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Counts
(above Moise Threshold)

E&B BT BUF3l

10 0,1,2,3,4,0,3,1,4,2

12 0,1,2,3,45,0,3,1,4,2,5

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 0,1,2,3,45,6,7,8,9,10, 11, 12, 13,0, 3,6, 9, 12, 1, 4, 7, 10, 13, 2, 5, §, 11
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30 0,1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14,0, 3,6, 9, 12, 1,4, 7, 10, 13, 2, 5, 8, 11, 14

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

34 0,1,2,3,45,6,7,8,9,10, 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 0,1,2,3,45,6,7,8,9, 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 0,1,2,3,45,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 0, 3, 6, 9, 12, 15, 18, 21, 1, 4, 7, 10
, 13,16, 19, 22, 2,5, 8, 11, 14, 17, 20

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

50 0,1,2,3,45,6,7,8,9, 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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REPLHEIR 50 pA HEE = B, PR =9, 100ms #Hrhd
X, 8 ML
300 pA FIEE = Pud, 2#EF = 12, 100 ms #t4
M, 8 ML

R /ol R L 9 6 pA Is MEHR, 1 MR

W

2B PSR, 4 B BRSO P R AR e, AR AR R 70, CSD A BB 3 A
¥7-H:  (DBBOO. DBBO1 %n DCB02) . iX4E DCBO3 %7 He st nl {1t FFI A ]

WZAESE ST CSD Y RSB (o L 5| BRDERE 2 T, TRCEAE AR SRR (R4S LCD AN T2CHW) R4
Yoo SHITTFISI, [0S h o SR EE .

2 CE A A AR RN, WEAT T PLLO] A1 PI[1]. Xueq AR ST i, W Re R 258
M A1 Ja g 3 R0 PSE M 75 (1 5% b HL 2 o
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S
=¥ CYPRESS

ERFORM

CSD [ %

CapSense Sigma—Delta

CSD [l FHIK I E CapSense #%Hll. W M ARIKAR IS o W DLEFRP G RCE, (8GRSO

I B2 LA B
[ 57 |

Lo BRI G s T P A B AR CSD B, SRl ad bR Ze B ik % “CSD

I—m%l_i ” A

Delete
Unplace

Datashest
Properties

Selection Options. ..

2. [WATIT, WA AR IR AT 45 A% R S0 (R B B g A

Cap5sense Wizard

Senzor Selection:

Switches:

Sliders:

Slider R esolution:

Diplex:

Sensors Settings, click a senzar at right to assign:

=
II

SesosCourt ||

Chip Fin Azsignmert iew | T ahle Pin Azsighment Wiew

oy
Por7] 1 28 [] voD
Pors] ) 2 27 [ Fols]
PO ] 2 26 [ Poj4]
Pori] ] 4 25 [ POz
P75 4 [ Fo[O]
rzis) T & CY8C21534 1 FP2[A]
P23 [ 7 SPDIP 22 [ P2
P21 [ & 21 [ P[]
was o 20 [ P20)
P17 =4 10 19 [] ®RES
Pirs] C 11 18 [ P18
P2 4 12 17 [ P14
P11 4 13 16 [ P12
wss [ 14 15 [ P1[O]

£
SWo

W %4} W W %4}

= = = = =

C] = B ] z
Legend for Chip:
[ Unavailable pinz
[ Locked ping
[ swsilable ping
[ sesigned ping oK ] [ Cancel

Total Sensors: 6 | Switches:1 | Sliders: 1
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7 55| B AR
Hf - SIEIAGEHAE CapSense #iA.

K~ IO, SR PR T REIOBUR. R LA 5 B
(i LOD 2k 1°C) CA WY T %I 55 R RIS S 4 B B, SRR BR A
SRSB4 RSB AL, EE DE BLE P RETT SL, D\ X6 SErh, e BRI
BLAE T LULE T S LS T

PELE — gl A
g, - S RCA CapSense #ijA .
3. AR RER RO . AR KRR R BRI ] 51 S .

Capsense Wizard

Sensor Selection;

4 SWo SwWi1 Sw2 SW3 SwW4 SW5 SW6 S\
Switches:

Sliders: 1

b4k

Sensors Settings, click a senzor at right bo assign:
Senzors Count:
Slider Rezalution:

Diiples:;

4. BENISAIECR. XV MR NN A CRIOLERE T 1) .

Senzar Selection:
0 SWo SWi1 SW2 SW3 SW4 SW5 SW6 Sy

1

Switches:

Sliders:

4|4k

Sensors Settings, click a senzor at right bo aszsign:
Senzors Count:
Slider Rezalution:

Diiples:;

Chip Fin Agsignment View | Table Pin Assignment Wiew

4 g 4 g 4
~7 s = B B =
POLT] 1 28 VoD
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5. PR SRLUM AN ZIE R IE . BT TR R ORISR . W A SR AR B 0 SE B e /N U
s BRAH S5 I 1 R
Senszors Settings, click a senzor at right to azsign:

8
f1oo

Sensors Count:

Slider Regolution:

P rEET

Diplex: False

Chip Pin Assignment View | T able Pin Azsignment Yiew

alos

(

4 4
L = 5
O[T 1 28 WO

6. HANIHAOYER., BMEAT. WFTREA, B (FRER05IEE - 1 x 2% - 1 8
(2 x ARIEEIITIEL - 1) x 210 —1. BOEHRIEAAR I AAL S AR S B am e, 22300 sulk
Sy AR I P AR

Sensors Settings, click a senzor at right to aszsign:

