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PERFORM

aliE MUM [8) S5 7% 0] 5 o 1E IR 0] S IR Tk £ .
8. CY8C28xxx H] CSD2X MUM

[ Select Multi User Module

Default Configuration

Do you want to use the default configuration { IDAC Configuration + First Order Sigma Delta
Modulator + PRS16 ) and close the wizard?

O Yes

® No, | want to make a custom selection

{# Select Multi User Module

Feed Back Type Selection

The IDAC configuration utilizes the internal IDAC for capacitor
charging. This enables operation with a single external
capacitor. This configuration provides an auto calibration

® feature.

IDAC
Configuration
Vel The Rb configuration utilizes an extenal bleed resistor for
. capacitor charging. It enables scanning of sensors with very
) high capacitance. One additional 10 pin and an external
O resistor are required.
Rb )

Configuration Spubiatmem

[ <¢ Back ” Neut >» ]

YRS 001-93050 Rev. ** 71 15/62
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=5 Cypriss

PERFORM

X CapSense Sigma-Delta

3 Select Multi User Module rﬂ@

Sigma-Delta Modulator Type Selection

®
First
Order Sigma
Delta Modulator

@)

Second
Order Sigma
Delta Modulator

This configuration utilizes one ACE and one ASE block
per channel.

Lw outpu! bitstream

This configuration utilizes one ACC and one ASC block per
channel. It provides better resolution than the 1st order
modulator configuration with the same scanning time.

[ << Back ” Next »> ]

[ Select Multi User Module

Precharge Source Type Selection

The PRSE configurations use the (pseudo-random) PRSE8 module as a clock source.
Using the PRS sources provides spread-spectrum operation and ensures good
O PRSE }—p immunity to external noise. In addition, designs with the spread-spectrum clock hawve
PRS8 lower electromagnetic emission levels. The PRSE configuration uses one digital block.
The PRS1E6 configurations use the (pseudo-random) PRS16 module ag a clock
® source. Using the PRS sources provides spread-spectrum operation and ensures
good immunity to external noise. In addition, designs with the spread-spectrum clock
PRS186 hawve lower electromagnetic emission levels. The PRS1E configuration uses two digital
blocks.
FPRS8 clock source is prescaler. The precharge switch operation frequency is
u adjusl_ahla. This configuration is reoomlmendadfor sslrnsing wﬂh high—resistlam‘:a
Prescaler materials (ITO. etc) or when low operation frequency is required due to emission
- problems. This configuration uses two digital blocks.
PRSS
The VC2-based configuration uses a %/C2 divider as a precharge clock source.
(9] - H o Itoperates in away similar to the prescaler-based configuration, but provides
VG2 assymetrical onfoff time for precharge switches because the VC2 divider output
pulse length is fixed to one VC1 period. This configuration uses no digital blocks.

[ «eack |[ ok |

S PR, 2 B S icE P AR, A CESGE T R EE B E . BTV RE I R T
CSD2X F F R H L BB . A ZIAE JE 3 CSD2X [h) 5 2 Bl iU E 75 B4 2 5| I IR (0 F P i (B gk
LCD A1 12CHW) , LLZES7. CSD2X FH R H (1 5] gz .

TE TR E AL S R, 15208 F PL[O] A1 PA[1]. X LL5| I T 28 h b4 gm e, 1 Hal RefEre it K

R 2k A

YH445: 001-930

TR R A% [R5 1) R AN 75

50 Rev. **
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~
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% X CapSense Sigma-Delta

PERFORM

9. ] REATAE ) 57 AR B R

[SHSHS S

\EH

CHi4i5: 001-93050 Rev. **
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% X CapSense Sigma-Delta

PERFORM

A 11. ] RE ARSI R B — o 1R 4

A
CSD2X [f3H] T ¥ & CapSense %4 . 1 sk ML NAL AR KI5 B0 Ai . W DL ARG, JFd
T A8 P T T R 7 P47 R R 2% B

1. BT T, EAE XS & rhoa s s F P B, SRR e +% CSD2X [+

l Mext Alowed Placement

=
o

Place
Unplace
Rename

Delete

Select Color 3

Datashest >

Properties

Selection Options. ..

B csivie. |

A4S 001-93050 Rev. ** 71 18/62



%; CYPRESS

PERFORM

X CapSense Sigma-Delta

2. [FSATIF, Hrp R TR RERECRE . T SR SR AR IR S AR SR MR O BUE R AHE . 17 TP R
B WIE R T PTEBCE . T ) B R s (A R B 3

12.

CapSense Wizard

IDAC I & [ CSD2X A5

{ Global Seltings || Shider Setiings |

Buttons 1
Shders 1
Fladesl Shders 0

Buttons
Buttons Sensors Count

Chip Pin Assigmenit View | T able Pin Assigment View

AB4AT46454443424140393837

P2[3] i 36
P2[1] # CY8C28645 35
Pa[7] 3 34
Pa[8] 4 aFN 33
Pa[3] 5 32
P4[1] 3 =1}
SMP 7 30
Pa[7] 8 0
Pa[s] 9 28
Pa[3] 10 27
Pa[1] 1 26
PS[3] 12

25
1314151617 18192021 222324

P24}
P2(2)
P210)
Pd[&]
F'-i.[dl
P4[2]
P4[0)
XRES
P3E)
FE[J'
P32)
P30)

hid
@
w
{17
@
(¥)1S

Legend for Chip:

[ Unavalable pins [ Assigned Sensors

[ Locked pins Right Channel

[ Right channel available placements [ Assigned Sensors

B Leit channel available placements Ledt Channel [ ok

[ cancel |

Total Sensors: B | Buttons: 1 | Shdess: 1 | Radial Skders: 0

RS . 001-93050 Rev. **

71 19/62



=¥ CYPRESS

PERFORM

13. Rb Bt & ] CSD2X [ &

X CapSense Sigma-Delta

Global Settings | Shider Setlings |

Buttons 1
Shders 1
Radkal Shders 1]

Feedback Resistor Pin_LEFT
Fesdback Resistor Pin_RIGHT

Buttons
Buttons Sensors Count.

Chip Plin Assigment View | Table Pin Assigment View

AR AT 464544434241 40303837
P2[3] 1 3 ] roi)
P2[1] 2 CY8C28645 s  r2i2)
P4[7] 3 3¢ ] P2i0)
P4[5] 4 QFN 33 ] ral
P4[3] 5 12 ] Pap)
P4[1] [ a1 = paz)
SMP 7 a0 [ rapo)
P3[7] 8 20 ] xRES
PaIs] ] 28 1 rais)
Pa[3] 10 27 1 Pajs
Pa[1] 1" 2 [ Paz)
PS[3] 12 P30)

1314151617 18192021 222324

SWo
" " " n "
51 = = = — =
C] = B ] =
L5 Uravaian
] Unavadable pins [ Astigned Sencois Help
[ Locked pins Right Channel
[ Right channel available placements [ Assigned Sensors

I Leit channel available placements Left Channel

[1]:8 I[ Cancel ]

Total Sensoas: 6 | Buttonss: 1 | Shdess: 1 | Radial Skders: 0

[ 51 B A

Ht — 5IIABENE Yy CapSense f A i ] .

Rt — Bl EE . XFE A PR RER RN . — AT RER R KR S — AN PR (i
LCD =% 12C) & 5 Ti%5I 0. 5 Al as R ok 7 5l IRERIA PR . Bk E B HERA K 4
FR, R “ Sl 7 MBI, A5 Select GEF) SEHPiE$ Default CER
N o BUAER UALE R SR BL S BT .

et — Sl BT i

gt — 5|2 i v CapSense i\ .

RS : 001-93050 Rev. **
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;ﬁ—:{
%}‘CYPHESS X{ CapSense Sigma-Delta

3. [P A U XA = AN X, HAR AN T OT % I A RIE e 18 2 (s o AEAH DL AROAE B N P 7 1) T

CSD2X [ T A, AN 37 5 B A 3 % S 45 i FEL 5 A

Ky WA %80, 514 [Enter]. Son W AR EEFERIEC B RoR M 8. £ IDAC ELER

Global Settings | Slider Settings

Radial Sliders
Fadial Sliders Senzars Count.

SWo SWi SwW2 SW3 Sw4 SW5 SW6 SW7

Buttons 8
Slhiders 1

R adial Sliders

1

(ohs
ans
Zhs
€hs
Fhs

Chip Pin &szigment Yiew | Table Pin dssigment View

4. DB| “ \kwE 7 IR, WiRERRNSE

apSense Wizard

Global Settings: 5

Diplex
Rezalution 5
Sensors Cont 5

Diplex
Diplex

5.

6.

\‘

R PRR AR R AT A BRI 2 BUES R A B i R B e b R

R B 09 100, MIFHRAEN 26 LA B G 94+ 0 21 99 Z IR MY E . HMEN 5. K
(N (AR FT 5 e — 1) x 28 — 1 ¢ XPT T 4%, MU (2 x AR a8 T FH A0 5] S —

1) x 28 - 1.
WERTFE, HEEFE WL 7 o ZFESE ARG E 1 5] B B R A R8s A7 B 2 & 1 R A5 3L
fHo AR TR TAREIE IR 5y el adaimm “ WL 7 — iR g B3t . AR5l

e

JRERERIN TR, HZSH “ WL 7 —.

