF CapSense Tuner GUI.

5. ¥orHrRiEE N 10,
AN PR AR R ] DA i R, (B tinafens e, Rtt, 7FEALFRE A R 5
Z A AT U
ERARGEFEY, PR RAEVIIGEN A 10; =58 8 F1 9 ] HAEvIUG1E, HikitHrshE
ZEE/NF 1 mm.

6. 1575 E o 2 iHEZR IDAC,

7. JAFIFEUELL IDAC, F¥#M IDAC W B N

8. 1t GUI HHE KR HELL IDAC {H, HZJFEIAETHL (raw count) iX ZAR AN 80%. 7R A&
FERMEN 2 o HR 3T« 1R EBEK IDAC E I M E 45114 (raw count) , 278K iRk
47T IDAC BB ANREIS B br FEAE 1K) 80%, WIS AE 40 B 52 2 IDAC (V5 . IDAC Y[
ANHELE Tuner GUI TR, T NAELLMY: Configure (Bt &) XTiEHET K. 24 Configure

(FLE) MEHEF AL LGS, N RESIE, e Hgm e .

9. WRAEMILAEL IDAC (HASAREIL BpFR LA 80%, WU NZFEARAME: IDAC (HIFEEH 8 B

10. Wa I T8 fuh 45F0 55 FF P Fh i 0 S BB 4B B (raw count) o v i DGR I S RTTIGAE T- 8 fi 48 e
Mo %~ AR SNR:

IIu

=
e
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CSD)

Peak Finger Response

SNR =
Peak to Peak Noise when
finger is not present

11. %} T#f () CapSense & it, (GMELL NimT 5.t Al (a2 S AF & Wit 20K iR AL F|
{EMELL EOR, TERINE RS . S5 0ENGE QRS —, RSk RGFEM A S
R PER AR R . X RER T, B IR 1/4 JERERITAR, BB ZKRE) SRAM /),
I RESE PP S B o

12t # (EMetl, P 5R 8 Fn. [FN, ff & e 7tk e mEsk. fd GUl B
OK (HfE) F&5l, 2x¥% GUI rh & i 15 B S B/ F b o F 48 (BT UM EDRF FH 4 A AR 4 2
Bk B AT E . A B oR1E“scan order” (FHEIRE) IR g, W PR
HARE BRI AL ERI AR 2, WA AL 3R 0 R I [R) 2 (i AR R A H TR FR AR AR .
R ERE KT 5, MR, B, AW . XA, PR A RIE K .
I, AR EE AR TR P S REAT T, DMER RS T 5 WSt R KT %it
. B ERELL A . W RAREIAE] 5:1 11 [SMELE A a) BR ) 75 e TR e Y
BN, M PCB A Jmak 2z b0 =i it FHR T et 2 4k . 2% Getting Started with CapSense

(CapSense N[ 146/) , Tf# PCB &il#e'T. B ATLL/NZENZ B ERE . s nfa st |
12, #B AT LA IR

13.75%] 5:1 1 [EMett 5, WE DL FES4

Q Finger Threshold (FH&EIME) & — NS4, FHE/E N E L A 2 5 AL TIE 3R 1)
BRIE . W I AE B9 T 4RI AE W S 1Y) 75%.

Q KRR BN TR UEAE W MY 15%.

O KRR BE By T W M 40%.

Q FEUERORR R F AR E 0, SRIENE S A 2 T g R oS . EFHMEN 2R
ANIE, Han 18R 2, PR RERS il R R i R RIS 5 BRI A A S A AN AR
JEMR %5 AEPOERR BT, EPHMENM BN E & rE, ks .
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PSoC 4 7 :UK M (CapSense® CSD)

B8 GUI E

— R

F(. PSoC4 CapSense_CSD Tuner 1_0 for 'CapSense_1". Tuning method: Manual.
Fle Debug Validation Tools

PSoC® Creator™ 41 {1 4E T/t

=lolx]

i@ Hep

Wigy Start || Stop ||E Configuration | Enable Logging

Tuning |~ Graphing |~ Validation | Logging |

£] Reset Widgets Layout

Button1 LinearSliderD

0 1 2 3 4

[SEEBEE << d:

Desired packet size: 43 (0x2B)

Button0 BTN
Max value: 255

250

200

150

100

50

SNR: I

Revert parameters

IDACT valu 200
IDAC2 vall 80
Fingerthre: 100
Noise thres 20
Hysteresis 10
Debounce 5
Scan resol 8 bits

Analog swit 2
dacRange | IDAC_4x
Modulator ¢ 2
ScanSpeec| Normal

TR T AR A% R U -

"G (BCECERTURR > R — A BB R R EE . WilCE, ORI R A

H&.

" EIE (EARRIUER > FE) — IR AGE A RN B R
" WRE (EERAIER > KRE) — {ITBEEE M.
" BHHEZ (EIERIRR > TR — B ARS8 0 2 H S0t

T

"> WE > NSCHIMERRE — M XML T SO TN E IR BT SO s s

= 3CfF > B — IO
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PSoC® Creator™ 41 1F%#& F-#Ht PSoC 4 #2750 N (CapSense®
CSD)

A T30 B 55 AORI R T AR A% B R AT E

BT«

" ORAFIET R — SORE TAEXACE M FTA A0 Widget o XFE, Emin] DUZ IR Widget HELED)
H PCB a7 2R 77 206 Widget #EATHE . b -~ A >R R Widget 23 LA & T LAk
Widget i MRS .

" ERETR — ERR TR R A Widget 2 .
" HEBGEIF — =4 H S EE DR AT e .

JE IR 4% B -

" e (B ERERIUOE > MBS ERE) — KBS H M EiE N 2] CapSense ZH 45241,
B H GUI.

