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[ Unavailable pins
[ Lacked pins
[ Available pins
[ assigned pins 0K, ] [ Cancel
Tatal Senzars: 6 | Prosimity: 0| Switches: 1 | Sliders: 1 | Radial Sliders: 0
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V14— ROE> A
H-Z0OE>IE CapSense DABICERATEEE A,

JL—-2oERROYIENTVET, CchiZE 2 DOFREANfNZ2XA5nET, TND 1 DB,
LCDX® PC R EDRIOI—F EZ1—)LH, TOEVEZFERALTVSEATT., 2 2B, EVD
BN TT7AIRNDSED>»EBETT, EVBZTF7FINRNIETICE, PinoutE1—TFOE
VORREILT, Select XZ1—T Default 21 2BIRLET, T, EVETAHF—RTE|IVY) YT
5had&SIZHYELE,

LD -ZOEVREN) HTHETT,
J1)—> - ZOE>IE CapSense AHICEIWHTSNTWET,

B MULEREY, RZAE, FITIAZAHEOBEAALET., LY OEFEE. FAAERE
EVBICHRENATVET (REVERATAEZILAUN), F—RZAHLEES, [Enter] ¥—%
RIe, HENMHLWMETEHEIAE T, XY XY FNY RCF2DORZA AN BETT,

Global Sefttings | Sensors Settings

Buttonz 1
Sliders 1
Radial Slhiders 0

todule Capacitor Pin Maone
Proimity Murmber 1]

Buttonsz
Buttonz Senzorz Count

4, [EOHYRE])ZBIRL, ATFARESOTIATAZERELZLET, REEZETDHICEF. R
AZ&2IVYIOLTEMILET,. ERTAEO U HBEANLET, RZAFEOHHOBERE
WEREEYHIE 5T, BABRIEDRIZK>THREhET, F—2EAHDL LS, [Enter] F
— 2/, BENBEHENET, ZRABIVT Y (Chog ) PEVEBRLET, FIAAREL
E> PO[1] & POB] A SBIRLE T, AV FUHHFEREATVSEEWE. [None] (%L ) &
RUET, —BRIC, 22nF OMI GO FUHZ2RATEESH. KUEVSNRABSNET,

Global Seftings | Sensors Settings

Driplex Falze
Rezolution 100
Sensorz Count a
Diplex
Diiplex
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5. HHDHMREZANLET, RIEMERF S5 TT. BRAERE. FATLYIARATAIEDFE, (oY
L:ﬁﬁﬁéh%l:"‘/;‘&—1)x216—1 357::(3: (2Xt>ﬂt:ﬁﬁﬁéhélﬁ>¥&—1)X216-1 T?o \J7 |\
TITE, BEEIXNOENBEZFERAL T, RYFORREZEEIBEICHBLEISELE
To YVIRDTITR. RZAHORYFOKEREZ, EONSHHEE -1 DBEOETHRELET,

6. BEIZISUT, FATLYVAREBIRLET, Chic&klY, EOHAICEBRECEEDZ, ERET
2BEOBOEHNBICRYEITEET, LRTR., XA TLY IR HORAOED LGN
RENTVET, BYOEFE, 5RO "F4T7LY VA, OETOHAOEY), BENICIVE
DOENET, EVELHICEALTE., "FATLYIVRAI ODEBORATLY VARESHBLTIKES
L\O

7. [ Pin Assignment View | (E>EWHTE1—) T, A4YFXEUHEEVICRSYITTRE, A
AYVFREHZEVICEINHTBHENTEET, £, [ Chip Pin Assignment View ] ( F v
TEE)HTE 21— ) X [ Table Pin Assignment View | ( ROE > EV) HTE1—) T, RA4 Y
FREHZEEVICRTYVITREETEXRT, R—NEVEF—BRRIBET V-5,
FERATAERYNET, R—MEVISKREVERIETORARSZYITRE, EHOEINET
EEETEFRT, OI—HED1—-)ILICEVNEHTSNTVWAEVZBRLBVWKRSFELTLKE
YA
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Autotuning CapSense Sigma-Delta

apSense Wizard 3]
| Global Settings | Sensors Settings
SwWi1 Sw2 SW3 Swi4
o
Chip Pin Assignment Yiews | Table Pin Assignment Yiew
[74] 4] w 7] 77
= = = = =
= = i = =
o]
P2rs] 11 PO[d]
P23 [ 2 CY8C20396A 4, 1 Fo
pz1] [ 2 QFN 16 1 Pomm
P71 4 is 4 P210)
Pis] 1 5 14 [] xRES
Pi3) 6 i3 ] rP18)
T8 & 10 11 12
=2 g
T =9 T &g Legand fior Chip:
[ Unavailable pins
[ Locked pins
[ swailable pins
[ Aszsigned pinz Ok ] [ Cancel
Total Sensors: 10 | Prosimite: 0| Switches: 5 | Sliders 1 | Radial Sliders: 0
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PERFORM

Q

8. DL HTEFUBRELZBEIERLET, AYODATA T HOYBR—KNEI ADIVYETY
X, B0t HOBELEEALUTT, [OK|ZIUYILTF—XE2ZIFTAN, PSoC Designer ICRE
WET,

chTEVHOBRBATTLELE, FNAAITAR D42 RIEHED) Y UL, [Refresh] (BERTR

) ZBIRTDE, EVERNEFENET,

CapSense Wizard 5]