BT RMUR RIS, I s dTOS, IRR R S B E R S, W LU 8 SRR 7

BB “ RGP EE 7 ALEDREEAT . w51 S, SIS K G, AR . 8k
JRA I 2 5B, TR SR AR e . AR EE A B R O A SRS 7 MEIE RS

T 21/62
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%iCYPHESS X CapSense Sigma-Delta

PERFORM

i 7 P, eRE R “Clear All Pins”  (RERPTAT 51 BAD 30, @I iZk I, wT LA P A 51 BB 0
T HECN A .

apSense Wizard

Global Settings | Slider Settings

51

(ohs
(s

Chip Pin sigment View | Table F'ipéigment View

142414039333?35353:1
P2[5] 1 33 T P4

8. X T HARMALALELE, EEHAERITT,
9. W4 A% B 2 s 11 5] A5 KA R s R ik 21 iy 11 5| BALAH )
10. #ii OK %4 Ll 2 8l , SR )5 1R [F1E] PSoC Designer.

apSense Wizard @
Global Settings | Shider Settings
Dich e SWo SwWi1 SwW2 SW3 Swi4 SW5 SWi SW7
les = PO[31 | | PO[1] P2[7] . | P2[5] | | P2[3] P2[1] | ' P4[7] P4[5]
Rezolution I
Sensors Count I
Diplex
Diplex
> - r> ) :> w h-17} o
51 == == == 8= =
s == bl =i e
Chip Pin Assigment Yiew | Tahble Pin Assigment Yiew
SroEEQSENES
fhbcEShannn
swa 1 P24]
SwWa 2 P2[2]
SWS 3 k F2[0]
SWE 4 CYBC28545 30 T Pafs]
W7 5 20 [ Pa4]
PA3] ] TQrpP 28 [ Pa2]
P4[1] 7 27 [ P[]
SMP 8 26 [ xRES
Pa[T] a 25 [ P38
Pa[s] 10 24 [ P3[4
Pa[3] 1 x] P3[2]
Legend for Chip:
__________ [ Unavailable pins [ Assigned Sensors
%E§§E§ saLos [ Locked pins Right Charinel
e A Ll [ Right channel available placements B Assigned Sensors
[ Left channel availsble placements Left Channel ’ oK ” Cancel ]
Total Sensors: 13 | Buttons: 8 | Sliders: 1 | Radial Shiders: 0

fRIREE I O K. WEM P RBSE, LN . IR, A DAL RIS 7R g5 H 24T % .

RYYRS: 001-93050 Rev. ** 7 22/62
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ngYP_HESS X{ CapSense Sigma-Delta

IR E G, RO A C B S, gl B, SRS R AR 51 S . 15
SrECHHUH AR JE R DLEAT B AL

AR A RE
XL
FVFEE A — A 5 R P B T RS R M R . AREZEE, ISR L.

ST SRRV 4%, IZ{EE T CSD2X_wGetCentroidPos API F ik [F1{f (VG . SR 51 4%
JREMETIEEIRAS, RSB EENEWE N CSD M S W E NP5 %E. CapSense HikiReE
FHARAE B AR BB, K A O B P 4 B 23 R

[ A A R

mSsEJE, i “Generate Application” (RN A o IRIEE TN LS ECE . 5. WL
Moy, SR —HEK . XEEKA T CSD2X_Table.asm 1 CSD2X.asm H.

(ot

R R P B MMERB X B OFERANTZY. B—AFHRmAS, FBoANTFEERMIMENE CAEhidw
) o HAMARE, Sl T AGEE, RIEHIH T IrE ML RS, REHINTF R A ME RS . T
[LER I ST wA N (S
CSD2X_Sensor_Table_Right:
_CSD2X_Sensor_Table_Right:

dw 0x0140 // Port 1 Bit 6

dw 0x0301 // Port 3 Bit O

dw 0x0304 // Port 3 Bit 2

CSD2X_Sensor_Table Left:
_CSD2X_Sensor_Table_ Left:
dw 0x0308 // Port 3 Bit
dw 0x0302 // Port 3 Bit
dw 0x0108 // Port 1 Bit

WkFE W

% CSD2X_wGetPortPin() 7218 ] .

UK

IR E T AT AL RS H BRSNS NN H, B IR S N ANk H . 2B
— R HIRA e H RS . BN FH AN T B DR RS R P AITR RS . B oA F
WIOR AR I R AN IR IR T T (4 RO, 0 FmAT) .
UL Ty NI E SR, K Pt S T A PO R T AR Y CSD2X ) BT 2
CSD2X_Group_Table:
_CSD2X_Group_Table:

; Group Table:

Origin Count Diplex DivBtwSw(wholeMSB, wholeLSB, fractByte)
db  0x0, 0x3, 0x00, 0x00, 0x00, 0x00 ; Buttons
db  0x3, 0x8, 0ox4, 0x0, 0x0, 0x44 ; Slider 1

R4S 001-93050 Rev. ** 71 23/62
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%ﬁ' CYPRESS X CapSense Sigma-Delta

L%

MRS R 5 HORH T WU TIVERY, W iz A o TR AARIUT 5s . B, W B AR 28 m AN i B 4L
o ZRMMDE AL BRI RS, DUSCREAS B o0 HERAG B 91 o TR A
HEE IR Rt

DiplexTable_O:

; This group is not a diplexed slider

DiplexTable_1:
db 0,1,2,3,4,5,6,7,0,3,6,1,4,7,2,5 // 8 switch slider

CSD2X_Diplex_Table:
_CSD2X_Diplex_Table:

db >DiplexTable_0, <DiplexTable_0

db >DiplexTable 1, <DiplexTable 1

MWij7#
WGP P AR MRS o5 ] — A1 . T Sl IE TR A TR R P K AR AR I . %R
HI 2B G, e T AR IR AR Y o

CSD2X_1 Order_Table Left:
_CSD2X_1 Order_Table Left:
DB 0x01 // Position 1

CSD2X_1 Order_Table Right:
_CSD2X_1 Order_Table Right:
DB 0x00,0x02 // Position 0 and 2

SHERIR

PGAGain_RIGHT
ERNE N 4.00.

PGAGain_LEFT
ZEHAGER T M RIS E . NAABEIEFR ADC ¥ E PGA #1i. A LIRS & Fi> PGA 1
. WIHRHE A PSoC Designer B¢ API HFTHEMILF) CSD2X_SetPGAGain FIfe, &5 EHIAT 1
48.00 2 (8] ASZE/NT 18 BE . BIAME N 4.00.

FieEE
BB T 8 A AL A RS . IR AL A A TE 3RS, blsAnySensorActive() B8
ok iR el 1. iR A AL a8 5], ) bisAnySensorActive() B IR A1 0. FFa A I R 123
TR AR AN 2% . BUEYEHE N 5 2] 255 5 BRIME N 40.

e 75 )
AL RS, B2 B E A S R . NI AL RS, PO R AR T %
B AT EUE . BUEYEREI N 5 3] 255 5 BRiIAMEA 20.

BaselineUpdate (EHKEH) RE
MOET R GETHEUE & T AT ALk, R H EEM TR BME ( “Sensors Autoreset” SR E N
“Disabled” ) W}, WIMarsEesk 5F G M Z @S BB — M. Sz 7eiin, Sk
SAGFEMEEY, FEE %A LSO E T SR LR I I I A A A B BRE . TRE(EA O B 255,

RYYRS: 001-93050 Rev. **
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%iCYPHESS X{ CapSense Sigma-Delta

SHEROR, ML DT S . G R BT AR (S LR TR, 1B NMZ S . BUAE
5 200,

Sensors Autoreset (f&K#s 1S L)
SR E FE LR R BERT B, R CU S S R TS RER A B . M E N Enabled i,
FEAEZRBHI B 0. 1% B PR AL B i KRR ) (R AEN 5 — 10s) , (HZ AT fh 45
fR RS R UG T B SR AR B THIE, o] ABHIEAR R AR UG AT T o SR UG TSR AR b T ] BE 2 HH FE VR FE 1 R 21
PE S TE e S A 7 YR iR R R AR BT S U .
WS b2 H B N Disabled  (ZER) , WA M A6 TS FE e LR 2 TR 1 Z AR T e E S50
B, A BRI AELE . FRAER & BIIETCAT AR A A% B AR T S 46 TH B SRR b T+ IR AR GR 24T T I
@, SN ZSEFRE N “Disabled”  (Z2FD) RE. BUAEE NEZEFRE.

YRS 001-93050 Rev. ** 71 25/62
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%fCYPHESS X{ CapSense Sigma-Delta

B TS HO BEHELR SRR .

K 14. Sensor Autoreset ({ERSRHZIE ) S50
Autoreset Disabled

4 Baseline

Rawcounts

Difference

Autoreset Enabled Time

Time

Hysteresis (iR#)
“CORYE 7 M RBUEVNTFIRBIE, BARER T AR RS YA TIESNIE R ARE SRS . SRR K
AT ARESPRA, WZEE B IR T FHRBE SRR 2 . R A BRI TIEEIRE, WEET
OB AU T FHRBE 5B 2 %« %S TN TR &L PR f = B . 418 A blsSen-
sorActive() 2 bisAnySensorActive() i, 2 PPl AR ) BIE . 7T LS H blsSensorActive() B4
ba;ﬁnsOnMask[] B 1) ) 3 [l M A IR SRS . UEVE A 0 31 255, {H2 W4T “ FIREE 7
ZHRENE.

RN IR PR RIEHSHL, A Rem M NS G ARSI 25 =
(ESD, HJEARUERKMD » FFAERFEOL T S UL T SE ARSI . BOAEY 10,

RYYRS: 001-93050 Rev. **
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%iCYPHESS X{ CapSense Sigma-Delta

ZH3)

“EPE) T ZEONMEBERE PRSI T A ER RS . N T AR EES AANE Bl 5 2]
ESPIRAS, XMTHRErEALE, 2 EUES AR T FRBME SR M. PiEa) % i bisSen-
sorActive I blsAnySensorActive AP p&#i#1 ,

A EUETE RN 1 ) 255 ; BRIMERN 3. K iZEEREN 1, BRI LR35,
NegativeNoiseThreshold (4l &)

“CHEEFEBE " SRS A EE TR, R MRS TR T AL, H o FH
KTUCBME, WA SEL., H2, WRAIHREG T TEERES (EEKXTRE) kG
LowBaselineReset Z T & FEAR S &, WX IEAEL T RAL. BRIAEN 20,

baseline does not update

positive noise threshold
baseline will update

baseline
baseline will update

negative noise threshold
baseline does not update

unless samples > LowBaselineReset

LowBaselineReset (fKFEHELE )
LowBaselineReset (XILHELE A7) %5 NegativeNoiseThreshold (5B A 5 ) 2 Bfic &
o BT @ BEMAEARS, WH R BUEIR T 7150 NegativeNoiseThreshold L, T FE L
W EHIRIGTIEE . ZSEEEPR B80T B R T TR I R AR IR A SE . el R
2 1E 5 Shi F 48 CRE AR g LI ERIME A 50.