" BUH (EESRRIOCE > B — IR GUI TIAKE S HUE B B A2 41

IR

Jrs PSoC4 CapSense_CSD Tuner 1_0 for 'CapSense_1'. Tuning method: Manual- o Ellil
Fle Debug Valdation Tools ldl Help
Start |ﬂ Stop ‘ E<] Configuration | Enable Logging
Tuning | Graphing |~ Vaidation | Logging |
] Reset Widgets Layout LinearSlider)_e3 LS
Max value: 255
Button0 Buttonl 550
5> 0 1 2 4 200
150
100
50
a
SNR: |3.61
a Revert parameters
IDACT valu 200
IDAC2 valu 80
Finger thres 100
Noise thres 20
Scan resoly 12 bits
Analog swit 2
dacRange | IDAC_4x
Modulator ¢ 2
ScanSpeec Normal
Running Speed: 39 pkts/s Desired packet size: 43 (0x2B)

" Wwidget JFEHE - AR E K Widget IR R WH Widget H—A~PL_EAR SR 4L,
D 2530 52 FAAME R BS HEAT VEAH 0 M« B — widget $ ] 7E JR BRI N A5 5)

=
YPRESS
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" EHE Widget fiF#%&H — £ % Widget #2302 R P P R BRI E
" FRE — SR EAREENE S E.

O JEXEE Max Value (oKAED FR%E, AT 2 FE AL 26008 B sk L. 8 iz Widget
DR A SGEEANT 1 F1 255 28], ERIME N 255. 16 17 Widget 73 #E% 1A 336 4
T 1 F1 32767 18], ERINME N 32767,

Q HETFRITITBUE B A 7 i SRR B ) — S SRk
m = EIER PN RIS SR AL R S AR
Q TR A RE RO T TR B — R
" MR — X e AR AR S IR LB AT SEN B, SRR ELEAR T 5 Ron A, BoRov4at; 5

£ 10 £onldt, WonNHE; KT 10 RoRRIF, SoRhgtt. S0 IERE 2 AT )i %
AT IHE .

" EESEE — MSEERNIHVIAE, JRER R IE RS . YILRENE B GUI AT
NI

" AR — R Widget A, BoRik e RN E M. HALFA MR .

® CapSense H—fHtE (Hi) — ik CapSense CSD HfF 4R @M, ZEM AT EBT
TS NN EAES % . AT A M AR -

" Widget #4 L TFICEER (BLIEREMGEH T GUI N Widget #4046 7)) -

BEFEE — % Widget #0448 T & 35T .

B FIEE — % Widget #2448 T & IE T .

VR4 R 90 BE — B Widget #2 IR £H e 90 . (IGE T2t 40)

eSS 90 B — K Widget FFIIN AT iERE 90 . (BUEHI T M40

BEE AL IREE — WML T . (DOEH TRMERAR 4O

BEE B T AR BREs — AUEI 5 AL AR IIBUT . (OUE FH T Al AR A PR )

BEEAT R A RRES — HUEIAT AR SRR BT o (G FH T i AR A 2 )

ZEATH — B P P LRSS E AT, AT HRERSE T . (BUE M T s AR
185D

O 000000 0o
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PSoC® Creator™ 14545 Tt
CSD)

Graphing Tab (ZEEHE)

Iry PSoCa CapSense_CSD Tuner 1_0 for 'CapSense_1'. Tuning method: Manual.
Fle Debug Validation Tools

PSoC 4 25U (CapSense®

=lolx]

idl Help

Start |ﬁ Stop ‘ [_, Configuration | Enable Logging

Tuning *" Graphing | Valdation | Logging |

1,100
1,000
200
800
700
600
500
400
300
200
100

0

Data / Baseline

250 ’7

200

150

Signal

50

l
!

0

0 50 100 150 200 250 300 50 400

450

50

Check all Clear all

Running Speed: 39 pkts/s Desired packet size: 43 (0x2B)

=-[#] LinearSliderd

Touch Position
LinearSliderd_e0_ LS
LinearSliderd_e1__LS
LinearSliderl_e2_ LS
LinearSliderd_e3_ LS
LinearSliderd_e4_ LS
#-[]  Buttond

#-[] Buttonl

" BRI — SR AR T E IR . W A B SR I Export to Ljpg, T REAE

FR X B lA, Dra7 N jpg A8 203CFF

" OWALE — LA A B Widget AL, X LB AR H BT Re R N )RR e R R
F1, I HEAESC . On/Off Status UT/FGIRES) Bl I R BEfR2lid sk, AR Rn EER S

o

=—2# CYPRESS

Embedded in Tomorrow”
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Validation Tab (BIEETHF)

frs PSoC4 CapSense_CSD Tuner 1_0 for 'CapSense_1'. Tuning method: Manual. o =1p
Fle Debug Valdaton Tools i@ Help
uigy Start [ ) Stop ‘E] Configuration ‘ Enable Logging
Tuning | Graphing/” Validation | Logging |
Validation status: NOT STARTED | P Acquire validation data | .#. How do I fix this | *f' Advanced H SNRs | Cross-taks
Button0 Button1 LinearSlder0

0 1 2 3 4

You should use a calibrated slug rather than a simple finger.

[ s Desired packet size: 43 (0x2B)

Validation (5iE) EW-RACH T2 W H 1. ﬁﬁlﬁﬂzﬁmdget}ﬁﬁﬁg (HASBE XA J 3E 4T 4
B XA R RBEA T Eos

" Widget JREHE - 5 FTA T E ) Widget FIEIE R R
TR THIAR 35 42«
B validation Status (URIRES) % — BERBIERES. ©HUTFELR:

O VALIDATION NOT STARTED (BiERIF4H) — H LR IHES LK, KT I6IE

O PASS Gilild) — FEERIEEE D, HIAHE.
O FAIL CRiE) — Wb fE I T s, 4 SoRg e .
® Acquire Validation Data GREUISIEHMHE) #41 (8 EH00 Validation (IiF) > Acquire

Validation Data GREURHIEHMHE) ) — JFIRIIEIE R . 23R8 5] M7 e l— R A1#4E, 18
Herh SRR S ALY 4 0 %A% 1k s

" How do I fix this CERHMER) el — 4TI — R, L R8I 56 e A% Bas WU E 2
Ji%e RAJRsem ¥ Sk A F A 1 BEH R RSO, 123 A T .

