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API XEU (N1 b))

PSoC® 7Ov 4 Typical
7+rad Trayg I35y E> (SAEZBA
JYy—2A TR CT SC a RAM HAOZE)
CY8C21x34, CY8CLEDO4, Flash, RAM, E OEAHKIE., o HOBREBRICE>TEDY T,
PRS16 R—ANI1—% EJ1— 3 2 1 1491 36 2—5
L EHDEE)
RRS8 R—ANI—H EZ1—)L 2 2 1 1401 36 2—5
(1 E>Y05E)
TVAT—SR—=AOI1I—H ED 2 2 1 1426 36 2—5
1= (1 EHDEE)
vC2 Oy UV &FE>EI1I—HFED 1 2 1 1351 36 2—5
1= (1EHDEE)
£i& N CapSense® KRR >/ - - - 10 2 1
5200t Y —FRFEFEODLBRE - - - 79 583 5
BERXRAZA X 2FEHT 54
O, J—RBEE RAMFERTIY
T DS
EBMOEATAHAERF - - - 10 2 1
ATAATHAT LY O AZMER - - - AZA44 0 -
I2HEE50, I—REFEL RAM *2
FERIUT7 OES
A BRERE - - - 380 2 =
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BREIVHE

B CapSense EoHDRAF v+ EEEDREZ, N—ROIT7O, #ee, REZM/AIICO—R (L TH
AUT)LELEL, RBCERTE.
B ADC O%E :

ADC DAHNE—RZ, BEEE. LZAXNIY JEBNICEE AR
BEEEADE—RAO>>YJ)L AO—7 ADC

>2J) AO0—7 ADC ADKRIEX D ZXLRE

LFAXRNIUY DADTE—RIER/BLIEA )X 2ILE ADC
HEVEERIEA THE : 8 -40 ~ +125°C, BE +40°C ( 2 fRHE £ 2°C DIFE )

B CapSense® OEE :

KENH S CSD AN ZHH

1~28DRBRERERNEVTEAF ¥

HBIZADF—=N—L A4 HF &K 15-mm L THRATEE

DA VYR—AEH T 20 cm OIEEFERRA

ACER/AX, EMC /A X, BREEZLICKT 2B
RBEZMWI ATA RABEFERN O HOEAEDEZYR—K
RATLY VRZERALTASA REHOYEN S R Z 5N
HREEZZFERALTATASA RE Y OrEEEZR@ L

2DODATA REVHZEFES EZYF/NY R HR—K
SEACEMMBEEE > ERAYR—N (ITO71IILALKE)
KIEXRKBEN HZDBEICEEETEDIHEEZTDIS—II REJ/YAR—K
CSDADC T4 H— REFERAL LFE L HEE DO HT

BE. BE. #EXHE (ESD) CXETS, HEOHHEREEH7IILIVXA
RESEESRENTA—R

Raw F— SEQEZRUS T EUTLEA LD/NT X— BB LD =HO PC GUI
— 3V HR— K
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——2 CYPRESS CapSense Sigma-Delta Plus ADC

Figure 1. &M% CSDADC BAK

Ry (optional)
PSoC®
Device
- Cmu:ud
:Cm _ sza

N N N

9499 AZ—K

1.

o~ wbd

o

8.

9

BEAEVEZXBEETRI—HED21-)ZER BELEXT (fl:12CE& LCD ). R—hEEZEHE
BEVWHTETD,

CSDADC 1—% £ 1—)L%&R, BELFT,

CSDADC 1—H¥ £ 1—-J)IL&ZHYVJY UL, CSDADC V1 H—RZHEXT,

CapSense EH#, A0 740L—>3>, EVEIYHTZRELET,
EETO-NINGA—Z2EZBRELET, NTXA—Z2OFHRAZLIBTRIK. BEHEHA RS ICH
WET,

T7U—2a>z4m L, Application Editor ZB& £9,

Bt Y, ATA4 Rt Y, FEFEYFNY RERETDILEHICHMELY O TIII—REME
ALEY,

RS232 LA RSV AL—BREKE USB-PC 7V YT ER—4Y N R— RICEKEL. GU -
TNTFA—R2EHRHELLET,

CSDADC NZX—RZZEL., 77V T5r—>3a>zBBELET,

10. PSoC FNARAZ7OTZLL, ED1-I)OEBEZKRIEL FI. CY8C21x34/B THHAEZ ATV

BESIC,. 5:1SNROEHUEZERTB1=HIZCSDADC /NNSX—ZEZFABRL TS EEL,
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——2 CYPRESS CapSense Sigma-Delta Plus ADC

CSDADC (&, #gE, REZMEIICO—R (L THAKAILT)LAELSEE, BERERXNKRALE ADC 24
FEEREAEZITVWET, CSDE ADCICHBOED 21— )L2BRAATSHET, J—RBEZHILE
T, BREREARANE ADC EeEnm B E XL ETDHEEFE. CSDADC ZFRHALET, CcOSBEHFN
ERTTVT—>3a> nBalk,. CSDI1I—Y TP a1 —)LEEIE ADC8 £k ADC10 ZFERALE T,

CSDADC i, AMYFRFYNIRERETFDRIWEICEBRTDTILRIINZEHSR (CSD) 2FEAL
EFREICRPBEREORANZITVET, chBELIFAXNUY O AHNADC E— REHENAD ADC £
—ROBHFZFEALT, ZUVFALICE—REZYVERAShD LD, BB EOHRA4TEDA 22—
TI—ANEEICTERT, HlAEF. Y —IRAXZAVTCEREZAETSIESICELIAXNIYIE
—REFHAL, EHWEEZAETIHAICKIENEEANEZFRATD LN TEET,

CSDADC 1—H% E2 21—k, #EEADEEE—RTRE> VI AO—7ADC ZFEAL., LT X
RUYOE—RTRRAIVXRI) ADC Z2FERALTEELET,
COI1—HY—FT1—-I)ILF—2>—HNIZIE, CSD & ADC DEARBBARHE N TVET, RE/NTX
—2, FRALEOEY N, RSN 1—F4 0V ICEIREREEREEOHMIC OV T, CSD &
ADC10 F—&R>— KN, BRUVBET7T7VIT—>3> /— N2l SR EE L, www.cypress.com A5
WIENTEXRT, BEREXRANT VT —23 2 0OREX ADC 25 EAHTERATD 1—HE.
EEBBRAIICYZ1TILEBHmRASLEE W,

CSDADC 1—H—FT1—)LZHHTIHFAICEZIEERE. UTOERESZASEEV,

B CY8C21x34 PSoC S Y VR0 F )N BHLZ7L>IX NZ21F/Ne ATOEIZ IV EHFTHAL
EELV,
- 2HhZL0T7FAY
- FoELIOYY
- WO TFOAIRILFTLIOY
B CSDI1I—YE>1-)l F—X>—b
B ADC1I01—H¥ EZ1—-)L F—&>—h
CSDI1—H EZ1—-I) F—E—RERALEHERE, ROTFHA U HA REHBLET, ChonE
#l& Cypress Semiconductor @ T 744 N www.cypress.com TAFABET T, :

B CapSense NE A

CY8C20xx6A/H CapSense %it7 1 R
CY8C21x34/B CapSense %5t/ 1 R
CY8C20x34 CapSense &5t/ 1 K
CY8CMBR2044 CapSense %5t 1 R

ADC BEDFHA

CSDADC XM 2 DM ADC A 7% HR—KNLET,

B >20) AO0—7, >>J) AO—7 ADC &, #ER/ANEEE—REHR—NLET, COE—
RTi&k, ADC St A BN ADEBEELHIL, PSoC ERBEICHKELEL A,

B AV XB)Ne AVOVXZIADC I, LZAXKNUYOBEETE—RZYR—NLET, C
NDE—RTEE. ADCAHERFADEEEIELFIL., PSoCEREEE REHALET,

ADCH YTV IRANZALBRETRENTERYET, 22T AO—-7 ADC k. 27U TJ&Eh
EREOESEZEBRL, LYFAXKNUY I ADC R, ZTOBRIOMEICL ) BRBABLECHLEZST
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£ CYPRESS CapSense Sigma-Delta Plus ADC

EEE2ZTBRLET, CcOLEH, ANEBIC/ M1 ANFHZBEE. 10 UXR) ADC DEREZHE
HLET,

>>7) RO0—27"ADC DEE
>9) AO—7 ADC O#ERKIE. ADC10 1—% £ 1—J)LEBAUTY,

Figure 2. CSDADC 7OY U XA T IS A, I ANEE ADC #BH
Analog Bus Mux

-
- —
_*‘*D? « Clack
inputs
P —
Mo — Wi WEE
- —
L Fost
& processing
—
. CMP Latzh
Interal Measurement Counter Firmware
Fnibd
Comparator

Conic

Famp Source

20 AO0—7AD OV N—2, && 12-bit, TBEDOETIAT—I)LHA (0~ 4095 HIV K )
FTERLET, Y7V JL—NE, I—H0IO0Y IREBRENIENTA—RIZL>TREL
x7,

ADC [FIX®MD PSoC VY —AILEL > THERENET,

B 7rOJcT7OvY9, ANL—ZELTERENET,

B 7FOJSC70Y9, ASBAVTFUOHEEFRREZAVTS D TRERBELTERENET,

B F2RILTOYDI, SEYRAIURELTERENET,

B ADCOZRAIVIJERPWM,

) AO—7ADC REQOTOY Y BATITLNR2ICRENTVET, ZETIIVALOE
EOVAR—ZNE, ERR. 8o F>9, AVNL—2TY, ERENS7oT147 ke, O
FEUOYICERNEEY), EENVTICERELTVWEET, OVFUY0EERK. 7O NL
—ZEBRADAID—DT, £5—DOREFRENZDTFOTAIEETT, ANL—XF, TS
ENANEEZBADETLow T, TORMBLET, WU RE. SUTHEBEBEI/NL—2EF
BOBOBKEZERNZYFILET,

ERATHBETAR 3 ICRENTVET, 12-bitEY NS TILDBE., BT 2N 409 ICRETDED
. PWM ® HIGH BEA LY REhFET, PWM O LOW BRIk, O>FUo9HFKREL, @MENf 0B
NBAKRSICERFTEIATVET, PWM OBRRKRAI NG, BROFBRZFZDLEOHDEIVIAKLE L TEH
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——2 CYPRESS CapSense Sigma-Delta Plus ADC

TNET, SUTEEN —EEANEEHIBEWVES, ADCCROEY RN 7IEHIGH IZEY hEahZE
T, PWM RLESRE, VC3nA IOV VRELTHEAL., HIGH & LOW OBIRABRSNTVWET,

Figure 3. > >7)L AO—7 ADC ZE#|RE A IV IK
Ramp voltage

is equal
. ‘ to input
tart 0 tyaltage and
conversion comparator anSedrzrnn
/ trips. (max range)
TC ; /
Py _ / /
Y
“oltage Ramp F__________———# L—————
Comparatar /
Counter Gate _,-"'=.' - /

\ Counter measures the time
from the start of the voltage

ramp,to the comparator trip.

ADC Ak, OVNL—BAHOH LTI K= RTT, Y TINERPKR—IL ROEBRER I,
PWMICK > THIBEENET, ChICL2T, BERPOESORENMRIAENET,

>>7) XO0—7"ADC D#IE

ADC REAFICRETAXENHYNET, ThZTIhOT7FOJIATALICKE. TOEHNOREZHDO ADC 1
DFOY NUALALDPAZNBYET, CcOLZAZE, ADCEEZ >V 7OAO—7ZRETSHIAVT
VHEEHBELET. ADC.TRLIAZOM CAPVAL[7:01EY KNE. REAICHEAEINET, CORIE
ZT7OtAOEMNE. 7ZILAT—)L ADC AHEDERAN 7ILAT—I)L ADC I—REBDEDIZ, U7
BE (AO—7)ZF1—2_2093&TY, chik, SUV7REEZEEEO7IIAT—)LEHREEIIC
BEEE2ET, ERENET, PSoC FNAANZELTVWEVWERICE 2> THEEL TVWBIFE.
DAC ERREREBEICKELTVWSESD, FYUJL—2a>aEHNICITSHXEN HYET,
A—H EFJD21—)LAPIICIE. EEOF YTV L—>a eEHATMNMEODF YT L -3 ICEIWVT
ADC TRLZAZZRNUIVITBRETINIXL%EREITT S CSDADC iCal EVWSIL—F U HH V)
*x7,

CSDADC_iCal L—F > DRV Bk, ADC DREEBICLDRTHERTT, BEMIZE., COER, H
FENEREBETHINETT, TUNDOEEE, BEZLFZEHIZ, YTIRIITXVYY RE
AUVTREZRIATHEETEET,
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£ CYPRESS CapSense Sigma-Delta Plus ADC

127 UXE/ ADC

A2 0UAZ) ADC B, ZIXTFILE—RERBRE, NIVER—AOERRFEY AR —
LTFDZENTAINEOEAEDENBICBNET, COADCRATOTOY I ZATITLER4IC
RULET,

Figure4. LZFAXRNUY O ADCT7OYY BATIZA

Clock
Analog Bus Mux ‘
ADC
: IO WG WEZ [ WCE L
- Puin |
ADC - — i I— Counter PDSt‘.
inputs Ei processing
-— CHP Latch
Modulator Bitstrearmn Filter Firmware
% sigma-Delta
hodulator
W R,
e A

-1

COADCRRDIAVR—ZF ML > THEBRENTVET,

B 2O TINREAER

B ZHEFEY MANI—L TR

B J0OY IR

COEFRFIANL—2, AVNL—=2FvF, ERIAVTH . Chogs 71— RNV T EH.
Ry, THEENTVEY, BRIV TUHYOEENANEEV,, ZTE>TVWR &R, OV/N\L—2H
AAHIGH Vyq LRILT, BROAD TN RBENE T, EFIAVTFUOHEENALEEZBA LS
B, AVNL—ZHARE Vss LRIVICTYEDY ET, Chllky), ZRIAVFUOHBENMET LA
HET, ERB[OEENBUASLEREZEAD L, EAAVTUHOEEN BT LA YRS, £HI>
FUOHORE WEAYPIRVEELET, ZYvFE, ANL—28ELIO0Y IO VC1 ESICEH
L. AFUHOBRERE REBRZHRLET, ZIXFIEERRLE. R T2 Cpeg T
RE WEZXREILKRYIEL, BE Vonog ZFHENLTBETERE V), DIELSICREET,

EHAENHERIBETT, ZHABOEY NARU—ADTFTI—F A% dog ELEBE, THAEOU
77LABERRDESICRENET,
Equation 1

FC' mod — Fc!'d ' .:‘f”md

FHT Vemod = Vin THRICEEEETDE, ERBOF1—TIHRBROXTHETEET,
Equation 2
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==# CYPRESS CapSense Sigma-Delta Plus ADC

ADC ZFaSE"Y NANU—AZ7 1 ) xE2O0Y DK

THEBE. AHEEEHIEY NANU—ADTFI—TFTALLICERLET, F1—T1HEFIRILT
12 EFAVTHAEENE T, CYSC2IXM4 BEEICKEBEAD T X =AW=, CY8C21x34 /N4
ATODERRICEAI I ER—ADT AN EZZFEALET, 71ILREFE, 8bit/ \—RIIFTHIREH
EEREBRER TEBRENET, VR E. N—RIITFUYV—-RAEZ2HHNITHDLEHIC, 77—LDI
TFOCEREAIDRNOA—N—TO—ZFZ0BITBEICKY, 16 EY NIILEREhET, IR, B
PRELEICBEVCI 7OV IESZFEAL, TAB[VEANS LOW D EERF DT ZFREZREL .,
ZTHABR/EANHGCGHOEEEFE 1 DFIIUXNLET,

