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CapSense Successive Approximation

T Re i BH
ARG RIS BB, B SRR 2 A4 % o
CSA HH B il = R R B IS A2 — AN, Hi—umfeth, 5 —umi&Ee 8] —A PSoC 5. FARMAF
TESI B AR A I A . XX L 0 A ] 8 Tl A St (T B o
HIMAAT i AR
BRAE S AU, A Vdd = 2.7V F] 5.0V, C,oq = X7R BUELZ, &2 +£20%.
Table 1.  CSA H/BiHeiy < RE
5 i A B/ME  ARE HEAE LE2FivA
Cp A WS Cp JEFEAMHRD 5 50 pF
Cr THaHAC 0.1 pF
N R R 16 16 A
Sriveer TR R Cp = 5 | 15 pF 500 v /pF
IDAC % & = 10
AL = 200
Cpod = 2200 pF
CSA W8 = 6 MHz
IMO = 12 MHz
CPU = 3 MHz
Cp =9 | 27 pF 500 T4 /pF
IDAC % & = 10
TN = 200
Cpod = 3300 pF
CSA W%l = 6 MHz,
IMO = 12 MHz
CPU = 3 MHz
Cp=16 #| 50 pF 500 4 /pF
IDAC & = 10
L] = 255
Cpod = 5600 pF
CSA Iffh = 3 MHz
IMO=12 MHz
CPU=3 MHz
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i) B & RAME  HABE  &KE

te et a], PRI Cp = 5 % 15 pF
IDAC #'E = 10
FEALITE] = 200 Cpoq =
2200 pF
CSA Itf4f = 6 MHz
IMO = 12 MHz
CPU = 3 MHz

IDAC &'HE = 10
ANLITE = 200
Cpod = 3300 pF
CSA If%h = 6 MHz
IMO = 12 MHz

CPU = 3 MHz

Cp = 16 #| 50 pF
IDAC % 'E =5
HENLIF ] = 160 Cpoq =
5600 pF

CSA W8 = 3 MHz

IMO = 12 MHz

CPU = 3 MHz

Ipnes SR LR Vdd = 3.3V 35
Cp = 5 % 15 pF
4 FERE
100 ms HRE B

Rs PUR AT HR I PR K 25 mm B FH 300
PEZ (e AR
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NAEEEEPS
ARG B0 U B AT F CSA I P AR e v — AN RN, R FRATTBGE PSoC #3F8 FH I FEYE A Vdd

= 2.7V F| 5.0V, H Cpoq & XTR B,

BRI 3 P EZRIE R R 8 SN I3 R TT 7 AE TE R KPR T4 B A R b K
No B/NTHRHAE Cp O 0.1 pF, HEUCKHA] 0.2 pF DURAESMY R . 18 5HE3

BFEY) 2 18] (A 1e) B8 T AME 2 R
BT S AME RS I AL T TR A I B 2K ?
R A7, R LRSI, B IR IR RN
WEREEDy 7, HERRIER 2 D,
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CP A7F 5 3] 50 pF JBEIAN: KAk d CSA A B IREER Cp MIVERT. A F 2507 )4l
A PSoC B ERIH A, BIEERSA Smil BN 63mil B 2-layer b b, 2k
BRLAHN 2 pF/ Jas),

SO RME KA AT 5 pF 2] 50 pF 1 Cp JulHN?

WHREIZ R /7, LR SELT PSoC #84F—26, sk EffiF % —F CapSense Jj

w5, CSDe ARATKT 247 W ELLEEHELL 50pF BRAH.

wmiRmZE o “ &7, WEERE 3 D,

Wl ARG 12 ML RS AR PR AR B PSoC BB B AN T 47,

XU AR ) PCB AR Cp uFEh 9 pF 2 18 pF. HIEE| PSoC #FIK ey, (3

3 pF), PSoC 5l LM EAEAE 12 pF ] 21 pF Z[a], A3 5-50 pF [ Cp PRAEEL

3. CP JuRg FieRBUEREHm I Co e m—/ellfee, Wk 4 Frosly 5-15 pF.
9-27 pF F1 16-50 pF.

Figure 4. CSA FIFEE A4 (5-15 pF). (9-27 pF) Al (16-50 pF).

po
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4. EEMBME: SEZEM, JFEETFRRAES RS 2002 h TR L s 5
RN, ZEEAAEH TR RBUE Spiyeer MTHRAA Cp 42 PTAI 1 tFEAF A - AKX
2 Equation 1
DifferenceCounts = .S'Fmg”x Cr
Equation 2
FingerThreshold = 073 x DifferenceCounts
Equation 3
NoiseThreshold = 0.3 x DifferenceCounts
TEIX=AMEIFF RIS 5 s
. RGEAE TS
Cp = 10 & 22 pF, Cp = 0.2 pF
IDACSetting = 7
SettlingTime = 245
Cpog = 2700 pF, X7R (+/-20%)
CSA %l = 6 MHz
IMO = 12 MHz
CPU = 6 MHz
filtth 22 . T4 B A 75 B R
ZEAl = 500 P14 /pF * 0.2 pF = 100 1%k
FHRBIE = .75 * 100 = 75 15
WEFEMME = .5 * 100 = 50 1%
5. HFRFEE AR to LA 4 AT A AR RN tgony AKX 4 T
SH A 900 Ms,
Equation 4
tecany = to X (numberofsensors)
T MEIF R 6 .
il RGAEE 4 BEXT 12 MERKE.
tSCAN = 900 ms/ fRIEA% * 12 MEEES = 10.8 ms
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PERFORM