Global Settings | Sensors Settings
Diplex True
Resalution 100
Sensors Count 5
SWO0 SWi1 SW2 SW3 SW4
PO[1] PO[3] PO[5] PO[7] PO[6]
Diplex
Diplex
Chip Pin Assignment View | Table Pin Assighment Yiew
h=l")) h=l")) h=l")) oW oW
=1-] =1-] =1-] =] =]
>5§ 82 )55 ) s §§>
W m oW B > o
o Uuuouy
24 23 22 21 20 19
P2rs) [ 1 18 [ soio)
P2z 32  CYBC20396A 47 ) sppyy
P2i1] [ 3 QFN 15 [ soizy
P17 1 4 15 [ so@)
Pis] 1 5 14 [ xRES
P[] [ & 13 [ soi4)
708 8 10 11 12
Zegeas
il £ & & a Legend for Chip:
[ Unavailable pins
[ Locked pins
[ &vailable pins
[ &ssigned pins [ QK ][ Cancel ]
Total Senzors: 10 | Proximity: 0| Switches: 5 | Sliders: 1 | Radial Sliders: 0

I EFD1—-INFX—=2EBRL, FT7UIT5—>23a 25RLET. YBIZSUT, 27070
SIVNEFERTRZELETEET,

EEVYUTEZETDICE, BlYETshTWBE I ICHA—=VIZEHETOIYYIL, ThEARA
YFRYDAODAETRSY T PR ROVYIULET, CRhTZOEREIYHTHASHEh, fICE
WHETBENTREICRYERT,

4P —REZTT LS, [Generate Application] (7 7V —>3a>0O%R) &2V Y OLET, ABL
EEUHH EVEIVET, RATLY VR, PHEEICEIVT, —BORNFEREThET, Chs50
(¥ CSDAUTO_Table.asm ICREFEENTVE T,

XEES 00168572 YD 3> ** NR—= 15/34
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PERFORM

YR

EOHRBEEHIRLT2NIMOIVRUASEBRENTVET, 1 /N1 NEKR—IEST,
B2NARNEFZOEY ROEY RYAVTT (EY RESTRHYEEA ), RICEK, IXTOMIUL L
toH, REBEVHHFEECHEEATVERT, RIC, 6 20 ZECRO[ZRLET,

CSDAUTO_Sensor Table:
_CSDAUTO_ 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

Z MFlE CSDAUTO_wGetPortPin() L —F > THERAEhE T,

TIN—=T%

TIN=T&RE, REZEVHRATAIOTIN-—TZ2ERLET, FATAFICO2EINIA 1D,
TV=REVEVHICETIRIN 1 D2BNES, KRVOIKNIBHXFTT7)—EHTT, FEI K
JEBNARTY, BE1INARNIEIHROATFYIRATT, F2NANBEITL—THOEHEHT
T BEINABNE, AFAEABFFATLY VATHINESHZRLET @RRIATLY TR, 03k
RATLYDOR) B4, 5. F6NANIEERA MNEKT, AZM(FOFEESNIEEOHNEEE
nT, CSDAUTO VA H—RTEXRL LVIBENMERENET,

CSDAUTO_Group_ Table:

_CSDAUTO_ 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 A —XTF—RE, ATFAETHATLY VRENTVBRHEIC, JIL—7
EXRMRELVLTERENE T, ChBUADFER., FRILFERENETY, F—RERRENFELEA
CORE, BAZAZOEHIVEDTE, BATAHICRDENETNOROVTIFLYAEWVS 2
DOBDASBHENATVET, TR, 8EVHRARAZA X E2FE > HBNEHZRLET,
DiplexTable O:

; This group is not a diplexed slider

DiplexTable 1:

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

CSDAUTO Diplex Table:

_CSDAUTO Diplex Table:
db >DiplexTable 0, <DiplexTable 0
db >DiplexTable 1, <DiplexTable 1
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NTA=BE LTV Y—R

> Y ® Autoreset
CONTA—%AIF, Baseline ENEBEHENDH, EEEN /A ARELYEVEEODKEHE
hahZEELET, [Enabled] (BX) Y RENTWBIBA, Baseline BIEBEHRE L E
To CcORER, EOHOBRKBEEEHRLET (ZENSMEES ~108) A, @& HICH#
NFICEDVRDRALEN 2 ERBRIC, B KBEHNICAVICBZDZOZHESENTEXRT, C
NDRADEFORERICEK, KELEFREENEL, BIRXLX—RF /A XK, FEICEVEEZR
EArHYET,
INT X—2Z N [Disabled] (£E%) LY REhTWBIBE, Raw fE& Baseline EOEAN /4 XRE
NTA—REZTEZDIZEICOG, BEBREREHFENET, MEELHICMNTIC Raw hI MY
RARENDEBIC, EOHFKGENICAICBEDZEVSBEBENABVRY, CONTX—2E
[Disabled] ICLTHEET,

LTORE, CONTAXA—FEHFBasel inefBEHICEZZDHEIZIODVWVTRLTVWET,

Figure 7. ®2>HBEBHUEY NNTX—&
Autoreset Disabled

Baseline

Rawcounts

Cifference

Autoreset Enabled Tirne

Time

R— 17/34
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Debounce ( /N2 X))
FNDANTX=2EF, EoHOEBEBBOLEOOTN ANV R ERELET, BN
EBFL) SEEPABEITZDLHICE., BETALEY D TILBKICHLT, Z29HV MENFEOR
BE+EATUAZLEDREZHFLETNERYEEA. TN AR, APl BBE® blsSen-
sorActive E 7z l& blsAnySensorActive THEDENET,