BIEEREBRERE, DU R2E2HCEHICE)AKEZETHWICERL, A9 RAZX—TINAL%ZEYS
—KNU, AR ENFZHIEYARICENNTEICEZHEERT, ABXAAM O RIERZOT1—T 1 LLAIER
BN, k. XOXO VC1, VC2, VC3., ADCPWM DEICK 2 TRELET,

Equation 3

N}ﬂ - 'II'__."CJ_I' ' .II.ITCE . .II-"',.I‘.I:'._-'!':l L NADCPI:T;LW

VC1, VC2, VC3, Napcpwy - 2 BB NDE,

FORNTANRE, Y TILTN, IMO HA L EBRL. 7 1LY TIERAHRAF ¥/
JRUAC, EEBHICHBILET, BAY Y TIER Ny CE > TRELE T,

Equation 4
Npax = V€2 VC3-Nypcpwu
Equation 5
N:c - df:imdwnm.r
Equation 6
e
T ] ~ TYADCPWM

Vg

A—4 EZ1-I)E. 8bit \—RTITAVVEORERRAVY NEHRTD 1 HI20F—/N—70
—&ViAKE, ADCPWM EIWIAKE WS, 2 DDEIVIAKZEAL £T, ADCPWM V) iAdkid, O
INL—=Z xA0;0 NABIRAKICIL—T A2 TENEKT, AUICIRIAVNL—RBE1D2OHKTIAH, 2
DOOAUNL—ENAZFEALET,

X1 BEHE
ADC &k, A>F v 7R/ BRERKRHEHESORAEEZTVET, S5, ERKEE7OY 2 ACE01 O

PMux 7F7OJHAELTEMTY., COEFEFREEE LEN 1.0V, S#EEKHN 07 ~13VTT, HHBE
A MBEOEHTT,
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PERFORM

BRERENEDERME

UEBRR 77 —LDVITTRIFENES, J7—LVITE, BERBEHNHL. BEBRICLDW
DKW ELLERBERBOENMERNTYFTL, HEBRERITIDLICKY, RERVDODRY T2k
AL, AZMEDBEEZFELET,

CYDTL 1 EXF+2TS

CY8C21x34 FNA A7 7EIU—RGF7FOIJNAOHRICEKE N, FZD PSoCEADHEFTER
DHOEKEAREICLET, CSDADC I—H T2 21—k, AT VF¥y—2 ALY FEMERL T,
oOvoES7I—X Ph; TEEROEO Y EXEL, THOJNARETI—X Phy Tt EELSEL
£F9, DONFIINERZRABOZLHR A FoHEANL—20OAAE., FFOTNAICEAWIZE RS
hTWLW&ET,

T7—ALATJITIE,. MUX CRXLZARTZYETRAEY NEERELT, EoHDODAF Y Z2E2TLE
9,

Figure 5. Z7UF+—2JZAA4 Y F2RVETFOINA

Switches enable,
MUX_CR Analog Bus
Pin1
Eﬂl GRIO cell
I Mux Cell 4
Ping
CapSense™
l—w M ellz E
C;QI
Pin

ML Cell

Cuk

i
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——2 CYPRESS CapSense Sigma-Delta Plus ADC

AT/
ATA R, BRANWRABREVBELEITDHBEICERALET, fleLTE, RBEEE (FAXEKE) TEF
B, 92749040514, REBBRENETShET, chsotHEFEBBICEWICBEEL
THEY., 120t HOESERF, WENICEETZD O HOISONBEBICOBAVET, RAZA/ED
EBONERF, FEILEEY Y RMOENOA RNEBEZFETDCEICK > THMITEET,
CSDADC V14 H— R, BEDIEBEF ODATARZ JIL—TEZRETHET, ATAZICHBLE
T, B ASAFZOEERNAETRIE S5 T, ERIK, BIRL = PSoC FNA ATHRATED O HNUE
BMICEVVET,
Figure 6. YENtE HNBOIEF

Finger

Position
(Centroid)

iiif\\i

ATZAEDEDTHRVESZIEERATDE, BUFXDICEALRILOESZEUEIYN, BREDTEHL
TLFEVET, RATIIVALR, BVEBESEY NEREL T, ASIHAUBEERELET,

Counts
(above Noise Threshold)

RATLY VA

A4 0&EHE, PSoCDEEIC2 DT 28EicnhET, ENNEORIN (£LL
EEFENNEV ) ¥ 91k, CSDADC A H— RTRETEN Y HTLEAR—NEEFERAL T, XR—AE
WETEIHCEENICIYE Y TENET, BYOED (BEFAEV ) ORTA AL HE, T4
H—ROTZILDAVAXLICE>THENICIYE> e, BYIAK T 7AINIC—ERRENET, 2D
JEFE, ¥2RICHEFDEREHRENBOESOERE  HREZSIERCEHAVKSICREET L
£9, COIEFOREE, PCBERADIYYE D TFEEICIT>TSEEL,

MEBELHUENROEXDICHLUTIEFZROZDFEIBZL<HYET, RE[ELFERF., L¥50
OS5, BREVHLHFEERIIREL., RIEFHREIYLWERETIPNEFTT, tBOFET
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CapSense Sigma-Delta Plus ADC

F. BIOEREZE > TEVYEBRELET.. cOIA—Y EZ1-)TEREIZFERFIICLDE
BT,

Figure 7. 3 IC&k2#EHIL

o 1 2 3 4 5 6 7 0 3 6 1 4 7 2 5

N

Lof [t] (2] (3] [« [s][e] [7][of[s][s][t][4][7][2]][5]

ATAFHOEYBREFTEFHENS ENTVERETAERY EBA. YR PCBLATIRICEK?
T, —BOEHRT TR HEEI RS BDAREENI BV ET, FAT7LY VA O HEERE.
RATLY O A%RBIRTDE CSDADC VA HF—RIZK>THBNICERENhET, ATORIC, EX
BPATAR VIXNAIORNDEATLY DR S—T 2 A%ZRLET,

Table1. EBZATAEZ BIXNADRNODEATLY IR —T2A

Counts
(above Noise Threshold)

AZAH
EITX b

DA~

b EIXND—=TVRA

10 0,1,2,3,4,0,3,1,4,2
12 0,1,2,3,4,5,0,3,1,4,2,5
14 0,1,2,3,4,5,6,0,3,6,1,4,2,5
16 0,1,2,3,4,5,6,7,0,3,6,1,4,7,2,5
18 0,1,2,3,4,5,6,7,8,0,3,6,1,4,7,2,5,8
20 0,1,2,3,4,5,6,7,8,9,0,3,6,9,1,4,7,2,5,8
22 0,1,2,3,4,5,6,7,8,9,10,0,3,6,9,1,4,7,10,2,5,8
24 0,1,2,3,4,5,6,7,8,9,10,11,0,3,6,9,1,4,7,10,2,5,8,11
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CapSense Sigma-Delta Plus ADC

ATAH
EITXU B
DA~
[ EIXNS=T2RA

26 0,1,2,3,4,5,6,7,8,9,10,11,12,0,3,6,9,12,1,4,7,10,2,5,8,11

28 0,1,2,3,4,5,6,7,8,9,10,11,12,13,0,3,6,9,12,1,4,7,10,13,2,5,8,11

30 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,0,3,6,9,12,1,4,7,10,13,2,5,8,11,14

32 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,0,3,6,9,12,15,1,4,7,10,13,2,5,8,11,14

34 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,0,3,6,9,12,15,1,4,7,10,13,16,2,5,8,11,14

36 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,0,3,6,9,12,15,1,4,7,10,13,16,2,5,8,11,14,17

38 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,0,3,6,9,12,15,18,1,4,7,10,13,16,2,5,8,11,14,17

40 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,0,3,6,9,12,15,18,1,4,7,10,13,16,19,2,5,8,11,14,17

42 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,0,3,6,9,12,15,18,1,4,7,10,13,16,19,2,5,8,11,14,
17,20

44 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,0,3,6,9,12,15,18,21,1,4,7,10,13,16,19,2,5,8,
11,14,17,20

46 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,0,3,6,9,12,15,18,21,1,4,7,10,13,16,19,22,
2,5,8,11,14,17,20

48 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,0,3,6,9,12,15,18,21,1,4,7,10,13,16,19,
22,2,5,8,11,14,17,20,23

50 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,0,3,6,9,12,15,18,21,24,1,4,7,10,13,
16,19,22,2,5,8,11,14,17,20,23

52 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,0,3,6,9,12,15,18,21,24,1,4,7,10,
13,16,19,22,25,2,5,8,11,14,17,20,23

54 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,0,3,6,9,12,15,18,21,24,1,4,7,
10,13,16,19,22,25,2,5,8,11,14,17,20,23,26

56 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,0,3,6,9,12,15,18,21,24,27

,1,4,7,10,13,16,19,22,25,2,5,8,11,14,17,20,23,26

FATLY DARTGARDAZAZCTX Y NBRAA RS 4>
ATZARCRBEBREIXY NEDOEBERE, AZAFOYENRESCERENET, £EL, FA4TLY
DARZAZOEIXY NBZERHDEER, BEICEETIZENHBYET,

AATLYDAATAZ DR TR, AFAIAOREEYENICRSTDEHIZ, 120 YA 2D
NDEBDIYPBASAZ—EIXNELTERAENET, 710 H—FYFTREILCAN—ETIhD LY
XM, B—tE YD SHKTZI2O20EIXNEOE BRI D BELSTEIBEN HYET,
ChIZKY, BATLY VARTSAEAN BB TE N RIAENET,

EEAE, 10-segment AZAZHN 1D (5% )DEFEE, EoH30 220X NE 2O
DB (EVH4E0)DHATRYSNET, COBE, 71 0H—FYFTR., RATAEINEEICHESR
FTBRSICTBICEK, 3DULEDOEIHEITAXA D RTHAN-LTREYEEA,
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==—# CYPRESS CapSense Sigma-Delta Plus ADC

12-segment AZ A X TlE, 1 714V H—RYFTA42REDEITA RN ZAN—LTREBYEEA, B
BRIC. 18-segment ASA BTk, 1 74V HA—ZFYFTEULOEIXANEAN—LTREEYEE
Ao

WEEAT—U2Y

Z<DHEE. AZARREIHERYFNY RBOTTVT—232> TR, B40E2H0ORAT147
EYFrUERBVSBREEZEBOND LS ICE (RERTOHOBEREMYNE ) DNEZRETIHLE
AHYNET, AZARAEIHRPRYFNY RTEAMNZIUT7E, LELE1EOE YL KE
<BI2TVWERT,

Y hOA REZEALEHBULEDOHETRE, ETTLAZAFY LT, EOYONENBHTHS
CEEBABLET, CCTR, BEBEHESOH2EBE SN /A AREZBATVWAR ZENEHERY)
9. HREBVESHROA 215, TOEFE, /A ARELKREVEBESZEALTE> O
A REZEHLET, E2RNOCMRE (BE). 2205820 HZ2FALT. ROBATHEEZLE
ER

Equation 7
HII-_1(¢—1]+n;;+n;+1(¢+ 1)

N =
Cent
n,_q+n.+n;

BE., TEEREIBBTREOYEEA, FEXE 12BOEHICRLTO~ 100 EVWSERATH S5
E. EMNOM RZEBEDDBEOFETHRETAICE.,. FAEEThEADT—EZE NOA RICHITE
To 1 DOFHETHBERAT -V I %2BHEDYE., TOR/RRZERE, FEOAT—IITHRETIHN
MENTT, chiFELARILAPI TITOINETT,

ATA Y ho NeofBeElk. CSDADC VA H—RTEHRELET, RT—UVTER., D14
— RTEHEE I, BRTEEWMEEL TREETNET,

tYRNOA RODBEOEHE, SNABIEEN, TATLOEY FERBUTICRY XTI,

P HREEES MSB

AN 7 6 5 4 3 2 1 0
%i& 215 214 213 212 211 210 29 28
D ERREFE L ISB
E 351 128 64 32 18 16 8 4 2
D EREEFER LSB
E 34 12 1/4 1/8 1/16 1/32 1/64 1/128 11256

DREFECOBAZAVTEEEAET,
DiEEE = (BB -1) x 'H
T ROARE 24-bit FEELERHTREE N, TOIBEREHHREEROBEHRTT.
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——2 CYPRESS CapSense Sigma-Delta Plus ADC

ZA4—R/NY OOR—R > NERD1 RZ 17>
I3 ED1—-)LCRK, AMIEERAF oY Chog EEZIL—F 74 —RNY Y B R, 'BE
T9, AFUHIE, PO[1]. PORBIAR—KN E>E Vss YTV RICEHKTEERT, 71—RNYY K
MR, . R—KE>PI[1]. P1[5]. P3[1]. ROCOAVFUOH EVICERTEERT, EVR, I E
T1-)IONTA—RBEICIYEBERENE T, ZRB[IAVAR—IXMOEGRACEREATVREY
F, cnBAOERNTERALAEVTLSEEZV, LCDX 2CHW BENBENE ZXBEETH 1Y £
21—)Li&, CSDADC 1—H T2 1—-I)lOR—KN EVERZBIIDEICEELZThERYEE
ho BROEBERE, VAHF—RERVEZEZICRMENET,
Figure 8. A2 KR—F>2 NDO#ERHR

21x34

P1[1], P1[5],P3[1]
Ry

1

ZAIATFOTRICHBEENATVSEIE, 47 ~47nF TT, REBELHERERF. XD SINLE #583

FONDERBRETOICETRETDCENTEET, PRSI6 BRI PRSS R TIKIRE DIHBE. 5.6 ~ 10

nF DETEHEEVERNIBOINET, 7VRT—FHEZ0BRERIRL LBE. e T Y O#HEE

(£22 ~47nFTF, 74—RNYY HEREBIRLEET, REOSINLE #8212k, W2

NDIAVTFUHETERLTHRDELVTLES, B3IV IOV F U2 FERATHILOHSHERLE

T, RERERERBRIEETEHVEEA. BRER. BEUBREBREC,ICK>TERYET,

EhEE, XOATY T TERLET,

B EBZD5EHDODERYFORaw HI RN EEZR—T 5,

B BRENEAF Y DBETTIINAT—IHRIKERYH 30% M VBAGRHMEEZRETIENESE
BRI D, BRENS B E, Raw I MEFKIEXET,

— MR ZMEF 500Q ~ 10kQ OET, 2 HF YN R AILL>TREEY FT, CY3213 FHER— K

BFEALTVDHEEF. 2kQ A SHBTEET,

PO[1], PO[3]
Cmod

=)l RER

—BOT7VT—23> Tk, KEXRKENHZ2B5ETEHEOEEEN EREIAET, AV (RER
) BEET7 VT —>3ar, BRQBEERT7SVT—23a BETE, K, K, EEZUNFH>TEES
ENBZVBERERN L YHIMBETT, COBE, HEO—II RERZFRAITZD_ENTEEFT,
NDEBMIBRASBMOEIELFIAZBICERBLULET . KEHFFNAAOEMA—/N—LA1OXRAICHD5H
. I REBAEBOAY TV INEBRIET, - RERBE, FEHEREOTERKAEL.
BRABEREOZTNREBOAAFTIVILODELETET,