W

=§=.-—= CYPRESS

Embedded in Tomorrow”
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PSoC® Creator™ 14545 Tt
CSD)

PSoC 4 25U (CapSense®

® Advanced button (EZdZE) (B EZHI0 Validation (3&iF) > Validation Advanced
properties (JiFmEZEN) ) — ITHFRIEBEMIEEE 1D (EZEH, W Validation

Advanced Properties (IE = 28 PED

(FiEmgUatt O .

® SNRs (fEMgLL) %4 — £ widget JE B & EATFERHIERRILE R (B2ER, WRIEER

(BRAEER) ) .
" PG —

EIFR

Iry PSoCa CapSense_CSD Tuner 1_0 for 'CapSense_1'. Tuning method: Manual.

Fle Debug Validation Tools

7£ widget JEHE FATH BB LE R (BZER, 1§55

Z RGN .

=lolx]

idl Help

fi, Start Stop “E Configuration | Enable Logging

Tuning | Graphing | Validation *” Logging |

Log file settings path: I
™ Append new data to the existing file

Log duration (min): |10 32

[_Debugging

Disconnect returned 0

Connectretumned 0

\WriteData returned 0. Address 0. Buffer. 40

ReadData returned 0. Address 0. Buffer: 328 0

ReadData returned 0. Address 0. Buffer: 3

ReadData retumed (. Address 0. Buffer. 32B0FFFF00000000004283F200000000004223
WiiteData returned 0. Address 0. Buffer. &

Working ...

ReadData returned (0. Address 0. Buffer: 3

ReadData retumed (. Address 0. Buffer. 32B0FFFF00000000004203F000000000004223
WiteData returned 0. Address 0. Buffer. &

ReadData returned (0. Address 0. Buffer: 4

ReadData returned 0. Address 0. Buffer 4 EF0000000011940004203F000000000004223
WriteData returned 0. Address 0. Buffer: 8

Disconnect returned 0

Address: |D Data: |8

Connect | Disonnnect|

Read | Write |

[SEEEEE Spe-d:

Desired packet size: 43 (0x2B)

" @ik Graphing (ZED GRS IEHE, Pk e Bl s i HdE .
" Path (B§48) — & ORI CUIHT R4 csv) .
® Append new data to existing file CREEEE M INRIIA M) Sk — A iziEkmi)E, B

B B2 M BB S R,

® | og duration (%

BRINME N 255,

= #CYPRESS
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S IE]))  — a8 SCRFEERT[E],

SRR DS AR e B, AR BB i

LA N BAAL . B REEAT 1 A1 480 ],
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Debugging GEiR) 4
IR H 1. eI P Tuner JE{5 5

WA HEE O — EoR) Tuner $047 )IE1E iy v B E H S8R = Tk, W szha
817 Tuner, MAGEFREA B JLEEE NS

Connect (E#) — EH:ZE PSoC 2814
Disconnect (WiJTi&ER) — WiiT5 PSoC 24 i&E$:,
Address (Hihk) — #5H PSoC #344 stk

Read ($EH) — M PSoC & it i . bk 5 BUE Xz X stk . Hods 7 Boe UAF
U T

Write (‘5 AN) — KEAREE AN PSoC #ff. ikl BoE L IX itk . s 7 BoE X5
N HIEE -

Validation Advanced Properties (3iFEZ)EM)

¥alidation Advanced Properties X|

Optimal SMR Value
Sufficient SNR Value E
Crozstalk. Threshold Percentage [%] Im
Wiorgt Caze Crosgtalk Threghold Percentage [%] Im
Worst Caze Crosstalk Senzor Count m

—*alidation Result File Settings

[” Enable validation Logging
Path:

| -

¥ | Auto ppend i easurement Humber

Ok

Optimal SNR Value ({GMettE A — & LERAEMERIVE. A2GERE T 0 #1100
Z [, BRINMEA 7.

Sufficient SNR Value (88ttb7e40ME) — & X HIERLE. FRGEENT 0 A1 100 2
[E, BRIMEN 5.

u
Ji

4

.-—= CYPRESS)
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PSoC® Creator™ 41 1F%#& F-#Ht PSoC 4 #2750 N (CapSense®
CSD)

® Crosstalk Threshold Percentage (%) CHEIEBIMEE L) — & X — LS R R & F
FRBMER . BREERE AT 0 1100 218, BRiAMEA 20.

® Worst Case Crosstalk Threshold Percentage (%) (ZEEBHINBIE ) — & Uk
ZRER BRI SR EH LR E 2. FREEEANT 0 1100 201, BRiAMEA 30.

" REBEBRRARETR — € XA T I EREHE R RS EE; AREEM 0 3|
100; BRIMEN 2.

® Enable Validation Logging (g S uEHE) — JH XIS uEEE i H & .

" path (B2 — & CEEEHE HESCHFRIBE U B4 N csv) .

® Auto Append Measurement Number (EHZIIMMESRS) FIEE — Wk aik, ERE
ARG, HEXHE40K 2 (dn*validation001.csv”) , HdEB g RAFE — AN
.

