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PERFORM

Table 1. AN 4% 20 vH B HOXUT 341

B RBUETT
# B3l

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 0,1,2,3,45,6,7,0,3,6,1,4,7,2,5

18 0,1,2,3,4,5,6,7,8,0,3,6,1,4,7,2,5,8

20 0,1,2,3,45,6,7,8,9,0,3,6,9,1,4,7,2,5,8

22 0,1,2,3,4,5,6,7,8,9,10,0,3,6,9, 1,4, 7, 10, 2, 5, 8

24 0,1,2,3,45,6,7,8,9,10,11,0,3,6,9,1,4, 7, 10, 2, 5, 8, 11

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 0,1,2,3,45,6,7,8,9, 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 0,1,2,3,45,6,7,8,9, 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 0,1,2,3,45,6,7,8,9, 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
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CapSense Sigma—Delta

BEBET
# BUF5l
50 0,1,2,3,45,6,7,8,9, 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 0,1,2,3,45,6,7,8,9, 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 0,1,2,3,45,6,7,8,9, 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 0,1,2,3,45,6,7,8,9, 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
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liE) 2.7 5.0 5.25 s

Table 3.  Mjs
MR L&A

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

¥ B/AME  HREME HEKE LV T O= SFPHREARTHERT 70%)
MRS AL, 0.2 S >= 14
e — g (BEFEHD /
GEARELRED
I 7 5 1 SR = 12
e - i (B A0 /
CEAELFO
W 74 10 B = 10
g — U (M%) /
EAELL O

. IR LI HORINT, (UL

Table 4. ThkE

TR AT
SH =/ME BAME EXE iR vA (Vdd=3. 3V, SysClk = CPU B4 = 6 MHz)
TAEHIR 1.9 mA FRIAECP R, 8 ML s
FEHLHLIAR 50 A PR = Bk, 2% =9, MEEE
100 ms, 8 MLiEes
300 HA PR = Yok, 9% = 12, 100 ms i
R, 8 MLk
R /ol R L 9 6 A Is MEHE, 1 IMEKRL

BE

SIS A EhEBCE G T BB, ARt cE 720, CSD H BT 3 A
¥4+ (DBBOO. DBBO1 FiI DCB02) . iX4& DCBO3 ¥ vl H] - fdi .

WAIRAEFEST. CSD FH P RS pfy it 1 5 | BRI 2 2 W, JCE A FARR e 5 I e R4S LCD A1 T2CHW) [ HH A
Heo 3P SR, 1S BoRi E kS

T AR AL AR IE LT, AT P1I0] AT PI[1]. XU AR ST i, W RERA 25
N A Jk g4 5 50 P e 75 (1 2% bl HL
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CapSense Sigma—Delta

PERFORM

CSD [ %

CSD fil FHIK I E CapSense #%H. ¥ ML AR AR 05 B tH o 0nT DUAEH] AN 05 e 33 P i P
BT AL AL AE o

Uy i) [ 3
Lo BT RS, TR G s T P A B AR CSD B, Rl Bps Ze B ik % “CSD

=N

Hf~F °
CSD

1
2
3 Delete

Unplace

Datashest

Properties

Selection Options. ..

2. FTTFIII S s BT ANNE T 7E G T A A I8 B B N A A s
[ |

Global 5 etings | Sensors Setings
SWo
Buttons 1
Sliders 1
R adial Sliders 0
Modulator Capacitor F PO[1]
Feedback Resistor Pi P1[1]
Buttons
Buttong Sensors Count
7] wn w 7] 0
81 = = = = =
Chip Pin Azsighment Wiew | T able Pin Assignment Yisw = = i = =3
NS
Po[7) 1 28 [] voD
Pos) ] 2 27 [ Pos]
Pof3) [ 2 26 [ Pof4)
Po[1] T 4 25 [ Pof2]
P71 5 24 [ PoO)
Pas] & Cyacz1512 23 [ P2i8]
P23 [ 7 SSOP 22 [ P2j4)
Pari) ] & 21 [ P2[2]
vss 9 20 [ P2[0]
P17 4 10 19 [] XRES
P1s] 4 11 18 [ P1[§]
P ] 12 17 [ P1[4]
Pip1] 4 13 16 [ P1[2]
wes [ 14 15 [ P1[0]
Legend for Chip:
[ Unavailable pinz
[ Locked ping
[ swsilable ping
[ sesigned ping ok ] [ Cancel ]
Total Senzorg: B | Switches: 1 | Sliders: 1 | Radial Sliders: 0
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3.

YPRESS CapSense Sigma-Delta

PERFORM

i) 5 | 1 5]
A - %5 HAGEHAE CapSense #iiA.

Ko - S AT EUEIRE . AT PN e SRR REPE S Sy AR

(41 LCD B T2C) O WA 1% 1. 55 Rl e IR A2 5 A AR S s, AR
WH. ZRRAERSIRBROAG IR, T “ 5 7 MIEPREITIZT I, Rakss B3R

WE IR IE R g XN ZS AR 5 R e T4

P - e T
oxft, - ZalE LB — CapSense HiA .
BENMTAL RIS B R . AL IS B 0T 5 | SRR )

Capsense Wizard

Global Settings | Senzors Settings

4.