—EOT7Vr—>23> TRk, EBEOAY TV I %2EPLT, RASHEOHEREANEEN R Y F
ZibtOFEzREEHEDZ O, DI REBRESERAEBICH T TOHEMHNVNEZBEIICESZ LN
BWTT, ChlCklY, BLRILYVIRNITIITO AP EENEHE(CAVET, CSDADC 1—H £ 1
=)L, >—IILREBEBOBEZOEHICHELET,
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=2 CYPRESS CapSense Sigma-Delta Plus ADC

Figure9. > —J)LRE&EPCB L A 7 Kl
Wiater drop Q
Overlay —

Cpar

PCB ——__

Sensor
electrodes

Shielding
electrode

Kok, REOI—I)I REBOLATINERHERLTVWET, —ILREMIE, LCD RZATE
WO/ AXOEEZHIEL, ARFICTEFHFEREZBR IS, BAKITOZRYFNY RFNAAT
EHICERATY,

COPITE, REVEFI—I)I REBEETELNATVET, KBRELT, RE>OTOTL—2%
E.PCBORFTAIOL A VICBELK ZEEARETT, CDIFE. BERLH 30 ~ 40% T, \NYFNE—>
EEATDIENHRBENET, CCTR, ISR TL—2EENTIHERFHY EFH A

=)L REMF, FTETESZVTNO PSoCEVICEERTE X T, BEFT— K% Strong Slow ([ZFRE
L. 950 R/ARERFBEREZERLET, £, RAI—HFHIRE ERE. PSoC FNAARED—
I REBOBICELETEXT,
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CapSense Sigma-Delta Plus ADC

o0y ok

o0YIRE, BAF YN RETCRAYFOFHBICERAENET, I—F EZ21-I)LE&E, 7UVFv—
SAAYFOOOYIRELT, XD 4DDBRAT23a>EHR—RNLTVWET, UTOXRT, #EK
ZBLEBULET,

ERT2 T
) 70v
B BERKE 2 EMC /JAARAZ1 74
PRS16 HLEBART NL, ¥15 3 . BRERAUNE, PRSO—T ANV IRL HAR
& FIMO/4‘ t"—?(&* (Dﬁ':zﬁ-C\ PRS EZFJEDBZ&‘; FIMO°
F|MO/2O
PRS8 FEABEEBILBARY 2 F, PRSEVRLULHENIE< KD, KVZEDKRA
NI, O RNTHRAE, 5V EMI THENBERZIF S, PRS16 #
F|Mo/4"‘ FIMO/512 EEEEFE l/-(<7;:‘é \I\o
Prescaler (7°') EE. IMO/( HifE +1) 2 FINA A, BERARBE ZORFMARED EMC 5
AT—7) ICBETY, SIEREMEFERAL CREOHKHER
VC, B E. IMO/(VC4xVCy) 1 TINA AlE, BERARBE TORMNEEHO EMC 55
ICERBTT, 3BE EMC/EMI FARNFEERTLEV
BEDIKIE,
ZHZED ) 77 L >R

AVNL—=20V77L2 AR, AVNL—2OEEEEZFKIDLOICERENETT, EEEEE
&, RERBEZRELET,
TREF. VIT7LVABROAT AV EREDHLEEDNTT,

MEFAR—
= UM 0ERAX ERAR

L VBG RAHEFEEREEICLEH, ERNFSELABTBENTVIHEICOKER
LET,

zL ASE11 RKBAOT7VT—>a2 CHE, CoAT72arvhAsHLTLKESE
(AN

2 AnalogColumn A7 FAERZTHRELEFAMEFELTVELA, #E R =10k

R R2 = 3.6k
2 AnalogColumn AAiE MOV T 7LV ARBRT /A ANFKRETEDEE,

R

ZL<NDI1—Yl&E, VBGEASEINM U7 7LV ABROAZZIZEATAHAAREEN EVTLELDS, DOt
D220F7>aik, BRF77VT5—>3a > 0BE8ICKRIBEET,
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¥ CYPRESS

PERFORM

C ERHEMEE AC EXH N

Table2. ETEERE

CapSense Sigma-Delta Plus ADC

NZX—7

RME BEE FXE B4
525 V

Table3. F¥NIRAKA /AKX

NTZX—53 B/ME BERE
JAXDIU B 4
JARXATU N 7
JAXAI K 12

TAREHEOXT B

TANZE
(Vdd = 5V, SysClk =24 MHz,
CPU £0OvY % = 12MHz,
R—ATAUE>= DEERKAV >V
By N ® 70%), PRS16
E—0-E—0 SfEEE=14
E—U-E—0 SfREE=12

E—U-E—0 S =1

a. SN &, AF v RENEBLS, R—ATAVEFEMTRICLEN>TRSBYET,

Table4. FYNIEVABRA /AKX

TANEY
(Vdd = 3.3V, SysClk =12 MHz,
CPU Z0OY % =6 MHz,

NZX—z2 B/ME BREfE HJAE By BAEE >= DRERKHNT > MO 70%)
JARXATUN, 0.2 %, ( /AARND> DEEEE>=14
E—o-E—2 N/

(BEEK-R—AF

4 1fE)
JARXATUN, 1 %, (/AAND> SEEE =12
E—o-E—2 N/

(EEK-XR—RAZ

1 1E)
JARXAITUN, 10 %, (/AAND> 7EEEE=10
E—2-E—2 N/

(BERK-R—AZ

1>1E)

a. SN &, AF v 2RENEBLS, R—AZAEFrEMTRICLEAN > TRSBYET,

Document Number: 001-67796 Rev. *A
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=7 CYPRESS

Table5. Fv¥NIRVAKREM /AR
NTX—%3 &/ME BEE &

JARXATU B 9

By EHE(E >= 5
E—-7-E—7

CapSense Sigma-Delta Plus ADC

TANZERYG
(Vdd = 2.7V, SysClk =12 MHz,
CPU #0Y % =6 MHz,
ﬁ“ﬁkﬁv/hwm%)

7 HREE =

a. SINL &, AF ¥ EENEL, R—ATAVENEMITZIICLEN > TELSBEYET,

Table6. FYNIEVAAFYUHOELEE
NTX—A B/ME EAE
TOT4TER 1.43
AZNAER 40
250
A= 1IDTA0ER 5
Table7. FYNIEVAAFYUHOELEE
NTX—A B/ME EA(E
TOT4TER 1.9
AZNAER 50
300
AV=T 10T AVER 6
Table8. FIYINIEAVAAFY U HOELHEHE
INTX—A B/ME EXE K
TOT4TER 3.18
AZNAER 90
550
A= 1JDTA0ER 7

Document Number: 001-67796 Rev. *A

RAE

RAE

B
mA
pA

pA

A

B
mA
pA

pA

A

By
mA
pA

pA

A

TARNGRH
(Vdd = 2.7V, SysClk = CPU Clock = 6 MHz)

AFvT O HOFEER. 8 Y

AF¥ Y RE =HE5E, 28 =9, 100ms L
R—KL—Kk. 8EY%

AF v URE = G5, DR =
100 ms LA R—KL—h, St/ﬂ'

1sLR—=—KL—HF 1E>Y

TANZYG
(Vdd = 3.3V, SysClk = CPU Clock = 6 MHz)

AFYHROFHER, 8 Y

AF¥ v RE =HE5E, 2 =9, 100ms L
R—KL—Kk. 8 Y%

AF v URE = G, D =12
100ms LA R—KL—NK, 811/"1‘

1sLR—=—KL—HF 1E>Y

TANZYG
(Vdd = 5.0V, SysClk = CPU 0¥ % = 6 MHz)

AFYHROFHER, 8 €Y

AF ¥ URE = BERE, 7H#8€ =9, 100ms L
R—KL—h, 8t>H%

A¥ Y URE = 5K, DfFRE =
100ms LA R—KL—K, 8

1sLR—=—KNL—HF 1E>Y

R— 18/62



=2 CYPRESS CapSense Sigma-Delta Plus ADC

PERFORM

Table9. A 221X &)L ADC D4tk

NS X—=4 BB ERELGETR By FHEBLVEE
BEER 3.18 mA 5V Ejf CPU 6MHz
JARX, LYFXRNUY 3 LSB
2
DHREE, LOAXKNDY 9 ~ 16 Ev
9 [N
DEREE. X 12 By
~
Hyo7IV T L—hK, L 0.04 ~ 16.6 Ksps DREEEAF YU JREEICLD
HAXNIY D
YTV T L—h, # 0.58 ~ 4.6 Ksps
bS]
AB
AN EEEHE - Vss+0.3 ~ Vdd-0.3 V
ANBERE 3 pF
[

I—%FT221-)o70Y 0k, - 21— AMVARV AT D EEBNICEESNET,
HOBEEFEAMATEELA, CSDADCIE1 ~30FZIIN 7OV I EHEBLETH, ChIFREICEK
2TEMKYET, CSDADC D7 F O &Rk ACEO0, ACEO1, ASE11 ICEEL ., BIRFIEHVY) £
Ao

LCD X I2CHW BEDHBENE >V ZM/BE TSR I—Y TP 1—)LIk., CSDADC 1—H 2 1—J)LDKR
—NEVEREBIITIHICERELBETNERY TEA, BROEREGE, V1 H¥—REBHAVEEZEILR
MEhZxT,

BEREA L HOERZEETZEHESE. PI0] & PI[MEEBHFTLSEEVL, ChsoEV ., ZOFN
AADTOAVZIVJICERAEN, EVYOREBEL /A XICHEEZEZXD2BEOIN—T 1 THE
REZE>TVHAEMN HYET,

DAHF—RAODTIOEA

1. DAY —RIZTIVEATBICE,. FNA A TIF 1 2OMEEELFKE 1—T CSDADC OFEEN7OY Y
Z2HEVVYOL, RIC[CSDADC V14 H—R]ZEVVYILET,
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CapSense Sigma-Delta Plus ADC

Delete
Unplace

Datashest

Properties

Selection Oplions. ..

CSDA0C

2. TAH—RIBE, LOHOBERTAL LI HOBNKY VRACRENET,
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CapSense Sigma-Delta Plus ADC

CapSense Wizard
Global Settings | Sensors Settings
SWo
Buttors 1
Sliders 1
R adial Sliders 1
Module Capacitor Fi PO[1]
Feedback Resistor F P1[1]
Buttons
Buttons Sensors Count
w w w w w
—_—————— = = = = =
Chip Pin Assignment Yiew | T able Pin Assignment Yiew = = L = =3
J
o] 4 1 18 VoD
rors] 4 2 15 [ Pofs] L
PO (] 2 14 ] Po[4] '@b g_
Por1] [ 4 13 [ Pop2) CA
up 5 Cveczizsa b
vER o PDIP = \@ RO(0)
P1[1] 7 10 [ P12 e B
WSS 3 9 [ PO %
Legend for Chip:
[ Unavailable pins
[ Locked pins
[ &vailable pins
[ &ssigned pins QK ] [ Cancel
Tatal Sensors: 11 | Switches: 1 | Sliders: 1 | Radial Sliders: 1

J14HF—ROE> NI
H-ZOE>IE CapSense DADICHEATEER A,

JL—-2nEROYIENRTVET, ChiICE 2 DOREANfZ2XZ5hET, TN 12D
BiZ. LCOD® PCBEDROI—Y EZ 1A, ZOEVEZFALTVREATT, 2
DB, EVOBEN T T AIINRDESEDL2EFEETT, EVBETFIAFINCETIC
l&. PinoutE2ZI—TFOE>NDRTRZEILT. Select X =1 —7T Default Z2i8RLET,
hT, EVR>RIAHF—RTEYHTSNDERSICBYEL L,

ALOY - COEVRBE S TTLETT,

J1)—=>2 - ZhOEIE CapSense ABICEI)HTESNTWVWET,
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CapSense Sigma-Delta Plus ADC

3. MY LERERY, ATAR, ST ATAZOEZEAILET, XY ZYTFNYRIZE2 DDA
FAZNVETTH, BIRENDDE 12T, EoUHE., FRATEEHICHRBREATVWE

EE

Capsense Wizard

Global Sefttings | Sensors Settings

Buttonz
Sliders 1

Radial Sliders
todule Capacitar Fi PO[1]
Feedback Resiztor F P1[1]

Radial Sliders
Radial Shiders Sensars Count

REZEELERT, BRATIEDEY

4. [EVHREIZTEZRBRL, AZFAHXESITILATAHADORE
YBEADLET, AFMEZEOHHPORENEREL Y 5 T, FEREABEDRICK > TH|

RENFET,

Driplex Falze
Rezolution 100
Sensorz Count a

Diplex
Driplex

5. HIDSBEEANLET., RIKERFS5TT. RKERZF., XATLYITARZAEDER. (£

CERAENZEVH-Nx2P8-1FEEE 2xEVHICERERZE H-1)x281T7,
ChickY, EVHAICBREhEEY %, BiRET

6. XEICWHWLUT, HATLY IV AZEBRLET,
2RBOBOEVHNEICRYEDTTERT, LRITR., XA TLY VRV HOLEDEFHRE
hTVET, TP, 5RO "F47L Y IR OETOHRAOREY, BENICIYETEh
£¥9, "FATLYIRA, OET, EVRAGHIATLY VARESRL TS,

7. REVZEVVYOL., MAAREEVICRSYITLET, R—MEVRE—BERIZEETU—2I(1C
BV, EAFAERYET, R—REVASEVHZRZYILTATE, EVHEVEHTZEE

TEEXT,

R— 22/62
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CYPRESS

PERFORM

CapSense Wizard

CapSense Sigma-Delta Plus ADC

Global Settings | Sensors Settings

Diplex Falzse
Resalution 100
Sensors Count 5
Diplex
Diplex

SWo SWi1 SW2 SW3 SwW4

Chip Pin Assignment View | Table Pin Assignment yéw
—1 voD
s [ PolE]
1 Pop)
12 [ Po[2]
CY8C21234 1 For)
AP [ 1
1 P12
1 P
Legend for Chip:
[ Unavailable pins
[ Locked pinz
[ &vailable pins
[ &ssigned pins

0K

] [ Cancel

Tatal Sensors: 10 | Switches: 5 | Sliders: 1 | Radial Sliders: 0

8. HHDRR TEREUBREZRIELET,
9. X DARZA XY %, REVOBELEAKIL, YER—NEVIIIYEYILET,
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YPRESS CapSense Sigma-Delta Plus ADC

PERFORM

Q

CapSense Wizard 5]

Global Settings | Sensors Settings
SWo Swi1 sw2 SW3 Sw4

Diples: False Po[7] | | Po[s] | | PO[3] ' | Po[6] | ' PO[4]
Resalution 100
Sensors Count 5
Diplex
Diplex
=17} =17} oy oy oy
== == == == ==
Chip Pin Assignment Yiew | T able Pin Assignment Yiew > L= == LY L] E£>

p—
swo 1 18 [ vDD
swi1 ]z 15 [ swa
swz ] 2 14 ] swia
PO[ 4 13 s0(0)
st.;Pl E 5 Gvscaizs ., g sm;".
vss s FPDIP 11 [ soiz)
Pip 47 10 [ so3)
vss []& o [ so)

