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ThRe vt A
HE A AL I Es ) EE . H SRR A 2 A ) o
CSA HH B il = R R B IS A2 — AN, Hi—umfeth, 5 —umi&Ee 8] —A PSoC 5. FARMAF
TES BN AL LS T o X P HL 28 AR Ak AT 42 A S s RO B o
BRI A
BRAE S AU, A Vdd = 2.7V F] 5.0V, C,oq = X7R BUELZ, &2 +£20%.
Table 1.  CSA H ) ALHf s < 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
SFINeeR IR R fd Cp = 5 | 15 pF 500 4k /pF
IDAC % & = 10
@ALITE] = 255
Cpod = 3300 pF
CSA W8 = 6 MHz
IMO = 12 MHz
CPU = 3 MHz
Cp =9 | 27 pF 500 T4 /pF
IDAC % & = 10
AL = 220
Cpod = 5600 pF
CSA W%l = 6 MHz,
IMO = 12 MHz
CPU = 3 MHz
Cp=16 #| 50 pF 500 4 /pF
IDAC &'H = 10
AALHTE = 220
Cpoq = 0.01 uF
CSA W% = 6 MHz
IMO = 12 MHz
CPU = 3 MHz
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@ALmTE = 255
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IDAC &'HE = 10
AALITE = 220
Cpod = 5600 pF
CSA W% = 6 MHz
IMO = 12 MHz
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Cp = 16 #| 50 pF
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HENLIF ] = 220 Cpoq =
0.01 MF
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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
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CP fiF 5 %] 50 pF @M. aksh CSA BN Cp Vel 250kl

B PSoC B4, WIZEES Smil EZM 63mil JEM 2-layer M b, EZkH

BRLN 2 pF/ Fe).

SR ME KGRI T 5 pF B 50 pF [ Cp JEEA?

WREEN /7, ERHAESBCE ST PSoC #fF—2%, s B 5 —F CapSense J5

2, CSDe ARMKT 247 WIEZASKS B 50pF FRAEH.

WRMER <27, HERS 3 P,

il RGH 12 ANMbBALIEKES . TGRSR AL BRI E] PSoC S BE RN T 47
IXLEAE K IR PCB 2SR Cp YUIEA 9 pF 3 18 pF. HFEF PSoC #3 M ErEERmy. (34

EN

3 pF), PSoC S _ERRERAE 12 pF B 21 pF (8], "IEEAAWA2 5-50 pF ) Cp PRAGZE
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b

. EETAEE TR REUE Speer MTIRBEE Cp 42 HIAKX 1 IMEAH.

DifferenceCounts = 5S¢ % Cp

inger

FingerThreshold = 073 x DifferenceCounts

NoiseThreshold = 0.5 X DifferenceCounts

TR =AMEIF RIS 5 25,
. RGEAE IS

Cp = 10 £ 22 pF, Cp = 0.2 pF
IDACSetting = 7

SettlingTime = 245

Cpod = 2700 pF, X7R (+/-20%)

mod

CSA % = 6 MHz
IMO = 12 MHz

CPU = 6 MHz

it ZEE . T 4R BE TN S B

ZE(d = 500 VI /pF * 0.2 pF = 100 t14k
FHEBIME = .75 % 100 = 75 %

IR = .5 % 100 = 50 %%

ZEMBME: ASHEME, JFBETIRBEMGE S B SA 220 R TR AL R85 R 1

o AR 2
Equation 1

Equation 2

Equation 3

5. MMMl ATAEHNE to A 4 AEERITA RIS R tooy. BB

(I TA] 2 900 Hs.

tecany = o (numberofsensors)

TR 6 D,
Wl RGEEE 4 BeXT 12 MEKSE,
tSCAN = 900 ms/ fEKAE * 12 AMEKIE = 10.8 ms
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EEAEEA‘?}t“i IDDCSO