SwWo SwWi1 sw2 SW3 Swi SW5 SW6 S\

Buttans ]
Sliders 1
Fadial Sliders 1]

todulator Capacitor Pin PO[1]
Feedback Resigtor Pin | P1[1]

BT AR MACR . XY B EP AN 4 CR it $E 17—

CapSense Wizard

Global Settings | Senzors Settings

SwWo SwWi1 sw2 SW3 Swi SW5 SW6 S\

Buttons ]

Fadial Sliders 1]
todulator Capacitor Pin PO[1]
Feedback Resigtor Pin | P1[1]

Sliders
Linear Sliders Senzors Count
4 = 4 = 4
51 = = = = =
Chip Pin Assignment Yiew | Table Pin Assignment Wiews £ = & = £
1l
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CapSense Sigma—Delta

YPRESS

PERFORM

PRI 2 U NS A IO E . BN A PR IR U B . T A% s P AR SR 1) S Bt N B

5.
RHA . ARG A P B
SWi1 sSw2 SW3 Sw4 SW5 SW6 S\

Global Settings | Sensors Settings
SWo

False
100
]

Diiplex
Rezalution

Senzors Count

Sensgors Count
Slider Senzor Count.
w w W w
§1 = = = =
= = 2 1

Chip Fin Azsignment View | Table Pin Azzignment Yiew
6. HEAMIHAMPEE. MR 5. TR &, BN EERSNEIE - D x 210 - 1 =
(2 x fERESIIBIIE - 1) x 210 - 1, SRR AT Stk s b AR RS S R, 223

IS

(

b5 B4 ) fid B AR D o

CapSense Wizard

Global Settings | Sensors Settings

Diplex Falze
Rezalution b4
8

Senzars Count

Reszolution
Senzor Regolution, [tz range iz from 3 to BBE36,

T WORFGEL VHMEFE WL o IXSORFIERE AT AR R 5 AR S B 1 AR I A TR
DR TR TARIEAR T — 385 5P i « XU 7 ¥ nd A A8 g

RO, HSH WL 7 A%,
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=y # CIPRESS CapSense Sigma—Delta

PERFORM

8. ZcHRulifEG:, KIS AMEE T GIM. ke R, m g s, HANRER N Trlic. TE
At 5 BT A s AT LS S Jas 2

CapSense Wizard ®

Global Settings | Sensors Settings SWi1 SW2 SW3 SW4 SW5 SW6 SW7
Buttoris 8
Sliders 1

R adial Sliders 0
Modulator Capacitor F PO[1]
Feedback Resistor Pi P1[1]

Shders
Linear Sliders 5enzors Count

(ohs
ans
Zns
ehs
Fhs
shs
(s
ns

51
Chip Pin Assignment View | Table Pindssignment View

/.

NS

2a [ voD

27 [ FoE]

26 [ PO[4]

26 [T PO[2]

24 [T PO[O]
CY8C21512 3 [ popg
SSOP 22 [ Pap]
21 [ P2[2]

20 [ P2[0]

19 [] ¥RES

12 [ Pi[g]

17 [ Pi[4]

18 [ Pi[2]

15 [ P1[0]

FO[7]
FOS]
FO[3]
FO1]
P2[7]

P2[5]
P2[3]
P2[1]

WSS
PI[7]
P1[5]
P1[3]
P[]

VSS

Legend for Chip:
[ Unavailable pins
[ Locked pins

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

9. X ILAh B ST AR IS A DL R .

10, OKf PN S AT S 2 Wi B 20 A Bty 11 5 | I PR B A b PR AL SR B ATT ]
11, fd “#a ” (0K) U258 3% 113 PSoC Designer.
BILSE I ARSI A E . AF ¢ W dniEds 7 (Device Editor) & M AEERA TR “ RFr

” (Refresh) LLHEFr|IE#.

B PR SEOT A RN R . W R, DR AT DA — M EEA I .

EHE ARG, R ORI CE DR S L, SRz s L, ARSI R T OCHES T . S IR
AT AR HIRA, AT RLE /A .

s S E, il ¢ BN HIFER 7 (Generate Application) . ARHEGHIA B IEEESANE. 51 I B
SRR, B EN—41%K, XERAL T CSD Table. asm H,
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£ CYPRESS CapSense Sigma-Delta

PERFORM

fe AR

FEALEAR R, REAMEIERS N> 2-byte Sk H o SR ANFALEIN Y, SR AR (il
AENLG T o IZRUE P MAALIESS, RSP AME G . RIS DS N IR 7R
B

CSD _Sensor Table:

_CSD_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

%t CSD wGetPortPin () f8IFE4d .

HR

AN B AL R A B A AT 8 Lo BN SRR N — AN H, SANEA N4 H T4 R AL I
o B MNFHIBAR GGG FNSHANTT. BN RERESER T ARG . B
ANFATRZA T AL AR ECE . B AP RN A S T (4 T, 0 AR o YL T
NN E A, RIS T NS S SO O A SR R] LLERAT CSD 1) 3 BT R R 2 R

CSD Group Table:

CsD Groug Table:

7 Grgup Table:

; Origin Count Diplex? DivBtwSw (wholeMSB, wholeLSB, fractByte)
db 0x0, 0x3, 0x00, 0x00, 0x00, 0x00 ; Buttons
db 0x3, 0x8, 0x4, 0x0, 0x0, 0x44 ; Slider 1
ML

R 4 R, RO IZAUE O TR AR Bl . &0, R A R AR B . 1%
RAE Wy BRI RS, DU B 0 RS I ] . BRAb R T —A R IR 5%
[ i R s 45«

DiplexTable 0:

; This group is not a diplexed slider

DiplexTable 1:

db0,1,2,3,4,5,6,7,0,3,6,1,4,7,2,5// 8 switch slider

CSD_Diplex Table:
_CSD Diplex Table:

db >DiplexTable 0, <DiplexTable 0
db >DiplexTable 1, <DiplexTable 1
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Wy
(@)
g
S|
%)
53]
[@p]
95

CapSense Sigma—Delta

i
y

B EE T e AR SR RS . W RATT AL A A T 3IRAS, W bIsAnySensorActive ()
PRECRIA] 1. WIS 1LEE I, W bIsAnySensorActive ) AR [M] 0,