6. “FEHBtRmT AR Lioive MEEIRT I, MAIREHEFIL AKX 5 ME-FEHt
T Tppes
Equation 5
Inpes = ltscan %L aceive T (ReportRate — tgoan) % Isfffp]f{charrRarc}

A5 AR

ReportRate = 100 ms

I active = 1.13 mA

I sleep = 2.6 mA

it HJRE TDDSC

Ippcs = [10.8 ms * 1.13 mA + 89.2 ms * 2.6 mA] / 100 ms = 124 mA

7. EREREFH: A BUARTPOET T 1 ER e R
Rl PCB LR M4, KJSHEE 25 mm. FEIXLSLLE R, @A CapSense %y AL
56002 1 IHEHLFH .
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|= S LSS A = b 5L L7 = B Sl =L
2. ATIFI 1) A o EC T AHE ,  RTAE L rh di A\AL SR st B I S5 AL IS A )
apSense Wizard =
Sensor Selection
= SWo
Switches: >
e 1 A
Shders: >
Sensors Setlings, click a sensor at nght to assign:
Sensors Count:
Slider Resolutior:
Diplex:
Chip Pin Assignment View T able Fin Assignment View |
e — W w w w 7]
e2bEo8 LN =2 =2 =2 = =2
CEEESEER = = n ) K
o UUUuguy
32313029 28 27 28 256
o) 01 24 ] Popo)
P27 1 2 CY8C20434 23 [ P2i6)
Pes) 13 QFN 22 [ P219)
Pe@) 14 21 4 P212)
p2i1] 1 6 20 ] P20
P2 6 19 ] P32
Pa1] 7 18 [ P3j0)
P 1 8 17 ] xrEs
9 1011 12131415 16
@ § § aé ; § i: g Legerd for Chip
B & A B B B [ Unavailable pins
[ Locked pins
[ Available pins
(] Assigned Sensors oK I [ Careel ]
Total Sensors: 6 | Switches: 1 | Shders: 1
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W 5| B R
Ht - SIEIATTHIE CapSense i Ao

K - SICH0E. RSO A BT Rl S5 Ml BEER A TR R,
i LCD Bk T2C (5 T, 58 by A O S Oh A ARBRA A PR . TR A A
SIBIEBAA LR, TEES AL P REIT S, SRS MR L BEBRIN . BLAE T E 1)
TR .

- SRR
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Global Settings
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PERFORM

8. A “ BIMAEMLE " IR AHER S b, DR T RG2S BB A5 1. ST L
JLREAE TSI ECULE 7 (Chip Pin Assignment View) (. “ K5I LA ~ (Table Pin
Assignment View) Ui FF Kol fE GRS I Lo 3 3| AR RE S A A8 0 G, T 43

Global Settings = ? .
: a Swi1 SW2 SW3 SWi1 SW5 SW6 SW7
Switches:
1

Sliders:

i

Sensors Settings:
Sensors Count:
Resalutior:

Diplex:

Chip Pin Assigment View f able Pin Assigment View

7]

3

(S

7

d

16

i0)

[2

[

I8
(0)os
(Los
2os
(€)os
(¥)os
(5los
(9)os
os

X2 X2 Xk kR

dadcac>adcadan

o UUUHOUOOOOY
M3 4241403838 37 363634
Pars) 1 1 33 T P2[4)
pera) 1 2 32 J P22
par1) 1 3 31 = P20
Vad [ 4 CYBC22545 a0 [ vss
Pas] 1 5 o [ PaiM)
Papa] 16 TQFP 28 [ Paf2)
par1] 17 27 ] P40
vss [ 18 26 ] Hres
Pa7 D @ 25 [ Pae)
P35 1 10 2a [ Paq)
P32 [ 1 23 P3[2]
121314181617 1819202122
OONO0NO00N Legeio 7

__________ [ Unavailable pins
FEessSErFres [ Locked pins
[ Available pins
[ Assigned Sensors Ok ] [ Cancel

Total Sensors: 16 | Switches:8 | Sliders: 1
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9. XTI RPOIALKLS, EEICEAERIRT . B BN S B WL 2 B 11 5 | BRI B4 5 s AL I s
(20 AT . P e B 52 Bds IR A1 3] PSoC Designers

apSense Wizard 5]

Global Settings
g SWo SWi1 SW2 SW3 Swi SW5 SWi6 SW7

Switches: P2[7] PO[1] PO[3] Po[5] PO[7] PO[6] PO[4] PO[2]