Inpes = ltscanw %4040 + (ReportRate — tgoqp) % 1

2R

WA 5 BAkEE, Wi R IS

ReportRate = 100 ms

I active = 1.13 mA
I sleep = 2.6 mA

fifp i~ AL L TDDSC
Ippcs = [10.8 ms * 1.13 mA + 89.2 ms * 2.6 mA] / 100 ms = 124 mA

7. ERERRRRH:  WE ST TR B R LR
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apSense Wizard =
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= SWo
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e 1 A
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p2i1] 1 6 20 ] P20
P2 6 19 ] P32
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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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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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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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B JE API (High Level API)
“ W2 APL” (High Level APT) ZHUal &N “JaM ” 8 “ 2807 . KSHWEN “ 2]
7, Al AR SR AL R APT SRS RAM R ROM 28 1A].  BRAIRS 75 B44M ) RAM R ROM,
HATE S Z APT, SR SHARSRE R “ B 7 .

WA <RI R A
B4 (Clock)

“CIEP 7 (Clock) ZH0nT FHT- B9 AL a8 1A AU BHAE . an AR IR SR T ARIBOK, A R B T gt

R T2 I

i, AR TIE AT R L it o MR AT / 2 BB BRI AR I 1) R AU W] R4
FERXAIEOL T, B s 2 i T HE R B . BEEABCKHY IO 20 B vl G A A i RE, DL

e LA
AIAE(E IMOL IMO/2. IMO/4 A IMO/S.
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CYPRESS CapSense Successive Approximation

PERFORM

CSA i

N T IR HEVERE, PTLGEL SBR[ CapSense BEAFMIAMEJZ RS CSA 8. M RIFIFRE B Zos T W4
#E CSA:

Figure 6. CSA K HEFFLE

Start ,

N Increase System Clock and’
. or CPU clock, and/or CSA B B
UL | clock, If stil not able to Set Negative Noise
requirements % meet, reduce Settling time. —» Threshold to Noise
X ) Threshold/2
Apply following settings
Settling Time = From datasheet Y
External cap = Disabled
IDAC Value = 10
AutoReset = Disabled
Clock = IMO +
i fi
Set Finger Threshold to 75% Set Finger Threshold for
of peak finger response necessary to equalise
sensitivity
k.,
Connect Monitor tools 12C-USB
Bridge or UART(TX&) and monitor the
raw counts v ¥
Set Hysteresis to 15% of Set Baseline Update
peak finger response Thresheld to 200
k.

Measure SMNR = Signal with light
finger press/MNoise with no finger

press
¥
Set AutoReset and
L Debounce based on customer
i Spec
¥ Set Noise Threshold to 40%
of peak finger response
Decrease IDAC o increase
N finger response. If nolse ks

SNR=>57 bove 40 try ¢ ing CSA

clock to IMOV2 or IMO/4. Lastly
use External Cap (if disabled)

to increase SNR.
Y “

1. JFARHRAERERA CSA FH P B BN B

2. AfiF 1°C-USB Miistsl UART LAJCSERRIOTopERISNE R, T3k f Basit m s 5. Sauegh f 2.

M. KAfErett (SNR) 2 KT 5. W /N T 5, Wi FAIE PCB Famivl

B EmELE: BRI IDAC fH, ok CSA WEhFFAFHAMEHA. A% PCB 58, WS HENHE

it “CapSense ffESKEE 7 o AN2394. A3 AFMELLAUE ME LU ST VAM VRN B, TES %N

Zid “ HAIUKN - CapSense N HHIIfEMELLEK 7 o AN2403.

4, RETAARBES SR R A S R, R AR BIESR, WG RGN B CPU W 2hF1 / B

CSA Wfoh. T IXEESH b EuE Lk, R EIRPE 3. i LR, 2BV e RS B L

BT AR A B £ IDAC A1 CSA HHEh 2%,

MBI ZE . K “ FHRBIE 7 (Finger Threshold) ¥ &N FHREAEI 75%.