Senzors Count: g £
Slider Rezalution: E4 £
False v

Diiples:;

T WERWEGEL, GEFE WL o XK AR %ﬁﬁﬁ%ﬂ’)%lHiﬂﬁﬁfﬁ%ﬁfﬁi‘)ﬁkﬁ’aﬁ%ﬁﬁﬁEI’JW?P%ME e
R T TALIE BT T EB AT UL 7 S A AW . 7 BRI

-

ML, WS WL s

Page 16 of 51
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8. JeBifb Ay, K HAS PRSI, P LS E, SIS sk, AT, s
i 1 5 AR AR s, AT DS 5 S 3 P

CapSense Wizard

Senzor Selection:

A SWi1 SW2 SW3 SW4 SW5 SW6 SW7
Switches:

1

Sliders:

4[4

Senzors Settings, click a sensor at right to assign:

Sengsors Count:
Slider Resolution:

Diplex:

Chip Pin Assignment View | Table Pin AssiggEnt View

] ] ] ] ] ] ] ]
= = = = = = = =
= = 1) = = 1= 1z =
PO[T] 2a [ voD
POS] 2 27 [ rPos]
PO[3] 2£| 26 [T PO[4]
Por1] 1 4 26 [T PO[2]
P71 1 5 24 [T PO[O]
Pzis] Tl & CY8C21534 23 [ Pa[g]
Par3 7 SPDIP 22 [ Pap)
Pz 1 & 21 [ P2[2]
vss o 20 [ P2[0]
Pi7] ] 10 19 [] XRES
Pirs] 4 1 12 [ Pi[g]
P2 ] 12 17 [ Pi[4]
Pi1] [ 13 18 [ P1[2]
vss [ 14 15 [ P1[0]
Legend for Chip:
[ Unavailable pins
[ Locked pinz
[ &vailable pins

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

9. XFIHRMOIALESE, EEEE.

10, RFERAS M A5 AL AN LS 209038 b 11 5 | I B4 5 AR B () 2D BRAH ]
11. bRz 8dE, RFIRIMIE] PSoC Designer.

RIS TE A e . AR &gl o i I P B s, R PRI S8 o | £z
WE AP ERERSE, RN R FFEE, o] DL RIS 7 0 5 AT R .

U RARE S B C, TR RDCARBHE X B S E, g DB, SR TTORHESMI . 51 B2 BEEGH
SR Je AT LR FCEDRT 2

SERR T, i AERNHET 7 o R RIS THEGm A SRS, R EER, AR 413K
XL AT CSD Table. asm o
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oF

RIRR

FEAEARR A, RAMEIEAS N> 2-byte o H o SRS, RIS (A2
BT o ZROE AWK, RELOFIIHEE MRS . T M E N ME RS IR R
i«

CSD_Sensor_Table:

_CSD_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

%t CSD wGetPortPin () f8IFE4d .

HR

AN B AL R AR B A AT E Lo BN RN N AN H, S8hEAT — 5% H T4 HIZ AR
aro AR HIRZOR RS B H N T AR RESR TP AU IR R S B
ANFATRZH T AL RS B . B ARSI R SO (4 T, 0 AR o L s
INASTAE ] E R R S TS T A UL AR SR T ASRAG CSD [ 3 R T I 0 R
CSD_Group_Table:

_CSD_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, 0x44 ; Slider 1
ML

RN 4 HR AL, CROIZAUE SOW TR AR Bl . 0, R EUEARZE M ABCE B . 1%
RHIA T AR RN S AR S WU, USRS BT SR R 1O 5 I o 1 T2 35 )\ K
A R 4% 1 L A s ol

DiplexTable O:

; This group is not a diplexed slider

DiplexTable_1:

dbo,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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SR TR

FIREIME

U A T BRI AL A RS o WERARAT AR R AL TIE3IRZS, W bIsAnySensorActive ()
BRG] 1o WP AL S, W bIsAnySensorActive ) BRHUGRIF] 0.

FIRMBEEEH T I AR S AN . N RAERESE GEFRAdPAEE) , X EeLE,
£ baBtnFThreshold[] FE#HEfit, wI LI SetDefaultFingerThresholds () BRECE BIME 1 & A
WA P BONE R E . B MG B M R R, 1 S R ML I ER 1 baBtnFThreshold[]
fH. (AT BRI O/ INGE T8 1 AL B . D
AIRE(E Va5 FI 255,

W 75 R (E
WAL IRES, ST U E TS EA SR . XTI A LBy, T P A S BT
BEERE RV EE. FTREME N 5 B 255,

FER T BTRE
WRH A B Tk, EAAR T A (RIS BB S E N “2H 7 ), M
AT S RGBT EE B BRI R . YRR BRI, SRR REAME Y, JRE TS RE
A, WSEHTRERN TN AL 0L B L2 i 238 K e, nIRefEh 0 3 255, %A
BROK,  BEZR SO S I R R (P S T, RN LS L

LowBaselineReset

LowBaselineReset 2% 5 NegativeNoiseThreshold Z#(PrEl TAE. Xt T¥eEfEIFEN, WESFE
m T EUEAG T 362k 5 NegativeNoiseTreshold WIZEAE, WIFEZR W & N HT I RIGEE. HSHELRE L
SN T LA FE L) R AR IR A AT B eIl T S L A B TR A A