<» <>

Sliders:

Sensors Seftings:
Sensors Count: |2
Resolution: &4

Diplex: True

< |4 |4

Chip Pin Assigment View || T able Pin Assigment View |
PO[O] | P1(0] || P2(0] | P3[0] | P4[0]

cE S =N No s= =5 Ne s=

S

POL2] || P112] f P2(2] || P3[2] | P4L2]
ST 50(3) S0(6)

PO[3] | P113] | P2(3] | P3[3] | P4[3]
w2

FO[4] | P114] | P2(4] | P3[4] | P4[4)
S 50(2) 50(3)

POIS] || P115] | P2(5] || P3[9] | P4[5]
SW3

PO[E] | P1IE] || P2[6] | P3[6] Legend for Chip:
1] 30(1) ] Unavailable pins

[ Locked pins
g&:‘ it ;\2‘\%] el [ Available pins

[ Assigned Sensors [ OK ][ Cancel ]

Tokal Sensors: 16 | Switches:8 | Sliders: 1

i?ﬂzg%ﬁi?%@?%%ﬁﬁlﬁﬁ%{’h SN - JGR TS R W SR Y A Y S E ) P T R
FAIEEA% o

BB BRRSHOF RN R . WURIEE, AT DASE R 7= 8 500 H 3547 %

TSI BES O, TEROCARE T B 5L, FA s R, SRS HHE 2T AR
Sho BN GIAME AL TR BCRES, rT LLEDR 2 ic.

seRn )E, R AERNHTRT Y o W ERRE A ARG S E . S, AU
Fay e, El—HFM . XERKATT CSD Table. asm
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RRRRRR

N

SHFIR IR
P B SR S S R T L B A SR R R~F . 2% NG B2 50E.
Figure 5. JETZE(EHMEMN CSA SHAKE

»

Sensoris ON

Finger Threshold + Hysteresis

Finger Threshold
Finger Threshold — Hysteresis

\Sensoris OFF

Noise Threshold

Nl RawCounts - Baseline

t

|

OFF ON OFF Sensor state

Sampled Values of the CSA_wa_SnsDiff[] Array

FiEE
I LA FH ZE B R P8 RGBSR PPIRAS . IR wa SnsDiff[] R A0 IF) 22 (E 1A 31 5l
W THRBME, 1RO .
Al REHIMYE Y 3 F 255,
B (Noise Threshold)
XGRS, WS EOCE N EBUE, 8 IR AN S R 2
XTI AAL RS, BWCE DR, ISSEAIR T & R 4130 25 SRR 2 8 T 500 (18 IS i e 22008
FIREE 3 F 255,
FALFEFBI{E (Baseline Update Threshold)
LB SR AR VT U R 2 i R 2 HLZE (AR T M P B RN, i e by IR ah v H e 1) i 22 R0k SRt

A “COKH 7 e ZUKHICWEN, SEHELCRIENE IR A e S B R T 2 B I KA
WAIREEE B (1 B {EL

AIREME N 0 2] 255,

@A (SettlingTime)

“HESTINE 7 (SettlingTime) BEIFHIGLE Cog A LAHILFE FRBAEEIR. MR
EACH 9 A CPU M. A ZEADHN 5 X R X C B “ ZEmAl 7 (SettlingTime), b
R=1 —+ (Hﬁ%@f)ﬁ% X CP)y C = Cm0d°

HREfE N 2 B 255,

IDAC #&%E (IDACSetting)

WS HAER] Cpoq L ADC RUHUE (R BEERUMRI, IR BT, vHEEROR. BRI,
WU PR BT 1, TR D

HREME A 4 3] 255,
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SRR (ExternalCap)

IR¥E (Hysteresis)
“IR¥E 7 (Hysteresis) S5 FIaBIEAMBAHI, H AR TAL G Y5 Ab T35 8h 0 & 3G 5
R WAL AR O, W2 E G F e BE SRR 2 M W RARIEKER T, U 25 {E 2K T
FHRBESIEMZ 2. WS T F RN S LR AR« R 7 .

AIRE(EN O 3| 255, fHJE, ZWEWIET “ F45B1ME 7 (FingerThreshold) ZH(HE .