FIE
WS H G RS RE R . B TFE Fast. Normal A1 Slow. ZRi\i%E N Normal. B8 34
T EA LTI A

B RS ENL

WG N YR R P AR AL

B FEBDMRGRWIEIR; AT DA K R B

FHHH EE AN 70 A AE U D5 TR0 VCL 70 A «

YRS 001-93050 Rev. ** W 27162
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b4 CYPRESS

X CapSense Sigma-Delta

VC1
—Hr Delta-Sigma |53 —Hr Delta-Sigma i i3
HiEE ACC+ASD #ith ACE+ASE ik
PRI 3 2
B 4 4
30 8
PR (—HriREHED

S ToERM PR (L “ 7 A o ATRERIIETIELSE 8 iz, 10 ALAN 12 Az, N A2+
ORI B R IETHEUE A 2N-1.

BER I3 2 w4 e A A £ SR R EEANE IR Ll BRIME Y 12,
% 5.

XFT 24 MHz IMO #/ERITE L, FAHIF IR (LA ps A BAn) 54 R BRI 73 26 1 Ok &R
AR (BAN “fr” )

HEE
Pk E¥ 18k
8 85 130 260
10 130 260
12 260
E%\‘:

510
510

1020
FAFINT 8] 2 P A% S @ 4 i 2 TR PO ] TR B o 0bb P 1) 60, 55 4% TR O W ELINF [) L J )  A i SE IR L
AT i ] b LA K K SIUAL LI )
SEE (ZHiEfeE)

ST e B . I A8 0 i

12 A7 AN 14 47, GniRiX et & 75 B m 0 PR,
AR SRRE, IR LUCRRES B EIME . N S 9 e i RIS MG T 30UE y 2N-1, K4
HER AT HE A BASIN 1) R RS e LE . BRIMEA 12,
% 6.

XFT 24 MHz IMO #:AERIIE L, FAHIF IR (LA ps Y Hhn) 54 R B R 73 26 1 56 3R
PR (BAN “HL7 )

HPE R
PRI EH &
10 124 136 296
12 220 220
14 428
E%:

548
552
FHHHIT [ A2 1 /A% TR A 31 41 [ F) IS [ ]

1060
AT i ) o LA K Kt AL HELI )

o BUIN A0 HEAL AR I BB H) L | 28 Fe e 1B . A

RYYRS: 001-93050 Rev. **
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%!cy PRESS X CapSense Sigma-Delta

IDAC{E (%)
ERINE N 200,
IDACH CH)

S HACEM T IDAC BCE . e AEIE K A I B B UR T2 28 i HMes, JEEEEOC.
IDAC fH, LASREUKZINEEA VLI 50-70% (R AT, 7T LAAEIZAT I (8 FIAH S A AP b 5 5i%

ZH
HUESE RN 1 3] 255 5 ERAE N 200.
IDAC JEH
SZSHAUEH T IDAC iLE, T 1% & IDAC 4T Resl. 1% B M4 R F T 0B E A B (145
TR OO0 P A R
wE gR
i 5K IDAC LM 19.92 pA
4x B¢ K IDAC Hii N 91.03 pA
16X B K IDAC Hiifi i 318.75 pA
32X K IDAC Hiji N 637.50 pA

a. MRV Hrikits

FEXGEERE S, KHA R NS SRR A miE. BOMEN x32,

g S

GSHUE T 1 ias + PRS8 BLE . %S HUN T E W Mias A W ar £ 48, JFf € TS TR
A . ZSEACE T AT S IR E . T s R B RTE Dy 1 %) 255.

EWAEAE 2n — 1 DISREUR K(ERELE (SNRD

1

3

7
15
31
63
127
255

HAEZ SBOEZ MRS, JCHRR AR PR A HE R OL R - BRMEN 7,

R4S 001-93050 Rev. ** 71 29/62
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%iCYPHESS X CapSense Sigma-Delta

57 W EE AR H
Al LA BT 548 (Row_0_Output_1 ¥| Row_0_Output_3) H ) — Mk F i B ilfE S8, &
ITH AT DL B = A5 I Hh—A~ % ‘Row LUT Function” (1T LUT Zhag) & EN

‘A BRUMEN “None” (6D .

PRS Z i
ZSE0K PRS £ 0K E NET PRS IACE . A LR HANED:

B — E2UiEE N AR AR, EHTEEEAEE, K rlaesE A % 52 /M )R

ajzAR

B K — KZUEE ARG ZE, (H2 220 75 S 5 N
BNEEN “H7

B shiHE
{FRE B B 3 HE API R 2R .
“ BahkeHE 7 (Autocalibration) 1¢i& AT IDAC il & . Autocalibration H 3% 7] G2 IDAC 18 DA
SREL O HE R L 1 — 2R 1 R AR5 X2 %MK CapSense SHiE 3R R, (H2'E RVFIFIR TR
o R IR T SR HRT 5290 B A i R 4G 114, Autocalibration # ] ROM A1 RAM %35, 3607 J5 8hit
B o W SRR HE JE IR UG T EUE /N T HER VO R 1 —2F, DU 2434k IDAC i [l B B Pl 7S B A%
Autocalibration H T-#B/r 12 = ThRERCE . BRAEE N “Enable”  (ffigg) .

Reference LEFT
ERIME Y ASEL0.

Reference RIGHT
USHAUER TGS E . 2B AL BERBILESRSEH. SEERE A HEHE R
Iriies. BRINMEN ASELL.

Z%H

YRS HE R EABRLAGIZE (ASEL1D) BiAMIENR PWM/PRSPWM 55 CRHEMWH RC JEH &
1 AnalogColumn_InputSelect_1) i}, 1%Z%&H T —Fr Delta Sigma f#il#s, HH T % & L
ZFEAl. JUZFEREWR (VBG) ERAMBHL s Ok B A FPH UL & 73 s 1)
AnalogColumn_InputSelect_1) i, HAE AR

TrBMIZFEME (U4Avdd) . 8 R AME (34vdd) « USHEIE AR, REUES TR, (H2&%
5 iz PR PR M 1 K

AR B AR SRR B A I A ZE R (i, RS A KN R IET ) . WA] LU
APl REUN BEABR R LRSS BRGNS HH, KM IRGTHEUE . BRMEDS 4.

SCRY4E: 001-93050 Rev. ** T 30/62
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ngYPHESS X{ CapSense Sigma-Delta
RRELBE 5 B Pin_LEFT

R FEE] Pin_RIGHT
ZSHAEA T RoLE . S8 A miE s EIERINB R G (Ry) BI5GB E5
Iy H N P1[0]. P1[1]. P1[4]. P1[5]. P3[0]. P3[1]. P3[4]. P3[5] (Ai#i&), LM P1[1].
P1[2]. P1[5]. P1[6]. P3[1]. P3[2]. P3[5]. P3[6] (fi#if) . AT —sbgsfbsBnkihil E, Hiks)
AT . $&7m: AR s g e ) — S T HARA & (B, SEH TERESER , WA
REAE ] P BLRSHS R Ik B e A, CSD F P BEL) JG SR b AR 1T e s Vi A A1 5 IR 422 = 15t
BH. IXAETTLAZESEA P3 i 1 R4 A B 59— 12C 3t o 4 51 0 PA[S] Bk P3[1] LAGEE G 12 il
I

BackgroundScanning (&&E#)
WIZZ 30T D fE O H AR 2 2 e . RIEIEEE, KA RS AP AH RIS .

FMEA_Shorts_Test
ffREBNEE F FMEA 514K

FMEA_Cmod_Rb_Test
fffETHH Cmod A Rb B .

NMHAgEED (APD

RiFRFEEEC (APD BRSOV AR PR — S0 A4t (165 A8 B8 o 2 A B . AR 5 2 AN
FeBE 1, DA BRSO B AR AR 5 B

HESI I PR A — N S B AE T H b, BE S P Tl R A B . ORI B, # N
AL — NS 4R, BRSEILR,  PSoC Designer [l 52 1 F ok Fil b Bl 1 48— A 52491 43 i
CSD2X_1. Al¥F % B 2 975 A bR IR A B T f A R 23 S48 42 ik A 4 SR R B4 7
AR R SRR . £ FIIWMh, AT AR, SChl SRS S Jy CSD2X.

HEE : EXMIEN T, FFTA PR AP —FE, AR X ZFA74s A T a8 A AP R ECR B 0
WERTE G T 2 AR X BOE, U0 FH R B R R A R AT A A R0 X MR, BRI Pl “ sk 7
FEMESE N T IR E R, I H M PSoC Designer ] 1.0 JRAR C i . C gnikss E 38 mER . 4%
B 5 IR FE N R DI RAEADA T AR I 5P % 5 . BAR— BB ] PR AP B BT DUR B A BT X ARAR, {H
TAEAE BN R 2 SR .