¥ “ B 7 (Hysteresis) ZEBEE N FIREMEN 15%.

¥ “ M E{E 7 (noise threshold) WE AN TFRIE(EIK 40%.

B “ Al A E 7 (negative noise threshold) W E A “ WS H 7 (noise threshold) [J—2F.

WRFTFE, WE MBS TRREME. X CLEE S AR E b CSA_baBtnFThreshold 71k

SEH.

10,  ARPE RS B IS O I . SRR IR L AR B I H 2 MR R o FEMELR Y %218
R B, 1K BT e s R T 78 AR IR B TR 5

w

© XN
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=74 CYPRESS CapSense Successive Approximation

BORTRHEAELORT: I RAETHREADE P, W IR, HR SR
SETE A

TR TR A XL R S 2 BRI, ATRE PR RiEBiE 7 .

1. MRIETERE “ AZIEAL 7 (AutoReset) 1 “ Bix®k ” (Debounce) Z#i. HRELZGEER, HS
Z CBET T,

—_

N R P g O
I REP e 1 (APT) BIRRAT g R RSB — R r 4 4, Sevr s s F 155 P Bt AT A2 . (1A
oty % RSN T . AT HARGW] TR R DR BN include SCAFPTHEMEMIARSCH & .

Note  fEIXHL, HPHATH M AS APT G OUAIR, A APT pREXC A R X ZA7as(fE.  WIsRAE
WHETRE A R X M, WM RS sE TR A A X (. JEROXRE “ AR R
7O IE N TR AR, JEH M PSoC Designer [ 1.0 WASECIHAMEMN . C 4iiFas AzhEE I
TR JEGE S AR AT O ORI AU R e SR . BAR LB R APT pRBCTLERBE A AT X
AR, AR TCIERAEE A TR R 2 itk .

PR et N TG 4. RBANEIE CSA A B, FERT AR O0 R #EER LU R BE A P BT ¥ CSA

RS A BRI S A4 FK o AR BEAE ] TR RS20 44 Bk 7 A TR VR B R PR 5 AL AT o

KRS

fhikey APT [R5 S B4 :

bSnsGroup
ST VER 40— 4 ALK 3% . CSA bGetCentroidPos i & it 2435 0 B A AL IR B 44 .
FEASEA 0 b WAARTEA 1 KRS At

bSensor

CSA_wGetPortPin A F AL BHS g5 Ay 3k ae 7% B A% JE AR Aff o g ) RIS FEAY (bPort 1 bMask)
CSA wGetPortPin <Xik[F] bMask F1 bPort. CSA EnableSensor F1 CSA DisableSensor i FHiX phIi
ERRF e AL %45 . CSA_wReadSensor i e A1 B LR [FIWIE A% J s (1T T 40

CSA HIkF%E31
APT I 2 RS, AN Tah e fi 51, fn] L T H R IR L@tk &

CSA_waSnsResult

PEPBEFIAFAil RGOS I 16-bit BRARTHEE
CSA_waSnsBaseline

VE R Al R MBI AR ) 16-bit FEAELRAH
CSA waSnsDiff

UEBESIAE AR AME IR ES I 16-bit 2500 (JRIRTHE - R .
CSA_baSnsOnMask

I 8-bit BEFIAAEAL AT / R8s O T BIE 4D « FEFIR AN LR AR e 8 ML
PRI IR A IR AR . CSA baSnsOnMask[0] E&(LEEE 0 B 7 AISAT (fFLIKEE 0 4 0 £, (R
1 4 1 7). CSA baSnsOnMask[1] & LKy 8 3] 15 (WIFED (ML, CAHEHE, Ty
BUIJ%;;;‘E@fu%é&&u@ﬁﬁ?ﬁﬁﬁﬁwﬂé@%ﬁo WAL A TF IS, WA 15 AL By 5,
WIAZAE A 0,
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PERFORM

