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Table 2. AN 4 BOH AL AN

Counts
(above Moise Threshold)

BABEH BT

10 0,1,2,3,40,3,1,4,2

12 0,1,2,3,4,50,3,1,4,2,5

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

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

22 0,1,2,3,45,6,7,8,9,10,0,3,6,9, 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 0,1,2,3,45,6,7,8,9,10,11, 12,0, 3,6,9,12, 1,4, 7, 10, 2, 5, §, 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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60

62

64
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68
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B
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
0,1,2,3,45,6,7,8,9, 10, 11, 12, 13, 14, 15, 0, 3, 6, 9, 12, 15, 1, 4, 7, 10, 13, 2, 5, 8, 11, 14
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
0,1,2,3,45,6,7,8,9, 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

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

0,1,2,3,45,6,7,8,9, 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

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

0,1,2,3,45,6,7,8,9, 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

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

0,1,2,3,45,6,7,8,9, 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

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

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

,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 0, 3, 6, 9, 12, 15, 18,
24,1,4,7,10, 13, 16, 19, 22, 25, 2, 5, 8, 11, 14, 17, 20, 23, 26

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

0,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 0, 3, 6, 9, 12,
15,18, 21,2, 27,1,4,7, 10, 13, 16, 19, 22, 25, 28, 2, 5, 8, 11, 14, 17, 20, 23, 26

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, 28, 29, 0, 3, 6, 9,
12,15, 18, 21, 24,27,1,4,7, 10, 13, 16, 19, 22, 25, 28, 2, 5, 8, 11, 14, 17, 20, 23, 26, 29

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, 28, 29, 30, 0, 3, 6, 9
, 12,15, 18,21, 24, 27, 30, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 2, 5, 8, 11, 14, 17, 20, 23, 26, 29

4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 0,

0’ b ) 3’
3 12, 15,18, 21, 24, 27, 30, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 2, 5, 8, 11, 14, 17, 20, 23, 26, 29

1,2
’67 9!
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, 28, 29, 30, 31, 32, 0
,3,6,9, 12,15, 18, 21, 24, 27, 30, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32

3 ,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 3
,6,9,12, 15, 18, 21, 24, 27, 30, 33, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 2, 5, 8, 11, 14, 17, 20, 23, 26, 29
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78

80

82

84

86

88

90

92
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PERFORM

B

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, 28, 29, 30, 31, 32, 3
3,34,0,3,6,9, 12, 15, 18, 21, 24, 27, 30, 33, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 2, 5, 8, 11, 14, 17, 20, 23
, 26, 29, 32

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, 28, 29, 30, 31, 32, 3
3,34,35,0,3,6,9, 12, 15, 18, 21, 24, 27, 30, 33, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 2, 5, 8, 11, 14, 17, 20
, 23, 26, 29, 32, 35

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, 28, 29, 30, 31, 32, 3
3,34, 35,36,0,3,6,9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 2, 5, 8, 11, 14
, 17, 20, 23, 26, 29, 32, 35

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, 28, 29, 30, 31, 32, 3
3, 34, 35, 36, 37, 0, 3, 6,9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 1,4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 2
5,8, 11, 14, 17, 20, 23, 26, 29, 32, 35

bl

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, 28, 29, 30, 31, 32, 3
3, 34, 35, 36, 37, 38, 0, 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 2,
5,8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38

>

0,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 3
3, 34, 35, 36, 37, 38, 39, 0, 3, 6,9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34
,37,2,5,8,11, 14, 17, 20, 23, 26, 29, 32, 35, 38

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, 28, 29, 30, 31, 32, 3
3, 34, 35, 36, 37, 38, 39, 40, 0, 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31
, 34,37, 40, 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38

0,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 3
3, 34, 35, 36, 37, 38, 39, 40, 41, 0, 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28
, 31, 34, 37,40, 2, 5,8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41

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, 28, 29, 30, 31, 32, 3
3, 34, 35, 36, 37, 38, 39, 40, 41, 42, 0, 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 1, 4, 7, 10, 13, 16, 19, 22
, 25, 28, 31, 34, 37, 40, 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41

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, 28, 29, 30, 31, 32, 3
3, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,0, 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 1, 4, 7, 10, 13, 16, 19
, 22, 25,28, 31, 34, 37, 40, 43, 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41

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, 28, 29, 30, 31, 32, 3
3, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 0, 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 1, 4, 7, 10, 13, 16
, 19, 22, 25, 28, 31, 34, 37, 40, 43, 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41, 44

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, 28, 29, 30, 31, 32, 3
3, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 0, 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 1,4, 7, 10
, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40, 43, 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41, 44

BB R BOE PRI
PN 4 I A BUE - B T AR I B e . SR, i o 52 T 4% 1) BB T i 200K ) /L o

e SR BB, — MEIRES TSR Y P 2 B, DL S0 B . BT Rt o8 a0
it (1) BEELL AN T IR A AR IR A (K P BCZ TR A AR Tk e MR . IR T i DR S PH T8 4 IR IE 0 AR
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E;E CYPRESS CapSense Sigma—Delta Plus ADC

B, #F 10-segment 4% (5 MEREAS) HIGEHL T, MAEEES 3 FIRAE H B PN AL A% a8 47
b (fRIEs 4 R 0) o ERXFPREHL R, FHaEAfG e B Gl LRSS B, DRI & Ew L
(e