Bi Bk (Debounce)
“ BBk ” (Debounce) ZHUMALIKZF NGRS TSI T — BT TS . AR BESS ERRMARTS
FPIRS VIR BTG SIRES, ZE(H D AE SR BRAE BN PR3 T 48 B 5 1B iy 2 Al

AREEN 1 2] 2550 BEEDN 1 WIANGRBER) [ Bk

TS B{E NegativeNoiseThreshold)
“ A E{H 7 (NegativeNoiseThreshold) SN — N ZZ(EBIME . 40 Y7 R 4G T BUR T
SEMEL v BT “ AR A M 7 (NegativeNoiseThreshold) 2%k, RIPH#ZZZ KT ICBIME, WA
SRR MELE . HJE, WA YET G ERFHOIRES  (EERTEMED , JFH RSB “ Rk
kA7 7 (LowBaselineReset) S¥¥RE MIKFEREL, ML SHHEE,
AfRE(E A 0 F| 255,

baseline does not update
positive noise threshold

baseline will update
baseline

baseline will update
negative noise threshold

baseline does not update
unless samples > LowBaselineReset

{REHEL B 7 (LowBaselineReset)
“ARIEEMEL AT 7 (LowBaselineReset) 8 “ filg A {E 7 (NegativeNoiseThreshold) Z%{fd
A, WA KR AR TR S “ A {E 7 (NegativeNoiseThreshold) 2%, Jf
HAR T &R EBUR RN FR 2 R FEIR L, FEAEL S BB i I B aa T . e S R HE LR P
HSHARIERAE RS, B HERANE A )i F45 C LA AL B2 LI i O -

FIREME N 0 2] 255,

B BEEN (Sensors Autoreset)
WSHP e ST A O N AR R AELL, IR CHE S A TR A AN A . YIEN B
I, JEAELSGRFL T, BB BRI T AR AR I B K FRSET ] CH(E N 5-10 #2) , (H'EBhiikT
BEAATAR P A fb il 28] £ 6 5 B JEL AR v S8R BT T S BB ISR IR TP A I S . BRIt rE L
TS RS A P Y b PR UL R AR A R 2 B EUX PP SR T i
MU S EORCE BRI, WY RGA TR S R 2 2T “ WA 7 (Noise Threshold) Z4
I I A AT SR
1RGSR =0 B =02 R U . o5 IR
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& API (High Level API)
“miJ2 API” (High Level API) ZnlixE N “ B 7 80 “ %M 7 . Kk ERN “ 21
7o, AE R PR 2 APT SRS RAM A ROM Z¥[H] . BRARME T B8040 K] RAM A1 ROM,
HATZEZE AP, BNEKILSERSRE N “ BH 7 .
1RGSR =0 B =02 R 1 . o5 B

B4 (Clock)
“IER 7 (Clock) ZHn] T34 L Beas A 2 BHAE . W RAL IR ES AR, A R0H AT et
i, LR T AT R A i . B AT / 21 B K I e I8 1 R R T e & R B
EXFEN T, e ESEa KT b2 E. WEBRAKR IMO 2 digs i 88 A R, Lo
LA

AlHE(E N IMO. IMO/2. IMO/4 Fi1 IMO/S8.

I FH 2 P g e 2
RBUURFGFLED (APT) BIFLEN P BRI — B0, SVFESS T 15 1 BISIAT A I I RS
TSI, A LGN TR R include SCARBTH-AEIIACH L,

Note  7EXH, H5FraH A APT S oCAHE], A APT B A T X ZFAAasifE. WwRE
WHETE A R X E, W R STE R IR A X (E. EFXM “ G780 %
YRS T HERCE, JEH M PSoC Designer ) 1.0 WA SR . C Zuias B ahE L
FER . WGRiE S AR T CR IA D S S SR . AR U] PR APT BT DALREE A A1 X
AR, AHETCEARIE A TR R & it
Pttt N TR BRI CSA P . e A DL #RELR DL R 2EA R R i CSA
A2 e B I S A2 FR . A REASE FH LEAff 1R SIEAB) 42 A 7 A v Vi 1 DL s A
R EHIZH
fhihizy APT P46 FE:
bSnsGroup
S FIVEW 4 1 — 41 e A 8% . CSA_bGetCentroidPos A4 Sk e 45 55 0 T IR A5 BB 4
RS e 0 b WARSAEA | KE SRSt

bSensor
CSA_wGetPortPin f# FHAL B A8 G5 A 3% 38 1 B0 AL A 52 o I RS2 #88Y  (bPort A1 bMask)
CSA wGetPortPin <¥iR[n| bMask A1 bPort. CSA EnableSensor F1 CSA DisableSensor A# HixX Py
PR e AL A5, CSA wReadSensor B2 e A1 B B IR [ WE AN A% S 28 1 v 40

CSA i RES)

APT B Z A2 RS . AN T3 B SOX L5 . & n]T BUH T3 H 6 X et AT 4 2

CSA_waSnsResult

HEFEI A REAAL AR 1 16-bit JFURTHEUE .

CSA_waSnsBaseline

VEFESIAAAE R ML AR 16-bit HEELRAE
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CSA_waSnsDiff
W EE TS REAME AR 16-bit 2 (R - KWL .