Legend for Chip:

[ Unavailable pins
[ Locked pins
[ &vailable pins
[ &ssigned pins [ QK ] [ Cancel

Tatal Sensors: 10 | Switches: 5 | Sliders: 1 | Radial Sliders: 0

10. [OK| Z2 VY O LTF—2%ZZ T AN, PSoC Designer ICREV £ T,

chTEVHOBRBATTLELE, FNAATITAR D42 RIEFED) Y UL, [Refresh] (BERR
) ZBRTDE, EVERNEHRENET,

I EZ1—ILONTA—R%ZERL, 77VT5—23a>24EBLET, BEICHLUT, Y77
OIVNEFEHATRZEETEET,

CSDADC 74 H'— RTHIEZ AN TREHEERF. FITHWMEZHIKRLTAHAS, HLWEZADLTLSESE
Vo MERY VALK, D—VIRBRREhEEA,

EYEYSTETETSICR, BYUTSATVBEVICA—YLEADETIUYIL, ThERA
YFRYDAODAETRSYIT PR ROVYIFLET, ChTZOEVREEHTASHETh, fICE
WHETBENTREICKRYRT,

T4 —REZET LS, [Generate Application] (7 7V Tr—23a>nER) &2V Y OLET,. AHL
Ee U EVEIVET, RATLY VR, DBEICEIVT, —EORFERETNET, Chs0
X CSDADC_Table.asm ICREE N TWVWE T,
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CapSense Sigma-Delta Plus ADC

PERFORM

YR

T EREE 2byte LV HIEHLT 2 /NI ROIY RUASHREATOET, B 1/ MR-~ E
8T, B2\ KEZOEY ROEY RYZAITT (EY RBETEHBYELA ), RCE, TNTOM
TS, REEEHHFIEBCHEESATOET. RIS, 6 20V HEELEROBERLET,

CSDADC_Sensor_ Table:
_CSDADC_Sensor Table:

dw 0x0140 // Port 1 Bit 6
dw 0x0301 // ©Port 3 Bit 0
dw 0x0304 // Port 3 Bit 2
dw 0x0308 // ©Port 3 Bit 3
dw 0x0302 // Port 3 Bit 1
dw 0x0108 // Port 1 Bit 3

— M3k CSDADC_wGetPortPin() L—F > THERAEhET,

TJIN—T%

IIN—=—TRE, REVEVHRATAAOIIN—TZ2ERLET,. FRATARICDEINIA 1D,

ZV=—REEHIZEIRNINF1D2HUET, RAOINIRBT TV —E2HTT, EL b
DFE6NAMTT BINANEEIBRODATFYIATT, 2EBBDER., JIL—TAOE T
TF, BEINAKNE, RZAEANZATLYVATHINESIHZERLET QRREATLYIA, 01F
FXATLYIR), B4, 5, F6NMMNFEENERERTHY ., AT/ HOFtEEShizE> O
A4 RICEEEh, CSDADC V1 H— RTEREhIzoHBEEZERLET,

CSDADC Group Table:

_CSDADC _Group Table:
; Group Table:

; Origin Count Diplex? DivBtwSw (wholeMSB, wholeLSB, fractByte)
db 0x0, 0x3, 0x00, 0x00, 0x00, 0x00 ; Buttons

db 0x3, 0x8, 0x4, 0x0, 0x0, O0x44 ; Slider 1
FATLY VA%

BATLY DARODAF Y U A —XTF—RE, ATFAETHATLY VRENTVBRHEILC, JIL—7
ERRELVTERENE T, ChBUADFZER., FRILFERENETY, F—RERERENFELA,
CORE, BAZAZOEHIVEVTE, BATAHICRDENETNOROVTIFLYAEWVS 2
DO HLSERHENTVET, TRIC8 DOV HEFERALEATAZOHAHZRLET,
DiplexTable O:

; This group is not a diplexed slider

DiplexTable 1:

dpb0,1,2,3,4,5,6,7,0,3,6,1,4,7,2,5// 8 switch slider

CSDADC Diplex Table:
_CSDADC Diplex Table:

db >DiplexTable 0, <DiplexTable 0
db >DiplexTable 1, <DiplexTable 1
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%;5 CYPRESS CapSense Sigma-Delta Plus ADC

NTA=BE LTV Y—R

ADCEnabled
ADCEnabled N X—ZRE LLTD 2 DOEZZFEODCENTEET,

B Enabled (77 #J)L NME)

B Disabled ( X))
INZX—B% Enabled ICEXETD &, ADCIL—FUNFEBRIO—RIZEHSH, I—HF0O—RAH
SHUOHETENTERELSICBYET, CO/NTXA—2H Disabled ICEREENhTWSE, ADC
IL—FREENETEA, RETTADCHATEICLE > EE, ZD/VF X—2A % Disabled ICFRET
DEBRBCENHYVET, CD/NTFX—2H Disabled ICFREST N TS &, CSDADC 1—H F
A=A CSD A ED1-IILOKSICEBHLET,

EORE
CORMER. EREVEVHOREZHUMTZLEDICHERALET, 1 2TERVUHNTITATK
B4 . blsAnySensorActive() Ba%ld 1 ZIRLE T, IXTOE YN T T DFEE. blsAnySen-
sorActive() B8%Zkld 0 ZIRL & 7,

ERARER. IXTOEVHERATAFAICBEBARAETIhET, B20EH (RZA4FTIL—-TI1CE
TREVEIY) TR, ChSs ORERZEE T, baBtnFThreshold[] 7L /4 TR#EEhET, SetDe-
faultFingerThresholds() &2 fEA T2 &, MEZTFNA A ITFA1XTREEATWVWERTFT7 AL
BILERETEET, HA<cOE HOREZFAEITSDICIE. YD baBtnFThreshold[] €& ZE
LEFT. (ZONAIKRTLAOHAXF, B2ORBEEHHEFDETT, )

ARERMEDFERHIE 5—255TF, T 7 NMEK 40T,

XA BEDRE
VTIEMP EFZRIEL.,. MISTRHEREEICERTSDICIE. BEFED ADC #EE%Z Enable £/ &
Disable [CL & 9., ADCEnabled /N5 X—4& " Enabled ICE8EE N384, /N5 X—2I& Enable
DHRIEREABETT, T7FIIRNTERE, CONTA—RFEWHTT,

J 1 ARE
B2 DY TR, CONTA—RFRAEELZZDININMEZREL, ChZE O3 EERKENE
HENBL<BYWET, A4 XY TR, COREZTEZ AT MEKE NOA ROFTEIC
MmzashEt A, TEEERKSAS 255TT. 74 MNMEWK 20 TT,

BaselineUpdate RR1E

FLLRaw AV NENRENVEKEZ LE>THY, TOEN /A AREZ TR HE (>
HOF—KJEY NNTAXA—RBFEMDEY REhTVS ), BEOERKELE RawHT > KDE

BNTYICEDSNERSBREICAYET, NTYNBHRICED L, ERERGHZEDEDL.

NTYRZEIIBVET, CONTX—2E, ERENEZITDLEOIINTYFELLETAEES
BUORBEZRELET, BB ONS255TT, NTXA—REBHNAREVEEZERG, ERENE

MEREZELET, LYUEELEREOEHRIVELREZR, CONTXA—REZPNELSLET,
77 # )L MEWK 200 T,

LowBaselineReset
LowBaselineReset /N X—2A& &, NegativeNoiseThreshold /NZX—REEEICEBLET., BE
EhiHy 7T, 7N AT MEAD (Baseline f& - NegativeNoiseTreshold) A T DB A,
EJK (Baseline) fEIE#TL W Raw hV Y MEICEREENET, ChBFEERWIC, EFLCEV Raw A
DORNFRBENLEEELL, EREZVEY NIBUEN HDEEICEDLDNDZIENDT, BFE. BL
ENBINETFEREBHECNEHZEORESREZVEY NITRAICFERAENE T, JEEKERO
NS5 255TY, F74)NEWR 50T,
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= CapSense Sigma-Delta Plus ADC

+ > H ® Autoreset
CONTA=2F. ERENFrEHEHEIADD, EEEN /A ABEIVEVSEEOXAEFHFEND
N EBELET, [Enabled] (B#) ICEY hENTVWREHE. ERERERBEHFEINET, ZOK
Bk, EoHOBRAFEZHRLET (ZENBERKS ~100) 2, A& HICMhTICED
DR RAEN DRI, EOUAEANICAICBEDIOERBES CENTEET, CORADLE
FORRAICE, KIEAEREENZEN, BIRILF—RF /A XE, EECEVEEZUNI HYE
T cONTA—=&IE, F7#)LNTIE Enabled T,

INT X—2% 1} [Disabled] (X ) ICEY hEhTVRBE, RawBEEREDEN /4 XRE/INT
X—BRZTRZHBEICOHK, EEBIFEFENET, REE., E2YORELZHIZTTIHEN BV
BRY)., CO/NTAXA—ZE Enabled ICLTHEET,

K10, cONTFA—ZOEKEEFRNOELEICODVTRRLTVET,

Figure 10. t>H Autoreset /\Z X—2&
Autoreset Disabled

Baseline

Rawcounts

Difference

Autoreset Enabled Tirne

Time
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==—# CYPRESS CapSense Sigma-Delta Plus ADC

EATUIA

EATUIANTGX—=2E@, U FBREBHERTHZHAELICHUT, EREICKEZZRL
W, FCASEIVEYLET. U BEPTEVES, Z0KRREBERE+EAT IS A%Z LE
BPRENBYET, EOHHFBEFRDOES. Z0HREGERE - EXATVAZTEZDIRBENf HVE
T chldk, NIV AMEHBEMZERATIILIVAALAICMAD EHICERENET, EXATV
S A'MESHIEE. blsSensorActive() F 7= (& blsAnySensorActive() AT HE iz & & ([CFHMiE
hET, EHOREER, RV E blsSensorActive() F 7= ik baSnsOnMask[] 7L 4 ZFEHL TEZ
B—ENET, ARELER NS 255 TTHN, ERENTX—ZBEL) EE<ETAERYE
BA. F7FIKNEWR10TT,

BUBRELARIIVHEREBENZX—2Z2ERITDE, REEZR (REPEEOENMZL ) ZRNIC
MEL. /JAXES (ESD, BRANAY ) ZMEL, BRYBFZFHTTERTEZ XY FTRAZE
BTEEXT.

Debounce ( F/NV 2 X))
FINDANTXA=REE, o HOBEBBOLODOTFNI VANV RZRZELET., 0
FIEBPL SEEPABRBIDLHICE., BEETN LY TILBKIIR[LT, EHHV MENE
ORE+ EATVIAZ LEZREZHEFLETRERYEEA. TNV AHIEE. API B O
blsSensorActive F 7= l& blsAnySensorActive TIEZENE T,

ARERMERR 1 —255TF. 1 Z2EY NIBEFNVARRBIVEEA, T7FINERFITT,

NegativeNoiseThreshold
NegativeNoiseThreshold NTZ X —& &, XA FTADENDV NREZEMLET. RED Raw A
D NMENR—AT A EETEY, ZhsnE (Difference) BACOREE LE35E, EKE
BEHFEhELEA, LHL. LowBaselineReset NTX—RTREE Y TILBOBE., BED
Raw 7> MENRWIRETH KBS = (Difference) EIERRER Y KZ\\, ERERKVEY h&E
nNET, THEAERONS255TT, 74 NMEEK 20 T,

baseline does not update
positive noise threshold

baseline will update
baseline

baseline will update

negative noise threshold
baseline does not update
unless samples > LowBaselineReset

LowBaselineReset

LowBaselineReset /N X —2A& (&, NegativeNoiseThreshold /NZX—REEEICEBLET, BE
shiH 7T, Y27 AT MEAD (Baseline) {E - NegativeNoiseTreshold) LA T D54,
EJK (Baseline) fEIEH L W Raw hV Y MEICEREETNET, ChIFERWIC, EFICEV Raw A
DORNRBENLEEZLL, EREZVEY NIDUEN HDEZEICFEDONZENDT, BFE, BE
ENFBENPNEEFTEFHENCBEORESREZV LY NTDAICERAEAET, AIsEAERE 0 A
5255T9, F7AI)NERK S50 T,
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PERFORM

AFvUEE

CapSense Sigma-Delta Plus ADC

CONTXA=BREE, EoHORAF+ U REEICEFEZ2RIEFLET, BREIAOEBY T, BF
E, S, B, BEETF7AI)IMNMEFBEETT,. AF VY VEENEVE, ROLSEFANHY)E

EE

EVIAKLATIICDOVWTR,

o R AE

WEE NI SIN L
BREBEZLICNIZDIVRVWAZI2I T4
SATLENRAKL AT OBEEANBOL, KURWVEIVIAKZLIERRE

g5, V>3 a2RBLTKEEL,

CONTA—BREAF YU oleezEY NITHILE T, E2HIFE 9 ~ 16xA0;bits EY kD4
BETAF YU TEXRT, T7FINNDHERF 12EYRNTT, NEY NOSREZAFT Y TD

gSAO—-H"9> k&, 217,

DREEE<ITIE. RERBREEXRYTRAIO SNRAS<BZVWET, EERABCES D HrEZ
EALET, 16-bit DHEEE, BEAF Y E—R, 20cm DI/ VICL 2T, 20cm A EBENLF

ZRHETERY,

AF v UREE SRR, VC1, VC2, VC3, ADCPWM ZARICAKDLS ICHEEZRIFLET,

AEYEE

pid

== R
[

o DN

DHERE (B EYN)

10
11
12
13
14
15
16

VCA1

@ © O © ©0 © o0 o

VC2

16
32
64
128
256
256
256
256

VC3

ADCPWM

o » b B b b

16
32

VCI 7 A&, AF YU REICK>TOHERVYET, VC2, VC3, ADCPWM D f#EREICL 2T

DHEBZVNET,
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¥ CYPRESS CapSense Sigma-Delta Plus ADC

Table 10.  24xA0;MHzMHz IMO BIEIC & (12 AF v B/ (B : us). AF ¥ > xA0;Speed HE & 7 8L,
PRS16 #& /K

AE v EE
PERE (B EYN) B EE =E BE {(iwtd

9 75 110 170 300

10 110 170 300 510

11 170 300 510 1010
12 300 510 1010 2030
13 510 1010 2030 4060
14 850 1690 3380 6760
15 1520 3040 6080 12200
16 2880 5720 11500 23200

Table 11. 24 MHz IMO BIMEICH 1D, AF v BEE (B : ps) HAF vV ERE L D #EsE, PRSSEBHELET
DA —Z %% D PRS8 B

AE v EE
PERE (B EYN) R =E BE i

9 60 85 150 255

10 85 150 255 510

11 150 255 510 1020
12 255 510 1020 2040
13 510 1020 2040 4080
14 845 1700 3380 6760
15 1530 3060 6120 12100
16 2880 5800 11500 23000