FIRRMBEEEH T I AR AN . M TGS OMUEE &), XEH(E2TE,
£ baBtnFThreshold[] FE#IHEfit, w LI SetDefaultFingerThresholds () BRAECRS BIME 1 B M
WA P BONE WS . S MG B 1 R R, 1 S O REAME AR Y baBtnFThreshold[]
fH. (AT BRI INGE T3 1 AL B . D

HREMEAIVEREII N 5 2 255,

R BE
XA, T B T AU AN S AR O . X T AR IR, PO R A B
TULBIE B, FTRE(EN 5 3 255,

HAE R (E
AP M R VA T AR, E(EAR TR A BE (RIS Ash B S HRE N “ A
7O NEHTEEAEL S JsUn v BN = A R BRI AR R (7 KA ) h. ARITE R TE TN, B
FEAMELHY, THEZ KM S HBCE T IR S N A L L B (B (. FTREE N 0 £
255, ZAMEMOR, FEAEL PR RO . AR R IR IR T, RN S AL

LowBaselineReset
LowBaselineReset Z#(Yj NegativeNoiseThreshold ZElC & . XTI EHEMFEN, WHREE
rn U BEAR T 3EUE S NegativeNoiseTreshold FZE{E, WIFEHELR & & BT R IGTHEUE. ESHsL
B b o 5 A A SRR 1 S AR IO S B A T v . el T E A s N AR A B I .

IR BB RN
UEB K AT T DL N AR SO HE L R A5 5 2R T S (I A ST R . R
4y Enabled, FEAELCKIFFEIHIRT. % B EHUE LKA BRSNS (JLR{EDY 5 - 10s) ,
S Bl Ak B AR A VU A A SRS T U v B AR T e I AR IS — FLORFFIT IR . ORI it
FL BT e E S R e b P PO P AR A 2 3 O PR AR T i o

WAL SH B E Ny Disabled, WY SUREUE S HAMEL 2 28T« M B 7 SHO0N A4 & BOp L
MELE o BRAF LI BIAE AL T ) AR Al A SR M0 AR T SO AR T I AR SR ER AR 8 T T (1 T, A5 U 2
R SRR “ 2507 .
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CapSense Sigma—Delta

TG T S HO LR BRI
Figure 8. f&J&#s H3IENS4L

Autoreset Disabled

Basaline
Rawcourts
Cifference

Autoreset Enabled Time

Time

et
“IRyir 7 S5 FIRBEANSAHR, BARRR ARG YA T SIS AR AR . Wi AR
A AL T ARE SRS, W ZEE T 20K T T4 B SR R . W RAR s b T RSS2

VRO IVE T TFIRBE S IR 22 . WS EH T8 T3k 5005 185 s Sk Ak PERERE o 24

H bIsSensorActive() B bIsAnySensorActive() W, tHE A IBMHIE(E. 7 LAH blsSensorAc-
tive() B¢ baSnsOnMask[] FEFPIIRIFME AL A RS ATREMIME N 0 2 255, (HIZEMWA/NT “
FiRWE " SHKE.
WA EHIER MR RREESE, A REmRBMER RS R GREE . AR, P {5
(ESD. EEYFARUERK M) , FHAES P O T Pt oy S Ml Bass i .

Bk
“ k7 SEONE RIS E SRS TR I T — AR RS . 8 T bR A RE I MAANIE SIS
#BEAPRE, AL RN, Z R EE LR ETFIRRE MR E L L. PR
#3% blsSensorActive B¢ bIsAnySensorActive APT PRZEGHIY,

RN 1 2] 2550 BCEDN 1 WIANGRBER [B .

NegativeNoiseThreshold
NegativeNoiseThreshold ZESUSIN—"N A ZEEBIME . WA Y00 R vHEUIR T 36 0ELR HoeAIn 2=
KT UCEE, WA RS . (H02, WERAETRGAE — ERFHMERIRES (X TEMD , JFH

BB IL LowBaselineReset SH$g € W RFEIREL, FEHEL S EE.
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Z CYPRESS CapSense Sigma-Delta

baseline does not update

positive noise threshold
baseline will update

baseline
baseline will update

negative noise threshold
baseline does not update

unless samples > LowBaselineReset

E&Ei: LY S

WS ECENL AR I ARE L. AT IEReA . BIR. RE. ER. 18E. BEMHmEEAAT
HIGFAL:

- R

- W R T RN AR AL e

- RAOTERGHWIEIR; 7] LUAE BB i

ARPWHEIRFEZ AL, WS “&h 7 %
PR

WS H e AR (LA bit NEAD o LU 9 2] 16 ALAY HEFORIHIfLRA . N A2 13
oW KRR T 2N-1.

B8Ry #PE2 ) B re e AU ) R BB A R L o 0 A, VAT s R . R 16-bit 3t
L AR R 20 em 32k, WTLAZE 20 em S ER A BT

IR R Rl R R TR 752 VO, VC2. VC3 A1 ADCPWM 434 2% .

HHEE vcl
R 1
PR 2
TEH 4
2303 8
PR (UL bit AT VC2 VC3 ADCPWM
9 8 16 4
10 8 32 4
11 8 64 4
12 8 128 4
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CapSense Sigma—Delta

VC2 VC3 ADCPWM
13 8 256 4
14 8 256 8
15 3 256 16
16 8 256 32

VC1 A A B e T4 4imi . VC2. VC3 Fi1 ADCPWM AN HY w4,
Table 5.  Xf7T 24 MHz IMO #{FE. PRS16 Ml ERIEH, FHERIE] (B ns RPRAL) SRR PR A

aFE (UL bit A Gl
L) EERVS PR E# 25

G 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 6. Xt 24 MHz IMO #/E. i Hior SHieshc &R PRSS MUTH UL, FHFEIR (UL Ms B S48 E
PRI R R

GHrE (UL bit A AR
AL IS PRI IE® 1253

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

VERR: AN )2 P O A SR 4 T F) R T ) B Rl i R ) R 450 A T L BT TR) L Tl A
SESEIR < A bty A 49 1) o AN K030 oAk BRI 1)
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%—’5 CYPRESS CapSense Sigma-Delta

G k)

IS E S LLE RSN 2 A (Cpog) o ARTJHSIIAN POLL] A1 PO[3] #EF.