CSA_baSnsOnMask
I 8-bit MEFIAFEAL AR ITT / 8l (N T 450 o MEFIP BN G R AR 2 8 MLk
PRIALESIRAS . CSA_baSnsOnMask[0] G EFALEES 0 B 7 MUHERSL, (fL/dy 0 4 0 7, fRIEE%
1 & 1 f7) . CSA baSnsOnMask[1] f &AL 8 # 15 (WURFE) (KIS, LILHE, pbyy
BEGALS 1) TG 2 e DAL A TRCE AR B . WA IRER T, WGBS 15 i SRAR s I,
WA A 0,

CSA_baDACCodeScan
RS 8-bit IDACSetting ZX8{H, XLESEIK € Cmod ) ADC ZetERHE f A2
MBS CSA Start Z Ja SERUIMEGXFES] (AW A IR 28 s ATl AR ka2 1D, Rl Ly
WAL AR E SR

CSA_baDACCodeBaseline
EFEHIAAAELE CSA_Start. ™ HENHfE M REAMEIKER Y 8-bit KHUERE . M FIE N 24
CapSense i N1 75 AL LA FRAE T — MHXT .

g3
W P TIEE A ALBESAN . SIHC . LR HER A — B R . ALK T
CSA table.asm H'. ZrZHFIX T #A7F CSAHL. asm .

CSA_Sensor_Table
TEARIRAS R, BB N A 2 FA4H. BT RIS, 28 A7 26 A HEh
G AL IG5 ) o« R P A ML S, ARG KT AN Ak s . LU 28N
AR AR T R B R4 -

CSA Sensor Table:
_CSA 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

CSA_Group_Table
Iy MR E A AR A B S AR KA A . RP R ATI S — ANk H R A R IG L A g5 . o
TANKH R EA T LR, B EAKHE 0 G AR o P AT SN H A
GAE—EBTE B T It e R eEUE . R g — M B AME SR s 1

CSA Group Table:
CSA Group Table:
// Group Table
// Origin Count Diplex SliceMultiplier
db 0, 0x7, 0x0, 0x00 // Buttons

FE AT ST AL [RS8 AN S AL RS KT H oh, ST AR SRR A A SRR S AL SR AR AE 7 4LR P R
MZEH, WS

CSA Group Table:
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CSA Group Table:

; Group Table

; Origin Count Diplex DivBtwSns (wholeMSB, wholelLSB, fractByte)
db 0, 0x7, 0x0, 0x00, 0x00, 0x00 ; Buttons
db 0x6, 0xA, 0x4, 0x0, 0x7, OxE5 ; Slider 1

CSA Diplex_Table

T ZE SRR AL R A AL TS VG B . IZRW S BN SR IAR IS WU, DA
REAS P A0 SRS . Nl —DMEE 10 MBS 10T 46 (1 SRR ]

DiplexTable O:
; This group is not a diplexed slider

DiplexTable 1:
db 0,1,2,3,4,5,6,7,8.9,0,3,6,9,1,4,7,2,5,8 // 10 switch slider

CSA Diplex Table:

_CSA Diplex Table:
db >DiplexTable 0, <DiplexTable 0
db >DiplexTable 1, <DiplexTable 1

A API
A APT TR shAME B A

CSA Start ()

VLA
IHEREIMALIKAR IR CSA A BR . I T IITAT A% St o | I S AU S T 98 BRI . PITAT AR IRt 5 | T
Kl . B Cpoq HMAIERI RS

C JRAY,
void CSA Start()

5
lcall CSA Start
2
G
AR
G
BIYER

*%
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PERFORM

e

CSA Stop ()

LR

25H] CapSense Fib, JHH CSA_ClearSensors VAWTIF T & a5 | -5 BHL A H 8% S 26 (1IE #9005
N e

C JRAY:
void CSA Stop()
¢
lcall CSA Stop
4
o
A I
X
BIVEA:

kk

{&/Z API
K2 APT HIF 3R s i o

CSA ScanSensor

ViR«
AL KIS LU E SR H A R WG T Bl . IR S AEPAT Z AT T CSA Start pREL
IR — A BB, RI'ES%4F CapSense Bitkrfilr CSA_TISR 5E/k. AN, ©a¥kKA 16-bit
TR B 1L 545 CSA waSnsResult FEAI .

C JRAY,
void CSA ScanSensor (BYTE bSensor)
P

mov A, DbSensor
lcall CSA ScanSensor

Y
bSensor: JE[A 0 #| n-1, HH n &L CSA [ T i E AL RS DS O E R &L RSP L
AR
R[EME:
o
BIVEA:
skk
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PERFORM

CSA ScanAllSensors

ViR«

W ALK ZEZ 5] CSA ScanSensor 95T Bl & 144 525 .
C JRA:
void CSA ScanAllSensors ()
CR:
lcall CSA ScanAllSensors
SH:

o
& [BlE:

o
BIfE:

skk

CSA ClearSensors

LR

CapSense Successive Approximation

EF X ENME I ES AT CSA DisableSensor. A& 5| BN Wi T 5 A48 2% o 26 i 2 00 5 it .