SF T KB GEAF d A R e, AR T BB CUR_PP. IDX_PP. MVR_PP LK MVW_PP 52717 2% th
IATE . R AE 3 I RAE L, (B TIEARAEAE R R A 2 AT AME

PRALT HEN S LAV CSD2X, JAEhHKRE, 75 1R CSD2X. A BN Y, B sepl 4 RaBdi T
BN 55 BRI CSD2X B4k . A Aefd F IEHH I 2 58 2 5 I BTEVE R IR R

API BB AR 2 R RS . ANMS Tl B SOX A B, DU H e BX e . filhn, ]
DA 222 B T HOR BoR BRI A A . N IR )52 LA 2 R RS
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CSD2X_waSnsBaseline[]
CSD2X_waSnsResult[]
CSD2X_waSnsDiff[]
CSD2X_baSnsOnMask{]
CSD2X_bScanComplete
CSD2X_baSensorShortGnd([]
CSD2X_baSensorShortVvdd([]
CSD2X_wCmod_Val
CSD2X_wCmod_Rb_Val

CSD2X_waSnsBaseline[]: X & & fAME ARSI v 2R B8 BB 71 . FEB KNS TAL R B E
JE A R ECE B CSD2X_waSnsBaseline[] F551 -

B CSD2X_UpdateAllBaselines();
B CSD2X_ UpdateSensorBaseling();
B CSD2X InitializeBaselines().

CSD2X_waSnsResult[]: X2 & fAMME IR F R IGE 5 RS . RPN E T s . i
YR B CSD2X_waSnsResult[] ¥z -

B CSD2X_ScanSensor();
B CSD2X_ScanAllSensors().

CSD2X_waSnsDiff []: iX/&— ARSI, Hor & A5 S R LR B 5 2 ik 2 350 < o) () 22 4A
FEFN R /INGE TR IR E =

CSD2X_baSnsOnMask[]: iXs&—ANFA RS, T IRBF LB by 2 A& BEs T 1 0REs .
CSD2X_baSnsOnMask[0] B & &8s 0 2| 7 UHERSA,  (fL/E6Hs 0 2L 0, LRy 12101 1) .
CSD2X_baSnsOnMask[1] f0 & & /&4 8 | 15 FERSAL (AR TFED , KIREHE. b FEFIA S o ER
e DL AT BB AR IS . IR BT R BN 1, SRMIRALE N 0. CSD2X_baSnsOnMask[] %4
Alj@ CSD2X_blsSensorActive(BYTE bSensor) %k CSD2X_blsAnySensorActive() T-F2/7 5 # .

CSD2X_bScanComplete[] : RAEREAMIERELRERN, 2B EA G THEERBAHEN, KXEZ
A, FELE CSD2X Hil B e .

AL Bl 5
CSD2X_SCAN_COMPLETE 0X01 T R 52 b R
CSD2X_SCAN_1COMPLETE 0X02 I — A R SR 52 b
CSD2X_SCAN_ALLSENSORS 0X04 PTG R R &

CSD2X_baSensorShortGnd[] : RA FMEA VEREM AT RERT, %2 15514 A 2.
CSD2X_baSensorShortGND[0] L& & 84% 0 2] 7 FIHERS AL (fLJEs 0 /247 0, FRIEES 1 207 1)
CSD2X_baSensorShortGND[1] U & 14 88 8 #| 15 IS AL (W FHE) , KIRSHE. Z 7S FrE
oL E 2 UV FTA SR E 4548 .  CSD2X_baSensorShortGnd[] £ i i
CSD2X_bFMEA_CheckGndShort() & %5 i .
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CSD2X_baSensorShortVdd[] : {X{EffEE FMEA PERER, ZFTRESIA A 3.
CSD2X_baSensorShortvdd[0] & & &84 0 2 7 FIFERDL,  (fLIKE% 0 2407 0, FREES 1217 1) .
CSD2X_baSensorShortvdd[1] f& 5848 8 £ 15 RS (WIRFTED , RIS % FHEIIE SR
TCERBUL VRS T A BB A 2% . CSD2X_baSensorShortGnd[] %4 it
CSD2X_bFMEA_CheckVddShort() & %5 #r .

CSD2X_wCmod_Val[] : {7t FMEA YEgesifine, HH HikE IDAC Hikwy, HFLEAFR. ZLELD
CSD2X_FMEA_Cmod_Check e85 4 At i+ 5 Cmod {8 .

CSD2X_wCmod_Rb_Val : {X7EffifE FMEA VEREJFIEE Rb ARy, ZFBEA AN ZEEEY
CSD2X_FMEA_Cmod_Rb_Check et [a1+ prit 5.1 Cmod 5 Rb [1)3F,

PAN AR A T2 BAe i

B bNoiseThreshold — 77 NoiseThreshold (M B{E) S4UH;

bNegativeNoise Threshold — 77f#% NegativeNoise Threshold (£l B {H ) 24 {H ;
bBaselineUpdateThreshold — 77fi# BaselineUpdateThreshold (JE#ELL 5918 ) S5l ;
bHysteresis — 171 Hysteresis (iR S

bDebounce — i Debounce (F#5)) S,

bLowBaselineReset — {71 LowBaselineReset (KILHELLE 1) SH1H;

baBtnFThreshold — & MEEESAE BN TR BMEME . 7] LLilid CSD2X_SetDefaultFinger-
Thresholds() BREVI 4% &

o

I 1 I 1 11 1 1 R R R R R R R R
B B BBEEETE B B B B E E E E
cpPPVCPPV C P P v C P PV
NRRCNRRCNIRIRICN R RC
T S sSs2TSS 2 T S S 2 T S S 2
API 8 8 8 8
CSDZX_Start() . . . ) . . . ) ) . . . 0 ) ) .
CSDZX_StOp() . . . . . . . . . . . . . . . .
CSDZX_ScansenSOr() . . . . . . . . . . . . . . . .
CSD2X_ScanAllSensors() e o o e e o s e e e e e e e e
CSD2X_ClearSensors() o o o e s s s o & o e s e e e
CSDZX_WReadsenSOr() . . . . . . . . . . . . . . . .
CSD2X_wGetPortPinLeft() o o s s e e s s s e s s s s e .
CSD2X_wGetPortPinRight() ® o & & s s s o e s e s e e e
CSD2X_EnableSensor() e e o e e o e e e e e e e e e
CSD2X_DisableSensor() o o s s e e s s s e s s s s e .
CSDZX_SetscanMode() . . . . . . . . . . . . . . . .
CSD2X_SetPGAGainLeft() c o e e BB BE
CSD2X_SetPGAGainRight() e o o . S
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I 1 11111 I R R R R R R R R
B B BBEEETE B B B B E E E E
cpPpPPVCPPV CP P v C P PV
NRRCNRRZCNIRRCNR RZC
T S sSs2TSS 2 T S S 2 T S S 2
API 8 8 8 8
CSD2X_SetPGARefLeft() o e . -1 |
CSD2X_SetPGARefRight() e o e e e o e e
CSD2X_SetRefValue() o o o o« o e
CSD2X_Calibrate() e o e s o e e .
CSD2X_UpdateSensorBaseline() o o s e e e s e s e s s s s e .
CSD2X_blsSensorActive() ® o & & s s s o e s e s e e e
CSD2X_blsAnySensorActive() e e e e e o e e e e e o e e e
CSD2X_SetDefaultFingerThresholds() e e o e s+ e s e s e e s e e s .
CSD2X_lInitializeSensorBaseline() ® o s s & e o o e e e e e e e .
CSD2X_InitializeBaselines() e e e e e o e e & e e e e e e
CSD2X_UpdateAllBaselines() e ¢ o e e e e e e e e e e e e
CSD2X_wGetCentroidPos() ® o & & s s s o e s e s e e e
CSD2X_wGetRadialPos() e ¢ e e e e e e e e e e e e e o
CSD2X_wGetRadiallnc() e ¢ o e e e e e e e e e e e e
CSD2X_baSensorShortGnd() ® o & & s s s o e s e s e e e
CSD2X_baSensorShortVdd() e e e e e o e e & e e e e e e
CSD2X_bFMEA_Left_Cmod_Check() e o e e e o o
CSD2X_bFMEA_Right_Cmod_Check() L I
CSD2X_bFMEA_Left_ Cmod_Rb_Check() o o e o e e e .
CSD2X_bFMEA_Right_Cmod_Rb_Check() o e e o e e e .
CSD2X_Start
LR
PR AE S F R B A AR . I 24 76 O A AT At P A R 8 i 1 P o
C R

void CSD2X_Start()
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"4
Icall CSD2X_Start
Y
pi
iR Bl
p
H AR

*%*

CSD2X_Stop

VLA
o b AR SR, AEH N, JR A CSD2X_ClearSensors() LAk BT 14 B 5201 N ARTE 2R
&

BN o

C R
void CSD2X_Stop(Q)

Tt
Icall CSD2X_Stop
24
o
yACILIER:
p
Atz

**

CSD2X_Resume
Vi BA :
W H CSD2X_Stop 2 a1k 2 F F i .