Save and Load Settings (RN BETIEL)

Tuner GUI W] UAE ML NPT FERXFEOL T, H P waifEH CapSense CSD ZH A4
W& GUI B ORAF AN B B D fE -

1. HdiEd] 29 Save Settings (RAFEE) 175

Mame: ICap Sense_1|

General ]/Widgets Config ]/Sr_an Crder I/.ﬁ.d'u'anced ]/Tune Helper |’ Built 1
ﬁ Load settings H Save settings

Tuning method: IManuaI j
Raw data noise filter: INDI‘IE j
Addtionial (Baseline) IDAC: | Disabled =l

2. 7E Save File (-7 SCHERIERE) B 15, HE SCIFA 44 B R BLARTE R B
3. AR AT, 1 SOfF ST SOl > W > IR E

File  Debug  Validation  Tools

Settings

& Load Settings from File

Apply Changes and Close 4 |- Imports settings from a XML tuning Fils &
Exit

Button  Buttonl LinearSlided

4. 1f File Open (CSCHHTIF) WfuRMEHT, 8 AR BCE R A Z AT RAF B0 . WE X EH BN
=R LA

/

=

= CYPRESS

— >
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N HREFF oAz 1

N HREFP g RE 4% 1 (AP1) TREFP e VIS TP EC B AR PR S A R B AT 1R . AR &
R BEVELR IS AR R

ZRiME DL T, PSoC Creator #5524 4 Fr“CapSense_ 1"/ Bt 4h & € Wit 4 AF I 5 — ANz 14
A] LUK L iy 4 AR IR B R AT M — . SEW BRSO BN SRR AR B E
MEEM TR BT % E, TR RS %P A “CapSense”.

iH ﬂa API
PUR 2B T TAEESUT ISR A CapSense API R4
R Ui BA

CapSense_Start() RS E IR . VIR A74s, A F CapSense BT 74 AF1E 547
) B s R A R

CapSense_Stop() ALK, I CapSense_ClearSensors(), LB ¥ TG 142 2 5 47 3|
AEEBIRAS .

CapSense_Sleep() ik NMARTIFERE U S A HE 5 A . 45 F CapSense 1T T 4L1F1) Active (
B B HEEIRAL, RAFAE B OREF A7 25 H4 BT AR 28 2 A7 2R 3R

CapSense_Wakeup() A MR I FEAR ) IR AR X P e i )5, 38 i CapSense Bt B AEE B AR ¥72F
Fe8ME.

CapSense_Init() VILEALRE 5E i 85 32 AL CapSense ZRIAC B

CapSense_Enable() Ja H CapSense H AT 741441 Active (G52l 850 HL YRR AL o

CapSense_SaveConfig() 1A% CapSense Bt & .

CapSense_RestoreConfig() K& CapSense [t & .

void CapSense_Start(void)

T : R IFIRPAT #1915 1% /7. CapSense_Start() /1 CapSense_Init() %, #R)51HH
CapSense_Enable() i%. ¥t 2arfEas, Ja5) CapSense 411F1) CSD 77k, ¥ 1L ss
B R AESPRG . B LRSS k. %% SmartSense AR, YRR T BT
A . R AR AT AP IRE 2 BT, 4Zi% I CapSense_Start() BilF:.

ZH: x
B E{E - x
BIfER: x

—E—j.é CYPRESS
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CSD)

void CapSense_Stop(void)

LR bR R SR ALPE R W R BT (R s R AL 2 ARE IR . 45 CapSense HRTH]
TR Active Gz AR LB 17 .

SH: x

RE{E: 7

BIfER: JSEAE S8 ST 491 48 e A B BR

void CapSense_Sleep(void)
iR X A AR IR e % AR 1 ik 7% . 25 CapSense T T2 1411 Active
GEsh) MRS, ] CapSense_SaveConfig() % LAfE/E CapSense 1% it
B, RIra RS E AR HEEIRE .

SH. e
pACii=F e
BIfER: %A 58 R 48 e 1 P L ek K
g%i&Xﬁ‘éﬂ% CapSense ALfFATEH IS I E T RARHFRIRAS . ZH S| K s, %

CSIR AP 573 v BT 48 £ R 2o

void CapSense_Wakeup(void)

ViBH WA CapSense it E . @il A CapSense H AT T E Active (EBH) 820 B IR R
i, AL SRR R RS .

SH: 7

& [EE: g

BIER: ZHREARERE CapSense AT 1 51 A R 21 2 1 RS

void CapSense_Init(void)

LR WIhEA T8 SCEAT BRI 58 ] 28 TR (1) CapSense BROARCE o 4 i A 4% &8 E A B AR vE R
ZH: pH
B E{E - pH
BIfER: pH
%.—5 CYPRESS

Ebn‘z“
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void CapSense Enable(void)

LR
SH:
RE{E:
BIfER:

J& Hl CapSense H1 it FH 4144 (13 25 X H AR A7
7
7
T

void CapSense_SaveConfig(void)

LR
SH.
RIEE:
BIfER:

{&fF CapSense Bl & . KA Lk E0 2 HEESIRAE .
G

x

JSLAE 58 A9 i 1A FH I pR

UL A BER: CapSense ZLIFRTE A A 51 BNE T RARIHFIRAS . ZH S MK IREHK, 7%
i

(S AP — 54t (Y R 4

void CapSense_RestoreConfig(void)

ViEH %4 CapSense it & .

SH. 7

pA LR ¥

BIER: JREAE 56 A 4 5 1R FH A R

IEER BN BER CapSense A T8 FH 1) 51 BIAE R 2 e AT 2 A RpIR A
TR ER AP
LU API B T#U4T CapSense 1£/8#s 14
B VLB

CapSense_ScanSensor() BOEFRE, AREITIRARE ML A B — AR iR s

CapSense_ScanEnabledWidgets() | EiLi34i75%. A ©JH A Widget.

CapSense_IsBusy()

iR [ R RS

CapSense_SetScanSlotSettings() | &€ Tk Al (L&) fiE.

CapSense_ClearSensors() K A A s 1 B B AERAEIRES .
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CapSense_EnableSensor() TR AN S R R B e A R
CapSense_DisableSensor() AR PR s, DMEAE T — AN a5 A A7 434 .
CapSense_ReadSensorRaw() M CapSense_SensorResult] | #2411k [A14£ B4 )5 4 % (raw counts) o

void CapSense_ScanSensor(uint8 sensor)
iR BOEREE, REIHIREARE RS . FMERUE, ISR KO & & R F IR IR (raw
counts) & il 3 4 J& JR AR BN B FES . A ISR AR AR IZ R ETC P 5E . B ML RS R AL K
FEz R ME—% 5 . %45 CapSense & fil #3473 fic .