C JRH:
void CSA ClearSensors ()
T4
lcall CSA ClearSensors
24
7
iR [ -
7
BIYEA:

Kk

CSA wReadSensor
Ui :
IR [R5 AL A 1 R AR T
C JRAY,
WORD CSA wReadSensor (BYTE bSensor)
T
mov A, bSensor
lcall CSA wReadSensor
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bSensor: YE[EA 0 F n-1, A n JELE CSA |0 S E FAL IS S80S B S 0 4L s Th A%
IR

A IR

AL KA (R R IG5l A F Y LSB A1 X 1% MSB.
BIVEA:

skk

CSA wGetPortPin

LR
IR [R5 5 A i A I g 5 AN G AIFERY . A3 S50 CSA_Sensor_Table. 8t g il & 5 T HEAT
.

C JRAY,
WORD CSA wGetPortPin (BYTE bSensor)
T
mov A, DbSensor
lcall CSA wGetPortPin
SH:
bSensor: YE[EA 0 F n-1, A n JELE CSA [0 S E FIAL IS S80S B S 0 4L s Th A%
IR
R[EME:
bPort Fl bMask: T e I B 1R A5 Ik 2% 1 g 11 5 R HE R
BIVEA:
skk

CSA EnableSensor

i
TR AN D R S R A R A R o AR R I i LA S A2 AE ] CSA wGetPortPin %
WEFEIR), Horis 5 MR KSR AL HEAD 20l N2 2] X A A o SRR 28 Bt LTS 32 o i) 1R |
Ve AR, High 7 80, JFE A IER B H &8 B4

C R,

void CSA EnableSensor (BYTE bMask, BYTE bPort)

-
mov X, DbPort

mov A, DbMask
lcall CSA EnableSensor

ZH.
bPort A1 bMask: FI T Tk £8 (ks 5 A% s 1 3 11 AL HERS o
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CSA DisableSensor

AR
WT A& AR e, AT — M. 8%, ZMHYS CSA_wGetPortPin. EL&fHH]. ROKEIKIT
i 1 5 A S R0 s S R . KBRS O Strong (01) , Bl af A ae iz I EA 00 X2
KAl Ik as it .

C JRAL:

void CSA DisableSensor (BYTE bMask, BYTE bPort)
T
mov X, DbPort

mov A, DbMask
lcall CSA DisableSensor

BH:

bPort I bMask: Tl & T b £ RV 18 A% JB e 1) g 15 R HE R
R FIA:

P
BIYEM:

*%

2 API
Hijz APT FITACHARIZ APT SRR A 2l -

CSA UpdateSensorBaseline

Ui
BRI RGBS (AR IR M L . BRI X R MR SR TH S 1 sE v (PR O AR s I A 4 . Il
FEMELAT ] “ KM vE 7 TR
CORMTTIE Y AR BRSO

FRRIHH CSA_UpdateSensorBaseline W}, I SR THEUE ok 2 ART IR SEHEL R S 22l %=

fHAFE(E waSnsDiff PEZIH,

2. HERIHH CSA _UpdateSensorBaseline W, &Pz 5Me BT LR WRZEEMT “ B
FEME 7 (noise threshold), WK ZEER—F A/ BBl —AERAKM . WRZEES T “ 8
FIRME 7 (noise threshold), WA FriLnEZ,

3. MRBRIKMIF R EMAR] ¢ FEAEL T P{E 7 (BaselineUpdateThreshold) W, JEAELNGfsy,
HKMRsEAL A 0.

—_

4., WMPRZEMMET “ WEFEBEME 7 (noise threshold), W waSnsDiff FEF|H A7 ERF R E N 0.
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PERFORM

C JR#A:
void CSA UpdateSensorBaseline (BYTE bSensor)
L
mov A, bSensor
lcall CSA UpdateSensorBaseline
2
bSensor: JEMI 0 F| n-1, b n JELE CSA [ 3R B (4L AR S A S 00 &5 Ao S AR s v i A%
A A
A EIV-F
None
BIYEM:
skek

CSA UpdateAllBaselines
i

f§iH] CSA bUpdateSensorBaseline #ilFE 58T TG 1% ik as 1 L HEZL
C JRA:
void CSA UpdateAllBaselines()
4w
lcall CSA UpdateAllBaselines
Y.

G
yAEILIER

G
BIYEA:

skk

CSA_blsSensorActive

Yi
HFBBMAIATIVR, &S GRS 2 EMES . RSN . WRIR S IRES,  “ IR
7 (Hysteresis) {H¥5 “ FFiMMH 7 (Finger Threshold) AHINELAHWR. WAL IS TIHEPIR
A, WIRRIEZ R, ISR M R B TR SR A, G2 86 B (. LR HOE 2 7 CSA_baSnsOnllask
MEZ AR SR SR T4

C JRA.

BYTE CSA bIsSensorActive (BYTE bSensor)

T

mov A, DbSensor
lcall CSA bIsSensorActive
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¥
bSensor: JEMI 0 F| n-1, b n JELE CSA [ 3R B (4L AR S A5 00 &5 Ao S AR s v i A%
IR ECZ A
& [EE:
WAL R IAE THEBPRAS, WIRMEIER 1 AL TARESPIRES, W [EER 0,
BIVEA:
skk

CSA blsAnySensorActive

Vi
B PIeBERAT LR, KA AL RS G . BB 2 ] CSA bIsSensorActive, LA
fELE LB BUE CSA baSnsOnMask FEFIF4E J Bk A .