CSA_baDACCodeScan
IEFESA7if 8-bit IDACSetting Z4{H, XLESEKG 1€ Cmod E) ADC ZetERHH i AL
HEAEW M CSA Start Z G ERUIMNBGAZIES]  (FEWIAa A IEHE L sl /AT AL s 2 |, ] Doy
VIpIES IR E IR e

CSA_baDACCodeBaseline

ZEEHIAAABAE CSA_Start. ™ HBNIE B AMEIRER I 8-bit KMERCE . 1ZFEHH IE A IR
CapSense Hi A\ )2y £ HIASRAE T — DA

b/

W PR TN PERIEN L SRS AT el — ek . LR T

CSA table.asm H. 2R TFALT CSAHL. asm 1,

CSA_Sensor_Table
TEAREER R, MBI N —A 2 P4 H . B2 15, 3 AN R A AR
AR FI9m'5) o RS Ira SRS, ARG KT HES I S AR Es . DU R 2B &N
A S T 7 A5 A -

CSA Sensor_ Table:
_CSA Sensor_ Table:

dw 0x0140 // Port 1 Bit 6
dw 0x0301 // Port 3 Bit O
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

I PARE SRR IR AR A Bl S Al il . PR ATIER N5 H ORI R IR IR M~ o 51
TN H R ZA T A AR E R 0 CHRAR T o I SRR NN A H AL
A RIB N T RO TH S B E SR, NI M BRI s

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

FE AT ISTAL [ S AN S AL IRAR I H o, ST AR IR A AL RN e AR TSR AE P 4LR PR — AN
MEZ&H, W RPR:

CSA Group Table:

CSA Group Table:

; Group Table

; Origin Count Diplex DivBtwSns (wholeMSB, wholeLSB, fractByte)
db 0, 0x7, 0x0, 0x00, 0x00, 0x00 ; Buttons
db 0x6, O0OxA, 0x4, 0x0, 0x7, OxE5 ; Slider 1

CSA Diplex _Table

T2 TE SR AL RS AL RS RVE WU o 2R P BN AL B WU, DAL
BEASHOME 0 RIS . NIEDE M 10 ML KT 2% 1 3R 1

DiplexTable 0:
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; 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

FA API
A APT HF R A b A

CSA Start ()

CapSense Successive Approximation

i
RAERF ALK AR CSA FH P e ORI A% s 5 I 5 BEAD T T R i e . Ay ARk 51 T
Wi e, i Choq HAIERERI RS
C JRAY:
void CSA Start()
/B
lcall CSA Start
Y.
o
yACILER
o
BIVER:
skk
CSA Stop ()
i
25H] CapSense #ibt, A CSA _ClearSensors VAWTIF T & a5 | 5 HHL 8% S 26 (18 B 0K
LR et
C R,
void CSA Stop()
-
lcall CSA Stop
Y
o
yACILER
o
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PERFORM

BIfEH:

skek

&2 API
)2 APT HIF BRI s B o

CSA ScanSensor

Ui
FAR AL B DA e AR L A I R Un v B . B FR B AEPAT Z /i T CSA_Start pR%.
BRI BB, B % 4F CapSense Bl CSA ISR 58/k. AR5, BELRKRA 16-bit
TR B fL 545 CSA waSnsResult FEFI .