IR BB RN
VLS Ky e S LS AR SR, IR OO E S (AR e A BE N B . M BEE N BN, SRR

I BB S B R AR 1 B RFF e (0] IR 5 - 10s) , HUZ ZHICAR A Y IR Ml A S
1M SR ARECIEAR L TR, LB IEAR IR AR AT I . X SR BT T e e A B S RN e 8l . e
S RINGR 7 J a E PR AR A I 2

IS EBCE NV EER, WIACY IR TR i 22 (K T A5 B (2 B0 B2 A AT . BRAIR 2B E)
FEAEATI) AN Sl A T 0 B AR B o AR BT I AL ISR IR AT IT I el A, R N LS MR B O 4%
}EH ”» R
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NGO TS BN R ST S

Figure 8. f&J&#s H3IEN S4L

Autoreset Disabled

Basaline

Rawcourts

Cifference

Autoreset Enabled Time

Time

et
CIRVWE 7 SERYRAR A AR A TS S R AR S, RIS N TR . i R AR AR AR TR
TEEPIRAS, WZEHLIRT TR A SR . BRI TR SRS, W ZEBA U T T48
B SHIRAE Y 2. WS B T8 FFaA I A M B BRI A PERERE . 4] bIsSensorActive ()
o, bIsAnySensorActive () I, T HIEAFEME. 7 LAH blsSensorActive () B baSnsOnMask|]
FEZ R IR [P IS AR IR B IR A . TRERIMEL A 0 31 255, (HI2 W /NT “ TRBIME 7 SHOHE .
AT IEMEFE SRR RS, AR RN SR B GREE . WA, HH (5
(ESD, HLJEARUERKPT) , FHFEAE AP & T A v S8 b A o

Bii = 8k
“ BTk 7 S EONAR A S AR I TR SOk ES . A T AL S MW AETE BB AR S TR SR
A, MR EEEES, ZRELURTFRREE SR M. B Bkt 5ie8% blsSensorActive
%, bIsAnySensorActive APT pRZEIHIY,
AIREME M 1 2 255, WE N 1 WIAFLMERT e Bk.

NegativeNoiseThreshold

NegativeNoiseThreshold ZEUIG N4 I Z=E0 B . a0 A A0 B A BUIC T84 HoBA T 22 K T Ik
fH, WAL, (B, WHX T LowBaselineReset ZEUFTHE 2 A E R, Mur R4 Ht T4
TRRA A THIED . MIRIEL T8 6.
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baseline does not update

positive noise threshold
baseline will update

baseline
baseline will update

negative noise threshold
baseline does not update

unless samples > LowBaselineReset

AREE
WS ECENL AR I ARE L. AT IR IR, PR, B, 8. REMHmEE AT
HIGFAL:

1 fEmgLtdem.

2. BT RSN AR AL g

3. RDTEERGHWIER; T LLAE BB T

ARPWHIERMEZEE, HSL “ 557 77
PR

WS HH e PR (LU bit NEAD o LU 9 2] 16 ALAY HEFORFHIfLR A . N A2
oW R R IR R 2N-1.

BER 73 A P S A A P R AR IR L 0 TR I, WA R . I 16-bit 203
L AR MR 20 em 34k, WLAZE 20 em s A BT

PR BERN o Fe 0 ik PR 7 2058 Ve, VC2. VC3 A1 ADCPWM 43 42 «

AREE vC1

R 1

PR 2

TEH 4

37 8

SR (LA bit REAALD vC2 vC3 ADCPWM
9 8 16 4

10 8 32 4

11 8 64 4

12 8 128 4
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A (LA bit HEALD vC2 vC3 ADCPWM

13 8 256 4

14 8 256 8

15 8 256 16

16 8 256 32

VC1 4y i ge A B e T3 5 . vC2, VC3 1 ADCPWM AN HY g T-43 ¢ %,
Table 5. AT 24 MHz IMO #:fE. PRS16 PCEMIIESL, HEEMT] (Bl po AIRALD SHEH R0 HER 1R

EEE B

SFE (LL bit KAL) JEEL7S as:d E# 1353
9 75 110 170 300

10 110 170 300 510

11 170 300 510 1010

12 300 510 1010 2030

13 510 1010 2030 4060

14 850 1690 3380 6760

15 1520 3040 6080 12200

16 2880 5720 11500 23200

Table 6. i 24 MHz IMO $RfE. a7 FUP SR ACENT PRS8 (OFG 0L, AT (BL o ML) i BERI 2y
ERIIPA

HIHE

S (DL bit KAL) LS R IE# B
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

VRTINS T 2 P O A Tt 1 4 T P I T ) R R o R ) R 5 A TR L BN TR) L i il A
SESEIR < A ity A 49 ) B AT RS0 oA BRI ]
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TSR RAT

WSHCE T COERBAMR A HIZR A (Cpoq) o ARTHIGIE POLL] A1 PO[3] HE#HE.
KRG ERBE T

ISR B G I LDGE AN B Bt (R,) o AU R W SIIIESE: PLI1]. P1[5] A1 P3[1]. #E2LE
BB, JLEG AT . PR RS - Le g A T (B, o Rei T
FRIBEIERD , EAE W SEVIR PR ERE . CSD I/ AR R4 R FRAS v Ao VA B on 5 | ke i
PP MR VIR BT P S BB R S — A T2C M. EF S PLI5] sk P3[1]
FEN T B GG )

WS EWR RS HR. AREZHELE, WS “Z2%5H7 .