C JRA.
BYTE CSA bIsAnySensorActive ()
5
lcall CSA bIsAnySensorActive
¥
K
R [EME:
WAL TN AIRAS, WIRMIME ) 1 WAL AR AL TN S IRAS . R IEIE N 0.
RIYER -
ke

CSA SetDefaultFingerThresholds

Vi A :
i “ FIRMIME 7 (FingerThreshold) Z#U{EHIN#X CSA baBtnFThreshold [, Ui
CSA_baBtnFThreshold FEFAZIE L H & XAETF2INERLTT, WA Z0AE 44 2 B 14 FH b bR %0 .

C JRA.
BYTE CSA SetDefaultFingerThresholds ()
5
lcall CSA SetDefaultFingerThresholds
ZH:
T
ﬁ@ﬁ:
T
BIYER

*%
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CSA InitializeBaselines

ViR«

T AL DS, NS A VIUGME) CSA_waSnsBaseline F§%1),
C JRA:
void CSA InitializeBaselines()
CR:
lcall CSA InitializeBaselines
SH:

o
AL

o
BIfE:

skk

CSA InitializeSensorBaseline

Ui :
) CSA_waSnsBaseline BEZNNZARE @ AL KA IR E . FH T A i AR 8t SRR ME 4R o
C JREY:
void CSA InitializeSensorBaseline (BYTE bSensor)
%
lcall CSA InitializeSensorBaseline
¥
bSensor: JE[[h 0 #| n-1, H n @75 CSA [n)F B AL B S0 A0 5 7l 4 AR I A P K4
IR
& [BlE:
o
BIVEA:
skk
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CSA wGetCentroidPos

LR
A2 RS L WRATAE— AT, WIS AE I AR A A A R, JFARHE CSA 1y G
15 E [ 73 F T SO L

C JRA:

WORD CSA wGetCentroidPos (BYTE bSnsGroup)

T

mov A, bSnsGroup

lcall CSA wGetCentroidPos

2H.

bSnsGroup: 5| I HIE#E 4% 10— 4L e 1L I 25
iR [BI{E «

WAL EME. A P LSB A1 X HHF MSB.
BIVER:

VAR T oL 9 25 M s B AEOR B 22 (H . BEBIREAE AR 3t e L RE TR Ik, DB S A3 B 00 (1 22 {H .
U RN R WA 22 EAR T WA 2 fE e A% ) U P e B R

VE: R S BUV MR A VORI S R, R R T R AL AR IR T A A . I R AR
BB (RS AP RS TRRE ), DA DR 7 AN 2 AR ORI (R 5T

[ {1 A KRS 7

Hfi¥k 5k LED
HEACHS 2k CSA UCC # (CY3280-20x34) ALk PEy 4 Bitltk (CY3280-SLM) 4w'5 1.

[/====== Sample code for CSA buttons that LEDs On and Off - —----------
[/====== pin assignments for Linear Slider Module plugged  ----------
[/======= into CSA UCC board, CY3280-20x43+SLM  —————————-

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

void main (void)
{
//initialize LED states

PRTODR |= 0b00100010; //turn-off LED on PO[5],P0[1]
PRTIDR |= 0b00000100; //turn-off LED on P1[2]
PRT2DR |= 0b10100000; //turn-off LED on P2[7],P2[5]

//Set port drive modes for LEDs
PRTODMO |= 0b00100010; //strong on PO[5],P0[1]
PRTODM1 &=~0b00100010;

PRT1DMO |= 0b10100100; //strong on P1[2]
PRT1DM1 &=~0b10100100;

PRT2DMO |= 0b10100000; //strong on P2[5],P2[7]
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PRT2DM1 &=~0b10100000;
M8C EnableGInt; //enable global interrupts for use with CSA

CSA_Start(); //initialize the CSA User Module
CSA SetDefaultFingerThresholds () ; //Load finger thresholds
CSA InitializeBaselines(); //Set baselines to current count

while (1) //infinite loop scanning buttons

{
CSA ScanAllSensors () ; //sample all buttons
CSA UpdateAllBaselines(); //compute baseline, all buttons

// control the LEDs using the sensor states.
// LED ON if active, OFF if not active.
// Check buttons in sequence.

if (CSA DbIsSensorActive (0))

{
PRT1DR &= ~0b00000100; //turn-on LED on P1[2]

}

else

{
PRT1DR |= 0b00000100; //turn-off LED on P1[2]

if (CSA DbIsSensorActive (1))

PRTODR &= ~0b00100000; //turn-on LED on PO[5]
}

else

{
PRTODR |= 0b00100000; //turn-off LED on PO[5]

if (CSA DbIsSensorActive(2))

PRTODR &= ~0b00000010; //turn-on LED on PO[1]
}

else

{
PRTODR |= 0b00000010; //turn-off LED on PO[1]

if (CSA DbIsSensorActive(3))

PRT2DR &= ~0b10000000; //turn-on LED on P2[7]
}

else

{
PRT2DR |= 0b10000000; //turn-off LED on P2[7]

if (CSA DbIsSensorActive (4))

PRT2DR &= ~0b00100000; //turn-on LED on P2[5]
}

else
{
PRT2DR |= 0b00100000; //turn-off LED on P2[5]
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fER SN 4&IEH] LED =
HEARHS 2k CSA UCC # (CY3280-20x34) ALk MEy 4 Bitltk (CY3280-SLM) 4w'5 1.