AR BE T | R

WS B B S I DGE SN BBt (R,) o AU R W SIBIZESE:  PLI1]. P1[5] A1 P3[1]. #E2LE
BB, LG AT

WoR: WIS B A S IO B, TR RAERD , WR(E U SRR
SLARFE . CSD P MRS R RS T A0 I DN BRI BE R BB L. JEAS R VF(EET 3 T
ORI Sy 170 . (EPISII PLI5) sk P3LL] ALk TSR

WSHREWERSHER. AREZER, WS “ S%5H 7 .

YRR Sk A B EIgE (ASELL) sRAMBUERE PWM/PRSPWM 155 CKAMWAH RC IERE AR
AnalogColumn_InputSelect 1) B, WS TWEWKBSHH. USE KA (VBG) BiAM
MR ags (S anra P 40281 AnalogColumn InputSelect 1) W, BAEH TR

FERENSEME (1/4 Vdd) . 8 & NE (3/4Vdd) . USFAHB KN, R RRE, HIEX bEH
W R 52 18 K

BER VT T AR A AE B A 2R (Bl AR BA RPN IETT AR 5 Ie] DU A
APT TR BAB AN RS R ER NS, LOP i Rns.

o Shas A

VRS KB E T A A W25 A9 4% JFR00E TS FEOTOckar A . R B nT - 00 e FD G 2
Ty Mg FWME R B 1 2 255,

FVUEAE 2"-1 DRI K5 L (SNR)

1

3

7

15

31

63

127

255

HAbE 2 FECHE 2 M, ARG HE N R B S 00 T G H ANt

ShieldElectrodeOut

A LAE A AN B AT B 4 (Row_0_Output 1 — Row 0 Output 3). HHEFESEMCBMAS 5. &F
Ik AT DLt B = A5 AR — A K47 LUT DIREBEE N A.
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=y # CIPRESS CapSense Sigma—Delta

RRRRRR M

N REE N

NIRRT g 11 (APT)  BRECVE N P BRI — 3 o P g, AF IR Refg LLBE i O AR B . AT 48 55

AR, DL B SO PR A A O R 1.

HER ke SERME SN ATA F S BEERE APT, A ORI X AAESRAOME AT LUBERL A APT BRBCRE M. iR

WG TRE A KX (e, WA R s AR A R X IfE. b “ TAEAR SR T RIS AN XS
PRI HINIERE, B PSoC Designer 1.0 RS CUamifilff FULSENS . C Zwikds HANEME LR . g

W IR N AR A2 AR AT T AR A5 & L SR . AR — LU B APT BB TRARRE A F X AR, H
R TCERIEEA TR R & it

AL THEN S LI CSD. JE B HORFERUE 11 CSDe FETA 1SR, ARER IR S0 24 FRS 3edE R AHE N
RPN CSD FIgK.  AREA FH IR (1) A9 44 BRI 1 B VB 12 ) — N 0 DL s AT

APT PREERIAR B2 REEY] . AT s iX Lo 2 . g, nf DU T3 H fk AT x e g . i,
CIRVR (3 S SR N 7l P o S N TP Sl ey ] Y 71 P

B (CSD waSnsBaselinel]

B (CSD waSnsResult[]

B CSD waSnsDiff[]

B (CSD baSnsOnMask[]

CSD_waSnsBaseline[] - X/ ANEEFES], Horp @ S REAML S IEHELR B . BRSNS TAL IS
1%, CSD_waSnsBaseline[] B L 41 p& B0 B :

B (CSD UpdateAllBaselines();
B (SD UpdateSensorBaseline() ;
B (CSD InitializeBaselines().

CSD_waSnsResult[] - iXJ&—MEEIGEL, Hrh S 8 ME BRI IR MGG . BRSNS TAR IR AR VL
CSD_waSnsResult [] Zi#i i 41 o 50 5 5 -

B (CSD ScanSensor () ;
B (CSD ScanAllSensors().

CSD_waSnsDiff [] - JX@& - PREEFEY, Fh S nEoh 5 f ME G L e 2 M 22 (H . B4
RN AR IR T

CSD_baSnsOnMask[] - iXj& —MRFEHL RIS ITFEOSIREM AR O T 55 »
CSD_baSnsOnMask [0] f{ (ks 0 2 7 MHALAL (fLiEds 0 o 0 47, LA 124 1 A1)
CSD_baSnsOnMask [1] & fL&ds 8 F 15 MRS (WIRFTED , K. 27 S /s ra
B MG IEER T e . WRSELITT S, WIAZIME S 1 WSRO, WA {EA 0.

CSD baSnsOnMask[] ##EiEE CSD blsSensorActive (BYTE bSensor) pE#Ek CSD bIsAnySensorActive ()
B 58T o

CSD _Start
ViR«
WG ZFAEAR ISR B P A . e R BN S A U FAT AT LAt P A s B mr i

C JRAY,
void CSD_Start()

T

lcall CSD_Start
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W -
YPRESS

PERFORM

e

RIfEM:

CSD_Stop
ViR«

CapSense Sigma—Delta

{5 AR KBS F 1A, BEF PR T, A CSD_ClearSensors () LA¥GHTA 1R I&a% AT A TG sk ZS

C JRE.

void CSD _Stop()

T

lcall CsSD_Stop

4.
o

AR
o

BIfER:

CSD_ScanSensor

LR

PP AT . B MEIREAEAR AR S AT e G 5
fRIRas 0, Swl fLids 1, KIS,

C JRAL:

void CSD_ScanSensor (BYTE bSensor)

5
mov A, DbSensor
lcall CSD_ScanSensor

SH.