YIS S AR AL EISE  (ASELL) sRAMTIER PWM/PRSPW {55 CREA RC JEHART
AnalogColumn_InputSelect 1) B, WWZHH TWE KRS HEEH. USH KAWL (VBG) BLIMNHS
HL R 0 Ags  (ok E A B 2 L T 20 425 1) AnalogColumn InputSelect 1) I, IAH K.

e/ (1/4 Vdd) o 8 R KM (3/4Vdd) o S HHIE KN, REUE T, (RSB H
AR PN

R BT T AR S AAAE B PR 2 (Bl ARIEES BA KNSRI IE T AR, ] U
APT DIREN BATECKN R IR AR B BB I S50, DL R a6 5

TG 5 K 3

SE S KB E T s A W25 A9 4% T € TS FE TS Har MR o R 2 BN mT - 020 s 1D G 2
oy A FUYME Va1 #) 255,

FEWE A 271 DRI KA e LE

1

3

7

15

31

63

127

255

HAb & FECE LW, AR PR R FHGE R O it
ShieldElectrodeOut

OIS — A A7 AT B 28 (Row 0 Output 1 — Row 0 Output 3). FHIEFEBF#cEMAT 5. &

AT 4TS T LA R B AN SIS T — AN . AT LUT THASEE N A.
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CSD K

N T RAFEEEVERE, AT UEI SEBRI) CapSense ME{FFIANE Z % CSD S8 TR FER B T i ffg
#E CSD:

Figure 9. CSD KHEFFLE

i }

Coarse Tuning Set Hysteresis to 15% of
Increase Resolution (n) b Peak
andfor ScanSpeed
h
Apoly De a
=2. N
Cwop = ‘I‘UnF . Set Noise Threshold to
Resolution{n) = 12 bit 40°% of Peak
ScanSpeed = Normal
RefValue = 4
Ref = ASE11 ¥
AutoReset = Diable 2
Set Negative Noise
Threshold to Noise
Connect Monitor tools Eine Tuning Threshoklz
12C-USE Bridge Reduce RefValue
Or
UART(TX8)
Set Finger Threshold by
+ sensor if necessary
atal Scan Time for all DBC";?\:?;?”T:LI{.::“ {n} | | l
! i
gim;g%:lgh SENsors mes 3 SYSIEMS, ScanSpeed Reduce emnvironmental
Raw Counts in range? o Lesting to set Baseline

(2"% B0~70%) If Raw 100 low update threshold

increase Ry l
Set AutoReset and
Debounce based on
customer spec
Measure S/N by using the Set Finger Threshold to
Monitor T5% of Peak
v

\ =

1. FFEERAERSRA CSD P BB ERIN S
2. Ui T°C-USB HUKFER UART LI SCBRAOEEMERISNER, Mfibmasiimst. Az,
3. AW, WMAEGEERILZETRT 50 WG/ T 5, W DU T7 Vg (e L. I I

) PCB 48F9, $irm CSD MU#i®, [F% CSD MIHHHHE. G5 PCB 8/, 15N H UL
“CapSense Best Practices” (CapSense FfEMi:) AN2394 A7 A5 M LU AN e Ll =& 7 v
HIVEA S B, HZS% N “Capacitance Sensing — Signal-to—Noise Ratio Require-
ment for CapSense Applications” (f53% CapSense M K HL 28N A A5 Mt L 2SR
AN2403

4. TR, BMAGWILESEKT 8. WHRE/NT 8, HWRIK “ 3% 7 SHULEEML.

5. KB PTA LA R RN S SRS 20K WRARTS, R HER M/ s R . T
XS HAEmERELL, HREBPE 3. LIRS, FREIAT DU sl A5 e LUR I 5 R 1 4
(71 1 o £ 23 B R R4 it B S 4

6. HEOHIZHH IR ZE S K TR B S AU E R 75%.

7. MRS RV WA 40%.

8. N O P R Y A A B

9. WIRTEE, WEHAMEKSNTAREM. Xe] LOE 5 NI 4 CSD_baBtnFThreshold Ff%1)
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10, ARG E R AT I TR MR TR H L IR . AR SRR )
S, AT T DR 198 A BRI
Pt B R TR P L, WL RO SR T
B

SRR AE LA X S TR BRI , rIRESEL « Bt 7 .
1. HEHZERE “ AZiEA 7 M “ ik ” 28 AXREZEL, WE% “ 287 7.

N R R g O

N HRE i REsE 0 (APT) R BV D AT BB () — 3B 0 3t AT RENE R S vy G 1)y sRAR BEAR e . A

fRE BB 1, UL S T SO B A A AT O 0

TR ok BORMB LR AT P B APT, A R X AR AEARIOME R LU A APT Bk . WRAE

AR EE A A X 0, WA s B s A AR A AT X I b AR 2K 7 SRR R R
PR RCR I H (L FE, B PSoC Designer 1.0 FRE CLomiifd FHIL NG . C Sy AWML ESK, L4

WS G RN SR 2B DR A T A ACRE AT & e SR . BAR—SEH] BEE APT eRBCTLAGREY A AT X A, (H
FETIERIEEATR R B 2 Wt

AL T RN WIS CSD A HERAEFIE 11 CSDe 7RI IGO0, BRI S5 2 R 2 B AT N AUIEN
MR CSD RTZH.  ARAEM IE A A A4 RO 3 IR A 1R I A

APT PRAUE AR A RS AN T O EefEa . (HE, AL Tl H R i ey, fildn, w]
A2 TR SRR s N AR R 2284 /s .