AIRERfEIF 1 — 255 TF, 1 ZEY NTBETNARGRBIER A,

ShieldElectrodeOut
=L REBREFTRIE, PO[7] T P1[2] ICIEHRTEET,

T7)r—>3> O30 420271 —A

T7Vr—23> J7O953 009 42027 T—R (AP BEIE. NALARILTEZ1-)L2R/kS SN
TEDESIL, - ED1-I)IO—FELTRFEEATVET, COEI>3> TR, EBEHRICKHT
BAVRTI—A%Zinclude 77 A INICE > TERMEEhZEEEHEEEICRLET,

I ED1-)Z2REITHD LTI, 1 VARXRVABNENHTSIhET, 774 KT, PSoC
Designer RIEEEE N7 O IV NT, CSDAUTO 1 Z2ZN1—H ED1—ILOKRAOHE L TEE
ENTVET, ChEBRIFOBUIL—IICH 2 E—BEOEICEETEET, EWYHTESAAZVA
BN, 2T07O0-NILEBE,. B BrUOERESOEEZFICEYET, XOHATE, BEICT
BEHIC, A VARV ABRFERENTEIC "CSDAUTO, £B2TVWET,

A TR, IXTOI—HY ED2—J)LAPI LEKIC, APIBEBZHUTEITIETAEXLIAAR
DIER., ZETNDAHREMI BT, BREZFVCHTES, FHLRICAE X DENINBELCEDBS
&, RTHPHLAENICA EXDEZRFL TEEV, PSoC Designer D/N\—23 > 1.0 AT, %
RESHBEHIC, O Tregisters are volatile (L AZDERM ), R —NBREh, EEhT
WET, CIUNATREBNICCORKEREBLET, TEJUEFEO7O0/7X. O—RTZ
DRV —%2ZEBITIVENHYVET, —HFO1—F EZ1—/LAPIBETE A EXBFEEET AV
CEEDYNETHN, FREEFCABVEVSRIEFHYEH A,

IV RMURA T NE, CSDAUTO Z#HEI{LL ., 7V T %KL, CSDAUTO ZRTITH1-HNE
DTF, TRTDT—AT, EVI—NDA VARV AZRRDOIY hJKRA > ND CSDAUTO EHEE
EBEWMASNET, BoOLA VARV ABEFEAL BN IS HFRETHIENRECHYET,
APl BB B O0—NILTLAICEREIhET, TOLO, ChSOTLAZFHTEEL TR
WEHA., EEL, FAYIDOENTINSOEZARNDZENTAETT, LA, Fr—MMEKY
—LZ2FEALT, PLAOHABEZRRIDCERFTRETT., RICV2AOTO-NILTLAZEFE
3-0

B CSDAUTO_waSnsBaseline[]
B CSDAUTO_waSnsResult[]

B CSDAUTO_waSnsDifff]
B CSDAUTO_baSnsOnMask[]

CSDAUTO_waSnsBaseline[] - &t > % ® Baseline [ET—X D INTEF7L AT, FLAOH A XiFE
VU BERETT, CSDAUTO waSnsBaseline[] 7L A AT OBEKICK > TEHFENET,

B CSDAUTO_UpdateAllBaselines();
B CSDAUTO_UpdateSensorBaseline();
B CSDAUTO. InitializeBaselines().
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PERFORM

CSDAUTO_waSnsResult]] - &t>H® Raw F—Z O INTE7L A TT, LA OH A Xk HHE
B% T3, CSDAUTO_waSnsResult]] *— X FXRDBEBIZK > TEHENET,

B CSDAUTO_ScanSensor();
B CSDAUTO_ScanAllSensors().

CSDAUTO_waSnsDiff [ - &> 1 ® Raw *—2Z & Baseline ET—XNDED INTEFPL AT, 7L
1OHA AL HHERETT,

CSDAUTO_baSnsOnMask[]- > HDFA> - AT ORE (REVEERFARASAA ) 2#FITHNA KT
L € T3, CSDAUTO _baSnsOnMask[0] k. 2% 0 ~ 7 DOXYARAVEhIzEY REBATVWET (£
HoREY KO Y 1EEY M 1), CSDAUTO_baSnsOnMask[1] &1 8 ~ 15 DN AV Eni:
EYRZEATVWET, BEICAUT, ABEOFET, KUBKOEVHIZERRTEERT, <O/NA
R7LACE,. ETOBREENTVAEVHOERNFEENET, REVFIFOFEE1 D2OEY MO
Bl 1T, A7NDHEZTOEE 0 TT, CSDAUTO_baSnsOnMask[] F— X I,
CSDAUTO_blsSensorActive(BYTE bSensnor) B§ZE 7= l& CSDAUTO_blsAnySensorActive() JL—F >/
KOTEHMENET,

CSDAUTO_Start

SE:
LYZAREGBUL, 1—9 ED1—-LEBBRLET. 01— ED1— )LEKERTHTH
. COBBEFTHEEThEEY R A,

C7OKRA7T:
void CSDAUTO_Start()
T 7Y
lcall CSDAUTO_Start
NFAX—=5:
L
RY)E :
L
BERER -