¥ uint8 sensor: 1& &4 %5
R [EI{E : .
BIfER: 7

void CapSense_ScanEnabledWidgets(void)

W AR O Widget B IE77E. THIRX R A Widget W IR HEAT 4948 . ISR
AR IR AT RSN, EEBPTE C 8 H Widget 343356 5. I ISR RO 1% 2R HOE R
£

i Widget LSRN, T Widget #EBAELL TR . BT H0 Widget FI43 I RIS,
AT & HAhSE Widget FT s fbRadk i vz, - P20 T30 5 #6E Widget.

SH.- x
pACili=F 7
BIfER: SRR 5 FAEAT Widget, T 6 VK & H0 F 40 %0

uint8 CapSense_IsBusy (void)

YA« IR [ 45 S IR
SH. ¥
IR [E {8 : uint 8: RFEIHIRE. 1" — EEEERAH, ‘0 — AR
EIYER - o
=5 CypRESS

Embedded in Tomorrow”

Document Number: 001-87353 Rev. *A Page 45 of 67



PSoC 4 H1 & # N (CapSense® CSD) PSoC® Creator™ ZH 4% 4% F it

void CapSense_SetScanSlotSettings(uint8 slot)

LR

¥
R [EI{E :
BIfER:

X 58 il A vh S A A R B O P A FE A (R RS M ST IO . XS R B E SRt
THRMERAS I IDAC HUL L iR . £ Widget I, BT ARG 1070 B A A o

uint8 slot: 5 4 5
7
T

void CapSense_ClearSensors(void)

LR

SH.-
RIEE:
BIfER:

TR UITT 5 Analog MUX Bus CHERSTFR SEI0) e BERFTAT 1618 B L B T )
AR, BT R AR R B TR A

x
x
x

void CapSense_EnableSensor(uint8 sensor)

Y-

SH.-
RIEE:
BIfER:

TR A T e A A R G B E AR AR RN N 5] I E 9 Analog HI-Z (R B BT
D), JFEREE Analog Mux Bus (BME A S 20 o XM Mt i .

uint8 sensor: 1&#&25 4% 5
¥
¥

void CapSense_DisableSensor(uint8 sensor)

LR

ZH:

R EI{E
BIfER:
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SR E AR s . )T S5 Analog Mux Bus (RS &R 40D RS R 51 I, IR E
TSR .

uint8 sensor: & #e 4w S
¥
¥
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CSD)

PSoC 4 25U (CapSense®

uintl6 CapSense_ReadSensorRaw(uint8 sensor)

MZ:J5 CapSense_SensorResult] | #41ik [l 4% &2 5 4650495 (raw counts). RN HifL I #

FEALIRAR RS A ME— 25 . 1255 1 CapSense & H#H KK BL. 4% (raw counts)
T THAT CapSense T HEHESE LASMITHEL

i
¥ uint8 sensor: 1& &4 %5
R [EE : uintl6: a7 ERE (raw counts) fH
BIfER: 5
F AP

XEE API AU T 40 FEAE R3S Widget 5465085 (raw counts). JEa6%#E (raw counts) FJ A &4

il AR AR T REAT R, RO TR 1T IR |

T2 B AL B B AR ) X A Y il

34

iR

CapSense_InitializeSensorBaseline()

BT ERE TR R, S VI E R
CapSense_SensorBaseline[sensor] 4Lt .

CapSense_InitializeEnabledBaselines()

%R AR RS, rTnE & 41461H P CapSense_SensorBaseline[] %1
.,

PR A DGE TE BT

CapSense_InitializeAllBaselines()

B AR A LSS, N E I {E K] CapSense_SensorBaseline[] £
A,

CapSense_UpdateSensorBaseline()

BERMEAMEIRER LT 54T B P SRR AR XM IR AR i B e 2 . B
WG R AELAE ) k = 256 RIE NS 3 .

CapSense_UpdateEnabledBaselines()

¥ 2F CapSense_SensorEnableMask[] 4131 A
CapSense_UpdateSensorBaseline &%, LA HT C ) A AL A 5
2.

CapSense_EnableWidget()

AR R A ] Widget I FTA 1% &S Tt

CapSense_DisableWidget()

Z5 M Widget T IEAL T Al A2 A& &8 ot .

CapSense_ChecklsWidgetActive()

1%k E 1 Widget 5 CapSense_Signal[] #t4iAHELEL, DL E & BAEAE
FHa st

CapSense_ChecklsAnyWidgetActive()

i ff§ CapSense_CheckIsWidgetActive() e ¥k 7 CapSense CSD i1t
TR B AAEAL T BPIRES 1) Widget.

CapSense_GetCentroidPos()

K7 CapSense_SensorSignal[] #4l, PURf & 2 tE i 45 L2 S AA 72 F45 b
B, R ELE .

CapSense_GetRadialCentroidPos()

K7 CapSense_SensorSignal[] #4l, PUR & 5E 5 45 Le S AA 72 F45fh
B, FHRELE .
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R L
CapSense_GetTouchCentroidPos() AT TARAAE, Wk o OrT 38 T SRR A (O B TR AE X AN
Y il B E
CapSense_GetMatrixButtonPos() WA TR, 2RO SRR B TR L BB E

void CapSense_InitializeSensorBaseline(uint8 sensor)

iR W AR AR S, NI S VIMG{E ) CapSense_SensorBaseline[sensor] 41t & . )5
Bit3 (raw count) {f & #| B GAME AR RO S E LR S0 b . WIAR LR 4G5S (raw counts) i JE

& (WRCHAD .