B (CSD waSnsBaselinel]
B CSD waSnsResult[]

B (CSD waSnsDiff[]

B (CSD baSnsOnMask[]

CSD_waSnsBaseline[] - X&), SR MEIEER ISR EHE . FEYI /NG AL S 1
#. CSD_waSnsBaselinel] FEAIIE LT 41 &0 5 5

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

CSD_waSnsResult[] - IXJ&—/MNEEERES, LA & ME RS M IR EE . BRI/ INGE TAR KA U4
CSD_waSnsResult [] Zi#im i1 T 41 e i 58 -

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

CSD_waSnsDiff [] - IXJ&—/MEEES, b8 Raa i 5L B R B0k 2 MM 2=H.  FEYIR
N AL IRER TR

CSD_baSnsOnMask[] - IXj&—/MiAFpfE B ITEOCRER RS O THAEE 4 -
CSD_baSnsOnMask [0] fL{fE/Eas 0 2 7 MHMAL (RIS 0 0 47, FREER 124 1 40)
CSD_baSnsOnMask[1] AL &AL&kEs 8 2 15 FEMA, (CWIRTED , KR HE. AT FEYE ST R
UL S A BCE AR A . WEREH TR, WIAZREA 1 WrERIAEDOCH], WIALIAESA 0.

CSD baSnsOnMask[] #idiiH1 CSD blsSensorActive (BYTE bSensnor) pR%(EE, CSD bIsAnySensorActive ()
B2 ST
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CSD Start
ViR«
WIGEA T Ar A FE IR S P BT . b R IO > 7 AT At FH P B ek Bl 2 AT A

C JRH&.
void CSD_Start()

TC%:
call CSD_Start
¥
o
y A IV
o
BITEH:

CSD_Stop
VLA
P AR AR A, AN T, P CSD_ClearSensors () LURF T AT A4 B A A ARV Bk A o

C EH.
void CSD_Stop()

T i
call CSD_Stop
S
i
AR
G
BIfEM:

CSD_ScanSensor

iR
ARl . FEAME RS AEAL AR B S A ME— 5o Mg Tt CSD m) PAZMF /0L SwO 2l
fids 0, Swl ARG 1, MKIERHE,

C JRH&.

void CSD_ScanSensor(BYTE bSensor)

TC%:

mov A, bSensor

call CSD_ScanSensor
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S
A = SRR

iR [B{H:
7

RIfEH

CSD_ScanAllSensors

iR

W H B ME AR 511 CSD_ScanSensor (), 40T CUC & AL K ES
C JRA:
void CSD_ScanAllSensors()
TC5:
call CSD_ScanAllSensors
¥

o
y A IV

o
BIfEH

CSD UpdateSensorBaseline

i
FARET AR RS VB D e BUE PR AR A 1 e . IR ] ¢ MRAR RV 7 BT
o
“CMEAR R AN
1. ®RIAA CSD_UpdateSensorBaseline () I, ik MR UGE(E H o 2 LLRT IRk 2280 bk
FAHAEAE CSD waSnsDiff[] PEa) b ) fes it
2. WIRAAFAL IS B E AL, WERRJEH CSD UpdateSensorBaseline () W, ZE$ 5 mh s (B 34T Lk
Blo WURFEAEACT MRS BIE, Bk Bk BB R D R TR A B, WASSERGIE
At WA ARG BN, WITCIRe o B S8, Z{EEHR 20k 2 R R T
3. BHMRIEAS R Bk 2 40A ) BaselineUpdateThreshold J&, A:&kd% 1 M, WAL REEA
0.
40 WREHUR TR BRIME, WEREETE waSnsDiff[] FEFIFIMESEAN 0. Bk, BEFEFIAE SR
T 0 AEAR TR BE R TR

C RH.

void CSD_UpdateSensorBaseline(BYTE bSensor)

4w

mov A, bSensor

call CSD_UpdateSensorBaseline
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B
A = LIRSS
yAEILIER
0
RlYEA

CSD UpdateAllBaselines
Vi
f#i] CSD bUpdateSensorBaseline () R B T A AL 28 1 FE £

C JRA&.
void CSD_UpdateAllBaselines()

TC5:
call CSD_UpdateAllBaselines

SH.
o

AR
o

BIfER:

CSD _bIsSensorActive

i
BT IRBHERAT AL, WA e RSN ERPE Y. KR B IEN . ML 4 ﬁupzm%)a,
X TR BB IR i . AR AL AR AL TS SIS JF“JB%TEEWIWE I FAR KR AL T AR SRS
W % BE . I eR BOE SR AL %A CSD_baSnsOnMask [ FEZIHRIA7 .

C JRZY:

BYTE CSD_blIsSensorActive(BYTE bSensor)

-

mov A, bSensor
call CSD_blsSensorActive

¥
bSensor A => fLELRG 5
A EIV-F

WAL AE TGRS, WERIBMECA 1 WRAR ISR AL TARE SRS, AR EIEY 0.
A=>1 - E?JE1EW%§&?{EZJWKM 0 - Prikfeas e THRE RS

RIfEM:
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CSD_bIsAnySensorActive

LR
5 TPARBEIT I, ME T ARSI ZEEBE 5. XM AR ] CSD_bIsSensorActive (),
DAAEAE A FH B 05 CSD_baSnsOnMask [1 B 471k 5238 o

C JRA:

BYTE CSD_blsAnySensorActive()

T

call CSD_blsAnySensorActive

4.
o

IR [EE:
U RAG AR AL TR SPIRES, WERBMEDY 15 RS AL TARE SRS, R BHES 0.
A=>1 - —AEEAMEEGETIHEIRE, 0 - BAERESL TIHEPRE.