C JREY:

void CSA ScanSensor (BYTE bSensor)

P

mov A, bSensor
lcall CSA ScanSensor

S
bSensor: MM 0 ) n-1, bt n SE¢E CSA )5 o B0 M0 MR B B M 15 0 A VA o 1 £
AL R
AL
%
BT
skek

CSA ScanAllSensors

iR
I R REMME A R 51 CSA_ScanSensor 14 T BC & 146 84S -
C JRZY:
void CSA ScanAllSensors ()
Cm:
lcall CSA ScanAllSensors
Z2H:
y
A EIV-F
v
BIfER:
sk
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CSA ClearSensors

i

B ST REAML IR AR INAT CSA DisableSensor. A&EES 51 G W - S5 AHL S H 28 2R (P B2 14 Bzt
C JRAY.:
void CSA ClearSensors ()
/B
lcall CSA ClearSensors
4

o
yACILER

o
BIYEM:

skk

CSA wKeadSensor

Ui
IR [FIFE 5 AL A 1 R AR T
C JREY:
WORD CSA wReadSensor (BYTE bSensor)
%

mov A, bSensor
lcall CSA wReadSensor

SH:
bSensor: YA 0 £ n-1, Hrb n JEAE CSA i) 3 B B RIS B BCS W 7Ei At IR P K 4%
AR AN
pAEIER
ZARIEER N AT EUE, A R LSB AT X ) MSB.
BIYEA:
kk

CSA wGetPortPin

Ui
IR [R5 58 A8 I ) g 115 R 5 | RS . AR IB I Z400) CSA Sensor_Table. M g il R 51 FF AT
ﬁ%o

C JREY:

WORD CSA wGetPortPin (BYTE bSensor)
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PERFORM

e

mov A, DbSensor
lcall CSA wGetPortPin

bSensor: Yu[EA 0 F n-1, A n JELE CSA [0 S E FIAL IS S80S S 10 4L s T A
JRESECZ A

R[EME:
bPort Fl bMask: T & I B IR A5 Ik 2% 1 g 11 5 R HE R

BIfER:

*%k

CSA EnableSensor

i
R AN S S R G I S AR R o AR SRS I R S [ 2 A CSA wGetPortPin f7F%
WEFEIR), Hor s 5 FAR KSR AL HEAD 70l N2 2] X AT A o SRR 28 Bt LTS 32 o i) i 1 R |
B E WA, High 7 830, IR IR BE H d8 B4 o

C R,

void CSA EnableSensor (BYTE bMask, BYTE bPort)

-

mov X, DbPort

mov A, DbMask
lcall CSA EnableSensor

SH

bPort A1 bMask: FI T Tk £ Kk 5 A% s 1 3 11 AL HERS o
iR [ -

7
BIYEA:

Kk

CSA DisableSensor

Ui
WAL AR I, LA — M. W, %I CSA wGetPortPin, BUAEH . XK
Uiy 115 | I SR T ds B2 iE e . IRBBEACK B8l Strong (01) , Bl ZF A7 L E N 0. X4
AL AR b

C JREY:

void CSA DisableSensor (BYTE bMask, BYTE bPort)

%

mov X, DbPort

mov A, DbMask
lcall CSA DisableSensor
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RRRRRR

bPort A bMask: I 5 Tk £ IR R5 e e ek o 1) 3 115 A HERS

2 API
Hijz APT FITACHARIZ APT SRR A 2dls -

CSA UpdateSensorBaseline

ViR«

SRR RS AR AN S 2 . B O AR B T B 0 SV B ERR O AR s I SR L .
FEMELRAT ] “ KM vE 7 AT RRT .
“CORMTTIE T AR CLUR S

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

fHAFE(E waSnsDiff FEZH,

2. BRI CSA_UpdateSensorBaseline W, #Boeffizzefiymi s @t this. WERZE(EMRT “
FEME 7 (noise threshold), WISKZEER—F A / BB —AERAKMY . WRZEES T “ 8
AR E 7 (noise threshold), WA Bkt

3. MRBRIKMIF B EMAR] ¢ FEAEL T H(E 7 (BaselineUpdateThreshold) W, JEAELNG Y,
Bk EA R 0.

4, WMREMEMT “ BEE{E 7 (noise threshold), | waSnsDiff PRI G AAIIER K E N 0,

C JRAY.:

void CSA UpdateSensorBaseline (BYTE bSensor)
%

mov A, bSensor

lcall CSA UpdateSensorBaseline

ZH.