¥ uint8 sensor: 14 B4 5
R EIE: "
BIfER: 7

void CapSense_InitializeEnabledBaselines(void)
TiE: TR B a3 FHI Widget. X TR S T 2844, JRAGTHEL (raw count) B # R

#]%#] CapSense_SensorBaseline[ ] $t41. St #2245 F AO4L I8 8% , R ZE V61
CapSense_SensorBaseline[ ]. #JiHLELEHHRE (raw counts) i iEdE (WR B -

24 7
B E{E - x
BIfER: x

void CapSense_InitializeAllBaselines(void)
Vi ff ] CapSense_lInitializeSensorBaseline() e&ZF3$# AT A 1) 4% 84 LUINER & WIURAE Y
CapSense_SensorBaseline[ ] 141 . #4546 114k (raw count) {E 5 il 2| Fr A ££ & a4 1 HE 2R 2L
b, WAL EEESEE (raw counts) 1 JES (ISR EHD .

ZH: 7
REME: e
BIfER: e

= =
S
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void CapSense UpdateSensorBaseline(uint8 sensor)

LR

BIfER:

PR IR I HEUE L BT X AR R AR ST T AR A D s e . k = 256 [ICIE JE AR T
¥ CapSense_SensorBaseline[sensor] 41 a5 . 1% R F0l i 2 B R HELR A Y 1 R 46 T
¥ (raw count) {f TRFTRR K HAZ %/ CapSense_SensorSignal[sensor] 1, it H 21 it
WS FH B sh B LI, D) S 2Rk b ST 0 7 R B R AT ST

MR BB EAIETREEE R, MRS SR TS B E RSO T, Al 25 5, MR
SN TR RE RIS LT, RN R E AL

7 )RR (raw counts) I JERSTE TSR UELL 2 A/l Ja . AT B T X S 40 .

uint8 sensor: f& /&4 5
o
o

void CapSense_UpdateEnabledBaselines(void)

Y-

ZH.

RIEE:
BIfER:

k7t CapSense_SensorEnableMask[] %4 i | CapSense_UpdateSensorBaseline()
PREL, DAEDHTTE C8 R AR I AR L

7
7
7

void CapSense_EnableWidget(uint8 widget)

LR
ZH:

RIEE:
BIfER:

=
gy

= CYPRESS
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JE FHIE E 1Y) Widget #8488, LMERRFE R — 5.
uint8 widget: Widget 45 . &> Widget #54 LA & 20 5E X

#define CapSense "widget name" "widget type" 5
ENGIE
#define CapSense MY VOLUMELl LS 5
#define CapSense MY UP BNT 6
BT Widget Z #3348 KE,
x
x
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void CapSense_DisableWidget(uint8 widget)

LR
SH:

R EE:
BIfER:

S BTA AR AR g ) Widget £ &3S
uint8 widget: Widget %5 . &> Widget #AH LA & 1) 5E X

#define CapSense "widget name" "widget type" 5
P
#define CapSense MY VOLUMEl RS 5
#define CapSense MY UP MB 6
Frf Widget ZFR¥NKE .
T
7

uint8 CapSense_ChecklIsWidgetActive(uint8 widget)

LR

ZH:

RIEE:

BIfER:

Wik € 1L 2% CapSense_Signal[ ] #04HH 5 H TR RMERAT HLEL. & TR MER .
LRI TUESIRES, MR R B PRAREE . AR TIREZIRE, MR F & 21w
o Z RIS RE, W RRshit B S1bhn—, B GBREARA I, iz AP K
Widget % TGRS . R EUE BB % % CapSense_SensorOnMask[ | #04H H i1 .
finh 3 AR R AR B 422 B Widget 75 ZEAEAT FIA rh#4RAA Ab T s SRS 1AL 4%, LR [B] Widget 3
FIRE

uint8 widget: Widget 45 . &> Widget 54 LA F & 2N e X

#define CapSense "widget name" "widget type" 5
ZNE
#define CapSense MY VOLUMEl LS 5

fTE Widget £ $5NKE .

uint 8: Widget f£/&EIRE . Wk Widget WA — B MEREGAE TIEsPIRE, Wit 1,
Rk Widget W T (AR I 40 TARE SN IRAS, Wi 0.

I PR G T B T Widget [T E /£ % 8% 1) CapSense_SensorOnMask[ ] . 54 5%
FPIRAS, MIAERROE R RIS S B R B i 5 .

uint8 CapSense_CheckIsAnyWidgetActive(void)

LR

BIfER:

Page 50 of 67

¥ CapSense_Signal[ | 4+ IR A £ 8 5 H 48 RE AT b . £ x4 Widget 1 H
Capsense_ChecklsWidgetActive(), DMEEE L% %)5, CapSense_SensorOnMask] | %1
HABH

G
uint 8: W1 Widget &4 TiEsPIRENITHA 1, W %A Widget &FiEs RSN A 0.
F1 CapSense_ChecklsWidgetActive() 25U G FAEREIER, (HIEIRE 0 Brg (ks .
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uintl6 CapSense_GetCentroidPos(uint8 widget)

Y fi#r CapSense_Signall | B EL AL 2 W A TR B K TR E RN
CapSense STl &R E M API 73 #8%. fLEIES (WRCHAD BT8R, A
2 CapSense & il # & X 7 811 2% Widget B, A Befd FH LR %L
¥ uint8 widget: Widget %5 . AN 1T 2% Widget #5A LLUT 8 2 € -
#define CapSense "widget name" LS 5
i
#define CapSense MY VOLUMEl LS 5
Frf Widget 4R35 KE
REME: uint16: i A B
BIYER WIR W %% Widget WAL AR TG BRAS, ek B HUE M E ik [5] 42 CapSense JE il #%
HRCE I AP 73 HERAE . R TR AR A TSRS, WK H0R B OXFRFF. WRAE
AT BTC AL VLS A R, 3% bR 20 [5] OXFFFF .
WA N R B A Widget S50k E . A IEHAT) Widget {H 1] T 802 4O AL E T 5 45
WA SR B R O TR S A, UG R T R AR R B TR AR A R . W E RS
R RN CRZFERT AR, DUEME A 7= AR T Fa il

uintle CapSense_GetRadialCentroidPos(uint8 widget)
A fi#r CapSense_Signal[ | 2t /R4S E X W2 BT, B FRAETEN

CapSense & il # FHEE I API p#F . AT B IER CRCEAD BT iZEg Ry, 1f
24 CapSense JE il #5E X T HaHHHE % Widget i, BLeR#C4 v .