B

CSD_wGetCentroidPos

LGP
WAL I ZE R WRATAE, WRES R BE AP AR e A B, KU CSD 1) B R 40 M e
WH ORI E . FA I 4Rh OSD 958 XN, e T,

C EH.
WORD CSD_wGetCentroidPos(BYTE bSnsGroup)

T

mov A, bSnsGroup
call CSD_wGetCentroidPos

Y-
bSnsGroup A => W45
WSET S AR AR A — AR N s . 41 0 F T8l B4 ESELl | Al smdlh.
yAEILIER
WA EAME. A R LSB A X 1) MSB.
BIfEH:
WA R ST o il 25 T P B (EORAB e 22 . GBI AE B A Jm R — 2k, DA 4 79 380 4 1K 22 4H
W N AR I 2SS, WA 22 B AL S s 1 e 7
WA W S AR KA AL TR BRAS, WRZ R KN F K CSD [n) PP BB I . WlRBfy
FERRER AL TR SRS, WZR AR - 1 (FFFFh) o WERAESAT FL / TS AR, WZ R
¥k [F| -1 (FFFFh) o WiRa52%, nLU#EH CSD blsSensorActive () 9 FEAfA & i T WRLeiE 55 B o
R WA B T BOR T S (R, e R T R AR B IR T A . T M 7 [ (P
RNy CR R TMEAE D, DB A AN = AR B T o
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CSD_wGetRadialPos

LR
R UL I ZEAE RS WERAFAE, TUARYE CSD [ 3 P8 € I MR SO B IR BT 1
CSD [ 55 SRS 5%

C JRA:

WORD CSD_wGetRadialPos(BYTE bSnsGroup)

T

mov A, bSnsGroup
call CSD_wGetRadialPos

S
bSnsGroup A => %5
SO A S 45 (95 . ATLLIE T CSD UM [r) 5 AR SR 4 6 i i e M SR B e g 5 (49
w: X os2, HEHE AT 2) .
iR [A]{E
RS AR ESE. A B LSB A1 X i MSB.
BIVER:

SEBIREAERE G JE K RE Rk, DU S 2R I 2 (ML 2 5800 . W R B TR P 42 2 A 5
VU 22 K A i i R P e 1

WA 5 AR AR TIESIRE, WX B ENEWE A CSD [n) S B R . A% AH
AT A AL T UG BPIRAS, Wik R[] -1 (FFFFh) .
FER: WM AR B 75 T BOR 10 s (R, e 7R 7 o] e A2 BB TR DO 25 S o A2 EEE e 5 R L )
NNy CRFERTMEELR]D , DAEE A= AR 10

CSD _wGetRadiallInc

VLB
RIB[SEBR AT AR SN DL TR AT B S G B = . BE % CSD_wGetRadialPos () HOXT
], KHR & A EdE CAE ORAFAE AR R D

C JRZY:

WORD CSD_wGetRadialInc(BYTE bSnsGroup)
-

mov A, bSnsGroup

call CSD_wGetRadiallnc

S
bSnsGroup A => H4m'5

UL HOR AL FH (RS 4 1 gn 5o T LUERE CSD UM 1) 3 AN SR 4k i I e SR L G 5 (49
e T s2, SRS AHTH 2) .

SAEINER
TR EE  OBUNET NI, WE G0 o A K LSB A X ) MSB.
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FIRB B TF45 4 B 5 e i & 2 B 250 G0 RAE G R I R R AR b e CRIER
X CSD wGetRadialPos() iR[7] -1 (FFFFh)) B Yaiaa L fbsi (el CSD wGetRadialPos ()
ig[F] -1 (FFFFh))

BIVER:
HHBEAE CSD_wGetRadialPos() APT Z i HZBIFE. RN EAHE CSD_wGetRadialPos (). &1
WHEE s CSD waSliderPrevPos A1 CSD waSliderCurrPos

CSD InitializeSensorBaseline

LR
T P IEAR IS, ISV A CSD_waSnsBaseline[bSensor] FEFITGE . [JRUGEER L
PPk A IR L M e R T . IR HOT T T AL MR AR AR L

C JRZY:

void CSD_InitializeSensorBaseline(BYTE bSensor)
-

mov A, bSensor

call CSD_InitializeSensorBaseline

¥

A => IR
yACILER

7
Bl

CSD_InitializeBaselines

AR
WAL, NS H VIR CSD_waSnsBaseline[] g JEUUAEME K 5 I 2 AL K
AL S

C JRAL:

void CSD_InitializeBaselines()
T i
call CSD_InitializeBaselines
24

P
AR

T
BIfEM:
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CSD_SetDefaul tFingerThresholds

PiEA:
ik FingerThreshold Z4{E %, CSD baBtnFThreshold[] BF%1., Wi CSD baBtnFThreshold[] [
SIA RIS A € UEF-ahndk, WAZBAEH 2 w8 FH bt R 2

C JRA:
void CSD_SetDefaultFingerThresholds()

TC5:
call CSD_SetDefaultFingerThresholds
24
o
AR
P
BITEH

CSD_SetScanMode

Ui
VORI BRI R . b e BT CLAEISAT N U8 A S el sk BE RN 2 e . b pR 25078 o5 7 s
SHRRE . AR S T B N R A R Ry PR A T R (B an s R SR A
%), WEREEAET AR AT 9-bit 2 FERA 300 po FN R T .. X FRKEE
PRI, A As 2 RAMRT 16-bit FRRMEIHATHR, HERERT 12 mso dhp$nr LA
L5 CSD_ScanSensor () pREL—Hc i H] .