A = LIRSS
yAEILIER

0
BIYEH
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%—’5 CYPRESS CapSense Sigma-Delta

CSD_ScanAllSensors

Ui :

T AL KRR 51 CSD_ScanSensor () 13 T A it & 1I4L 145 o
C JRE.
void CSD_ScanAllSensors ()
/B
lcall CSD ScanAllSensors
¥

o
yACILER

o
BIYEM

CSD_UpdateSensorBaseline

Ui :
H R AR A BT S D S B RO AR A 2 e . SRR AT ] KM TR
T AR 7 VA8 FH R 9150
1. FKIHH CSD_UpdateSensorBaseline () W, Ik M JR 4G B00E Hom 2y — N IEAELRAE, 193 2= 1(H.
W ZEAEAEAEAE CSD_waSnsDiff[] P Hh i St .
2. W RAE LIRSS AR AL, WEHRIEH] CSD_UpdateSensorBaseline () W, ZE{Bvh4i -5 e 7= o (g 3F
ATHES . A SR ZE (AR T B, W R BB o 4 e (8 T A5 AR, DUJAS B 35T 7K A
WA AR B BB AL, WITC R e 5 B(E S 5 ], 2B 0K Sk BB KA
3. MERKAR ) Bk 80 B BaselineUpdateThreshold J&, JEHEZdL 1 1, /KEEAA
0,
4, IR ZEAE VR T A A, AR AE waSnsDiff[] FEFIAIMEEA A 0. Bk, HFEIIAES
HRT 0 ARfIR TR A BIE I G ER
C R,

void CSD UpdateSensorBaseline (BYTE bSensor)

TG
mov A, bSensor
lcall CSD UpdateSensorBaseline

SH.
.
B
b5
BIfEH:
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%—’5 CYPRESS CapSense Sigma-Delta

CSD UpdateAllBaselines

f#if] CSD bUpdateSensorBaseline () pRZSE TG 4% B as iR JEHE L .
C JRE:

void CSD UpdateAllBaselines ()
/B
lcall CSD UpdateAllBaselines
4

o
yACILER

o

BIfER:

CSD_bIsSensorActive

Vi
At e L Eay ( LB AR E ) SHFRBEMILERE. Hha%E <Rl 7 o RS
METER T, SR BIEINROR A . WAL LS A TR PR, IR (. Wik A F9Ei%3)
RE, WTFEBME. UL RS CSD_baSnsOnMask [] FEAIH R4 .

C JRAY:

BYTE CSD bIsSensorActive (BYTE bSensor)
%

mov A, DbSensor

lcall CSD _bIsSensorActive

Y.
bSensor A => (LK L8G 5
A EIV-F

R AL TR SRAS, WRIEMEY 1, AR A TARESPIRES, WRIEMES 0.
A=> 1 - PfERESAETIEEPIRE, 0 - Priffeias b THRmaIRE .
RIER

CSD_bIsAnySensorActive

i
K T AL ey CRAIMAL &) H5HFIRREM L 2. A M 0
CSD_bIsSensorActive () PAMEFZEVHH L& EZ J51d CSD_baSnsOnMask [] ZH PREFHHIRZS

C JRE.

BYTE CSD bIsAnySensorActive ()
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=—/4 CgfﬁESR% CapSense Sigma-Delta
CR:
lcall CSD_bIsAnySensorActive
SH:
G
& [FME:
WRA TR, WEREHE Y 1, e THEE sk A, WREE A 0.
A= 1 - —AREAMEERBETIERE, 0 - BHLESRETEIRAE.
BIfERA:

CSD_wGetCentroidPos

LR
A L. WERAAAE, MRS AT A AR AR e rp, ARYE CSD ) 3 P i € [ 2 %
WHBOE . FUA M4 CSD [ S e SN, ke 3A T .

C JRA:

WORD CSD wGetCentroidPos (BYTE bSnsGroup)
CR:

mov A, DbSnsGroup

lcall CSD_wGetCentroidPos

¥

bSnsGroup A => H4m'5

WSO G FAE g 40— A ALy . 20 0 il WS 1 L Egm 5 4.
yAEILIER

W &MIALEAE, LSB A2 T A, MSB 7T X .
BIVER:

BRI L 2 M BB A . AR BIRE R N AERE R 5 ] — O LU e g B A 2 (. R
RN ] B P 22 (A AR 5, e 2= (s 2 e R e iR o

UIRATHT S AR TR AE TS BPRES . WHZRR BT R N CSD (i) R B E I R ME. WERBCH
RIS A TS SPIRAS, WZREERM] -1 (FFFFh) o WURAEHAT 0L / RUCTEER AT, W%
oMl -1 (FFFFh) . WIRFEZ, nfLUiH CSD_blsSensorActive () fFIRSfff e filide T WB L83 46 BL

R WA B T B OR T A R, G PR T RE AR R G T g5 R I BRI /N
WHE CR MK R, DU PRI AN 2 A e i ) O
CSD_wGetRadialPos

VLA
BraEZEBA N RO WARAEAE, WHRYE CSD 175 FHRE M 2 HERTH O & ek A 1
CSD fi) 3 SIS 2% o

C JRAY,
WORD CSD wGetRadialPos (BYTE bSnsGroup)