C JERL.
void CSD2X_Resume()

%%
Icall CSD2X Resume
ZH.:
Vs
yCACILIER
o
FeAt A -

*%*
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CSD2X_SetPGAGainLeft
YEE:

X CapSense Sigma-Delta

HE PGA B i B i, K 2 B i A A F S R A o P e LI
CJRAL:

mov A, bGainSetting
Icall CSD2X_SetPGAGainLeft

void CSD2X_SetPGAGainLeft(byte bGainSetting)
-

M.

bGainSetting: F#*%H T7E C i& 5 AL 4iiE 5 include ST HEMIFF 5 4 KA. PGA
BB 1 8 48, ASCRRRILBE N 1 LUMIECY . iR E0s+ ADC fl CSD #EURH . &
S E ADC TR SR M2, SR T VAR 200 26
BB AR "
PGA_G48_0 0x0C
PGA_G24_0 oxlC
‘ PGA_G16_0 0x08 ‘
PGA_G8_00 ox18
PGA_G5_33 0x28
|PGA_G4_00 ox38 |
PGA_G3_20 0xd8
PGA_G2_67 x5S
‘ PGA_G2 27 X6 ‘
PGA_G2_00 k78
PGA_G1_78 0xE8
PGA_G1_60 0x08
PGA_G1_46 OxAS
PGA_G1_33 OxBE
PGA_G1_23 oxCE
PGA_G1_14 OxD8
PGA_G1_06 OxES
PGA_G1_00 OxES
T i E .
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A

*%

CSD2X_SetPGAGainRight

LT
AN PGA B i B 2, K 2 B i A 1R S R A o P e LI

C JRAY:
void CSD2X_SetPGAGainRight(byte bGainSetting)

-
mov A, bGainSetting
Icall CSD2X_SetPGAGainRight

SH:
bGainSetting: T34 H T1E C 1 5 MIL%15 5 include SCHH R HLI 75 44 KA. PGA 34

M EJLEDE 1 3 48, ASZEREHRE N 1 DU . %R0 T ADC 1 CSD AR EH. &
o B ADC TRBCK #3125, ARG T B ] 281 35

Ry HiE
PGA_G48 0 0x0C
PGA_G24 0 0x1C
‘ PGA_G16_0 0x08 ‘
PGA_G8_00 0x18
PGA_G5_33 0x28
‘ PGA_G4_00 0x38 ‘
PGA_G3_20 0x48
PGA_G2_67 058
PGA_G2_27 0x68
PGA_G2_00 0x78
PGA_G1_78 0x88
PGA_G1_60 0x98
PGA_G1_46 0xA8
PGA_G1_33 0xB8
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RF5 247K HifE
PGA_G1_23 0xC8
PGA_G1_14 0xD8
PGA_G1_06 OXE8
PGA_G1_00 OxF8

HT I E.

R EE
G
HAhgm

*%*

CSD2X_ScanSensor

LR

AL E I AR o AL IRER S5 VB R M 0 BB EIE L /KA i 5 . OXFF RosBbid X ANE g 1)

EEEPURES
C R

void CSD2X_ScanSensor(BYTE bSensorLeft, byte bSensorRight);

-

mov A, bSensorlLeft
mov X, bSensorRight
Icall CSD2X ScanSensor

ZH:
A => KIEIELIRG S
X => fEIEL RS
pAEILIER
o
Rk

**

CSD2X_ScanAllSensors

LR

R A ME R R 5] ) CSD2X_ScanSensor(), fAATE CUL B AL KA .

C JRA:

void CSD2X_ScanAllSensors();

L

Icall CSD2X_ScanAllSensors
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H Az

*%*

CSD2X_SetScanMode

LR

AR (4 T 85 41 T3 B A1 73 e 5 L B N

CRA.
void CSD2X_SetScanMode(BYTE bSpeed, BYTE bResolution);

-

mov
mov

X, bResolution
A, bSpeed

Icall CSD2X SetScanMode

ZH

bSpeed: 74 &F
T T bSpeed ZH [ &

HE BfE
CSD2X_FAST_SPEED 0x01
CSD2X_NORMAL_SPEED 0X02
CSD2X_SLOW_SPEED 0x03

bResolution: F3#0#FF o K BUAE ¥ BN HT R B 70 HER AL . AU o+ P R AL
AR T — B R 25 1Y bResolution 4 AT B & :

HE HE
CSD2X_8_BIT_RESOLUTION 8
CSD2X_10_BIT_RESOLUTION 10
CSD2X_12_BIT_RESOLUTION 12

TR T B R 25 Y bResolution ST R & -
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HE HofE
CSD2X_10_BIT_RESOLUTION 10
CSD2X_12_BIT_RESOLUTION 12
CSD2X_14 BIT_RESOLUTION 14
R [EE
5
AR

**

CSD2X_UpdateSensorBaseline

LR
B XA A SIS TH 54T B () 7 SE BB M PR O IR MR AR IR R4 . R« iR =
J7iE 7 AT
“WEAETE T AU TNAEE.
1. HXH CSD2X_UpdateSensorBaseline() i, i MR 4G 1HEUE 3 2 LA IR SR HE 2 k155 2
5. WEEAAEE CSD2X_waSnsDiff[] B rh, ] DUE % 4E .
2. I BRARF TR A H B E AL (Sensors Autoreset) , N4 CSD2X_UpdateSensorBase-
line() i, ZAHZ 5 S BEHAT LR . WA TS A, g RImBER M. R EE
TR B, WA M. R RE TR RES H B E AL (Sensors Autoreset) , NI G iR A ]
EZHrr, Z{EH 2 BmE] .
3. BRI B 2R « UL TEH R~ (BaselineUpdateThreshold) J&, FEEZkH 1
gy, HMEmESEA N 0.
4. IR AT BUR T e R, R B ZE waSnsDiff[] FE51 th D B 467 8 0. B,  BEFER A&
BERT OB T S B TER

CJFA.

void CSD2X_ UpdateSensorBaseline(BYTE bSensor)

s

mov A, bSensor
Icall CSD2X UpdateSensorBaseline

SH:

A => fEREEHS
AR

7

FH ARz -

*%*
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CSD2X_UpdateAllBaselines

LR

f#i i} CSD2X_bUpdateSensorBaseline() &% 5 5 il A 14 B g (1 3L 2k .
C RA.
void CSD2X_ UpdateAllBaselines()
TG
Icall CSD2X _UpdateAllBaselines
S

o
AR

o
At -

**

CSD2X _blsSensorActive

VLB
R 25 58 AR IS 5 TR BUE 2 M 22 E T B8 . IR N . IRIE AR IR nT R B FE, X
FARBEIGIN B LIS E . WAL AR AL TG BPRAS, WA . W R AR AR A T AR R
A, NI KAZBRME . %R E0E T 55 CSD2X_baSnsOnMask[] 41 i A& & &8 1147

C JR2H:
BYTE CSD2X_ blsSensorActive(BYTE bSensor)
T

mov A, bSensor
Icall CSD2X_blsSensorActive

2
bSensor A => L 45 %m 5
R EME:
PR B TR IRASIS, RN 1 (LR AL FAEHBRA T, WR [ 4 0.
A=>1: FoRIERIERENTHARE, 0 FRFHEMEREL TIHHRE.
oAt g .

*%*

CSD2X_blsAnySensorActive

PR
R T A A s 5 T HR B 2 A Z T B8 . &1 1 2% 1 Fil CSD2X_blsSensorActive(),
DA ZE 8 FH I R 30U 58 B CSD2X_baSnsOnMask][] F441) .

C R
BYTE CSD2X_blsAnySensorActive()
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T
Icall CSD2X_blsAnySensorActive
S
Vs
yACILIER:
FIRAR AL TiE PRSI, IREMEDY 1 ARG AT ARESPRSR, AR [EME Y 0.
A=>1: FoR—ANEEZMERGSL TR, 0: B EAMEREGELTHRE.
At

*%

CSD2X_wGetCentroidPos

B
RO 2 RS, AL, RS R AR NI A5, HRAE CSD2X [ S s 2 1 4
PO R . OUET AR T CSD2X [ S XU, B # A T A

C JRAY:
WORD CSD2X_wGetCentroidPos(BYTE bSnsGroup)

T

mov A, bSnsGroup
Icall CSD2X _wGetCentroidPos

¥

bSnsGroup A => %5

Z%iﬁ(%f’ﬁ?ﬂiﬁ%ﬁ@%i%@%&éﬂE‘J?E%o Y0 RILAL KA . WAL 1 A S 2T S AR I A
R EME:

HAMAME, LSBT Ad. MSBAIF X .
HAbF A

SRR g 2 e A BB SR SR E T . e Ree X TR — ik, DLl 2 E .
R R ZEEE S, WEZE TSR LSS % T RET

W RFEANE R AL IR TR IPRAS, ZR B BE TR E )y CSD2X A T H R B R0 Hr M.
REA TR TIEIRAE, WREIRE -1 (FFFFh) o WERAEPATH O 1 BT E AR H I
THER, IZRBCKIREl -1 (FFFFh) o &R, FLMEH CSD2X_blsSensorActive() 15 74 € fiil
T WA A B

VEE: WA SR BN A T B R T e A R, W% BIAE v R AR R ) O S5 S . A0 N R R (R
/Ny (N2 LM 7E 25 5 R 8 rm) » (E 1S M A AN 2= AR R A Rl

=
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CSD2X_wGetRadialPos

YEE:
KA O ZEERES . nRAFAE, MIARYE CSD2X [ M R it Bz o B . R iUE
5 CSD2X [i]- 578 LIRS 2%

CRA.

WORD CSD2X_wGetRadialPos(BYTE bSnsGroup)

G-
mov A, bSnsGroup
Icall CSD2X wGetRadialPos

¥
bSnsGroup A => i %95
S EE IEAEE AR SHE 2090 5 . AT LLEE CSD2X F /7 ik 1] 5 M S 2% 26 v 1 42 I 3R B
Hom's (Bln: s2 MRS &mTN2) .
R B {H :
RIS MALE, LSBT A FAIMSB AT X .
HAbgm.
ST RTINS E R —X, DLE R AR S. RN R EEGES, WEE
AR L G WA % TR .
WIRFEAE AL BE A TIE RS, 2R B BUENF IR E I CSD2X A T B 17 HRE. W
REEATATFL R B TGRS, RO R Rl -1 (FFFFh) .
ER: R KBRS T BUE R TR A, W% FRRE v e A e b g5 R . 1 B e S BB I
WBEUANG (NAEZ e R 0 e s m) , 50 AN S AR A O
CSD2X_wGetRadiallnc

LR
R EISEPR PR ARG OL, BIFIRM AT B S m i B 2 N Z(H. %K %5 CSD2X_wGetRadi-
alPos() Boxi il JFRMJE& A rEds (Bl RAAEN RS .

C JR2H.