*%

CSDAUTO_Stop

B
EOHAF v EEIEL, AEEI)IAKEEMIZL, CSDAUTO_ClearSensors() 2O HL TT
XTOtEH%2)EY NUTINACTIVEIRREEIZLE T,

C7ORRAT:

void CSDAUTO Stop ()

77

lcall CSDAUTO Stop

NTX—=3:
L
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CSDAUTO_ScanSensor

L
BRENEEVHZAFYOLET, FEVHE, €V TLAATHRAOESZHF>TVET,
CDEFE CSDAUTO T4 ¥ — RICKI> TIREFICE W ZITSNBENDTT, Swo k 24 0.
SWIFEH1BEDRSICEIYHTSNET,

C7OREAT:

void CSDAUTO_ ScanSensor (BYTE bSensor) ;

TE>TY

mov A, DbSensor
lcall CSDAUTO_ ScanSensor

NTX—=3:

A= EOHES
RYE :

L

BHRER

*%

CSDAUTO_UpdateSensorBaseline

S
CORBHATY MERE, EOYBICHILTHEE A, Y 0OBase | i nefBeHENE
T, Base | ineE\TYXYy kKEALTEHREhET,
NTYRAYY RiE ROFLIUZXLEEALET,

1. CSDAUTO_UpdateSensorBaseline() A" HE NS ZUIZ, Raw Hh VU MNMEZBIEIOBas e | i
n e fEN 55|\ T Difference flEZFHELF9. ZNDEIF CSDAUTO_waSnsDiff[] 7L 1 IC®REE 1,
RRENET,

2. Y Autoreset HN"EXMAIB A, CSDAUTO_UpdateSensorBaseline() A" H& 13 #=TFIZ, Differ-
ence fEZ /A ARBEELBLET, ZHF /A XARELYPNEVEE, RENTYICANShET,
EN/AXRERY)KEVEE, NTYREFENELA, £ Y Autoreset BB EHEES, /A4 X
MENZX—RICEADLST, ZEHFRENTYVICEBENET,

ARBNTY TEBENLEED AT MY BaselineUpdateTh-reshold (392 &, BEEFEK 1 BoE
n, NTYVEoICUEY hENET,

. Difference IV MA" /4 AREX V) N&EWIFE, waSnsDiff] 7L A ICRFEHTVWBEN0ICUE
YRENEKT, 2T, ZOFLAICE 0 &KV KEL NoiseTh-reshold & )& MEZF ORI E
FhEtA,

c7ORRA7:
void CSDAUTO UpdateSensorBaseline (BYTE bSensor)

w

N
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727
mov A, bSensor
lcall CSDAUTO UpdateSensorBaseline

NTAX—=2:
A= tEOHES

RY)E :
L

BIREM

*%

CSDAUTO_blsSensorActive

S&II

L
>4 ® Difference h V> M7 L A4 Z2HFEL., BRELEBLET, CCTREATUIAZERE
LET, EATUIRAERE. t)*ﬂ'b‘“ﬁ&ﬁ"/‘(“&bb‘%‘b‘L‘_E’D“‘\,\'C\ ERfEZREL Y5V
WUET, 7OT147B0HE,. MEETHOSIhET, 70T 1 7BTHRVEES, MERKLETSH
£9, COBEBIE. CSDAUTO baSnsOnMask[]] PL A T HOEY NEEHLET,

c7ORRAT:

BYTE CSDAUTO bIsSensorActive (BYTE bSensor)

Tt>7

mov A, DbSensor

lcall CSDAUTO bIsSensorActive

NTX—=3:

bSensor A => > H&HS
RYE :

RYERK, FO9T17DBE1T, TUOT17TRWVERIKE 0T,

A= 1-BRENEEHYHFTIOT147, 0-BRENEEUYHFTIOFT 1T TEEV,
2BRER -

*%

CSDAUTO_blsAnySensorActive

SL;
2t H0ODifferenceNVMTLAZHEEL, BERECKBRLET., EEHICOWV
T CSDAUTO_blsSensorActive() ZM O H L. CSDAUTO_baSnsOnMask[] 7 L 1 A" H L
BRIBHORETHDLSICLET,

C7OKR&A7:

BYTE CSDAUTO bIsAnySensorActive ()

Ter7T

lcall CSDAUTO bIsAnySensorActive

XEES 00168572 YD 3> ** R—21/34


http://ccc01.opinionlab.com/o.asp?id=wRiLHxlo&prev=docurate_001-68572_CSDAUTO_pdf_p_21

=2 CYPRESS Autotuning CapSense Sigma-Delta

RYE :
RYERK, FO9TF17DBE1T, TUOT17TRWVERIFE 0T,
A=>1-120ELOE YK TIOFT147, 0-TOF147T0E>H%E L,

SHRIER -

*%

CSDAUTO_wGetCentroidPos

L
Difference 7L 1 ZHFRL. ELZRLET. 1 DBFEETIHE. 72y NeREHF —RBERIC
REEEN, BOMEA CSDAUTO V4 H— RTEEShEFRELCHEEThET., COBRE.
AT AN CSDAUTO VA H— RTHEET N TVWRHEENAFATEERT,

C7ORRA7:

WORD CSDAUTO wGetCentroidPos (BYTE bSnsGroup)

TEYT7:

mov A, bSnsGroup
lcall CSDAUTO wGetCentroidPos

NSX—=4&:
bSnsGroup A => JI)L—7 &S
CONTA=REF, AZAZFELTHEAT DB ITIIL—TAOLTFLYATT, JI—70
BREAVHATT . AZAHARBITIIN—T1URICZEENTVET,
RVWIE :
ATAADNEEIELSBIEAIL, MSBIEE XICHVYET,