[u—y

bSensor: YA 0 £ n-1, Hrb n JEAE CSA i) 3 B B IARIERAS B BCS W 7Ei A AL IR s P K 4%
AR AN

pAEILER
P

BIYEA:

kk
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PERFORM

e

CSA UpdateAllBaselines

Ui :

f#i /] CSA bUpdateSensorBaseline IFe 555 A AL IS 1 FEMELL .
C JRE.
void CSA UpdateAllBaselines ()
/B
lcall CSA UpdateAllBaselines
¥

o
yACILER

o
BIYEM:

kk

CSA blsSensorActive

i
HFEBBEIATIVR, RESELRS N ZEEMEN . R EAN. R REGERPRES,  “ iBay
7 (Hysteresis) {H¥Y5 “ FHRBI{A 7 (Finger Threshold) FHINEAHNL. ALK& TG EIR
2 B ZBIE . W RAL A A T ARG SRES, Mg miZ i, sk E0L 4 588 CSA_baSnsOnMask
K20 T A 2R R A7

C RH.

BYTE CSA bIsSensorActive (BYTE bSensor)

4w

mov A, DbSensor

lcall CSA bIsSensorActive

ZH
bSensor: JuFE4 0 F| n-1, i n J27E CSA [n) 3 BB A AL B R B L AR W A0 A T s T i A%
IR AN
A CILR
INARAL KGR TRE AR, WIARIAME Dy 1 WERAZ AL TARESPIRE, R EED 0.
BIfEM:
skek
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PERFORM

CSA blsAnySensorActive

LR
5P IRBEAT AL, KB T A as 1 ZE (RS BRI AR T CSA bIsSensorActive, LA
{EAE I IR 50U CSA_baSnsOnMask BEZIfFF A BOHRIR A .
C JRA:
BYTE CSA bIsAnySensorActive ()
T
lcall CSA bIsAnySensorActive
X
x
AR
WERAR KA TR, WIRMME ) 1 WAL A A THER S IRAs, R [EHE N 0.
BIYEA:
k%

CSA SetDefaul tFingerThresholds

Ui :
W “ FI5HME 7 (FingerThreshold) Z#UENZk CSA baBtnFThreshold [%1). Wi
CSA_baBtnFThreshold FEFIANZIEIL F & AT, W00 414 2 i FH 1 R 4
C JRA:
BYTE CSA SetDefaultFingerThresholds ()
CR:
lcall CSA SetDefaultFingerThresholds
¥
o
& [BlE:
o
BlfEM:
skk

CSA InitializeBaselines

ViR«
T ML DS, NS A VIURME) CSA_waSnsBaseline F§%1),
C JREY:
void CSA InitializeBaselines()
-

lcall CSA InitializeBaselines
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PERFORM

e

RIfEM:

*%k

CSA [nitializeSensorBaseline

ViR«
1 CSA waSnsBaseline PFEFNNZRFE AL KA I . FH T AR 8 AL Bt A R HES: o
C JRAY,
void CSA InitializeSensorBaseline (BYTE bSensor)
TG
lcall CSA InitializeSensorBaseline
¥
bSensor: JEHIA 0 F| n-1, L n JELE CSA [n) 3 rh s B (4L A B S 00 &5 Ae s S5 AR s v v A%
KA ECZ
IR [EE
PN
RIfER:
kk

CSA wGetCentroidFPos

Vi
(oteA R WERAEAE =D, WIS TEIG I AR S AR A FIHC RS, FEAEE CSA g
fREM Rt E O E .