WORD CSD2X_wGetRadialInc(BYTE bSnsGroup)
T

mov A, bSnsGroup

Icall CSD2X_wGetRadiallnc

¥
bSnsGroup A => i %% 5
ESHUE IR SRS 4 %5 . AT LUEIE CSD2X I F i i) 5 MR S 46 2R 72 1) 22 3R Y
How's (Blan: s2 MEESHE%&am5 RN 2) .
R [E{E :
FHBAME ORBENIE, 48D, LSBALT Ad. MSB AL T X Hi.
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FHEBAE 2 TIRR U B SAeni i B 2 A B 228 WERAEJe il (R A R AR A A= fbBE (33008
Ik CSD2X_wGetRadialPos() iz [A] -1 (FFFFh)) & M ai A E M (R CSD2X_wGetRadi-
alPos() iz [F] -1 (FFFFh))

HAbF A

AEI ] CSD2X_wGetRadialPos() APl Z &, A feiHZ T 1EF. BFOVEMA i CSD2X_wGetRa-
dialPos() ¥ & 1A #F % CSD2X_waSliderPrevPos il CSD2X_waSliderCurrPos.

CSD2X_InitializeSensorBaseline

iR
BT AL S, B WIIA1E In#k # CSD2X_waSnsBaseline[bSensor] i8It &4 . JRIGTHHEUE
e 52 ) 0 P ade AL AR I B AE AR B Ju 3R o RO T B AT B AR SR AR I B HE A

C JREA:

void CSD2X_InitializeSensorBaseline(BYTE bSensor)

T

mov A, bSensor
Icall CSD2X_InitializeSensorBaseline

4

A => fLIRE 5
iR [EE

x
FH Az -

**

CSD2X _InitializeBaselines

LR
AL S, AR INEF] CSD2X_waSnsBaseline[] B4 . JF UG THEUE 4 & i 2
MG IR AR I EE L P S v
C JRA:
void CSD2X_InitializeBaselines()
Cé:
Icall CSD2X_InitializeBaselines
24
Vs
R [EE :
Vs
A

*%
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CSD2X_SetDefaultFingerThresholds

BiE:
W 48 BE S BUE N #3) CSD2X_baBtnFThreshold[] FEFI P . 5% A ¥ H & XE T30 in# 3
CSD2X_baBtnFThreshold[] F#41, | LAZiAE S 2 Hi i FH i ek 4

CRA.
void CSD2X_SetDefaultFingerThresholds()
G-
Icall CSD2X_SetDefaultFingerThresholds
2
o
yACILI=R:
p
At -

*%*

CSD2X_SetPGARefLeft

BEEA:
AN 2B RN PGA SHANA P AIRSENE . WRFEAAFRN S 3B L %8,
W % R 8. 1%k %A] 5 CSD2X_ScanSensor() B4 & . ZRB0EH T Rb iC & .

C JRRY.
void CSD2X_ SetPGARefLeft(BYTE bRefValue);
-
mov A, bRefValue
Icall CSD2X_SetPGARefLeft
SH:
bRefValue — K EZEH. #2ZHME N1 (AGND) 52 (VSS) .
RIEE :
G
HAehggma .

*%*

CSD2X_SetPGARefRight

PLHA:
ZHREKR 2 Rb BB 4 PGA ZEHMA IS HORE . R FEHAF NS E R E T
He AR R, S %R B %R BT 5 CSD2X_ScanSensor() S A . iZ R E0EH T Rb B
B

C R
void CSD2X_ SetPGARefRight(BYTE bRefvalue);
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9.
mov A, bRefValue
Icall CSD2X_SetPGARefRight

¥

bRefValue — % EZ#H. #ZMEN1 (AGND) 52 (VSS).
R [EME:

7
HAth g -

*%*

CSD2X_Calibrate

LR
ZREK 2 & DAC HIHI B SHORE, DIRs)—FialE N R IR THE. HE R YIIRLRT
PAIZR . ZRBAEN T Rb L E .
C %Y.
void CSD2X_Calibrate(void);
/P
Icall CSD2X_Calibrate
ZH.
o
yACILIER:
p

FHAhF -

**

CSD2X_ClearSensors

YR
I AL K VR ] CSD2X_wGetPortPinLeft()/CSD2X_wGetPortPinRight() i1
CSD2X_DisableSensor(), i KL a5 R N AERFEIRES o
C JREA:
void CSD2X_ClearSensors()
TC5%:
Icall CSD2X_ClearSensors
2
o
yAEILIER
¥
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FHAhF -

*%

CSD2X_wReadSensor

YiE:
R[EA A X e R G i E (58 LSB A1 MSB)

C JREA:
WORD CSD2X_wReadSensor(BYTE bSensor)

T

mov A, bSensor
Icall CSD2X_wReadSensor

SH:

A => [T
R EME:
SR IFAREE, A H LSB A1 X H1) MSB.
HAth g -

**

CSD2X_wGetPortPinLeft

YL
IR ] $8 5 AR A% 1 i 1 5 AN 5| BHIFERD . A28 2406 CSD2X_Sensor_Table Left[] H 50 2 il %
5 HBETIEPE. IR [AME A AL 84S CSD2X_EnableSensor() 1 CSD2X_DisableSensor(). % 51X

EH T RIEERE .
C R
WORD CSD2X_wGetPortPinLeft(BYTE bSensor)
L
mov A, bSensor
Icall CSD2X_wGetPortPinLeft
ZSH-

bSensor — 14—, JEELZ 0F (n-1), M “n” EiEIE CSD2X [H)F i3 B 1 F R
B (UFEREE BB ABEE) . CSD2X_wGetPortPinLeft() fifl A& 845 gm 5 SR 5 BTk i 3
) A SRS I o AN AL HE RS

AR
A => fRIRERAIA
X => IS

oAt Fy -

*%*
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CSD2X_wGetPortPinRight

LR
IR (R T 2 B A T 3 1 25 7 AR TR T v 1 A g RS . A& I 2406 CSD2X_Sensor_Table_Right]]
o R ) 2R 5| AT . IR [BIE T DAL 45 CSD2X_EnableSensor() Al
CSD2X_DisableSensor(). 1% &3 E H T XUE E A E

C R
WORD CSD2X_wGetPortPinRight(BYTE bSensor)

L4
mov A, bSensor
Icall CSD2X_wGetPortPinRight

Z2H.
bSensor — &M S, WHEZ0F (n-1), Hd “n” ZAEE CSD2X [A) 5 ik B 1L K25 M
B RS E A BB 4BREE) . CSD2X_wGetPortPinRight() 18 Fl 4% B 8% 2w 5k 1 2 BTk 1
T B A SRR (i T RN 3R
iR [B1{H -
A => RN
X => %S
FAES I .

*%

CSD2X_EnableSensor

PEH-
Bt B ik i A kA, CAEAE AN & B b b Tl & . 7T LUEH CSD2X_wGetPortPinLeft() 14
CSD2X_wGetPortPinRight() ek 0k £ N AL K ES, i [ 9 5 AL RIS AL FERD 20 Al m = 2] X A1 A
W AR BNAEE R, DA RT3 1 ity 1A 51 BRI N AL v BH A AR O B L Aff (1 A0, B2 s 5 2R
Ao IXFEIR T DUERE LU AR I DI RE -

C A%
void CSD2X_EnableSensor(BYTE bMask, BYTE bPort)

e
mov X, bPort
mov A, bMask
Icall CSD2X _EnableSensor
2
A => fERREAE
X => IS
R EME:
y
oAtz .

**

=
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CSD2X_DisableSensor

YiH:
A% CSD2X_wGetPortPinLeft() 2t CSD2X_wGetPortPinRight() B 5 ik (1% k2% . R shAR X 3 B
N “Strong”  CGGRIRZN) (RI001) o XAER] UKL IR A RS, mosls “ B e
4 7 (AnalogMuxBus) [ WTIT

C %Y.

void CSD2X_DisableSensor(BYTE bMask, BYTE bPort)

e

mov X, bPort
mov A, bMask
Icall CSD2X DisableSensor
24
A => fRIRERALA
X => s
yACILIER:
p
At -

*%*

CSD2X_SetRefValue

LB
I HE PRS B0 PWM B LB KRB E S % .

C R
void CSD2X_ SetRefValue(BYTE bRefValue);

L

mov A, bRefValue
Icall CSD2X_SetRefValue

SH:

bRefValue — 2% H K1Y, HiEFEM 0% 8 (0->Ref=1/4*Vce, 8->Ref=3/4*Vce)
R eI A :

o
HAth

*%*
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T H BB FMEA [ APIL:
BYTE CSD2X_blsScanComplete(void)

BB
K2 bScanComplete A8 & H A e ibr &, A5k [E] TRUE B8 FASLE H4 17 . % API £V A
J& BT AL ZAR

C JR2A:

BYTE CSD2X_blsScanComplete(void);

L4

Icall CSD2X_blsScanComplete

28
p

R [E]
BSHGIRE 1 CRORTESRE) B0 CRARARESPRE) « R A=>1, MNFRpRBERTR: Wk A
=0, RpRHEAMARTR.