BHRER

COIN—F>F., /A AXRE%RSIKZEICK DT Difference O R ERABLET, YXA41FTAD
Difference [EERBD CEEZRITHDEHIC, BRAF YU E—ERF TR HBLET, Difference H o>
NEEEEZX—TBT77V5—>3a>nBE. DifferencehNINF—REHEEICLT
ODIN—F>2FHVUPELET,

ATA 8 YN —D2TEEETDOBE, BEHREFEONS CSDAUTO T4 H— RTRESh D
REEZERLET, 7IOT1 70N EWVES, BHIE -1 (FFFFh) 2 RLET, B/ ZA4 TS
LYOAZILDdVAXLADERFTHRICIS—HAREL -HES. BEWE -1 (FFFFh) 2 RLE 9, HEIC
J5U T, CSDAUTO_blsSensorActive() L—F > ZFERAL TR Y FENLARATA T X 2 &Y
ETEET,

EEEE ATAEFEIXNLED A XAIT D JAXRER) KEVNEE, COYTIL—F
VRBLEMERERTCENBYET, JAANELLKBLEMERZELABVWLSIZ, /4K
REFEEICRELET (/A1 ALRILEBZDEE )
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PERFORM

CSDAUTO_wGetRadialPos

5L
Difference 7L 4/ Z#:EL. ELEZRLEY, BN FETSES. EOMuE%Z CSDAUTO 7 1
P—RICEETNCOMEICHELTT, COBEHKE. CSDAUTO 71 H—RTEEThTVES
STILAZAEDHEEDHFIATERT,

C7ORRA7:

WORD CSDAUTO wGetRadialPos (BYTE bSnsGroup)

TE>TY

mov A, bSnsGroup

lcall CSDAUTO wGetRadialPos

NZAX—=5:
bSnsGroup A => J )L —7' &S
CONTXA—=2EE, EAFOZITIL AZAEOHTT, COBESE. ZOTILIAZAXEOE
IC$»% CSDAUTOUM T A H—RZBLTHBZENTEET (HlIRAEs2DFE. ZOTILART
15ESE2),

RYE :
TN ATAHADNEDER LSBIF A, MSB I X TT,

2BRER -
X 14 F+A® Difference {E& Baseline lEQEH Z# T2 -0, FAF YU E—EFTRUOHELE
9, Difference h V2 NEBZEFEZX—T2F7 75— >nFE. DifferenceAn”
URF—BEBEERBIICZOIL—F U ERUTHLET,
ATA B8N 1 D2TETIVT1470HE,. BHREEONS CSD VA H— RTREENEDE
HEEETZRLET, 7071702 3VES, B -1 (FFFFh) 2 BRLE T,
HATGAZEIAXANED )AXAIT RN JAXREL) KEVEES, COYTIL—FRIE
LLBVEMERERTCENBDYET, /JAANELLKBLVENMERZELUBRVEDIC, /1A
REFEEEICRELET (/M ALRILEZBADZEE ),

CSDAUTO_wGetRadiallnc

B7L)]
EEOEZ TR ZBRLET, ChBERELFEOENENETT, COBEKE
CSDAUTO_wGetRadialPos() & & & ICHEEL . BRENER L ET—RXEZFALET (F— X FAEP
ZERIIREEIAET ),

C7OMRA7:

WORD CSDAUTO wGetRadialInc (BYTE bSnsGroup)

77

mov A, bSnsGroup

lcall CSDAUTO wGetRadiallInc
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PERFORM

NTA—5 .
bSnsGroup A => J )L —7' &S
CONTA=ZEF. EAFOTZTIL ATZAEZOETT, COESR. FOTILATAHEOE
IC%H3 CSDAUTOUM DA H—RZBLTEZCENTEET (HlAEs20DBE. FOTILARS
1 3EFF2),

RYE :
B2 7 ME, BETERIY 7S A, REFAYEY A TR, LSBIE A, MSB iF Xo
BY7 MNMEGRRELHEOENENEZETT, BIEAF Y OBICEY FAREHL 2 5E (FIE
CSDAUTO_wGetRadialPos() A" 1 (FFFFh) ZIRL 1z )., £LESEXR Y FHFEVEE (SE
CSDAUTO_wGetRadialPos() A" -1 (FFFFh) ZiR LU 1= )

BHER

Z M JL—F > IF CSDAUTO_wGetRadialPos() APl D& ICH U HE hi ThiE R Tt A, ChiE,
CSDAUTO_wGetRadialPos(). lc& 2 Tt Y hE B HEF—2X CSDAUTO_waSliderPrevPos &
CSDAUTO_waSliderCurrPos ZER 92 =TT,

CSDAUTO _InitializeSensorBaseline

LA

BRENEEOHERAF Y LT, YIHEZ S CSDAUTO_waSnsBaseline[bSensor] 7 L 1 &t
HIAKET, Raw hU > MEWR, BIREhiztE>HDBase |l i nefBEOEIIL XY NI
E—&Eh%xd, COBEKE. Bc0E>HOR—ASA>22 LY NTBEDICEAEIET,