Document Number: 001-66278 Rev. 3% Page 28 of 49
[+] Feedback


http://ccc01.opinionlab.com/o.asp?id=wRiLHxlo&prev=docurate_001-66278_CSD_pdf_p_28
http://ccc01.opinionlab.com/o.asp?id=wRiLHxlo&prev=docurate_001-66278_CSD_pdf_p_28

%—’5 CYPRESS CapSense Sigma-Delta

mov A, bSnsGroup
lcall CSD_wGetRadialPos

SH:
bSnsGroup A => %5
WS HGEEH R SE 595 . nfLAENS CSD FH P AEER 1) 5 BRI HT 2% 22 v 1 Ae i B CH: 2 5
(il XFF s2, MW AHT N 2) .
AL
RSO ERUE. A B LSB R X ¥ MSB.
BIVEH

PRI REAE SR Ja R RE Rk, LIRS qS 2 S R ZE (AR ME SO . SR AR W P S M R A
T, AR ZEE R 2 )5 R T LR .

UIRATHE SAL RIS AE TR BPIRES . WA BRI AN R O CSD i) 3 R B I 0 R (H. R
AR AS AL T EIRAS, M A6 ) -1 (FFFFh)

TERG: WURE A B MR S RO T AR, e 7R vl e A IR BT S R . R i BRI R
WA GRS A R R ), LA ORI & AN A2 AR A AL

CSD_wGetRadiallInc

LR
R[BISERR T ARG D0 TR M B S /G ir L B ZE . BE %y CSD_wGetRadialPos O HOXT
], RADAE Bl B ORAFAE N AR D

C JR#&.

WORD CSD wGetRadialInc (BYTE bSnsGroup)
(T E

mov A, bSnsGroup

lcall CSD wGetRadiallInc

SH:
bSnsGroup A => %5
WS HOEAE ARSI 4 M4 . nTLLETE CSD A Bk (n) G M HE S 25 3R i I 2o R N 2
(Bilhn: s2 MARSIEZRm TR 2) .

IR [EME:

FIBNEAE  OWNE A IE, WRE A5 o A g LSB A X Hf MSB.
FIRB N EE T4 9 & 5 e i & 2 I ZE(E. W RAESCHr I A R AR il (R0
X CSD wGetRadialPos() iR[7] -1 (FFFFh)) B Muaraa Em s (i CSD wGetRadialPos ()
i&[H] -1 (FFFFh))

BIfER :
HHELE CSD_wGetRadialPos () APT 2 Ja i HiZBIFE. R Ae Mt CSD_wGetRadialPos (). W& M
WHEEdE CSD waSliderPrevPos 1 CSD waSliderCurrPos
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CSD InitializeSensorBaseline

Ui :
I DL T AL RS, NS A VIAGME ) CSD _waSnsBaseline[bSensor] FEFIGE. JRIGTHEUERE
Tl BT AL AR SR MERE N C . BRSO F T 5207 /A B s () S

C JRA:

void CSD InitializeSensorBaseline (BYTE bSensor)

CYR:

mov A, bSensor

lcall CSD InitializeSensorBaseline

4.

A => LKL T
R [AIE:

P
B

CSD InitializeBaselines

Vi BH
TSRS ) CSD_waSnsBaseline[] B0 NI M. S UG THEUER: & 1l 2 R L B AR 11
FEHERES

C JRE.

void CSD InitializeBaselines ()
T
lcall CSD _InitializeBaselines
Y.

K
R [EE:

x
BIfEA:

CSD_SetDefaul tFingerThresholds

Vi
24 CSD_baBtnFThreshold[] #4lM#k FingerThreshold Z%{H. WRKH N
CSD_baBtnFThreshold[] 2Tk e hiME, 20 AE F145 2 B H I pR 2

C JRAL:

void CSD_SetDefaultFingerThresholds ()
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W -
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PERFORM

e

15
lcall CSD_SetDefaultFingerThresholds
ZH.:
T
ﬁ@ﬁ:
T
BIYER

CSD_SetScanMode

Vi
PEEHRE BRI R . S0 CAAEIS AT I IR F R S o e P R o 9 . G R 0078 o5 P R
ZHONE . R AN T B AN A I R B R oy R AT (i an e R R AL R AR
2%, WEREBEAEE AR WHIEAITU 9-bit o FERA 300 p? HEN R T . KRS
PRI, B2 AT 2 28 5 R AT 16-bit PR IMERHM TR, FHKT 12 ms. LR ET LA
5 CSD ScanSensor () pREL—# FH] .

C EH.
void CSD_SetScanMode (BYTE bSpeed, BYTE bResolution)
T
mov A, DbSpeed
mov X, bResolution
lcall CSD_SetScanMode
ZH.

bSpeed

bResolution
& [FAME:

o
BIfEH:

CSD_SetRefValue

ViR
WEARHSEME. UCUSHLENERREES (2% 7 S50P0) ASELD) sRAMEIER PWM/PRSPWM
G5 A 2. 2N 0..8. {5 0 XN T4t KRR BUE M NS HE R, {1 8 WEHK
SR, KR BER . HREMTLLYS CSD ScanSensor (). — i

C JRAY.:

void CSD_SetRefValue (BYTE bRefValue)

/B

mov A, bRefValue

lcall CSD_SetRefValue
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L
CYPRESS

PERFORM

BH:

bRefValue — WEAAMSHMH. HZMEA 0..8,
iR [EIA

P
BIYEM:

CSD _ClearSensors

CapSense Sigma—Delta

0 L MG A5 32 18 F CSD_wGetPortPin () F11 CSD DisableSensor (), ¥ 5 4% s i kb

B
ERFERES -
C AL
void CSD _ClearSensors()
L4
lcall CSD ClearSensors
SH.
P
R [B{E:
o
BIEA:

CSD_wReadSensor

Ui
76 A (LSB) A X (MSB) vk [H] B it A 4 1
C JRAY,
WORD CSD_wReadSensor (BYTE bSensor)
P

mov A, bSensor
lcall CSD_wReadSensor

BH:

A = ABREEGT
AV
FRIRASIHHAE . A % LSB A1 X ) MSB
BIYEM:
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W -
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PERFORM

e

CSD_wGetPortPin

LR

IR |AIF8 AL A W 5 FN 5 | RS . AL RS0 CSD_Sensor_Tablel]. H %ds g il & 51 31t
ATIERE. RIPME AT LIALIH LS CSD EnableSensor () . CSD DisableSensor ().