¥ uint8 widget: Widget 45 . X REANRGTTE % Widget, A LA E -
#define CapSense "widget name" RS 5
ZNUE
#define CapSense MY VOLUME2 RS 5
i Widget #F59KE .
IR [EI{H - uintl6: HESTE AR RN EAE
BIER: AR %% Widget WA AR AL IR TIESPIRAS, W R Bl BE M Z3R [0 2 CapSense JE il &

FRCER AP 3R . WORBCH TR TiE 3R, W% R 0k 5] OXFFFF .,

A IR BER Bt Widget KRS HG & . A LW Widget {8 ] S BUR AN B THE 25

T GRS AR B R A T BOR T AR, DN R T R A AR B T AR AR IR . W E R R
R R AN CRZERTBEAERGD , DU A AR T
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uint8 CapSense_GetTouchCentroidPos(uint8 widget, uintl16* pos)

LR

SH:

RIEE:
BIfER:

W kAR A T8, W B AT @ I S AR AR SRS SR T BT R X RlRT Y A
IR E . FARAE X A1 Y B B AL BARYE CapSense 5E il 28 o % B 1) AP 20 #E R 3ETt
o Witk DAE T, WIREY. MELER (RSB BN TZERY. HfA
2 CapSense E il #5 & X T iz by, A #e il FH bR 4.

uint8 widget: Widget 4i'5 . X T &AMz R Widget #54 PL N A& =1 e -
#define CapSense "widget name" TP 5
ZNUE
#define CapSense MY TOUCH1l TP 5
B Widget 538 KE

(uintl6* pos): pointer to an array of two uintl6, where touch
postion will be stored:

pos[0] - X position;

pos[l] - Y position.

uint 8: WIARMER EAAAE TR, WO 1, AFEETHE, MDY 0.

uint8 CapSense_GetMatrixButtonPos(uint8 widget, uint8* pos)

Y-

ZH.

B E{E -
BIfER:

Page 52 of 67

WA T, ZRBOHE TR BN E . R B TR, R E AN,
HA5 24 CapSense JE il 3 5E L T HIFELHERS , e 204 R

uint8 widget: Widget %i 5 . 141> Widget #A L F & U@ L

#define CapSense "widget name" MB 5
ZNGLE
#define CapSense MY TOUCH1l MB 5
Fr Widget 428 KE .
(uint8* pos): pointer to an array of two uint8, where touch
postion will be stored:
pos[0] - column position;
pos[l] - row position.

uint 8: WURMMENR LAFE T4, Nov 1, AFEAETHR, WA 0.

W
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T RBIF AP
X API pRECS TR GUI —ji i .
[TaE4 ViEH
CapSense_TunerStart() Wikt CapSense CSD H P HEAE B, WIURI FHELL I 8 B A4 A 4
TEH
CapSense_TunerComm() AT 2 GUI ZJRIHEAE

void CapSense_TunerStart(void)
PiBH i CapSense CSD Al 4 &#Bil (5 8 1FwI4a 1L .

Fr¥zi Widget LLAh, FTE Widget ZRERAS . BT 28 Widget R 5K, MG E&
f25 Widget flF 35 b &, R e API HR T3 8 21T Widget.

SH.- x
RIEE: x
BIfER: x

void CapSense_TunerComm(void)
i PATHHIEE GUI Z [A] (¥ 18 (5 Thik
Fohiia: BRI HRA Widget 445 F M CapSense CSD AfF L4 2 1% GUI. M
WIS GUI B Z 8 H B T CapSense CSD 414

H3l (SmartSense): HUATHIER GUI Z M FEEThAE. AR Widget A B4,
fEfmE RIS GUI. HEhRSEAmE L GUI. IS GUI SRS giEi
CapSense CSD 414

W2 GUI &84 CapSense CSD {25 as iy, 1% R BUEAEHATBHIEEE IS4, DA Hn

s o
ZH: x
B E{E - x
BIfER: x

BAmGH

AP RS TURR 42 R B2 R AL 3R AR IR 35 1 Widget s . S F30 5 X Se 42 . vl DU TR
AT H R S E BT B A . B, TR B TR BRSNS . 2REAEN:

® CapSense_SensorRaw [ ]
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® CapSense_SensorEnableMask [ ]

® CapSense_portTable[ ] and CapSense_maskTable] ]
® CapSense_SensorBaseline [ ]

® CapSense_SensorBaselineLow] ]

® CapSense_SensorSignal [ ]

® CapSense_SensorOnMask] ]

CapSense_SensorRaw [ ]

LU B B AL B I SR UG EHE (raw counts) o B2 K /NEE A& B as B 4L
(CapSense_TOTAL_SENSOR_COUNT). CapSense_SensorRaw[ | #¥ail i DL N 28 H 5 7 -

®  CapSense_ScanSensor()

®  CapSense_ScanEnabledWidgets()

B CapSense_InitializeSensorBaseline()
B CapSense_InitializeAllBaselines()

® CapSense_UpdateEnabledBaselines()

CapSense_SensorEnableMask] ]

XML R B RS 1 84 CapSense_SensorEnableMask[0], 1 & 1% /##% 0 5| 7
FIFERD A, (fEE3S 0 0 fir, (L1311 147) . CapSense_SensorEnableMask[1] fi & & 2%
8 F| 15 MRS (CANRFTED , RUCEHE. 1T EA A2 i B oA 02 DU & I G s .
45 € /2 it CapSense_ScanEnabledWidgets() B #5iH I XH& B84 T 4. 1 — FAFiifL K
%%, 0 — REifLKkeE. CapSense_SensorEnableMask[ | ##Eidid LT b8 Hodk 17 56 2

® CapSense_EnabledWidget()