C7ORRAT:
void CSDAUTO InitializeSensorBaseline (BYTE bSensor)
Tto7

mov A, bSensor
lcall CSDAUTO InitializeSensorBaseline

NTFAX—Z:
A=>toHES
RYIE :
L
SHER -

*%
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BEoHEAFX v LT, YH{E%E CSDAUTO waSnsBaseline[] 7L 1 Z5H#IAZET, Raw A
D NMERE LR YD Baseline fE7L A ICIE—&EhET,
c7ONZA7:
void CSDAUTO InitializeBaselines ()
Tt7
lcall CSDAUTO InitializeBaselines
NSX—=5&:
L
RYE :
L
SRRER -

*%

CSDAUTO_SetScanMode

EL
AF VY UREETHEEZRELET., COBERZERTRHICHVEL, AFXF vV EEEIHBEZER
TRLENTEERT, EBDAF YV EEELDBETATF Y ITRXEOHZ D HHFHDHE.
COBRBEEMRNTT, flELTRE., BEORZ D EREREBENETSNET. BEORRY
(& O-bit PRBETAF Y TEET, EFEREBTR. RVEROKRHMZERTIBHLHIC, 16-bit
DPBREERVAF Y U HETAF Y OHEEZTITERT. < OBEEIE CSDAUTO_ScanSensor()
EABEEEIZFERATERT,

c7ONZA7:

void CSDAUTO_ SetScanMode (BYTE bSpeed, BYTE bResolution);

T

mov A, DbSpeed

mov X, bResolution
lcall CSDAUTO_SetScanMode

NFAX=5&:

bSpeed, bResolution
RYIE :

L
BHREA

*%
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CSDAUTO_SetldacValue

B7LL]
COBEBIE IDACEREZRELET., BEBD DACEKETCAF YU IIXENHD Y HIHD
BAIC, chEFEALET, COBEIE CSDAUTO ScanSensor(). EEEICHERATEET,
c7OrREA47:
void CSDAUTO_ SetIdacValue (BYTE bRefValue) ;
Ter7
mov A, bIdacValue
lcall CSDAUTO_SetIdacValue
NTA—=5:
bldacValue - iIDACfEZtY hL&E T, FFAIETNHTVWBER 1.. 255 TT,
RVIE :
L
BRER -

*%

CSDAUTO_SetPrescaler

Bt
COBRBEETIAT—SEERELET, T7UAT—SRETAF YV ITRHLEOHD U H’D
PBAIIC, ChEFEALET, Z0OREEIE CSDAUTO _ScanSensor(). L EICHERATEET,

C7ORRAT:

void CSDAUTO_ SetPrescaler (BYTE bPrescaler);

TE>T
mov A, bPrescaler
lcall CSDAUTO_SetPrescaler
NTX—=%:
bPrescaler - 7’ AT —SEZRELE T, RORIZ, FAETNTVIEN —EBERRENTVE
E
B g TURT—Z
CSDAUTO_PRESCALER_1 0x00 1
CSDAUTO_PRESCALER_2 0x01 2
CSDAUTO_PRESCALER_4 0x02 4
CSDAUTO_PRESCALER_8 0x03 8
CSDAUTO_PRESCALER_16 0x04 16
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=L 18 TURT—Z

CSDAUTO_PRESCALER_32 0x05 32
CSDAUTO_PRESCALER_64 0x06 64
CSDAUTO_PRESCALER_128 0x07 128
CSDAUTO_PRESCALER_256 0x08 256
RWIE :

L
RRIER

*%

CSDAUTO_ClearSensors

S8
Zt > HIZx L T CSDAUTO_wGetPortPin() & CSDAUTO_DisableSensor() % E#H ICHOHT
EIZ&Y, TRTOEVHEFY I TUSTRECIUTLET,
c7ORRAT:
void CSDAUTO ClearSensors ()
Te>7
lcall CSDAUTO ClearSensors
NFAX—=A:
L
RY1E :
L
HHRIER
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A (LSB) & X (MSB) TEXE% Raw AF ¥ VEEERL 7.

cC7ONZA7:

WORD CSDAUTO wReadSensor (BYTE bSensor)
Tte7

mov A, bSensor

lcall CSDAUTO wReadSensor

NTX—3:
A= tEOHES

RY1E :
TOHOAF VYT, A TlE LSB, X TlE MSB,

BHRAER

*%

CSDAUTO_wGetPortPin

LA
BEDELHOR—RNBESEEVYAVZRLET., BEhENTA—XE,
CSDAUTO_Sensor_Table[]. # 5D F—RZA4>FY VAL, BRLET., RYIER,
CSDAUTO_EnableSensor(), CSDAUTO_DisableSensor(). N&E BT ENTEXT,

C7ORZA7:

WORD CSDAUTO wGetPortPin (BYTE bSensorNum)

Te>T7

mov A, bSensorNumber

lcall CSDAUTO_wGetPortPin

NTAX—=5:
bSensorNumber — &8l 0 ~ (n-1) TFo << Tnlk, CSDAUTO V1 H—RICEY hahit
VHBERATARICEENTVWREVHEOEHTT., B HESE, BREhETIT1 7kt
JHOR—BRNEEY NYAVZHET S HIZ, CSDAUTO_wGetPortPin() IC& > THERAEhE
9o