C JRAY.:

WORD CSD wGetPortPin (BYTE bSensorNum)
/B

mov A, DbSensorNumber

lcall CSD wGetPortPin

¥

bSensorNumber - Y[ 0 £ (n - 1), L n J& CSD [0 P ik & A A% RS B0 B T 2 P LA 10
IR R Z A, CSD_wGetPortPin () Al F A% Ik A B KAl e I e 7% 2 A%l 1) g 1 RS 465D

AR
A = AR
X = 5
BIfEA:

CSD_EnableSensor

i
JiC E P Aok A s A AE T — D S I rh ATl i . nT D] CSD_wGetPortPin () eRZLIE R 1 A%
SRS, Sy 1 AME BES A AR 23 2] X A A e BREIRE RS i LU e ae ) s A | A
“Analog High 2”7 #:, /8 HIEFIMBIE S S . Xian] BUE H LA Dhfe .

C R,

void CSD EnableSensor (BYTE bMask, BYTE bPort)

-

mov X, DbPort

mov A, DbMask
lcall CSD_EnableSensor

ZH:
A = ARSI
X = #ne
A EIV-F
y
BIYE:
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CSD DisableSensor

ViR«
25 CSD_wGetPortPin() PREUGEFEMALIELS . KA SCh “ 5) (001)” FFENZE. XnlLh
i s et . 55 AnalogMuxBus iR . HREZSEh CSD wGetPortPin() R
RIAl,

C [RAY,

void CSD DisableSensor (BYTE bMask, BYTE bPort)

TG

mov X, DbPort

mov A, DbMask
lcall CSD DisableSensor

Y
A = ARSI
X = s
& [EHE:
x
BIfER:

& IR 7
BT 1o SEARTD RS BESOFELE R R . T LU IS 2 K (A4 PC 22 TR

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

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

void main (void)

{
M8C EnableGInt;
CSD_Start();

CSD_InitializeBaselines() ; //scan all sensors first time, init baseline
CSD_SetDefaultFingerThresholds () ;

//

// Loop Forever

//

while (1) {
CSD_ScanAllSensors(); //scan all sensors in array (buttons and sliders)
CSD_UpdateAllBaselines(); //Update all baseline levels;

//detect if any sensor is pressed
if (CSD_bIsAnySensorActive()) {
// Add user code here to proceed the sensor touching
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// now we are ready to send all status variables to chart program
// communication here

//

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

// OUTPUT CSD waSnsDiff[x] <- Difference

// OUTPUT CSD waSnsBaseline[x] <- Baseline

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

A 20 AR T U RE S FAT IR 2 AMEIRES JFE L ] CSD_ScanSensor () bR AR IN 44 &
fTe  REHR BAER X 7 AR EEIIRLE AL R 11 DL A AR AR A, ORGSR AT Al LU s ik
A7 et WG I 0 R e KR PS8 I /> 31 o) DAY 4 Pt e e 2 SR 0 O P g, ) ) A 23 Sl R B A
SR [ B HA A

// Sample C code for the CSD module
// Scan several sensors in parallel

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

void main (void)
{
M8C EnableGInt;

CSD_Start();
CSD_SetDefaultFingerThresholds () ;

// Enable the sensor connected to P1[4]
CSD_EnableSensor (0x10, 1);
// Enable the sensor connected to P1[6]
CSD_EnableSensor (0x40, 1);
// Enable the sensor connected to P3[0]
CSD_EnableSensor (0x01, 3);

// Initialize baseline for sensor number "3"
CSD_InitializeSensorBaseline(3);

while (1) {
// Scan continuously sensor number "3" which is connected
//in parallel to the enabled above sensors
CSD_ScanSensor (3);
CSD_UpdateSensorBaseline (3);
if (CSD_bIsSensorActive (3)) {
// Add user code here to proceed the buttons pressing

}
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CYPRESS CapSense Sigma-Delta

B 3. R EIE S W e H CSD_SetScanMode () B, FHAN A (314 S5 A R (R4 1

2 7 SERA T F A A A IR A U I AR A o SRR I R 3 2 LY 4 i 1]
DU SR B0 73 R DR U K RBUE . T LU AR ACRS, DU BRI s DU A,
AT AL A A A S B G D

// Sample C code for the CSD module
// Scanning sensors with different scanning speed and resolution

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

void main (void)

{
M8C EnableGInt;

CSD _Start();
CSD_SetDefaultFingerThresholds () ;

// Set UltraFast, 9-bit resolution mode for baseline calculations
CSD_SetScanMode (0, 9);

// Initialize baselines for all of the sensors which operate in
// Ultra Fast mode and 9-bit resolution
CSD_InitializeSensorBaseline (0);
CSD_InitializeSensorBaseline(1l);
CSD_InitializeSensorBaseline(2);

// Set Slow, 1l4-bit resolution mode for baseline calculations
CSD_SetScanMode (3, 14);

// Initialize baselines for all of the sensors which operate in
// Slow mode and 1l4-bit resolution
CSD_InitializeSensorBaseline(3);

while (1) {
// Set UltraFast, 9-bit resolution mode for the following buttons
CSD_SetScanMode (0, 9);
// Scan sensor number "Q"
CSD_ScanSensor (0) ;
// Scan sensor number "1"
CSD_ScanSensor (1) ;
// Scan sensor number "2"
CSD_ScanSensor (2) ;