[/====== Sample code for CSA slider controlling LED intensity ----------
[/====== pin assignments for Linear Slider Module plugged  ----------
[/======= into CSA UCC board, CY3280-20x43+SLM  ——=———————-
#include <m8c.h> // part specific constants and macros

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

int wCentroid = 0; //estimated finger position; Oxffff for no finger
int wPos = 0; //estimated finger position

int wLED PWM; //controls LED intensity

void main (void)
{
//initialize LED states

PRTODR |= 0b00100010; //turn-off LED on PO[5],P0[1]
PRTIDR |= 0b00000100; //turn-off LED on P1[2]
PRT2DR |= 0b10100000; //turn-off LED on P2[7],P2[5]

//Set port drive modes for LEDs
PRTODMO |= 0b00100010; //strong on PO[5],P0[1]
PRTODM1 &=~0b00100010;

PRT1DMO |= 0b10100100; //strong on P1[2]
PRT1DM1 &=~0b10100100;

PRT2DMO |= 0b10100000; //strong on P2[5],P2[7]
PRT2DM1 &=~0b10100000;

M8C EnableGInt; //enable global interrupts for use with CSA

CSA Start(); //initialize the CSA User Module
CSA SetDefaultFingerThresholds () ; //Load finger thresholds
CSA InitializeBaselines(); //Set baselines to current count

while (1) //infinite loop scanning slider

{
CSA ScanAllSensors () ; //sample all sensors
CSA UpdateAllBaselines(); //compute baseline, all sensors

wCentroid = CSA wGetCentroidPos(l); /estimated position
if (wCentroid != 0xffff) //0xffff means finger off slider
{

wPos = wCentroid; //get position, range is 0 to 100

if (wbPos > 0) //if position>0, then pulse all LEDs ON
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PRTIDR &= ~0b00000100;
PRTODR &= ~0b00100000;
PRTODR &= ~0b00000010;
PRT2DR &= ~0b10000000;
PRT2DR &= ~0b00100000;

//turn-on
//turn-on
//turn-on
//turn-on
//turn-on

LED
LED
LED
LED
LED

on P1[2]
on PO[5]
on PO[1]
on P2[7]
on P2[5]

CapSense Successive Approximation

for (wLED PWM = 0; wLED PWM < wPos*wPos/100; wLED PWM++)
{ //control LED pulse width by position”2
} //this control function looks nice

}

// LED pulse ON is over for this period,

PRTIDR |= 0b00000100;
PRTODR |= 0b00100000;
PRTODR |= 0b00000010;
PRT2DR |= 0b10000000;
PRT2DR |= 0b00100000;

//turn-off
//turn-off
//turn-off
//turn-off
//turn-off

} //do next scan (while loop)

FEZ =i

LED
LED
LED
LED
LED

on
on
on
on
on

turn all off

FERJEE CSA M BB SR 2 )5, UG BB A R W B30 IR N HI 830 nI ARG Sl 34 2 ] 1) A

Vi www. cypress. com _$k3;
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FRCAS 7 S d 3R

fRA EE BiRA
1.3 DHA SESCE LI [ A ERIAE, A 20 BSCA 160,

NIRRT AN 2% B DI RE -

76 P REEHURIC & 1) 3 TP N T AR S IRIE 4 Thfg .
1. 40 DHA B iDAC ACRL L A AT . WS R AR RS, iDAC AARERRE N 0.

Note  PSoC Designer 5.1 FEJr47 1] BEHRECHE T b 3R 04 T hiA g sLic k. AR T EA 48 T
SRR A BB AR 2Z TRV X3 o
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of, and compile the Cypress Source Code and derivative works for the sole purpose of creating custom software and or firmware in support of licensee product to be used only in conjunction with
a Cypress integrated circuit as specified in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this Source Code except as specified above is
prohibited without the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the right to make changes without further notice to the materials described herein. Cypress does not
assume any liability arising out of the application or use of any product or circuit described herein. Cypress does not authorize its products for use as critical components in life-support systems
where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress' product in a life-support systems application implies that the manufacturer
assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Use may be limited by and subject to the applicable Cypress software license agreement.

+] Feedback


http://ccc01.opinionlab.com/o.asp?id=wRiLHxlo&prev=docurate_001-67454_CSA_pdf_p_30
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