RVYIE :
A= tHOEY KNIV
X => R—KrES

HRER
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PERFORM

CSDAUTO_EnableSensor

SL
ROBEHAVINTRAET S EHICBRENEEOHZBRLET, R—hEetEHE,
CSDAUTO_wGetPortPin() B8 Z AL TIBIRTEXT, cne &, R—rESELEOHYEY MY
AV ETNENXEALLRABAFTFIATVERT, BIREhiR—KNE&E> % Analog High-Z ( 73 0O
J&Z)E—RIZL, ELW Analog MuxBus ( 7 FOJZEWNA) ANEAREICTR -, B
BE—REFAELET, ChICKYINL—ZFEEEEMICBEY T,

c7ORRAT:

void CSDAUTO EnableSensor (BYTE bMask, BYTE bPort)

Tt>7

mov X, DbPort

mov A, DbMask

lcall CSDAUTO EnableSensor

NTFAX—=5:
A=> tHOEY KRNIV
X => R—rES

RY)E :
L

SHRIER -

*%

CSDAUTO_DisableSensor

S
CSDAUTO_wGetPortPin() BEZIC &K ViBRE N HEEMICLE T, BBE— KRiE, Strong
Qo ICEEEh, EOWCEY hEhET, chllkY, EVHIVRNICT T REFELE
o R—BMEH S AnalogMuxBus ETOEREF A 7ICBYNET, COBEBNTX—XEF.
CSDAUTO_wGetPortPin() BEZKIC K WIBRENE T,

cC7ar&A47:

void CSDAUTO DisableSensor (BYTE bMask, BYTE bPort)

77

mov X, DbPort
mov A, DbMask
lcall CSDAUTO DisableSensor

NTX—=3:
A= toHnEY KNIV
X = K= ES

RY1E :
L

BERER -

*%
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PERFORM

77—LDJIF V—AI—RDHI
COd—RiE, I—H EP1—-)LE2EHBL. B EEENICAF v LES, BEEYY I VG,
PCFv—MERY—ILICBERETDEOICHERATEET,

// Sample C code for the CSDAUTO module
// Scanning all sensors continuously

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

void main (void)

{
BYTE bIndex;

M8C EnableGInt;
CSDAUTO_Start () ;
CSDAUTO InitializeBaselines() ; //Scan all sensors first time, init baseline

while (1) { //Loop forever
for (bIndex=0; bIndex < CSDAUTO TotalSensorCount; bIndex++) //Loop through all
Sensors
{
CSDAUTO_ScanSensor (bIndex) ; // Scan Sensors
CSDAUTO_UpdateSensorBaseline (bIndex); // Run baseline filter

//detect if any sensor is pressed
1if (CSDAUTO bIsAnySensorActive())
{
// Add user code here to process the sensor touching

}

// now we are ready to send all status variables to chart program
// communication here

//

// OUTPUT CSDAUTO waSnsResult[x] <- Raw Counts

// OUTPUT CSDAUTO waSnsDiff[x] <- Difference

// OUTPUT CSDAUTO waSnsBaseline[x] <- Baseline

// OUTPUT CSDAUTO baSnsOnMask[x] <- Sensor On/Off

CYPRESS Autotuning CapSense Sigma-Delta
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A 71490L—>3> LYAAR
Table4. 7O % CapSense, L~ A% :CS_CRO
EY i~ 7 6 5 4 3 2 1 0

& 0 0 CSDAUTO 0 1 0 0 EN
_PRSCLK

Table5. 7 O¥Y % CapSense, L A& : CS_CR1
EY ks 7 6 5 4 3 2 1 0

& 1 AF v UEE 0 0 0 0 0

Power : 0x01 7+ OJ70Y VDB REFIZLET, 0x00 7FHOJ7OY VOERZEZA7ICLET,
Table 6. 7MY % CapSense, L A& :CS_CR2
EY ks 7 6 5 4 3 2 1 0

& 1 0 0 0 0 1 0 0

Table7. 7O¥Y % CapSense, L A& : CS_CR3

E-R/E
PAN 7 6 5 4 3 2 1 0

El 0 1 1 1 0 0 0 0

Table8. 7 MOY % CapSense, L A& : CS_CNTH
EY kN 7 6 5 4 3 2 1 0

T—X 7 MSB
Table9. 7 OY % CapSense, L A& :CS_CNTL
EY i~ 7 6 5 4 3 2 1 0

T—X2 4 LSB

Table 10. 7OY % CapSense., L A& : PRS_CR

T—RKR/E
v N 7 6 5 4 3 2 1 0
{[E] 1 0 8M12EY 1 TIVRT—3
~
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PERFORM

RE>d

cohsnteravick, - ED1-ILF—RI—NIBEEEFNTLVILUAOERNEEE h
TVWET, ChosDFMERIE. 1—HI12&D CapSense 77V T —2 3 NRFTZXIETHLEHIC,
HATLADIVOZTHABRARLEEDTT, RO, /WRkoOF77VTr—23> /—NICHKA
FhaAegEEH ) ET,

CSDAUTONTX—=RDA B> 0>3>

ATOREWE, baseline BENEFHEHERBEEEZRLTHY, REHENT AN AZRATHLEHD
UMNSXA—ZOREREZEEBHIDDIATRISET, WDKK, Sensors Autoreset /NT X —Z A"
[Disabled] (&%) ) ICEREES N TVBIFZEDI ATLAEEZRLTVE T, 2 HEBH ORI, Sensors
Autoreset /NT X —2A2 A" [Enabled] (B%) ICRET N TVWRHEEERLTVWET, ERE. /1 XARHIE.
ERATUIA, ZHT 17 /14 XREH. Difference ENEBTEELEEICRENTVWET (Raw AT b~ -
Baseline)e F—Z k. ATLABEZREIDIAINETANT, BEREEENDRawHTY NELLD
BRICINEEhTL L, BEOZRCLIFBEREEOEABEILEL 2T, FLEROELEE YR Y F.
ESD ARV KN, FLERBEWRF 71— )LROFEHEEICK>TRELET,