BYTE CSD2X_bFMEA_CheckGndShort(void)

YiH
Z APl FI TR A e A RS G IERESER B, BB aFREAN) Rk,
C JREA:
BYTE CSD2X_bFMEA_CheckGndShort(void);
T4
Icall CSD2X_bFMEA_CheckGndShort
Z2H
o
& [E

MR G LS 58 GND, NZSECK IR 1. W R A L e 5 82 GND, KR [E 0.
BYTE CSD2X_bFMEA_CheckVvddShort(void)

L]
Z APl I TR R SAAEAR RS G ERERR B, EMBEFRIEN) FHk vdd.
C R
BYTE CSD2X_bFMEA_CheckvddShort(void);
L4
Icall CSD2X_bFMEA CheckVvddShort
S8
p
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R [E]

WAL RS EE vdd, 1ZSEHIR ] 1. R AT L B4 582 vdd, 4R [E 0,
BYTE CSD2X_bFMEA_CheckSensorShort(void)

YiH
Z APl I TR AL i&as 2 10 G {EREsER e, BB aFEEN) B ARG .
C JREA:
BYTE CSD2X_bFMEA CheckSensorShort(void);
T4
Icall CSD2X bFMEA CheckSensorShort
Z2H
o
1R el

N RAL RIS AR AR, RSO IR A 1. A SR RS 2 TR R R AR AR, IR [A] O,

W RAFAEAL AR BE Vpp, Tl CSD2X_bFMEA_CheckSensorShort API {5 AN 2x HE R A 1 14 18 3% 2 1] (¥ 3
HAEDL. ] CSD2X_bFMEA_CheckVddShort() 1 CSD2X_bFMEA_CheckGndShort() API k2 Gnd
A Vdd {5 A% DL

BYTE CSD2X_bFMEA_Left_ Cmod_Check(void)
BYTE CSD2X_bFMEA_Right_Cmod_Check(void)

BEHE
% AP {UGEH T IDAC iR B . % AP Cpog MRS, HAMNER S &R A TH Hu
o FTHEE IS/ NI BRI Conog TEHE R E ARG, HAEZEN 20%. H/MY Chog H N 1
nF, KM Chog T84 20 nF. Cmod U [ i) fi KA i/ IME A € LAE CSD2X.inc SCfFH,  FH P AT LA
PSoC Designer 142 i / g 3 1845 250X 2618
4391 i} CSD2X_bFMEA_Left_Cmod_Check() A1 CSD2X_bFMEA_Right_Cmod_Check() & %5 5
CSD2X_wCmod_L_Val A1 CSD2X_wCmod_R_Val WORD ZZ &, X #6745 &40 & iUk 100 £
Crod T (HHALA nF) o i1, CSD2X_wCmod_Val = 2200, FR[s& 22 nF (5 0.022 uF) .
I AE CSD2X_bFMEA_Left_Cmod_Check() 5t CSD2X_bFMEA_Left_Cmod_Check() API i& [f]
bRetVal.4 I, Z{EAH K.

C JRA:

BYTE CSD2X_bFMEA Left Cmod_Check(void);
BYTE CSD2X_bFMEA_Right_Cmod_Check(void)

T4
Icall CSD2X bFMEA Left Cmod_Check
Icall CSD2X bFMEA Right_Cmod_ Check

ZH
P
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bRetVal.0: Coq 5 GND %5 #%

bRetVal.1: Cpoq 5 Vdd %%

bRetVal.4: Cmod [ Z ANt +20%

bRetVal.8: Cmod ik T 247t Fl 8¢ Cmod #% W %82
bRetVal.16: Cpoq 1T A 23

HE B8 Ui
CSD2X_LEFT_CMOD_SHORTED_TO_GND 0 7238IE ¥ Cmod 5 GND 45#%
CSD2X_ LEFT_CMOD_SHORTED_TO_VDD 1 723EIE ¥ Cmod 5 vdd 46 $%
CSD2X_ LEFT_CMOD_WITHIN_20 4 FriEIE ) Cmod Hk 2 AN +20%
CSD2X_ LEFT_CMOD_IS_LOW 8 FEIEIE R Cmod i H 5
CSD2X_ LEFT_CMOD_IS_HIGH 16 FEIEIE R Cmod i H Y5
CSD2X_RIGHT_CMOD_SHORTED_TO_GND 0 A iEIE ) Cmod 5 GND &%
CSD2X_RIGHT_CMOD_SHORTED _TO_ VDD 1 FiBEIE ) Cmod 5 Vdd 4%
CSD2X_RIGHT_CMOD_WITHIN_20 4 A 1EIE ) Cmod Kl ZE AN +20%
CSD2X_RIGHT_CMOD_IS_LOW 8 FIEIE R Cmod #8 H Y
CSD2X_RIGHT_CMOD_IS_HIGH 16 A IEIE ) Cmod i H Y5

EE:

1. EH CSD2X_bFMEA_Left_ Cmod_Rb_Check() 1 CSD2X_bFMEA_Right Cmod_Rb_Check() AP!I
A, T sE S St
2. K2 Cmod JEFER, 4/ Wrpiza .,

BYTE CSD2X_bFMEA _ Left Cmod_Rb_Check(void)
BYTE CSD2X_bFMEA_Right_ Cmod_Rb_Check(void)

BEHE
IAEIE R Rb BB IR FMEA FPERT, 1% API A 0T H . % AP T Croq A1 Rb {E A 15 I,
S HMERT B IR B ME AR S A T A BE . A RS EE N ZEN 40% 1] Chog 5 Rb I3
H. /MBS 3.3*10° B, FOK{E N 700%10°° 7
439518 Ff CSD2X_bFMEA_Left_Cmod_Rb_Check() f1 CSD2X_bFMEA_Right_Cmod_Rb_Check()
¥ 3H WORD CSD2X_wCmod_Rb_L_Val fil CSD2X_wCmod_Rb_R_Val ZF &, X458
CSD2X_bFMEA_Left_ Cmod_Rb_Check() #1 CSD2X_bFMEA_Right_Cmod_Rb_Check() & % /]
THEAFH M Crog 5 Rb [FRFN (414 psec) o flin, CSD2X_wCmod_Rb_Val fL#& 14 120, X
% 120 10-6 #F (B{ 120 usec) . 1XfE CSD2X_bFMEA_Left Cmod_Rb_Check() (&
CSD2X_bFMEA_Right_Cmod_Rb_Check()) API ik [fl bRetVal.4 filf, Z%{EA4H L.

RYYRS: 001-93050 Rev. **

=

152/62



“ﬂl

% CYPHESS

C R
BYTE CSD2X_bFMEA Left_Cmod_Rb_Check(void);

BYTE CSD2X_bFMEA_Right_Cmod_Rb_Check(void)
b |
Icall CSD2X bFMEA Left Cmod_Rb_Check
Icall CSD2X bFMEA Right_Cmod_Rb_Check
¥
.
1R [H]
bRetVal.0: Coq 5 GND %5 #%
bRetVal.1: Cpoq 5 Vdd %
bRetVal.2: Rb 5 Gnd %
bRetVal.3: Rb 5 Vvdd %5

bRetVal.4: Cmod 5 Rb [f13RAR 1)l ZE AN L +40%

X CapSense Sigma-Delta

bRetVal.8: Cmod 5 Rb [sRFVETHRIEHE, 5 Cmod #i Wi T iE#

bRetVal.16: Cmod 5 Rb 3 E T A 206 F 5t Rb #% Wi i+

HE
CSD2X_LEFT_CMOD_SHORTED_TO_GND
CSD2X_ LEFT_CMOD_SHORTED_TO_VDD
CSD2X_LEFT_RB_SHORTED_TO_GND
CSD2X_LEFT_RB_SHORTED_TO_VDD

CSD2X_LEFT_CMODRB_WITHIN_40

CSD2X_LEFT_CMODRB_IS_LOW

CSD2X_LEFT_CMODRB_IS_HIGH

CSD2X_RIGHT_CMOD_SHORTED_TO_GND
CSD2X_RIGHT_CMOD_SHORTED_TO_VDD

CSD2X_RIGHT_RB_SHORTED_TO_GND

YRYYRS: 001-93050 Rev. **

16

e

Vi
ZCiEE [ Cmod 5 GND 454%
JEIEIE Y Cmod 5 Vdd 454

JEiEIE Y Rb 5 GND 454%

JEiEIE K Rb 5 vdd 454

JEiEIE ) Cmod 5 Rb I FRAR ) 2
ARt +40%

IEIEIE ) Cmod 5 Rb H3FREE HE
J2iEIE K] Cmod 5 Rb A FFE TG
45 1@E ) Cmod 5 GND %54

45 1@ ) Cmod 5 Vdd 454
FiEiE N Rb 5 GND %54
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wE HE Vi BA
CSD2X_RIGHT_RB_SHORTED_TO_VDD 3 FIEIER Rb 5 vdd fE 4%
CSD2X_RIGHT_CMODRB_WITHIN_40 4 FIEIE ) Cmod 5 Rb HFRFH 1) 2
ARt +40%
CSD2X_RIGHT_CMODRB_IS_LOW 8 FiEIE ) Cmod 5 Rb [ FefEs H G
55|
CSD2X_RIGHT_CMODRB_IS_HIGH 16 FiEIE ) Cmod 5 Rb I H G
[
EE
1. A CSD2X_bFMEA Left Cmod_Rb_Check() 1 CSD2X_bFMEA_ Right Cmod_Rb_Check() API

I, 2 SE T S

2. WHE Rb /NT 6 TERG, W AP ¥R “Cmod #efEdeth 7 , WA E “Rb #ifadeth 7 . FHEALE
Cmod EXEhn—A> ERieaBH, PUEX % Rb 5 GND %841 Cmod 5 GND % $.
3. W% Rb /N 6 TR, N APIKEIR[E] “Cmod 5 Vdd 464 7, AR “Rb 5 vdd fH# 7 . FEAE

Cmod b in—ANFHi#BH, PMEX 4 Rb 5 Vdd %5481 Cmod 5 vdd 5 4%.
4. ¥ 7 Cmod 1 Rb JG I, 4/ FWrak2Ei .

CSD2X_wCmod_Rb_L_Val 1 CSD2X_wCmod_Rb_R_Val ZZ& 1% Rb*Cmod {8 . X TG RIEHE T
PRI Rb*Cmod 18, HfmZE#H KAk 80% (£ RbECE ) .