C JRAY:
void CSD_SetScanMode(BYTE bSpeed, BYTE bResolution)
L4
mov A, bSpeed
mov X, bResolution
call CSD_SetScanMode
¥
bSpeed
bResolution
yACILER
o
BIYEM:
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CSD_SetRefValue

i
WEPRSEM. CHSHENERIEIZE (2% 7 S50 ASELLD) BAMBIER: PWM/PRSPWM
fE 53R . H2ZMEN 0..8. 1H 0 XN THRMERKRBEN RN HHEE. H 8 WHEHEK
SR, KR BERE. HREMTLLYS CSD_ScanSensor (). — i A

C JRA:
void CSD_SetRefValue(BYTE bRefValue)
4w
mov A, bRefValue
call CSD_SetRefValue
24
bRefValue - WEIAMSHH. HRMEN 0..8.
R [EE:
i
BIfEM:

CSD _ClearSensors

ViR
T3 B ME S 2T F CSD wGetPortPin () A1 CSD DisableSensor (), ¥ 1L K asiE R A
KRR

C JRE.

void CSD_ClearSensors()
TC%%:
call CSD_ClearSensors
Z2H:

y
y A IV

o
BIfER:
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CSD_wReadSensor

YR
7t A (LSB) 1 X (MSB) Hifk [m] 8 Js a4 1
C JRH&.
WORD CSD_wReadSensor(BYTE bSensor)
TC%:

mov A, bSensor
call CSD_wReadSensor

SH:

A = RS
pAEIVER

fEEER I FAHAE . A TP LSB A1 X 1) MSB
BIYEA:

CSD_wGetPortPin

LR

IR P12 58 AL B Rty 15 R 5 | IHE RS . AL IR IS 06 CSD_Sensor_Tablel[]. %k g il % 5| IF2F
ATIERE. RIPME AT DAL IE S CSD EnableSensor () . CSD DisableSensor ().

C EH.

WORD CSD_wGetPortPin(BYTE bSensorNum)
L

mov A, bSensorNumber

call CSD_wGetPortPin

Y-

bSensorNumber - JEMEN 0 #| (n - 1), Hr n J& CSD [ 3 ik B AL G B ACS T &P EFEY
fRIRAR BT 2 Fl . CSD_wGetPortPin () it FH A B 2% H50 5 A 7 T e it ) A St 14 i 11 AT 80

R [EME:
A = AR
X = ImaE
RIfER:
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CSD _EnableSensor
ViR«

CapSense Sigma—Delta

e EE T A SRt A AE R — U S ) R g ATl . T U] CSD_wGetPortPin () & £k Fm I A%
I I 5 AR AR AL AR N ) XA A rhe AB SRR AR gt i 1R 5 | AT AL

High 7 OF MBS A B i . IXIE T LU AU s Dl fE -

C JRAL:

void CSD_EnableSensor(BYTE bMask, BYTE bPort)

TG

mov X, bPort

mov A, bMask

call CSD_EnableSensor

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

CSD DisableSensor

LR

A% CSD_wGetPortPin () PREUEFEMMELIEK S . WA EHNY “ 3 (001) 7 JHFRE AE, XLl
PG RIS A R . S5 AnalogMuxBus MUEHERM. HESE0H CSD wGetPortPin() pREL

J@Eo
C JRAY:

void CSD DisableSensor(BYTE bMask, BYTE bPort)

-

mov X, bPort

mov A, bMask

call CSD _DisableSensor

4
A = AR
X = mHh%5

i [BHE:
7

RIfER:
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B A 7 B
TRBI 1o SLARIT R S B F L TR R . T U LI 0 A K A ey PC 228 L

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

[/
#include <m8c.h> // part specific constants and macros
#include "PSoCAPI_h" // PSoC APl 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
iT(CSD_blsAnySensorActive()){
// Add user code here to proceed the sensor touching

}
// 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/O0ff
}
}
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A 20 AR T AN RE S T AT IR 2 MEIRER I FE L A ] CSD_ScanSensor () bR KA I 44 E
fTe  REFR BAER X 7 AR EEIIRLE AL A 11 DL A A% SR Ay, MORBIAER ATl A A 7 ik
A7 ot WG L 0 R e KR PS8 I g /D A N o) LAY 4 At e e SRS 00 2 PR g, U ey A3 Sl R B
JEAR IR [P 2 A

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

/)
#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);
iT(CSD_blsSensorActive(3)){
// Add user code here to proceed the buttons pressing

}
}
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B 3. R EIE S Wi fEfg A H CSD_SetScanMode () B, FHAS A4 S 41 A R (R4 1
2t EEPAT F A eSS U AT R A N N AR AT o SR LN R A 20 3 LU D4 i 1), 9 R P
DU R 70 e DASRIOGR K RS o s m] DL A eAXA,  DUERRAR S R R RS D, I 2 ANk
AT F A 5 Ae: I IF A i Do

// 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(l);
CSD_InitializeSensorBaseline(2);
// Set Slow, 14-bit resolution mode for baseline calculations
CSD_SetScanMode(3, 14);
// Initialize baselines for all of the sensors which operate in
// Slow mode and 14-bit resolution
CSD_InitializeSensorBaseline(3);
while (1) {
// Set UltraFast, 9-bit resolution mode for the following buttons
CSD_SetScanMode(0, 9);
// Scan sensor number 0"
CSD_ScanSensor(0);
// Scan sensor number '"1"
CSD_ScanSensor(1);
// Scan sensor number ''2"
CSD_ScanSensor(2);
// Set Slow, 14-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
iT(CSD_blsAnySensorActive()){
// Add user code here to proceed the buttons pressing
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}
}
}