Note ARF¥2UEEE, 2200t HYAF v OBOERZAELELZENTY, CORBICEK, E2Y
DEY NTYTRKE, ERFLTELMEE, YO TIILERER, F—2LERENSETATOE
ED

ZHRARIATFoH EY
CONTA—2EF., MITERBRIATFT (Chog) ZERTDIE ZEY NLET, FIATEE
ZE> PO[1], PORBIASEIRLET, 72 MOEZIE PO[1] T,

Feedback Resistor Pin ( 7 4 — R/\Y ¥ £ )

CONTX=Z, BT 1 —RNY T B (Ry) 2FEBEIDEVZRELET. FATEZE
> P11]. P1BL P ASEBRLET, FNAANY T —DICE > TRERATELVEEH

WET. EVN: ChSOEY O, B2 HEREOFAITHE, TOMOBENTHEAET LD
BEE, UMNSX—R2 UANIRERRENERA, 58D CSDADC I—H EZ1-I)LON-2
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——2 CYPRESS CapSense Sigma-Delta Plus ADC

AT, 71—RNAY O BROEEICERATEDEABMENDAEESBYET, i
&V, PRR—RNEBLEBEVNYT—TE 20 1PCR—NEFERTED LS ICRYET, 707
SIUIORBEERGTAEHIC, P15 EEE P EZFEALTLKEEV, F74IILRNOEVE
P1[1] T9,

D77L>2A
CONTA=RF, ANL—ZFZDVTF7FLUYAYV—RZHRELET, FHICOVWTE., LTOD
RefValue NS X—Z2OFHBAESBLTLKEE VY, F7FIMNTR, BEF/ND RF¥F v v 7 (VBG)
#SBLET,

Ref Value ( %18 )
AVNL—REEFTFOTERHE (ASEN ) T-EAEBT 1LY T IZ&D PWMPRSPWM
5 ( RC %W T AnalogColumn_InputSelect_ 1 A5 ) ASDENTHBDHFE., CcD/INTX—23Z
FE. ANL—20EEEZRELET, BEEHNINRFYYT (VBG) ELREABOESRS
5 (2 ERS%E BV T AnalogColumn_InputSelect_ 1 25 ) DFEE. COEREMEN HY) EE
ho T7Z)NEEERF 0TI,

CCT0E., BEEE (1/4Vdd) ICEELET, '8 k. BAME (3/4Vdd) CEMLET, UTTL
VAN ELKBRZE, RHRBENTHAVETY, >—IL REBOFEN KELLLBEYET,

LB HERBROEEREN BN (REPEROLIYAL ) TR, API BREFEL, &V)
AEVBERBER DL THLVERELREL T, Raw ATV RONSY RAEMB CENT
5.

Note CONTX—RIFEVC2oOY VFREHKZR Nz CSDADC TREATEXEA,

Prescaler Period ( 7°\) A —Z Hif )
CONTXA=BRE, T7OVAT—ZHELAREREL, T7VFv¥—2 A4 Y FHOBKRKZER
ELET, CONTA—=REF, 7URT—FZHFE BEATOAXAATEET, 7UVAT—FHHEE
E, 1—255CBY)ET, F7AINRNTLAT—FHBERK 7 T,

BADE SINL (SNR) 282 - DHREMEE 2"-1 T,

EEEEEEER
w
—_—

255
TOMOEZES &, BICELVIMEEBVAF Y VREOBRIC, /A ABAET,

ShieldElectrodeOut
=) REBEFTRIE. ZLVTWVWETTXILIT/NA (Row_0_Output_0 — Row_0_Output_3).) ® L\
ThHODSEBIRTEET, BITHIE. 3 20EOVTIAICIERTEE T, TLUT BBz AL
BRELTLSEETL,
Note CDO/NTX—2ARI&, PRS8/PRS16 V0O Y ViREK %D CSDADC TOKMEATEEXET, PWMS
o0v VR#EKZFD SDADC T, >— )l RBHEEFFEAMIC Row_0_Output_0. ICEHREE
TWET,
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==—# CYPRESS CapSense Sigma-Delta Plus ADC

T7)r—>3> O30 420271 —A

T70—23a> 7O 200 4227 T —XA (AP) BEEE, NALRILTEDZ1-=)ILZRS LN
TEDEDIC, A" ED21—-I)ILO—ZHBELTRHBEATVET, CcOEIT3a>TR, EEBICKT
BAURTI—A%Z include 77 M) ICE > TEREAThZBEEEREEEICRLET,

I—HED1-I)EBEITZD LTI, 1 VARXRVABNEBEEENEST, 77 KT, PSoC
Designer 7O IV N Tk, CSDADC_ 1 ZCcDI1—HY EZ1—ILOBIOA 2V ARXAELTEEL
T, ChEEBRAFOBIIN—ILNICH 2 E—EBENEICEETEETT, EIYHETEAARARBN, &
TOJO0—-NIEHE. B, BLOCEHESOEEREICEYET, XOBRATE. BEICITEHLED
oy AVARABRBBRENTEIC TCSDADC, £B2TWET,

Note *ZCTlk, £2TOI1—H—F221—I)LOAPI TR, AEXLPAZDER. APl Bz RD
HTCEILLR2>TEETRIRHENTEERT, BREFVHETIHES, FHELEIC A & XDOEN
PDBEIZEDBESIE, DTFFHLBICA EXDEZRFEL TLEE L, PSoC Designer O/\—
TAVI0LUETE, MEREFHZEHIC, 0O Tregisters are volatile (L AZ D EFHM ),
RU—NEREN, ERENATVET, COAONAIFZEEBNICZOZRGZLEBLET, 7t
Y7UERBO7OJIXIE, O—RTZORVS—%EZEBITIHENHYVET, —HBOI1—H T
T1—)LAPIBB TR A E XD EEENBEVAELNEBADN, BREZEENBZVEVLSR
AEHY)EE A,

RBEXEUT/INAATIE, CUR PP, IDX_ PP, MVR PP RT* MVW PP L AXNDEXRETSDIE

HUOHLTOEFETT, ST<KBESIABVWLIZAREHY)ETH, SBEOVU)—RAICZOT—ANE

FREVSRKRIAREHY)EFH A,

IR RAY NE. CSDADC OHIHELXH > 71> T OB, CSDADC DR TZITSHDENDT

T, EOBETE, EZ1—LDAVARVABNROI N R4 N0 CSDADC EEFHZEE R

AET, BB LEAVAZABZOFEAR. BXIZ—0—MBNWERRATT,

CSDADC API BB¥ O K&k, CSD I—HED 1 —ILB KV ADCIOAPIASDENDTT, BEEI—R

PEAEDI—Y EZ1—-I)IE2FERALERAPSOENTHZEE. I— REERBNTITHET, BEHK

DARBHE. 2 2O0BECI—H ED1—-I)ILTERAUEBETT, BHBEZRELICL THE I E DK

ERELT, FEICKSLTVSREHT CapSense TP 1—J)LE ADCEZ 1) TEBRDMEEZR

TREBNDYET, I—F1TOBOBEVEZRITA-HIC, BROKPEZEISFEATIEEZL,

ADC #gEZ HR— K TBDEHIC, WSD2ADOHLWAPIIIL—F N EIMENEL I,

APl O#gElk, B4 B IJO—-NILTLAZ2EALET, TOLED, chSOFLAEX_1T7ITEE

LTEWTELBA, EEL., FNYIDEWN T NS DEZRARNDCENTETT, LA, Fv—

NERRY —ILEZFERAL T, TLADHBERRIDCERTRETT, RICVW<2A0FO0-NILTLA

ZETET,

B CSDADC_waSnsBaseling[]
B CSDADC_waSnsResult[]

B CSDADC_waSnsDiff[]

B CSDADC_baSnsOnMask][]

CSDADC_waSnsBaseline[] - &z H O ERKETFT— X EZECERTL AT, FTLAOH A XBFHER
BRXt Y HERZETT, CSDADC_waSnsBaseline[] 7L A @A TOBEKICE > TEHFENET,

B CSDADC_UpdateAllBaselines();
B CSDADC_UpdateSensorBaseling();
B CSDADC_lInitializeBaselines().
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PERFORM

CSDADC_waSnsResult[] - SH#EREXt YO Raw F—XE2EOBHTL A TT, FLAOHA X
B ERSETYT, CSDADC_waSnsResult]] F—ZR X DBERICEK > TEFHRENET,

B CSDADC_ScanSensor();
B CSDADC_ScanAllSensors().

CSDADC_waSnsDiff[| - EBRERERX YO Raw F— R L ERKETF—FNDEZESLBETL AT,
FLAOHAAXAE O YHERPETT,

CSDADC_baSnsOnMask[] - BRERER T OF> - FT7ORE (REAVEKLEFATAR ) 2#HFTS
NAKRT7LATY, CSDADC_baSnsOnMask[0] l&, E>H 0 ~7DONXAIVEhEEY RZEBATVE
T (Y OoREY MO Y 1EEEY M 1), CSDADC_baSnsOnMask[1] &>t 8 ~ 15 DN AY
ThEEY RZEEBATVET, BEIZISUT, BROBAET, &YZB<OEVHIZERMSTEERT,
DONARNTLAICE, 2TOBEENTVSDEHOEBEENEENET. REUNFF0HE1D0E
YRNDER 1T, A7DBETNOERK 0 TF, CSDADC_baSnsOnMask[] T— X &,
CSDADC_blsSensorActive(BYTE bSensor) B§#E /= l& CSDADC_blsAnySensorActive() L—F >/ IC &k 2
TEHENET,

CSDADC_Start

e
L>AZZHBLL, 1——0FED1-)ILZ2BHLFET, b1 —Y T 1—)LEHEHTH
FTHIC, COBBEHTHERFAERYEEA,

c7ONRA7

void CSDADC_Start ()

TeTS

lcall CSDADC_Start

NTA—=Z:
L

BIfEA
APl O3> OBRICHZDERBE Z2ZRLTKEET L,

CSDADC_Stop

S&II

B
EOHAF v EELEL, AEE)AKEEMIZL., CSDADC_ClearSensors() ZHOH L TN
TOE HZ)EY NUTH7REICLET,

c70Ok&47
void CSDADC Stop ()

TETS
lcall CSDADC Stop
NTA—=2R:

L
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CSDADC_EnableADC

S&II

B :

I—HFJ1—)LOADC BB EBEMICLET, L\ > /-A CSDADC_ABSOLUTE E— R%ZEIRT S
&, 22J) AO—7 ADC E— RABBL. ADC ODRIENAMREIZRV)ET, SFEMICODVWTIE,
CSDADC_wCal() L—F > # S B L T< &\, CSDADC_RATIOMETRIC A"&R&Eh T\ 35
4. CSDADC IRENTETT,

FANTOH ADC B3iZE API &, CSDADC_EnableADC AU HEhTHASHUTFHLET,
COBEFE, ADCHAI—H ED1—I) NDX—ZTHRMIB>THSOXERATETT,
TE>7TS
mov A, Mode
lcall CSDADC EnableADC

cy/ONEA7

void CSDADC EnableADC (BYTE Mode) ;

NTA—=2R:
E—R-ADCEBEE—RZEELET, cONTXA—RAIL, 2 DOAEEAT> aHFHR—K
Eh&ET,

CSDADC_ABSOLUTE - #&xZEEET— R TADC ZBRHL £,
CSDADC_RATIOMETRIC-L>ZAXKNDUY JREE—RTADC ZBHELET,
RY1E :
L
BIEA :

*%

CSDADC_EnableCapSense

A
ZD)L—F > I& CapSense B)fEZ WHEIC L, CapSense BBIC/\—RIJIT7OBRERELET,
COBEFE, ADCHAI—H ED1—I) NFX—ZTEMIB>THASOXFERATETT,

Vi A

lcall CSDADC EnableCapsense

c7arNz4A47
void CSDADC EnableCapsense (void);

NTA—=2R:
L
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L

EIfEA
APl U232 NBRICHZDERSE Z2ZRLTSEET W,

CSDADC_Enablelnput

e

ANR—KRZ ADC ICEHBLET, EREF 7O NREZFE>TIThnd 8, FIATEEER—K
kT NT ADC A DB LET, CSD E— RADE V) B X F . CSDADC Disablelnput().
ZEEALTECOEGRETFOINAL SAETHEIThEREY EE A, BEIC,
CSDADC_Enablelnput(). ZEF L T ADC AN ZDMOE> ZRETHEIC. PFATNALSE
COERZEATBEITAERYER A,

COBEHEFE., ADCHA I ED1—I) NTXA—RXTHEMIBE >THSOXKMERARETT,
Ter7S
mov A, bMask

mov X, bPort
lcall CSDADC EnableInput

c7ONZA7:
void CSDADC EnableInput (BYTE bMask, BYTE bPort);
NSX—=42:
bPort - ADC O A R— N % E%
bMask - R— kD EY b
BIER :
APl U2 a3 NBEBICHZDIEFTE " ZSRLTLIEE,

CSDADC_Disablelnput

SHER -
BIRLER—NEZT7HFO7 NADLSHIMITHET, ADCHASAHR—NEYILET,
COBEBMEE, ADCAI—H TEZ1—I NFX—FTEMIE>THSOIKERTTETT,
TE75
mov A, bMask

mov X, bPort
lcall CSDADC DisableInput

c7ONZA7:
void CSDADC DisablelInput (BYTE bMask, BYTE bPort);
NSX—=42:
bPort - ADC ® A i/ R— b
bMask - R— kD EY b
BIERA :
APl 023 NBBICHZIEEZTE > Z2SRBLTLKEEL,
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ADC Z#FICL., BHELTEITLETD,
COBBE, ADCHI—H ED21—INFX—ZTEMIBE>THASOIKERATETT,
Tto7Z
lcall CSDADC_ StartADC
cC7ONZA7
void CSDADC_StartADC (void)
NTA—=2R:
L
RY1E :
L
BIERA :
APl 023 NBBICHZIEEFTE > Z2SRLTLKEEL,

CSDADC_StopADC

e -
ADC ZF7ICL, BN EBZESIZFILELET,
COBHBE, ADCHI—H ED21—INFX—ZTEMIBE>THASOIKERATLETT,
Tto75
lcall CSDADC_ StopADC
c7arNz4A47
void CSDADC_StopADC (void)
NTX—=4&:
L
RYE :
L
BIER -
API U2 a3 NBEBICHZDIEEE > ZSRLTLIEE,

CSDADC flsDataAvailable

e -
ADC @Z?—gxféﬁﬁﬁﬁbﬁ?o
COBEBIE, ADCAI—H ED1—I) NTX—XTERMIB>THSOIKFEATETT,
TE7TZ
lcall CSDADC fIsDataAvailable
; Return value will be in A
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c7ONRA7
BYTE CSDADC_fIsDataAvailable (void)
NFAX—=A:
L
RY)E :
F—=EANEBREN, AN RENHEEF. FOUANAOEZERLET,
BI/ER :

APl U2 a3 DBRBRICHZDEEFE“*ZSHBLTIEETL,
CSDADC_wGetData

A

ERENETF—RZRBRLULET, FT—X YO TIINEBTELEDNESHERREITDEHICIE,
CSDADC_flsDataAvailable() Z I HEN HVE T,

COBHBE, ADCHI—H ED21—INFX—ZTEMIBE>THSOIKERATLETT,
Tto7o
lcall CSDADC wGetData
;Data will be in A (LSB) and X (MSB) upon return

c7OrNz47
WORD CSDADC wGetData (void)
NTX—=3:

L
RYIE :