C JRAY,

WORD CSA wGetCentroidPos (BYTE bSnsGroup)

TG

mov A, bSnsGroup

lcall CSA wGetCentroidPos

SH:

bSnsGroup: 5 HIHIAENE 4% (0 — 414 & AR 45 o
R FIA:

WAL EAE. A TP LSB A1 X 1) MSB.
BIYEA:

VR R o ol 25 M P RME R B (e SRR AE A R 38 Ja HRE T K, DU S92 DA K 2= 1
U RN R WA ZE BRI 22 (R M A% ) U P e R
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VE: AR A BUVI MR S U BOR TR A AL, e BIRE T RE S AR AR R I L S5 R . A BB Y AL
BOE G R AR A R R ), LARA ORI 75 AN 2 A A R (R B

[ 1 A K 7 1]

P52 LED
PEACHE &4 CSA UCC Bz (CY3280-20x34) FZR MM 4chitib  (CY3280-SLM) 4’5 [,

/=== 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]
PRT1DR |= 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],PO[1]
PRTODM1 &=~0b00100010;

PRTI1DMO |= 0b10100100; //strong on P1l[2]
PRTIDM1 &=~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 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 P1l[2]
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if (CSA bIsSensorActive(l))

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 =
HEACHS 2k CSA UCC # (CY3280-20x34) ALk PEy 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) //O0xffff means finger off slider
{

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

if (wbPos > 0) //if position>0, then pulse all LEDs ON
{

PRT1DR &= ~0b00000100; //turn-on LED on P1[2]
PRTODR &= ~0b00100000; //turn-on LED on PO[5]
PRTODR &= ~0b00000010; //turn-on LED on PO[1]
PRT2DR &= ~0b10000000; //turn-on LED on P2[7]
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PRT2DR &= ~0b00100000;

CapSense Successive Approximation

//turn-on LED on P2[5]

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)

EZSH TR

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 230 IR N HI 80 nI ARG S 4 2 ] 1) A

Vi www. cypress. com _$k3;

Document Number: 001-67453 Rev

k%

CapSense mAESLHE - AN2394
CapSense NG ML ZEK ~ AN2403
M F i CapSense W HIHIZEA 1T A - AN2397
PSoC CapSense J/HHT ENMC %7175 &0 ~ AN2318
H ZEZCIE DT D HT 1 DO FE RN -5 20~ AN2360
PSoC CapSense MréE5E - AN2292
W T RIEA NI LT - AN2399
Bk i 75 (/8607 - AN2398

Page 31 of 32
[+] Feedback


http://www.cypress.com/?rID=2883
http://www.cypress.com/?rID=2742
http://www.cypress.com/?rID=2784
http://www.cypress.com/?rID=2682
http://www.cypress.com/?rID=2708
http://www.cypress.com/?rID=2887
http://www.cypress.com/?rID=2800
http://www.cypress.com/?rID=2740
http://ccc01.opinionlab.com/o.asp?id=wRiLHxlo&prev=docurate_001-67453_CSA_pdf_p_31

CapSense Successive Approximation

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

Document Number: 001-67453 Rev. ** Revised February 14, 2011 Page 32 of 32

Copyright © 2006-2011 Cypress Semiconductor Corporation. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility
for the use of any circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor intended
to be used for medical, life support, life saving, critical control or safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, 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 products
in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

PSoC Designer™ and Programmable System-on-Chip™ are trademarks and PSoC® is a registered trademark of Cypress Semiconductor Corp. All other trademarks or registered trademarks
referenced herein are property of the respective corporations.

Any Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by and subject to worldwide patent protection (United States and foreign),
United States copyright laws and international treaty provisions. Cypress hereby grants to licensee a personal, non-exclusive, non-transferable license to copy, use, modify, create derivative works
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_001-67453_CSA_pdf_p_32

	功能和概述
	快速启动
	功能说明
	直流和交流电气特性
	放置
	应用信息
	向导
	参数和资源
	CSA 校准
	应用程序编程接口
	软件控制参数
	CSA 数据阵列
	基本 API
	低层 API
	高层 API

	固件源代码示例
	扫描按键与开关 LED
	使用线性滑条控制 LED 亮度

	更多参考资料
	版本历史记录