Figure 8. SensorsAutoreset A EMICEREENTVD Raw HU > N, R—RAF 4 >, Diff DEFZILDHI

—— Faw Counts
— Baseline

— Difference

Raw Counts f Baseline

Qff F————————————— -t ——————— - Finger Threshald + Hysteresis

.......................................................................................... FingerThreshgld
———————————————————— *————————————————— Finger Threshold — Hysteresis

Moige Threshold

0
- Megative Moise Threshold

Baseline Update

tG t4 tﬁ t? tQ t1g

OFF oM OFF

Sensor State

SEERPRBOEIZKY), Baseline fELARIIZIEWVW Raw AV M tg TREBEICEEEZEZEELHBHET,
2ONEHRLULELEBROBICEZSR awh V> MDZE{LIF NegativeNoiseThreshold /N T X—&2 % E[E S
BVWEY (#XHE), RawHI ROR/NMEE RS YF T L, Raw BT MEEDS 5RVMEZR i
IBZEICKY, Baseline BIFEFENET,
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ty TRawHIYNEKRIBICETL. Y4 FADEN NegativeNoiseThreshold ZBEZE T, < DRR
&, B ICEMLTVBREECTFNAADERN T ICRY, HPBRERENIE>THSEZHR
LESEICRELET, COEE, BEBEEFOXNZALNEILL, RBORALTINAIUEN
BEBLET, Basel ineflld. LowBaselineReset DH > 7 )LD, Difference 5541
NegativeNoiseThreshold Z TEI 2 fz&EICU Y hEh&ET., CORREEt, TREEXRT,

2EFBICKEBNAFTAD Difference FFANA V. tz3 TRELET, COARANAINRETBRE
& ESD ARV NEETT, BTN AVY NRDOR/NA DA LowBaselineReset /NZ X —2 & TES 1=
®. Baseline fERFFHEREL ), ANA VBT AIILRICATFSNET, ChiZky), ELLEWV
Baseline VY h&, TOR/RTHDELLBVRY FRAZH<S ENTEET,

tOHEt, TEYFENTVWET, Difference §5 74" FingerThreshold + EAT U AEZBAZ TS
BE. ASBTNANVENFBBLET, EENFZOEETFNCAY TR LEICBAZE, 2
DREF A ICEY FENET, ChiF tg TEREET, Difference 554 t; T FingerThreshold + £ X
FTOIALRILETESZ E, EOHORERISICATICRYET, tg DESEGBOANA V. FN
VANV EBTTANEENET, k., HOTIILNIZY NS FRANA VBBENF TN AEZE
ABVESHTT,

ENTRE t; E g DE, W2KYEEFLET, Di f f er encefE5AH NoiseThreshold %

TE>TWaHE, N7V T7ILId)XAL%FHVT Baseline fE%Z E#L £ (SensorsAutoreset (&
Disabled (X ) ICFXE ). Di i fferenceffEBRERUTZRNL—RNCHHILET,
BaselineUpdate RIME/\Z X—&Z A\ T Baseline EEH DREZHEIT DN TEERT, NTX—
S{EHNE V&, Baseline EEFHIEEN RS KV ET,

Figure 9. SensorsAutoreset M HMICREE N TWSBR awH U N, Baseline fE, Difference 55 Z1L 04l

—— Raw Counts

lii) — Baszeline

% P — Diffarence

o

m

I

=

=

[=:

i

=

o

o

———————————————————————————————————— Finger Threshold + Hysteresis
......................................................................................... Finger Threshold

E e e e e B Finger Threshaold - Hysteresis
N et s ittty kil Sttt Ittt Moise Threshold
a1}
% —t 4t - — 4 - — — — — — — — — - Megative Moise Threshold
m i

OFF
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e Time
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LtORO AT LEBER. FTROT—ADOBELCLTVERIN, ATOISIBZTEVSNHYET,

B O RYFERTVSEE,. BEFOBasel i neEFHT7ILIVAXALICEK2T, RYFHE
MAERENET (t)o

B OEERTE, XY TFRAZEHMBELL TVW3 LowBaselineReset > 7)L (tg) #&IC. Base | i
nef@Nf )Y hEhET, Chik, E53—DOOFNTAXNZALE LU THELET,

N—=>32 BEARNY—

1.1 DHA VT ARSAZDNBVBEDTSTINATAZIDONEZEH., RADEREE 3000 T
9,

0527 hZHIBRL, BOEICHL THEZEML XL 1,
REBEZEMOAZ A HIZE,

- ED21-IIUNTFA—ENS5T14HF—REEEY> 3> A0 Moved ModCap i#
RZzBE,

HMNZA—2 T HRE, 2B,

TMA3Xx U —ADF v 7 &Y R—KNT27=8HIZ, CSD & CSDAUTO %#iE N,

Note PSoC Designer5.1 &, 9IXTOI1—H% E>21—) F—E2>—bNZHEVWTN—=232 EARNY
—ZEBALTVET, COEI>3a>TRR, - EZ1-IILOBEON—3 2 ERED/N—
DavENEVIHALTESESHERAEZEHRL TVET,
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