ABLUXLPAZZNULEFSHELEBROERT, BfichiET—2 Y7L ERLET,
BIER :

APl 923 DBBICHDEEFE~*ZSRBLTIEEL,
CSDADC_wGetDataClearFlag
SHER :

F—RERBLT, F—2FAEAEIZT2VEYRNLET,

COBBE, ADCHI—H ED21—INSX—ZTEMCBE2>THASOIKERATEETT,
TE75

lcall CSDADC wGetDataClearFlag
;Data will be in A (LSB) and X(MSB) upon return

c7akrzA47
WORD CSDADC wGetDataClearFlag(void)

NFX—=5&:
L
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PERFORM

RYE :
ABRUXLPARZN UV EHSBELEROERT, BBREhETFT—F Y7L EZRLET,
El1ERA
APl Y23 DERICHBDEEBEZSRLTSEEL,
CSDADC_wcCal
A

SC7OYOTAVTFUHERNIIOITBEICL>TADC ZREL., ZHRICHEATIEES
DTOAO—72ZlbEEET, ADC AN, I—YFBRLERERETHZIEEIV 7LV

BEEICHRELATNERYERA. COBEMKIE. CSDADC Start DIRFU'H L &
CSDADC_StartADC. DHU'H L ORBICHOHLE T,

COBEHEFE., ADCHA I EFD21—I) NTA—RXTEHMZBE >THSOXKMERARETT,

C7ak&A47
int  CSDADC_wCal (WORD wVal)
Tter7Z

mov A, [wVal+l]

mov X, [wVal]

lcall CSDADC wCal

;Data will be in A (LSB) and X(MSB) upon return

NFX—=5&:

wVal: COMIER, ANHBREE B EEBECESVZBBETT, CSDADC_wCal() L—F >
&, RN wal EELU., EEE wal ICTEDEITES<APET, SCc7OvoTcaArFoyE RN
JE2JULFET,

RY)E :
EQELELAEVERERIFSEL OBKZAREA wVal ICIRLE T,

BEA -

APl U232 DBRICHZDERSE Z2ZRLTSLET L,

CSDADC_StartTempMeasurement

Note COAPIE., "HABRERE, /NZX—24 TEnableds IZREENTVBIHEE O &K A AR
9o

A

VTemp £ HH % PMux ABDICEFRELET, ADCHRIEZRBRLET, APIFERAIIC OV TIE,
TAABRERE, £0>a ESBLTLSEE,

cZ7ORzx47
void CSDADC StartTempMeasurement (void)
Ter7Z
lcall CSDADC StartTempMeasurement
NZAX=5:

L
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&l 1EA
APl U232 NBRICHZDERSE Z2ZRLTSEET W,

CSDADC_GetTemperature
Note ZDAPIE., "HA4BERE) NTX—2H TEnableds ICREENTVWRIHEEDOXKFAARET

9o
TR
ADC AlEZzfELLL, F/BREEZFTEL,. ADC AKZEEL. F—XAAAEKE7IZTZ)EY b
L &9, CSDADC flsDataAvailableAP| &, F—X Y2 TN ER/TE - &% API TR TS0
ICHOPEHITXENHYET, APIFASIC s 2VTR., "XMBERE, €032 28RBLTL
ZEV,
FRE E. ROXZHEALTFHETEERT,
DieTemp = M * wADCCount * wCalibrationVoltage / wCalibrationCount - B
wADCCount - ADC VTemp EEBIENFER
wCalibrationVoltage - APl /\Z X—2&
wCalibrationCount - CSDADC_wCal(WORD wVal) API B M wVal NZ X —Z O ATBICREES h iz
g
M,B-73 Y2 1IlREENI-RE
C7OKR&A7:
CHAR CSDADC GetTemperature (WORD wCalibrationVoltage)
7775
mov A, [wCalibrationVoltage+l] ; LSB of API parameter
mov X, [wCalibrationVoltage] ; MSB of API parameter
lcall CSDADC GetTemperature
NTX—=5:
WORD wCalibrationVoltage: ADC RIEIZEFAE NBDRIEEE (mV) CDEEF CSDADC_wCalAPI
BEEO wWal NTX—=8 (AT ) ERBLET,
RYE :
AL, FMBE (BR)FE8ERET,
BIER

APl U232 DBRICHZDERSE Z2ZRLTSEET W,
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BRENLBEREA LV EAF Y LET, FEOVE, EVHTFLAATHEOESZHE
TWET, cDESIE CSDADC VA H— RICK > TIEFICEWITSNET, Swo0 i &> 0,
SWI RREH 1 BEDRSICE)ZITSNET,

c7akrz47

void CSDADC ScanSensor (BYTE bSensor);

Vi

mov A, DbSensor

lcall CSDADC ScanSensor

NTX—=2:

L < A& AxAO;contains FUOHLBIOE Y EEEZEAET,
RYE :

L
R

APl U2 a2 DBRBRICHZDEEFE*ZSHBLTLSEETL,
CSDADC_ScanAllSensors

SieE
ZBEHA42FY U AIZKL T CSDADC_ScanSensor() 2 U HL T, B EAHERERN
HEITXNTAFYLET,

c7OrE47
void CSDADC_ ScanAllSensors();

Tto75
lcall CSDADC ScanAllSensors
NTX—=%:
L
RYE :
L

ElEA
API U2 a2 NBERICHZDEIBEFTE " Z2SRLTSEE,
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CORBNHIYNMER, BERERXEOYRIICHIL THES L, EoHOEREEFENE
9. EIK (Baseline) BRIRNTYXVY REFAVWTEFHEIET,

NTYXYY RiE, ROTILIVAXLZFEALET,

1. CSDADC_UpdateSensorBaseline() A HE 11 2TIC, Raw BV MNMEZBTEI O EJK (Base-

line) fEA* 5 5| LW\ T2 (Difference ) fEZFTEL £ T, < DZE(E CSDADC_waSnsDiff[] 7L 1 IZR7F
Th, RREhET,

2. 7Y Autoreset N EX /% 3HF S, CSDADC_UpdateSensorBaseline() A" HEND =TIC, =
(Difference ) €% / A ARMEL LB L £ T, Diff hU> MNMEN /A XAREL VY NEVBE, REN
TYVICANShET, EN /A AXRER)KREVGE, NTYREFEchELA, Y
Autoreset BN EBE. /A ARENZA—RICEDLS T, EFRERENTYVICEBENET,

B ARENTY TERBE NIEZNDHT > N BaselineUpdateThreshold ICiZE T2 &, BEEEE 185
cEh, N\TYEFEoICUEY hENFET,

4. % (Difference ) BNV NA" /A4 XRfEL V) h&E WEE., waSnsDifff PL A ICREFEhTWS
BAOICUEY RENET, 2T, COFTLAIZIE0&KV)KEL NoiseThreshold & V) /h& W E
EREORDEEENEE A,

cZ7OR&47

void CSDADC UpdateSensorBaseline (BYTE bSensor)
Ter7Z

mov A, bSensor

lcall CSDADC UpdateSensorBaseline

NFX—=%:
A => Sensor &
RVYIE :
L
EIER -
API U2 a>OBRICHIIEETE * Z2ZRL TS EZ,
CSDADC_UpdateAllBaselines

PR -
CSDADC_bUpdateSensorBaseline() B¥Z AL T, INTOREREXEVVOEKEZFEH
LET,

c7arNz4A47
void CSDADC UpdateAllBaselines|()

Ter7Z
lcall CSDADC UpdateAllBaselines
NZX=5:

L
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PERFORM

L

EIfEA
APl U232 NBRICHZDERSE Z2ZRLTSEET W,

CSDADC_blsSensorActive

A

2% D ZE (Difference ) ENV M7 LA Z2HFEL., ERECERLET, CCTREATUIA
ZEZBLFET, EATUIAfER, ‘t'./"j'?ﬁ‘EE.T:EZ'/T&?)%)#T#L_E?'UT EREZZEL Y
BIWEWLET, PTOTA7BOHE, REGETHONET, 70T 7RBTHRVEES, MERGLE
Fohxrd, COBEHIE, CSDADC _baSnsOnMask[] 7L A4 T HOEY NZEFHFLET,

c7arz4A47
BYTE CSDADC bIsSensorActive (BYTE bSensor)

Tto7o
mov A, DbSensor
lcall CSDADC bIsSensorActive

NTX—=3:
bSensor A => > H&HS
RYE :
RYWER. 7O0T170DHBE1 T, POT147TRVEEER'0 TT,
A=>"1-BIRENLEE YN TIOT147, 0-BRENEED YT OT 17 TREL,
BIER :
APl 923> DBRBICHZIEFTE~ESHBLTLIEET,

CSDADC_blsAnySensorActive

A
2BERFEX Y 0OE (Difference) hV > M7 LA Z2HFEL., BRELEBELET, EEHIC
2\ T CSDADC_blsSensorActive() Z® T L, CSDADC_baSnsOnMask[] 7 L 1 A'BEHFEO H L
BUIRHORETHDILSICLET,

c7arz4A47

BYTE CSDADC bIsAnySensorActive ()

Tto75

lcall CSDADC bIsAnySensorActive

NTX—=%:
L

RYE :
RYERK, POT470BE1T, PTUOT47THRVWVESIRF0TTY,
A=>1-120EDEVYHNTIT147. 0-TOT147 D YL,
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APl U232 DBRICHZDERSE Z2ZRLTSEZT W,

CSDADC_wGetCentroidPos

glil{l

B -
# (Difference) fE7 L 1 %L, €2 NOA REZRLET, 1 DBEETIHE. A7V MER
TN —BERICREE A, £ MOA RUEAN CSDADC 14 H— RTHEET N I-OMBETHES
h&Ed,

COBEBIE, ASA AN CSDADC VA H—RTERENTVWRIBENDAFNATEET,

c7OrE4A47
WORD CSDADC wGetCentroidPos (BYTE bSnsGroup)

TE>7TZ
mov A, DbSnsGroup
lcall CSDADC wGetCentroidPos

NTAX—=5:
bSnsGroup A => J )L — 7" &=
CONTA—RE, ATAHELTEAEND LI HIL—TAOLTFLYRATY, FIL—7 0
BREAVHATT. AZAHARBITIN—T1URICEENTVET,
RWIE :
ATAZDNEER LSBIEAIC, MSBIE X ICHVYET,

BIEA :
COIL—F >k, /A AXREZBIK Z &Kk > TE (Difference) AT N E2RABLET., YA 7
AN ZE (Difference) [BEL BB L ZBITDEHIC, BAF YU EZ—ELEGFHVOCHLET, =
(Difference) fEN VY NMEBZEZR—TF BT 7V r—> 3> 0OF{4E. Difference IV N F—2X&
EXRRBICCOIL—FEBTHLET,
AZAZE YN 1 DTEEREFOEHE, COBEHIEEOAN S CSDADC V1 H— RTEREET L
PREDEETERLET, 7IOT1 70N BVEES, BEE -1 (FFFFh) Z2IRLE T, &
ROARIZATLY DATILIAVAXLDRTHRICIT—HFREL LHE. BB -1 (FFFFh)
ZRLET, HEICISU T, CSDADC_blsSensorActive() L—F > ZFERALTRYFENEATA
AEIAXANEHETEET,
ATZALEIXNLED ) AXADY RN A XRBEL)KEWVEES, COYTIL—FUREENE
YROARBRERTENDVET, /AAXNFBOEMOAM RBERZELBVERSIC, /AKX
RMEFEEICRELET (/M1 ALRILEBZZEE ),

CSDADC _InitializeSensorBaseline

A
BIRENEEOHERAF v LT, #WIHEZ RS CSDADC_waSnsBaseline[bSensor] 7 L 1 & &%

HAHET, Raw VY MER, BRENLEEHOERECEIIL X MZOE—EhFET,
CORHBE, FHcDEYORKEZ)EY NIDLEOICERAETNET,

c7OrNz47
void CSDADC InitializeSensorBaseline (BYTE bSensor)
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Vi A
mov A, bSensor
lcall CSDADC InitializeSensorBaseline

EIfEA
APl O3> OBRICHZDERBE Z2ZRLTKET L,

CSDADC InitializeBaselines

S&II

B
ThEhOE>H%EAF ¥ LT, CSDADC_waSnsBaseline[] 7L A IC¥1HifEZO—RLET,
Raw AV MERREEOHOEKRETZLAICOIE—ENET,

c7arNz4A47
void CSDADC InitializeBaselines()
Vi A
lcall CSDADC InitializeBaselines
NTX—=42:
L
RYE :
L
BIER :
APl O3 NEBICHDIEEE > ZSRLTLSEE,

CSDADC_SetDefaultFingerThresholds

SHER :
FingerThreshold /N5 X —Z {E% 5 CSDADC_baBtnFThreshold[] 7L 1 5 &A&KE T,
CSDADC_baBtnFThreshold[] LA A HAZALABE EEICNZ AT THRIAAETNTVARWNES,
COBEBIEAF Y U aIlCHUOHEZTAERYYERA,

c7OrE4A47
void CSDADC_ SetDefaultFingerThresholds ()

Tter7Z
lcall CSDADC_SetDefaultFingerThresholds
NZX—=5:
L
RYIE :
L
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APl U232 DBRICHZDERSE Z2ZRLTSEZT W,

CSDADC_SetScanMode

glil{l

B

BEREXN L HOAF YU REELEDHREE., BRUOA I UXZ) ADC ODAF v RE L D#
BZRELET., COBBERITHICHTEL., AF VYU EREEDHREZEETDIENTESE

T, BBE, - EDP1-IIONTA—SBREZLEELET., RBDIAF v UVRE L F#FEE
TAF VYU TRHENHD U HZBE. COBPBREDRNTT, fleL TR, BEORZY
CIRERBEAEENEToNhET, BEORZ G 9-bit DERE, 300 W? AF ¥ VEETAF YT
EET, AERATR. RVEBEORIEERTIZLEHIZ, 16-bit DDEEEE 12ms LEDAF ¥
VHETAF Y NEEEZTTET., < OBEIE CSDADC_ScanSensor() & & & ICFERTE

7,

cC7ONZA7
void CSDADC_ SetScanMode (BYTE bSpeed, BYTE bResolution);

Ter7Z

mov A, DbSpeed

mov X, bResolution
lcall CSDADC_SetScanMode

NTAX—=5:
bSpeed: AF ¥ iERE
RDOEHIE bSpeed NTX—ZFHTT,

E 18
CSDADC_ULTRA_FAST_SPEED 0x00
CSDADC_FAST_SPEED 0x01
CSDADC_NORMAL_SPEED 0x02
CSDADC_SLOW_SPEED 0x03

bResolution: AF ¥ > D EeE CDEZLELZDBEE Y FMUICERELET., CONTXA—XERE.
9LlE16 ATTY,
bResolution /NS X—RICIFUTOEMNI EZSNET,

E (=]
CSDADC_9_BIT_RESOLUTION g
CSDADC_10_BIT_RESOLUTION 10
CSDADC_11_BIT_RESOLUTION 11
CSDADC_12_BIT_RESOLUTION 12
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B (]
CSDADC_13_BIT_RESOLUTION 13
CSDADC_14_BIT_RESOLUTION 14
CSDADC_15_BIT_RESOLUTION 15
CSDADC_16_BIT_RESOLUTION 16

RWIE :
zL
ElERA :