®  CapSense_DisableWidget()
CapSense_SensorEnableMask[ | %4 4 LA ok %5 H -

® CapSense_ScanEnabledWidgets()

CapSense_portTable[ ] and CapSense_maskTable[ ]
X LR B, 5 AR AR ) AT 5| BIERD DA e AR IR a1 51 T

" — € TR AR S
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" MRS — R S NS S

CapSense_SensorBaselineLow] ]

S B AE A A 0 0 30 o P 0 FH A SR8 1 i v 2 2 s \iﬁ?ﬁ? T . HdH K
TRk Es K. CapSense_SensorBaselineLow[ | H4Lid i DL R b8 0 51 -

® CapSense_InitializeSensorBaseline()
®  CapSense_lInitializeAllBaselines()
® CapSense_UpdateSensorBaseline()

®  CapSense_UpdateEnabledBaselines()

CapSense_SensorBaseline][ ]

IR A B AL AR I SR B - B KNS TR IR AR 2. CapSense_SensorBaseline] ]
aHmad DU e O T

®  CapSense_InitializeSensorBaseline()
B CapSense_InitializeAllBaselines()
®  CapSense_UpdateSensorBaseline()

®  CapSense_UpdateEnabledBaselines()

CapSense_SensorSignall[ ]

I AH A7 A I N EEAME SRS 1 24 T SR AR T8 (raw count) FRR 25 DLR A0 vHE 2R 1155011 S R 4% e 2
B9 B R/NETAL AR B4 Widget RS E0G G EUAH I 70 HR e s SO 1 3 E 2 2
5. CapSense_SensorSignal[ | H4LidE i PL T o8 #0E Hr:

®  CapSense_InitializeSensorBaseline()
®  CapSense_InitializeAllBaselines()

® CapSense_UpdateSensorBaseline()

CapSense_UpdateEnabledBaselines()

CapSense_SensorOnMasK] ]
R MRFFAL AR TT SR A -7 4

CapSense_SensorOnMask[0] & &84 0 2| 7 FHRgAL (fLI&E8 0 v O fir, fLI&kEs 18
1f7) . CapSense_SensorOnMask[1] fu & 1% /2&4s 8 2| 15 FFEAGAL (AIRFFE) , R,

g.—s CYPRESS
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R A R o U LB B B AR R . IR BESTE E eSS, MIGAESN 15 4
FALRKER A ARESIRE) , WIA{E N 0. CapSense_SensorOnMask| | #i#Ei il PA K ek Huidk
R

B CapSense_ChecklsWidgetActive()
B CapSense_ChecklsAnyWidgetActive()

wE
DUN B CTE L. —8HEEA %4t T e X, HRAEEYHHE TR EN 42BN,
B CapSense TOTAL_SENSOR_COUNT — 52 CapSense CSD 414 P& B a3 1Y B 5.

ERBEE
FAMERERRMA — R, DUN REUh i R X S & I E S
®  CapSense_EnableSensor()

®  CapSense_DisableSensor()
HERARH LT AR R

SEHIEFR+“ SENSOR™ Widget £ + 70 1F +"#element number'+ “__ "+ Widget 2577
Bian:

#define CapSense SENSOR TP1 ROWO TP 0
#define CapSense SENSOR TP1 ROW1l TP 1
#define CapSense SENSOR TPl COLO TP 2
#define CapSense SENSOR TPl COLO TP 3
#define CapSense SENSOR LSO EO0 LS 5
#define CapSense SENSOR LSO E1 LS 6
#define CapSense SENSOR PROX1 PROX 7

" Widget #Hx — H 72 X Widget 88 CAIUNE R C FRIRAF) . Widget A FRMAI(E
CapSense CSD #HfFHME—. B Widget LN KE .

"ot s — EA ZA R Widget (WEESHE S H oot s . X Rbis e KRR, ot
S H“Col8i“Row” &z Hodw 540 % (1: Col0. Coll. Row0O. Rowl) . Xt T-ZEig & M im sty
%, S hERte RHmSHE (ln: e0. el. e2. e3) .

" Widget KA — fFE%ATFh Widget 287

FiIE PiRA
BTN Yk

=
= e
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CSD)
A4 P9
LS SAURIE:S
RS LEERREES
TP A
MB 42
PROX PRI IR
GEN iR ERE
GRD (ZS RS
Widget H&
A

£ Widget 2J$2{tH —

e ==

® CapSense_ChecklsWidgetActive()

B CapSense_EnableWidget() 1 CapSense_DisableWidget()

® CapSense_GetCentroidPos()

® CapSense_GetRadialCentroidPos()

® CapSense_GetTouchCentroidPos()

PLR 2 A

SEHIE FR + Widget £ + Widget 257/

Bl

#define CapSense UP
#define CapSense DOWN BTN
#define CapSense VOLUME SL
#define CapSense TOUCHPAD TP

& IR A B

BTN

w NP O

LA B B b ] AR X 2

PSoC 4 25U (CapSense®

PSoC Creator 7£“& 7~ F1 101 H " XHEAE F 34t 7 R a4 E 2 B AR 157 H . EIREE

A, VT H s B HE B B o S AR S

GEIETD 56 File COUE) SEHEIFFIEHE
T w45 /NaT R0 H 53R

AREZER, B2

—E—r.-i CYPRESS

Ebn‘z“

Document Number: 001-87353 Rev. *A

BRI — MR, 1EFTIF Start Page
o MRIETFRE, (EHXTIEHEFH) Filter Options (Fiikik

Z I, PSoC Creator 5 Bl i)“Find Example Project (& BIWiH ) "3

Page 57 of 67



PSoC 4 H1 & # N (CapSense® CSD) PSoC® Creator™ ZH 4% 4% F it

51 Ao

CapSense JE fil 4s N &4~ CapSense &K E HISCRHE S A — AN GG A% o IX 885 48 F TR A g
FWHAE S TR L5 . ¥ CapSense CSD AL AR FIE 5 40 Il 22 v vy Bl BE U5
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