B 4. RS R A ] RENS D Ak s BB R T i B AR 00 o
i S S EE LA S R, AR

// Sample C code for the CSD module

// Set individual finger threshold parameter for each sensor

#include <m8c.h> // part specific constants and macros
#include "PSoCAPI_h" // PSoC API

void main(void)

{
M8C_EnableGInt;

CSD_Start(Q);
CSD_InitializeBaselines();

// set finger threshold for sensor 0"

CSD_baBtnFThreshold[0] = 10;
// set finger threshold for sensor
CSD_baBtnFThreshold[1] = 20;
// set finger threshold for sensor
CSD_baBtnFThreshold[2] = 30;

// set finger threshold for sensor "

CSD_baBtnFThreshold[3] = 40;

// set finger threshold for sensor "

CSD_baBtnFThreshold[4] = 50;

// set finger threshold for sensor "

CSD_baBtnFThreshold[5] = 255;

// set finger threshold for sensor "

CSD_baBtnFThreshold[6] = 200;

while (1) {

// Scan continuously all sensors
CSD_ScanAllSensors();
CSD_UpdateAllBaselines();
//detect if any sensor is pressed
if(CSD_blsAnySensorActive()){

// Add user code here to process button presses

}
}
}
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LB F s
Table 7.  Bid CMP, 2Ziff#%. ACE CR1
(VA 7 6 5 4
& 0 1 0 0 1

Table 8.  Bibk CMP, Z7{f#%:. ACE CR2
v 7 6 5 4

A 0 0 0 0 0

HLYR:  0x01 FTTPAUAER K HY . 0x00 S PAAADURE e i) L i o

Table 9.  MiERIKph % B RS, FFAray: ThiE
v 7 6 5 4

A 0 0 1 0 0

Table 10. HEHfkyd o6 LS|, Z547a%: FA
v 7 6 5 4

{E 0 0 0 1 1

1

0

CapSense Sigma—Delta

1 0
1

1 0
HLI

1 0
1

1 0
0

A 0x10. WEFk Ay dsfi i G4 B b7 i i 1 LRSS 4D BB

Table 11. FEHefikyhve fEE], Z5f7as: FiH
LA 7 6 5 4

{E 0 1 0 0 0

Table 12. BEHefikydve fEE], Zifras: A
LA 7 6 5 4

{E 0 0 0 0 1

FktoE BE R BIBR L 16, Jo FH VS5 TR TS50 A 24 1 ]

Table 13. MiHLfkphve BERH], 2FfFas: AR

1

1

1 0
0

1 0
1

1 0
0

Jikab gE BE S PR B E RN AT VR SREETTIRIN, A BOMA BT — o H B e N, 4

S WA 7 6 5 4
fi 0 0 0 0 0
T
Table 14. #Xbt Counterl6 LSB, Ziffds: LifE
iz 7 6 5 4
fi 0 0 0 0 0
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Table 15. #i¥e Counterl6 LSB, Zffa%: HiA
B /AL 7 6 5

liE) 1 0 0

CapSense Sigma—Delta

1 0 0

B = 0x80 (Row output 0), KHEP = 0x0X (SysClk #§4, {7 T Zf2e)

Table 16. #i¥e Counterl6 LSB, Z5{fes: Hi
B /AL 7 6 5

liE) 1 1 0

NS = ] SysClk $84%
Table 17. #%3k Counterl6 LSB, % f7#s: Data2
£ 7 6 5

{E Hufrt LSB

Table 18. #i#k Counterl6 MSB, Ziff4%: Ijfg
£z 7 6 5

= 0 0 1

Table 19. #i#k Counterl6 MSB, ZFff4%: #iA
B /AL 7 6 5

{E 1 1 0

AN 2 LSB. 0xC0.

JEIAJ T BN SR = 0x00. SysClk #54.
Table 20. #%3k Counterl6 MSB, & 7es: Hi
= / AL 7 6 5

{E 1 1 0

NP = SysClk 454
Table 21. A%k Counterl6 MSB, % f7#s: Data2
A 7 6 5

{H Al MSB
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Fi3R
T2 B A 0 9 B 2 SN L. BT TRITTF A T VR AR
Dyt CapSense SEBUF. Il BT K 2B I B L.

CSD ZH KA H.

TGO T L R A S R, XA T R T s O SRS R EE R IR A .
MU T “ RIS AEA 7 SRR ENBERAN P RSGEAE. HoANEBRAT “ L3S HY)
"L 7 ZHRE N BRI . Ehde—FRER T FRRBE. Mg B s (S =S
5oUREE - RS o A N TIPSR, XS R TR AR TS S R R AR A
%??g%@ﬁﬁﬁﬂ%%ﬁﬁﬁﬁﬁﬁﬁﬁﬁ,ﬁﬁ&%ﬂ%%ﬁ%@%%ﬁ\%D$#ﬁﬁ%ﬁ%%
AT YSE
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TE to, JRUAEEEE TR, ARG H TSGR AR, FFRZEE . BT IRESE R 2 ARG
BAAHETL NegativeNoiseThreshold ¥ (Xt , DMl BRER R UG TH B IME R BB Rk 2k, [/
B IR GG BUE 5 s IME .

TE ty, JRIRERM R I%, i8I NegativeNoiseThreshold. HIRTFHRA TAL KA L, o —
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