APl 923> DEBRBICHZIETE~ESHBLTLEETL,
CSDADC_SetRefValue

e -
BEREAN L YOAF Y EKEZRELET, EENT7TFOJERSRI (BENSXA—20
ASE11) E 1= A EBIIIC 7 1 LR&EhB PWMPRS EE2ASHIBE NI BALOAENTT, ¥
TNTWVWBEIRF0.8TT, O, RAREZELSIRNEEEFICEYET, E8 . ZFAE
REEFEREL., BENMES<BEVYET, ZOBBIE CSDADC_ScanSensor(). L& EICFERATEE
3-0

COEREE VC2 /Oy ViREEKZRA Wz CSDADC TRHREATERE A

c7OrE47

void CSDADC_ SetRefValue (BYTE bRefValue);
Tto75

mov A, bRefValue

lcall CSDADC_SetRefValue

NTA—2

bRefValue - AF ¥ OEEEEZRELET, FAEHTLVSEIK 0.8 T,
RYIE :

L
BIER :

APl 923 DBBICHDEEFE~*ZSHBLTLIEETL,
CSDADC_ClearSensors

e
&t HIZx L T CSDADC_wGetPortPin() & CSDADC_DisableSensor() Z#t (7 THRUOHL, #E
BREXN > HZE /Y TIVITREIZVITLET,

c7OrNz47

void CSDADC ClearSensors ()

Vi DA

lcall CSDADC ClearSensors
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EIfEA
APl O3> OBRICHZDERBE Z2ZRLTKET L,

CSDADC_wReadSensor
A
A (LSB) & X (MSB) TXE% Raw AF¥ ¥ VEZRL E T,

c7aONZA47

WORD CSDADC wReadSensor (BYTE bSensor)
Tto7o

mov A, bSensor

lcall CSDADC wReadSensor

NTX—3:
A => Sensor &
RYE :
TOHOAF VYT, A TlE LSB, X TlE MSB,
BIER :
APl 923> DBRBICHZIETE~ESHBLTLIEETL,

CSDADC_wGetPortPin

e -
BENDEVHOR—RMNEFTEEINAIVEBRLET, BEEhEENTX—2E,
CSDADC_Sensor_Table[]. # 5D F—XzZ2 A>TV AL, BRRLET. RYER.
CSDADC_EnableSensor(), CSDADC_DisableSensor(). N& BT ENTEXT,

c7Orz4A47

WORD CSDADC wGetPortPin (BYTE bSensorNum)

Tto75

mov A, bSensorNumber

lcall CSDADC_wGetPortPin

;Data will be in A (LSB, Sensor Bitmap) and X (MSB, Port Number) upon return

NSX—=&:

bSensorNumber — €8Bl& 0 ~ (n-1) T9o ZZTn &k, CSDADC V1 H— RTEREET Y

BEASAHAIZEENTVD VY BOEFTY, £ HBESR. BREWLETIT T hE2Y

DR—RMEEY NYARAVEHET S HIC, CSDADC_wGetPortPin() Ik 2 THEAEhET,
RWIE :

A => SensortEY kY VY7
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X => Port 5

APl 923 DBBICHDEEFE~*ZSHBLTIEEL,
CSDADC_EnableSensor

A

ROBEHAINTAETZEHIBREN LY EEBRLET, R—hEet Y,
CSDADC_wGetPortPin() B8k ZFA L TRIRTEET, cOELE, R—KBEFSELEHEY KXY
AORBENEFNX EAILLHEARAENTVWET, BREhiz/R— N EE> % Analog High-Z ( 770
IJN A= A)E—RICL, ELV Analog Mux Bus ( 7 F+OJ ZE{L/NA) A% 4
CTBLEHIC, BMEBT—REFABLET, CchiICKkY I /NL—FBEEEEMICRYET,

c7OrE4A47
void CSDADC EnableSensor (BYTE bMask, BYTE bPort)

TE>7TZ

mov X, DbPort

mov A, DbMask

lcall CSDADC EnableSensor

NFAX—3:
A => SensorEY NIV
X => Port &
RYIE :
L
BlEA -
APl 02 a>NEBBEICHZDEFEFE " ZSHBLTLSEETL,

CSDADC_DisableSensor

e -
CSDADC_wGetPortPin() B8EIC & V) BIRE hitv HZEMICLET, WEBE— KiK. Strong
OO ICEBEENET, chnlckY, EOHIMRPICT T REffEhET, R—KEVHLS
AnalogMuxBus ETCO#ESEF A 7ICEYVET, COBE/NZ X—2X(E. CSDADC_wGetPortPin()
BEICK)BENET,

c7OKRA7

void CSDADC DisableSensor (BYTE bMask, BYTE bPort)

Tt>7Z

mov X, DbPort
mov A, DbMask
lcall CSDADC DisableSensor

INTA—=Z:
A => SensorEY NI v/
X => Port 5
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EIfEA
APl U232 NBRICHZDERSE Z2ZRLTSEET W,

A BERE

AALBERERK,. "FABEREL, NFX—2H TEnabledy ICEREENTVRBEENDAKAETT,
O— R4

#include <m8c.h> // part specific constants and macros

#include "PSoCAPI.h" // PSoC API definitions for all User Modules

void main (void)

{
CHAR cTemp;
WORD wVoltage;

M8C EnableGInt;
CSDADC_Start(); // Start the User Module
CSDADC_EnableADC (CSDADC ABSOLUTE) ;

// Calibrate the user module using the 1.3 V internal BandGap reference source

ACEOICR1 &= ~0x04; // Connect Vref to PMux input of ACEO0l Analog Block
CSDADC wCal (0x428) ; // Calibrate ADC
ACEOICR1 |= 0x04; // Restore PMux connection to Analog MUX Bus
while (1)

{
CSDADC EnableInput (0x01, 0x00); // use P0O[0]
CSDADC_StartADC() ;
while (!CSDADC fIsDataAvailable());
wVoltage = CSDADC wGetDataClearFlag();
CSDADC_StopADC () ;
CSDADC DisableInput (0x01, 0x00); // required for normal CSD operation

CSDADC_StartTempMeasurement () ;
while (!CSDADC fIsDataAvailable());
cTemp = CSDADC GetTemperature (1300);

/* Add user code here to display the results of
voltage and temperature measurement */
}
}
Note

1. ADC (&, CSDADC_StartTempMeasurementAP| Z U H I HIICKRIELEFnEFEY EFH A,

2. CSDADC_StartTempMeasurementAP| & CSDADC_StartADCAPI 2 UL £9, TOHER, BE
BEZMBRITDHICAPI ZHRCEI VBRI H Y EFHE A,

3. CSDADC_GetTemperatureAPI & ADC Z#&2EItLET, T/ BRERERICEEZAETDIHEN
» %% E. CSDADC_StartADCAPI ZH U EE AT hiE R EH A,
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77—LDJIF V—AI—RDHI
COO—RE, I—HF ED1—)L&MBL. £ FEBENICAF Y LET,

CapSense Sigma-Delta Plus ADC

LZFAXKNIYOANADC E—REEHANADC E—ROWHZEAL T, FURAALICE—RZY)

WEBAShDIES, BBBDEVHRATEDA D R—TI—ANBHEICTEET,

#include <m8c.h> // part specific constants and macros
#include "PSoCAPI.h" // PSoC API definitions for all User Modules

//#define ACD KIND CSDADC RATIOMETRIC
#define ACD KIND CSDADC ABSOLUTE

WORD wCal;
WORD wResult;

void main (void)
{
M8C EnableGInt;
CSDADC_Start();
CSDADC_SetDefaultFingerThresholds () ;
CSDADC InitializeBaselines();

#if (ACD_KIND==CSDADC_ABSOLUTE)
CSDADC_EnableADC (ACD_KIND) ;
wCal = CSDADC_wCal(looo);

#endif

while (1) {
CSDADC EnableCapsense() ;
CSDADC_ScanAllSensors();
CSDADC UpdateAllBaselines();

CSDADC_EnableADC (ACD_KIND) ;
CSDADC_EnableInput (0x01, 0x02); // use P2[0]

CSDADC_StartADC() ;

while (0 == CSDADC fIsDataAvailable());
wResult = CSDADC wGetDataClearFlag();

CSDADC_StopADC() ;
CSDADC DisableInput (0x01, 0x02); // required for normal CSD operation

}
}

TE7ITHBE—7O0TI

include "m8c.inc" ; part specific constants and macros
include "memory.inc" ; Constants & macros for SMM/LMM and Compiler
include "PSoCAPI.inc" ; PSoC API definitions for all User Modules

export main
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; ACD KIND: EQU CSDADC RATIOMETRIC
ACD KIND: EQU CSDADC ABSOLUTE

_main:
M8C EnableGInt

lcall CSDADC Start
lcall CSDADC SetDefaultFingerThresholds
lcall CSDADC InitializeBaselines

IF (ACD_KIND & CSDADC_ABSOLUTE)
mov A, CSDADC_ ABSOLUTE
lcall CSDADC EnableADC

mov A, <1000

mov X, >1000

lcall CSDADC wCal

;calibration data are located in A (LSB) and X (MSB)
ENDIF

loop:
lcall CSDADC EnableCapsense
lcall CSDADC ScanAllSensors
lcall CSDADC UpdateAllBaselines

mov A, ACD _KIND
lcall CSDADC EnableADC

mov A, 0x01
mov X, 0x02
lcall CSDADC EnableInput ; use P2[0]

lcall CSDADC StartADC

.scan:
lcall CSDADC fIsDataAvailable
cmp A, O
jz .scan

lcall CSDADC wGetDataClearFlag
; The ADC rezult is stored in A (LSB) and X (MSB)

lcall CSDADC StopADC

CapSense Sigma-Delta Plus ADC

mov A, 0x01

mov X, 0x02

lcall CSDADC DisableInput ; required for normal CSD operation
jmp loop
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OA>74JL—>3> LORAR
PRS16 YO Y VR L ¥ A% %# D CSDADC

Table 12. 7HY % CMP, L A& : ACE_CONTROL1 (ACEO1CR1), /Y~ ¥ X

{[E] 0 1 U77LVA 1 1 1
JT7F7LVAE, VD77LYANTA—=RICKV)#ERFENET,

Table 13. 7HY 4 CMP, L A4 : ACE_CONTROL2 (ACEO1CR2), /Y4 X

& 0 0 0 0 0 0 Power

ZFld. CSDADC_Start() & CSDADC_Stop() APl THlfIE hE ¥,
Table 14. 70O¥Y % CMP_REF, L A% : ASE_CONTROL (ASE11CRO0), /XU X
EY i~ 7 6 5 4 3 2 1 0

& 0 0 0 0 0 0 0 0

Table 15. 70OY Y CMP_REF, L2 A& : ADC_CONTROL (ADC1_CR), /N\>% 0
EvY K~ 7 6 5 4 3 2 1 0

& CMPST 1 1 0 0 F—hK 0 ADCEN

CMPST it HLERHA T, ADCBEAPI IC&K>THEAETNET, #—NE Y N ADC BEE API Z4Y
LT#IFEhET, ADCEN (&, ADC EifEZTHEIC L, CSDADC API IZ& 2 THFENET,

Table 16. 7[¥ % CMP_REF, L 2% : ADC_TRIM (ADC1_TR), /Y> % 1
S 7 6 5 4 3 2 1 0

& ADCTrimValue

ADCTrimValue &, CSDADC API &l T¥, > )L AO—7 ADC AA® ADC K AfE, KT CSD
BERAOENEZEHAET,

Table17. 70OY %Y CNT, LY A& : B3% (DxBxxFN), /N> 1
By Kk 7 6 5 4 3 2 1 0

& 0 0 1 0 0 0 0 1

Table18. 7HOY %Y CNT, L A& : AB (DxBxxIN), /N> 1
By Kk 7 6 5 4 3 2 1 0

& 0 0 0 0 0 0 0 0
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Table 19. 70OY % CNT, LY A& : 5 (DxBxxOU), /N> 1
Ev K 7 6 5 4 3 2 1 0

& 0 1 0 0 0 0 0 0

Table 20. 70OY % CNT, LY A& : &l (DxBxxCRO), /Y% 1
Ev K 7 6 5 4 3 2 1 0

& 0 0 0 0 0 0 0 Enable

A1 Z—7ILEYRNK, DoV 2EEZTREIZL T, CSDADCAPI IZ& 2> TH#HFEhET,
Table21. 70OY %Y CNT, L A& : # (DxBxxDRO0), /Y\>% 0
EvY K 7 6 5 4 3 2 1 0

& CounterValue BT HELY) X EZEIAKIEF T

Table22. 70OY %Y CNT, L AZ : # (DxBxxDR1), /X% 0
Evy K~ 7 6 5 4 3 2 1 0

{[E] 1 1 1 1 1 1 1 1

Table23. 70OY %Y CNT, L A& : thE (DxBxxDR2), /N9 0
Evy K~ 7 6 5 4 3 2 1 0

18 0 0 0 0 0 0 0 0

Table24. 70OY %Y PRS, LY AR : B% (DxBxxFN), /N> 1

EvY K~ 7 6 5 4 3 2 1 0
LSB 0 0 0 0 1 0 1 0
MSB 0 1 1 0 1 0 1 0

Table25. 70OY %Y PRS, LY A& : AH (DxBxxIN), /N> 1

EvY K~ 7 6 5 4 3 2 1 0
LSB 0 0 0 0 0 0 0 0
MSB 0 0 1 1 0 0 0 0
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Table26. 70OY % PRS, LY A& : KA (DxBxxOU), /N> 1

EY b 7 6 5 4 3 2 1 0
LSB 1 1 0 0 0 0 0 0
MSB 1 1 1 0 0 ShieldElectrodeOut

ShieldElectrodeOut &, —J)L REEBASHESZEHHICHEILET, Chik, BULBHOI—Y T
A=) NFA=—ZTHEPENET,

Table27. 70OY %Y PRS, LY A4 : #lf (DxBxxCRO0), /N> 1

EvY K~ 7 6 5 4 3 2 1 0
LSB 0 0 0 0 0 0 0 Enable
MSB 0 0 0 0 0 0 0 0

Enable E'Y N, PRS 7OY V&2 EMIZL. CSDADC API TiffiFEc hE 9,
Table28. 70OY %Y PRS, LYAZ : 7K (DxBxxDR0), /N7 0

Evk 7 6 5 4 3 2 1 0
LSB PRSZ 7K LJAX (LSB) - BEEF I AKL
MSB PRSZ 7K LYARZR (MSB) - BTV EAKL

Table29. 7MOY Y PRS, LY RAX : %I1E (DxBxxDR1), /A\>9 0

Evh 7 6 5 4 3 2 1 0
LSB PRS %8 (LSB)
MSB PRS %18 (MSB)

PRS ZMl&. ScanSpeed /YT X—% % U Resolution /NT X —ZIZELU T, CSDADC API (Z & 2 T4
ENET,

Table 30. 7OY % PRS, LYAA& : — R (DxBxxDR2), /N7 0

EvY K~ 7 6 5 4 3 2 1 0
LSB PRS &— R /HBL A& (LSB)
MSB PRS >— R /&L A& (MSB)