// Set Slow, 1l4-bit resolution mode for the following sensor
CSD_SetScanMode (3, 14);

// Scan sensor number "3"

CSD_ScanSensor (3) ;

CSD_UpdateAllBaselines();
//detect if any sensor is pressed
1if (CSD_bIsAnySensorActive()) {
// Add user code here to proceed the buttons pressing
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B 4. NI PSR U RENS ) BRI AR BEE A R T HE B S0 o 4 22 ML TR TR EAEAN R (7
i I A R L LA S R A, AR

// Sample C code for the CSD module
// Set individual finger threshold parameter for each sensor

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

void main (void)
{
M8C EnableGInt;

CSD_Start();
CSD InitializeBaselines();

// set finger threshold for sensor "O"

CSD baBtnFThreshold[0] = 10;
// set finger threshold for sensor "1"
CSD baBtnFThreshold[1l] = 20;
// set finger threshold for sensor "2"
CSD baBtnFThreshold[2] = 30;
// set finger threshold for sensor "3"
CSD baBtnFThreshold[3] = 40;
// set finger threshold for sensor "4"
CSD baBtnFThreshold[4] = 50;
// set finger threshold for sensor "5"
CSD baBtnFThreshold[5] = 255;
// set finger threshold for sensor "6"
CSD baBtnFThreshold[6] = 200;

while (1) {

// Scan continuously all sensors

CSD ScanAllSensors();

CSD UpdateAllBaselines () ;

//detect if any sensor is pressed

if (CSD_bIsAnySensorActive()) {

// Add user code here to process button presses
}

}

}
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PERFORM

B FFS
Table 7.  Bid CMP, 2Z7ff#%:. ACE CR1

(VA 7 6 5 4 3 2 1 0
A 0 1 0 0 1 1 1 1

Table 8.  Bibk CMP, Z7{f#%:. ACE CR2
oA 7 6 5 4 3 2 1 0

Ui 0 0 0 0 0 0 0 M/
HJR:  0x01 FT BB E I rE . 0x00 S PR FIABE LR 11 H 5 o

Table 9.  MIHRIKpP o RS, FFA7ay: PREL
v 7 6 5 4 3 2 1 0

A 0 0 1 0 0 0 0 1

Table 10. HEHefkyd 6 LS|, Z547a%: FA
v 7 6 5 4 3 2 1 0

UiE] 0 0 0 1 1 1 0 0
BatmANmE . 0x10. POk B st GEIL 4R R T b i) Lha 2 ) I Bl N

Table 11. MEHefikyhve EE], Z5f7as: Fid
LA 7 6 5 4 3 2 1 0

{E 0 1 0 0 0 1 0 0

Table 12. BEHefikydve fEE], Z5f7as:  JAIH

Iiva 7 6 5 4 3 2 1 0
{E 0 0 0 0 1 1 1 1
Fkrb v PR HIBR LA 16, i FH v E 80 TR A T H 505 A B s 1] 8] 5
Table 13. MIHLfkphve BERH], 2FfFay: AR
K /A 7 6 5 4 3 2 1 0
{E 0 0 0 0 0 1 1 0

kb me R R ¢ LbE 7 E A e I TR AT R B, SRAE RIS, i BRI AL PR AT — T H B i i, 2
T
Table 14. #itt Counterl6 LSB, ZFifrsd: M

v 7 6 5 4 3 2 1 0

{E 0 0 0 0 0 0 0 1
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L
CYPRESS

PERFORM

Table 15. #i¥e Counterl6 LSB, Zffe%: HiA
B /AL 7 6 5

liE) 1 0 0

CapSense Sigma—Delta

1 0 0

A = 0x80 (Row output 0), KHEP = 0x0X (SysClk #§4, {7 T Zif2e)

Table 16. #i¥e Counterl6 LSB, Z{fes: %
B /AL 7 6 5

liE) 1 1 0

NS = ] SysClk $8%.
Table 17. A%k Counterl6 LSB, & f7#s: Data2
£ 7 6 5

{E Hufrt LSB

Table 18. itk Counterl6 MSB, ZFf74%: %k
£z 7 6 5

= 0 0 1

Table 19. #iBk Counter16 MSB, Z{7a%: A
S WA 7 6 5
{IEN 1 1 0

Holfa i N 1 LSBL 0xCO.

JHWIE: BN Bl = 0x00. SysClk #5%.

Table 20. Mt Counter16 MSB, P5fre%: Huth
S WA 7 6 5

{E 1 1 0

BN = SysClk #4.
Table 21. #itk Counterl16 MSB, Zifr#%: Data2
(VA 7 6 5

fH Hdf it MSB
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%—’5 CYPRESS CapSense Sigma-Delta

LR B o A4 1 A H A T rh ol e Wi IR . S TRENTIT A 1 PRANME SR B R i ol e
I CapSense NHIREFF. BUAHEHIZELE R Rk B sh BN 2l

CSD A H

UL T IEELL O A S A . XA BT T R AT i B SRR S B DR AS efE R RE . R
— AN KU IR IS B SR SER MR N I RSB E . 3 AN UL S B B B AL S0 1B A I T
ARG EE. WP R YR T FIRRE. WS RE. B S ZEE Y sdaihs - &
#HE) o BRI N TINRICEE, X e i R AR AR RN g SR TR AL R L N I R G . R
AT HH I B AR S, AR ] B AL RS S . ESD A El s S A () 5 5 L

Figure 9. ff SensorsAutoreset WHE AN “ ZEH 7 MOLF RIS JEE. 26 58 7Ryl
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