7~ B - JRAAS
R 1 AR TR, JRES e . LU BB A Al PC TR,

// Sample C code for the CSD2X module
// Scanning all sensors continuously

/)
#include <m8c.h> // part specific constants and macros
#include "PSoCAPI_h" // PSoC API definitions for all user modules

void main(void)
{
M8C_EnableGInt;
CSD2X_Start();
Csb2X_InitializeBaselines() ; //scan all sensors Tirst time, init baseline
CSD2X_SetDefaultFingerThresholds(Q) ;
//
// Loop Forever
//
while (1)
{
CSD2X_ScanAllSensors(); //scan all sensors in array (buttons and sliders)
CSD2X_UpdateAllBaselines(); //Update all baseline levels;

RYYRS: 001-93050 Rev. **
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//detect if any sensor iIs pressed
iT(CSD2X_blsAnySensorActive())
{

// Add user code here to proceed with sensor touching

}

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

//

// OUTPUT CSD2X_waSnsResult[x] <- Raw Counts

// OUTPUT CSD2X _waSnsDiff[x] <- Difference

// OUTPUT CSD2X_waSnsBaseline[x] <- Baseline

// OUTPUT CSD2X_ baSnsOnMask[x] <- Sensor On/0ff

}

A 2. T EACHE R 1AM AR T AR R 3 P G L 1) — MR R iR

/)~
// Sample C code for the CSD2X module

/)~
#include <m8c.h> // part specific constants and macros

#include "PSoCAPI_h" // PSoC APl definitions for all user modules

void main(void)

{
M8C_EnableGInt;
CSD2X_Start(); // Start CSD2X UM
CSD2X_SetDefaultFingerThresholds(); // Set default thresholds for buttons
// Initialize baseline for sensor number "3
CSD2X_InitializeSensorBaseline(3);
while (1)
{
// Scan continuously sensor number "3" which is connected
CSD2X_ScanSensor (OxFF, 3);
CSD2X_UpdateSensorBaseline(3); // Update Baseline for sensor 3
iT(CSD2X_blsSensorActive(3)) // check if sensor 3 is touched
{
// Add user code here to proceed with buttons pressing
}
}
}

Al 3. N HEKZR B R T A0 RENS e B AR ME RS A FHRIRE S . U2 MERSREAA RNV E L
117 e — S S 1) RAURE L AR ) BE v i, AR AR

// Sample C code for the CSD2X module
// Set individual finger threshold parameter for each sensor

R4S 001-93050 Rev. ** 71 55/62



#include <m8c.h>

void main(void)

{

}

M8C_EnableGInt;

CSD2X_Start();
CSD2X_InitializeBaselines();

// set finger threshold for sensor
CSD2X_baBtnFThreshold[0] = 10;

// set finger threshold for sensor
CSD2X_baBtnFThreshold[1] = 20;

// set finger threshold for sensor
CSD2X_baBtnFThreshold[2] = 30;

// set finger threshold for sensor
CSD2X_baBtnFThreshold[3] = 40;

// set finger threshold for sensor
CSD2X_baBtnFThreshold[4] = 50;

// set finger threshold for sensor
CSD2X_baBtnFThreshold[5] = 255;

// set finger threshold for sensor
CSD2X_baBtnFThreshold[6] = 200;

while (1) {

// part specific constants and macros
#include "'PSoCAPI.h" // PSoC APl definitions for all user modules

"o

e

o

g

g

nge

nge

// Scan continuously all sensors

CSD2X_ScanAllSensors();
CSD2X_UpdateAllBaselines();

//detect if any sensor iIs pressed

iT(CSD2X_blsAnySensorActive())
{

// Add user code here to proceed the buttons pressing

}

X CapSense Sigma-Delta

A 4. F I 713 B ) JE CSD2X_wGetRadialPos() A1 CSD2X_wGetRadiallnc() API anfa] TAE[) . 4
NAZAH —AE CSD2X [1] 5 5 SRR S 4% -

// Sample C code for the CSD2X module

// Define one radial

#include <m8c.h>

slider in CSD2X Wizard

// part specific constants and macros

#include "PSoCAPI.h" // PSoC APl definitions for all user modules

WORD Pos, Inc;
void main(void)

{

M8C_EnableGInt;

RYYRS: 001-93050 Rev. **

=

156/62



y

— <

E};CYP_HESS X CapSense Sigma-Delta

CSD2X_Start();

CSD2X_InitializeBaselines() ;
CSD2X_SetDefaultFingerThresholds();

while (1)

{

CSD2X_ScanAllSensors();
CSD2X_UpdateAllBaselines();

Pos
Inc

CSD2X_wGetRadialPos(1);
CSD2X_wGetRadiallnc(l);

}
}

Bl 5. JAH FMEA A Stdnt, seACR AR sh P s, RSk ias . W] U A IS & 50
L% PC 2B T A,

// Sample C code for the CSD2X 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;
CSD2X_Start();
Csb2X_InitializeBaselines() ; //scan all sensors Tirst time, init baseline
CSD2X_SetDefaultFingerThresholds();
iT(CSD2X_blsScanComplete())
{
//Short tests
it (CSD2X_bFMEA_CheckGndShort())

{
// Add user code here to Sensor to Ground short alarm
// CSD2X_baSensorShortGnd[0]
// contains contains the masked bits for sensors 0 through 7
}
ifT (CSD2X_bFMEA_CheckvddShort())
{
// Add user code here to Sensor to Vdd short alarm
// CSD2X_baSensorShortvdd[0]
// contains contains the masked bits for sensors 0 through 7
}
ifT (CSD2X_bFMEA_CheckSensorShort())
{
// Add user code here to Sensor to Sensor short alarm
}
ifT (CSD2X_bFMEA_Left_Cmod_Check() !'= 4)
{

// Add user code here to alarm Cmod issues
// CSD2X_wCmod_Val

}
ifT (CSD2X_bFMEA_Right_Cmod_Check() != 4)
{
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// Add user code here to alarm Cmod and Rb issues

3
3
//
// Loop Forever
//
while (1)
{
CSD2X_ScanAllSensors(); //scan all sensors iIn array (buttons and sliders)
iF(CSD2X_blsScanComplete())
{
CSD2X_UpdateAl IBaselines(); //Update all baseline levels;
3
//detect if any sensor is pressed
iF(CSD2X_blsAnySensorActive()){
// Add user code here to proceed the sensor touching
3
// now we are ready to send all status variables to chart program
// communication here
//
// OUTPUT CSD2X_waSnsResult[x] <- Raw Counts
// OUTPUT CSD2X _waSnsDiff[x] <- Difference
// OUTPUT CSD2X_waSnsBaseline[x] <- Baseline
// OUTPUT CSD2X_ baSnsOnMask[x] <- Sensor On/0ff
// Do other tasks
3

B
TSN T AP RREE M R IEE R AR ENE R SRR DRI R VELE B, B )
Bl CapSense N . IG5 B RELEEE -k 2R 2 N HE I H .

=
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CSD2X ZH XX H.

B T AR SO AN SR R AR AT, XA T AR IR B P SR DR AS RAETE REIRA AE B . 5
—U T ‘RIS EZIEN 7 SHbiik E N Disabled (2R B RGERME. B BB ¢
felRas Hah AL 7 A8 E N Enabled  (ffifg) WFAYTESOL. BEIAPIE—F&ER T FIRERE. BHERE. B
AR R E S ZEE S JRIRTHE— 20D o Ha 2 S N TS cseny, Xee el 1 R an
TS AT PR AL B R Ge A . 18 AR A T R AR TR B A T, HRIE AR A T e S A R i
#i. ESD HIF R U7 KR fil 1 o

& 15. RS AR SR B “ A5 7 IR B A SRR B

— Raw Counts
(i} —— Baseline
c !
S —— Difference
w
]
m
M
ﬂ //""‘-
=
=3
(o]
O
=
w
o
P triastanierd |
OFF F-———————————— - ——————— — ——— — — —— — ] Finger Threshold + Hysteresis
............................................................................................... Fmger Threshold
ek} B R
E _____________________ - - ——— Finger Threshold — Hysteresis
% MNoise Threshold
E ON 0
% - Negative Noise Threshold
m
OFF
_ON
Time
fh thit tz ty ts t; ta tio
OFF ON OFF

Sensor State

TE to Ab, JFIRTHEEGE THEAKCF, A5 B TR BB A, TGI8 T . T MRS AR 2 [H] (1 5
AUHECE RS ¢ RS IME 7 S8 (AaHED Dl IR R SRR T B IMESKR R AR, TRER S
ATHEUE 5 B BUME

1E ty &b, JRIATHEDGE R, JF H =BT NegativeNoiseThreshold. #5276 F45 7 T4 B a% Ei 4%
e, o —BNRERIT 7 TR, WK AEXME L. B, FEZGEHILRIRES, N RN B
o BEMEGESIRT “ARBELEN 7 P “ FURAERE 7 N, SEAHEL . KRt KER.

B RAZEAELG FIRIEIKIE t3 /oK A4, B0, W e Cilid ESD A Filk thaRu kit .t T RAE T4
IO KPR LRI RN T “ AREEER AL 7 S8 IR B EELR, XS Ak BEAT 8 o IXAE AT LA 1k
P B 2 52 7 K 5 AR s A5 M
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FRIREFAE ty BN . B AR T TARBRENR R AN, S#es Wb Eah i s . RES
L WENER TSR AR, WS REHIRS R E IR . XA s RAN . JEEGSE L 4T
B BUR T FHa BEAR# < Z0, ARIEESR LRI E N RS . 1E tg AN IERIE Kt OB ) 14k
ARSI, X DO AS BT R (R SR W Rk b 5 2 I TR AN & i BB S

JFURTHEUEAE t7 5 tyo Z IR T HEEMGSIRTRARE (RRSAEMRERN “ 507 ),
I HZMEAR 5 5ERE R LI, AR B SRR SR S A . T DU P 2 2 BT R A 2 Bk 1 1| 5t
LRHURH S o ZAUEBAR, L TR 2 BB

& 16. RS A B SHRE N < e 7 RIS R A S AR LR

—— Raw Counts
—— Baseline

— Difference
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