COLZAZDER., BEINTONTA-ZEICISUT, APHICK > THBPENEXT,
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PWM8 2 0OY ViR#EKL > AX %D CSDADC
Table 31. 7OY% CMP. L A& : ACE_CONTROL1 (ACEO1CR1), /X% X
Evy K 7 6 5 4 3 2 1 0

& 0 1 U77LYA 1 1 1
U77LVAK., BULRBEIOI—Y E21—I)l NTX—Z2TH#HREFEEIhET,
Table32. 7O¥Y % CMP, L2 A& : ACE_CONTROL2 (ACE0O1CR2), /N> ¥ X

Ev K 7 6 5 4 3 2 1 0

& 0 0 0 0 0 0 Power

ZRIE. CSDADC_Start() & CSDADC_Stop() APl THIfIZ hE 7,
Table 33. 70 Y CMP_REF, L2 A& : ASE_CONTROL (ASE11CR0). /Y ¥ X
Evhk 7 6 5 4 3 2 1 0

& 0 0 0 0 0 0 0 0

Table 34. 70OvY % CMP_REF, L2 A% : ADC_CONTROL (ADC1_CR), /A7 0
Ev b 7 6 5 4 3 2 1 0

El CMPST 1 1 0 0 F—b 0 ADCEN

CMPST A HLERA T, ADCBEHE API IC&K>THEAETNET, #—RE Y N ADC BE API Z Y
L CH#FEhET, ADCEN (&, ADC EifEZAJREIC L, CSDADC API IC&k 2 TH#FEhET,

Table 35. 7Y% CMP_REF. LYAZ : ADC_TRIM (ADC1_TR), /Y % 1

& ADCTrimValue

ADCTrimValue I&. CSDADC APl I8 T9, 7 )L AO—7 ADC A ADC ') Afl, &KV CSD
BEAOEOEEEAET,

Table 36. 70OY % CNT, LY AR : B8% (DxBxxFN), /N> 1
Ev K~ 7 6 5 4 3 2 1 0

& 0 0 1 0 0 0 0 1

Table37. 7OY %Y CNT. LY A& : AH (DxBxxIN), /N> 1
Ev K~ 7 6 5 4 3 2 1 0

& 0 0 0 0 0 0 0 0

Table 38. 7OY Y CNT, LT A% : i (DxBxxOU), /N> ¥ 1
EvY K~ 7 6 5 4 3 2 1 0

& 0 1 0 0 0 0 0 0
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Table 39. 70OY % CNT, LY AA& : &l (DxBxxCRO), /Y% 1
Ev K 7 6 5 4 3 2 1 0

& 0 0 0 0 0 0 0 Enable

41 Z—7ILEYRNK, Do 2EEZTREIZL T, CSDADCAPI IZ& > TH#HFEhET,
Table 40. 70OY % CNT, LY AA& : 8/ (DxBxxDR0O), /Y% 0
EvY K 7 6 5 4 3 2 1 0

& CounterValue EENOFTHELY) P EZEIAKIEF T

Table41. 70OY %Y CNT, L A& : # (DxBxxDR1), /N9 0
Ev K~ 7 6 5 4 3 2 1 0

& 1 1 1 1 1 1 1 1

Table42. 70OY %Y CNT, L A& : th# (DxBxxDR2), /N9 0
Evy K~ 7 6 5 4 3 2 1 0

18 0 0 0 0 0 0 0 0

Table43. 70OY%9 PWM, L AAR : B3 (DxBxxFN), /N> 1
Evy K~ 7 6 5 4 3 2 1 0

18 0 1 1 0 0 0 0 1

Table 44. 70OY Y PWM, LY & : AH (DxBxxIN), /N> 7 1
=7k ! 5 5 4 3 2 1 0

18 0 0 0 1 0 0 0 0

Table45. 70Y %Y PWM, LY A& : A (DxBxxOU), /N> 1
By Kk 7 6 5 4 3 2 1 0

& 1 1 0 0 0 1 0 0

Table46. 70OY %Y PWM, LY A& : #l (DxBxxCR0O), /N> 1
By Kk 7 6 5 4 3 2 1 0

& 0 0 0 0 0 0 0 Enable
Enable EY N, PRS 7OvY U %ZEMIZL. CSDADC APl THIfHIEhE T,
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70v%9 PWM, LYRAZ : A2 K~ (DxBxxDRO), /\>% 0

Table 47.
EvY K~ 7 6 5 4 3 2 1 0
& HIOKN LSRR -BEET7IEABL
Table48. 70vY %Y PWM, L A& : HiE (DxBxxDR1), /N2 0
EvY K~ 7 6 5 4 3 2 1 0
& PrescalerPeriod ( 7'\ A —Z HifE )
PrescalerPeriod &, EUBBIOI—Y T2 21— NTX—XTHIHEhET,
Table49. 70OY %Y PWM, LY A& : L& (DxBxxDR2), /N> 0
EvY K~ 7 6 5 4 3 2 1 0

& &
COLZAZDERK, V77LAI—Y ED1-I)IONFX—REICEUT, APl L& 2 THIEE L

F9,

PRS8 7O ViREBHL > AZ%Z#>D CSDADC

70v %9 CMP, LY A& : ACE_CONTROL1 (ACEO1CR1), /N> X

5 4 3 2 1 0

1 1 1

Table 50.

EvY 7 6
& 0 1 D77L>A
D77L2 AR, BUBEIOI—Y T2 21— NFX—XTH#FEEnET,

70vY %2 CMP, LY A& : ACE_CONTROL2 (ACEO1CR2), /> X

Table 51.
Ev K 7 6 5 4 3 2 1 0
& 0 0 0 0 0 0 Power
ERIE. CSDADC_Start() & CSDADC_Stop() APl THIflE hE T,
Table 52. 70OY % CMP_REF., L2 A& : ASE_CONTROL (ASE11CR0), /Y% X
Ev K 7 6 5 4 3 2 1 0
& 0 0 0 0 0 0 0 0
Table 53. 7O¥Y % CMP_REF, L A% : ADC_CONTROL (ADC1_CR), /A% 0
Ev K 7 6 5 4 3 2 1 0
{[E] CMPST 1 1 0 0 F—hK 0 ADCEN

CMPST A HLERAT, ADCBEEAPIIC&K>THEAETNET, #A—NE Y N ADC BBE API Z 4}
ElCL. CSDADCAPI IC& > TH#EEhET,

L T#tiFchEzd9., ADCEN I&. ADC EfE& mlgE(C
70vY % CMP_REF, LY A% : ADC_TRIM (ADC1_TR), /\>» ¥ 1

Table 54.
7 6 5 4 3

By~
& ADCTrimValue
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ADCTrimValue (&, CSDADC API #f T3, =27 )L AO—7 ADC M ADC ~J AfE, &KV CSD
BFRAOEOEZEAET,

Table 55. 70OY % CNT, LY AR : B8%% (DxBxxFN), /N> 1
Ev K~ 7 6 5 4 3 2 1 0

& 0 0 1 0 0 0 0 1

Table 56. 7OY % CNT, LY A& : AH (DxBxxIN), /N> T 1
Ev K 7 6 5 4 3 2 1 0

& 0 0 0 0 0 0 0 0

Table 57. 70OY % CNT, LY A& : i (DxBxxOU), /N> 1
Ev K 7 6 5 4 3 2 1 0

& 0 1 0 0 0 0 0 0

Table 58. 70OY % CNT, LY A& : &l (DxBxxCRO), /Y% 1
Ev K 7 6 5 4 3 2 1 0

El 0 0 0 0 0 0 0 Enable

41 Z—7INEYRNK, DoV 2EEZTREIZL T, CSDADCAPI IZ& > TH#HFEhET,
Table59. 70OY %Y CNT, L A& : #R (DxBxxDR0), /Y% 0
Evy K 7 6 5 4 3 2 1 0

{[E] CounterValue BN AHLY) P EE A K AT

Table 60. 7OY Y CNT, L A& : #if (DxBxxDR1), /Y27 0
EvY K~ 7 6 5 4 3 2 1 0

{[E] 1 1 1 1 1 1 1 1

Table61. 7OY %Y CNT, L A& : thE (DxBxxDR2), /X% 0
Evy K~ 7 6 5 4 3 2 1 0

18 0 0 0 0 0 0 0 0

Table 62. 70OY %Y PRS, LY A& : B3 (DxBxxFN), /N> 1
Evy K~ 7 6 5 4 3 2 1 0

& 0 1 1 0 1 0 1 0
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Table63. 70OY %Y PRS, LY A& : AH (DxBxxIN), /N> 1
Ev K 7 6 5 4 3 2 1 0

& 0 0 0 0 0 0 0 0

Table64. 70OY % PRS, LY A& : KA (DxBxxOU), /N> 1
Ev K 7 6 5 4 3 2 1 0

& 1 1 1 0 0 ShieldElectrodeOut

ShieldElectrodeOut l&, > —J)L REEWBASNDESZEHEHICHEILET, Chik, BULRBRIOI—Y T
A=) NTA—ZTHEEIhET,

Table65. 70OY % PRS, LY A& : 4l (DxBxxCRO), /Y% 1
Ev K 7 6 5 4 3 2 1 0

& 0 0 0 0 0 0 0 Enable

Enable E'Y N, PRS 7OY U &#E%MIZL. CSDADC API THIfHIEhE T,
Table66. 7OY %Y PRS, LY A& : 7 K (DxBxxDR0), /N7 0
Ev K 7 6 5 4 3 2 1 0

& PRSZ7 K LIAR -EETIVEABL

Table 67. 70OY %Y PRS, LY A& : %18 (DxBxxDR1), /N9 0
Ev K 7 6 5 4 3 2 1 0

& PRS Polynomial (PRS % )

PRS %%, ScanSpeed /YT X —% % U Resolution /\T X —ZI(ZELU T, CSDADC API (Z & 2 T i
ENET,

Table68. 7OY % PRS, LY A& : — R (DxBxxDR2), /N7 0
Ev K 7 6 5 4 3 2 1 0

& PRSY— R /HBLIAXR
CHOLDAZDERE., FEITXTONTXA—ZEIZISELU T, APIICE > THIHEhET,
VC2 /Oy VRERL S AR %1% D CSDADC

Table 69. 70OY %Y CMP, L2 A& : ACE_CONTROL1 (ACE01CR1), /N> ¥ X
EvY K~ 7 6 5 4 3 2 1 0

& 0 1 D77LYRA 1 1 1
V77L2AR, BULBRAIOI—Y EZ1—-I) NTX-FTHEFEIFTT,

Table 70. 70OY Y CMP, L2 A& : ACE_CONTROL2 (ACE01CR2), /N> X
EvY K~ 7 6 5 4 3 2 1 0

& 0 0 0 0 0 0 Power

ER(F. CSDADC_Start() & CSDADC_Stop() APl THIfE hE T,

Document Number: 001-67796 Rev. *A R—2 59/62



e -
¥ CYPRESS CapSense Sigma-Delta Plus ADC

PERFORM

Table 71. 70OY % CMP_REF, L2 A& : ASE_CONTROL (ASE11CR0), /> ¥ X
EvY K~ 7 6 5 4 3 2 1 0

& 0 0 0 0 0 0 0 0

Table 72. 70OY % CMP_REF, L2 A% : ADC_CONTROL (ADC1_CR), /A7 0
EvY K~ 7 6 5 4 3 2 1 0

& CMPST 1 1 0 0 F—b 0 ADCEN

CMPST 5t HLERA T, ADCBEHE API IC&K>THERAETNET, #—RE Y N ADC BBE API Z 1Y
LT#FEhET, ADCEN (k. ADC EifEZ AJ#EIZ L, CSDADC APl IZ& 2 TH#iRFENET,

Table 73. 70Y %Y CMP_REF, L2 A% : ADC_TRIM (ADC1_TR), /\> ¥ 1
EvY K~ 7 6 5 4 3 2 1 0

& ADCTrimValue

ADCTrimValue (&, CSDADC API T3, =27 )L AO—7 ADC M ADC U AfE, &KV CSD
BFROEOEZEAET,

Table74. 70OY Y CNT, L AX : BA% (DxBxxFN), /N> 9 1
2N 7 6 5 4 3 2 1 0

El 0 0 1 0 0 0 0 1

Table 75. 70O¥Y % CNT, LY A& : AH (DxBxxIN), /N> 9 1
Ev K 7 6 5 4 3 2 1 0

El 0 0 0 0 0 0 0 0

Table 76. 70OY % CNT, LY A& : i1 (DxBxxOU), /N> 1
Ev K 7 6 5 4 3 2 1 0

& 0 1 0 0 0 0 0 0

Table77. 70OY %Y CNT, L A& : #lf (DxBxxCRO0), /N> 1
Ev K~ 7 6 5 4 3 2 1 0

18 0 0 0 0 0 0 0 Enable

A1Z—7TIEYRNE., DO XEERTREICL T, CSDADC APl IC& > TH#HIFEhET,
Table78. 70OY %Y CNT, L A& : #IR (DxBxxDRO0), /Y% 0
Evy K 7 6 5 4 3 2 1 0

{[E] CounterValue EENHAH V) R EZ AKX LT
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Table 79. 70OY % CNT, LY A& : 8 (DxBxxDR1), /Y% 0

CapSense Sigma-Delta Plus ADC

EvY bk 7 6 5 4 3 2 1 0
& 1 1 1 1 1 1 1 1
Table 80. 7HO¥Y %Y CNT., LA % : L8 (DxBxxDR2), /N> ¥ 0
EvY bk 7 6 5 4 3 2 1 0
& 0 0 0 0 0 0 0 0
N—2 3 ER
N—>3
D BHE FLEA
1.1 DHA I XvtE—2Z728HLEL L,
1.20 DHA 1. Disableint Y27 OOFTEL ZR—D 2T )L—7H 5 ISR (PRS16 CSD E— R ) ICEE
LEL L,
2. AnalogComparatorColumn & 0f GlobalOutput TR D #E&ld . HEERE 1 —ICKRRE
nEY,
1.20.b  DHA NVTT7F7ANETA4HF—RICEBMLEL I,
1.30 DHA 1. DiplexTable % "AREA UserModules" ' 5 "AREA lit" [CBEL E L 1=,
2. 77 #)L N "DiplexTable" /NZ X —Z{E% 0 ICFREL E L 7z x0112,
3. "DiplexUsed" NTZ X —&ZEBML TO—REBEHRELEL I,
1.40 DHA 1. Imagecraft RiBLZHR—KT2LHIC, TUTESEZEEHFLELE,

2C0I1—YED1-I)N F—EI—NTHBENTA—XDEEEZEMLRL I,

3. AABEAEMEENTAZEBML, SetScanMode() APl B FRBAEBMLEL &,

4. CSDADC_StartTempMeasurement & & O* CSDADC_GetTemperature M B¥ % &3 2
=HIZ, CSDACD 1—HED1—-)IZ2E#HLEL 1,

5.A—YEDZI-NVAY—RT, AFAXERARAZA IO BREBFHOHEZERHL

ﬁbf:o

6. I—HWEZI-—NVAY—ROANLTZEHLEL . AT FADRENTXA—X D&

KfE/ JMEDBAZEBML KL 1=,

Note PSoC Designer5.1 A5, £1—% 2 1—)l F—X>—NIHFTEBRZEMLELE, <O
toTarclR, I—¥F—FD1-IILOBEON—TJAVEREON—JaEDEWVWIIOWVWT

HESEARZBHRLTVET,
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