XF—A 12-segment 4%, —NFFMPBEAGEGHET 3 B, [HFE, T —4 18-segment ¥H%, —4
FIAGEEEGET 4 B

FEFER

TEW B AR KA BN b, 8 HFE IS TR (O A WAE, R AL RS

KB HEEE . Tl 2% A 2 sl b A 1) T AR R TR — MR IS

FE O ETE R NS IO, SR B A,  ARE P2 AR A A B R A A SRR —

SERCR A AR S, Hm TReA B e QR IG5, A S 5 DL e AR 4B ) IS 28 KT

W BE S S RO E . DR 22 GEED MRS, R A AR oA E
Equation 3

HF-_1(:—J)+n;¢’+n;+l(:+ 1)

N =
Cent n,_q+n;+n

i+1

VAR RS 08 O TREER A g Aok P B (B T 12 MBI 0
2 100 D , ZR A EET L NS AR 5l AT 5 VA P R TSR
JREGE B SR, PRI H AR AR . R g APT SEBLI.

T FAL IR EOE M ) P4 AE CSDADC [ 3 Pl AT I . SRS (BT ) ZIBEAE T A2 BB R B
BEAT LA

HULAALE S PR AR R B S e = AN, HHRAT LU e X

Ir PR TR A RUAL
(A 7 6 5 4 3 2 1 0
%;& 215 214 213 212 211 210 29 28
G HERIRB A R
P 128 64 32 18 16 8 4 2
53 R TeBUAR A L
Fekk 1/2 1/4 1/8 1/16 1/32 1/64 1/128 1/256

AR 25
DR = (fBREREL - 1) x ML
OO EAL LA 24-bit JofF 5 BB IRAT,  LOr e A Jds R RS R 2

R TR

R AN T A Coq AT 28 S SR Ry HUAWTLLERES] POLS]. POLT] 3w 151 JHIAT Vss
Moo BBHLFHL Ry, RTLOGERRSSm D51 PLI1]. PII5]. P3[1]. P3[5]. P5[1]. P5[5] AMHLA S|, it
R RS B T AR5 I AN EOREIEE H TR 85 A AR IR 1 5 IR 1 A AT H Yo I ZBAE S ST
CSDADC HIJ B (s 1 51 BE R 2 0y, JECEAE A€ 5B (RS LCD A T2CHW) (I Bk, 44T
SARCIE 1N P B S AP T LT i
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%—’5 CYPRESS CapSense Sigma—Delta Plus ADC

Figure 7. AN ER

x84 k=135
FLI1], FPE[5]

25,

O[], PO

— I:rnl:n:l

VAR BEN 4.7 ~ 47 nF. AIEESEIER R AE, DR E G, ERZEE T,

5.6 — 10 nF FIHZMEA A RO e W O O Sas e a0 75 B8 I i ) 25 e

Ko KEZHIEBLUR, 100 nF B RHEAC L. SR, T LOREK LA M, LIRS

fiWeth, AU B E . S ERRPOIPATEE, BT S A2 Cy.  HPEAE 200 I

PLR ki £

WS AN [ A s A 5 ) S s £ A

B EREE PR OLR, JEREN H R T R A I e K R L A R B ORAIK 30%,  HBHAE A
i, R S 0.

FRYEAL A 1) F 2SN T 78 FEL TR DG 1) AR AR, ALKI{E D 500Q - 10 kQ. WURAH CY3214 VP4, W

ATLAM 2.0 kQ JF4f.

GERCE R

A LN 5 B EORAEA KRB I 00 T BB T PSR R, s, PN &k ok &
FCA Ank i 2 L AR AR IR AN DR K DR S AR A T EE IR A A Ol o X TR DL, vl AR B
PR . IR A AR A TN FUAR 2 JE BRI . RS AR S i SR AR AT KB, U R R HLAN 2 T
IR SRR I o B AT B+ PR A F A R R, O A BRAL SO A R AR AR 1 T 5 L sh PR 2K
{IER(EASERS
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Eiﬁ CYPRESS CapSense Sigma—Delta Plus ADC

FESCLCR GO T, I3 e BB A5 LB T e P AR X 3 TR g P AR PRS0 B A7 BB 3 A I, SR T
TR Fof e 6K 2 TR PR A5 R, O JE8 I7 LR PR 5 0 (1 i 484 A A 15 A S T 52 o S T AT AK iy SR A F
APT ¥ LA CSDADC FHIF bR S 475 5 i P AR 1) S b 11 o

Figure 8. W REMMBEMHIR PCB AR

Wiater drop Q
Overlay —

L.
Cpar
FCE ﬁ
Sensor
electrodes
Shielding
electrode

IR T AT e A B i R BRI — A SR E . BERCEAROIC IS ] TE IR ITO Mk, 1k
KRB, EAMEREHLE LCD SKA) HIAR R R, [ I R e D S T A

FEAG gk L AT R BEORRIR . 1 5 B, BEMCRAR T DL AEAIRS ) PCB R
Ferp QRS L P IR IR GO0, @A A EHTe AR, TR A 30 ~ 40%. IXINEF AN
Bz

LR SRR i AN 5 SR, HUAR TR AR KRG Coye REREIN, IR BIES U N B AESEBRIH, Rl 22 Hi vl
RE2th APT M0, PRIHE/KOR 5 A i i 4 B 08 0 A 030 T s /MR A . rT LI I B 6 > )
PR Z R LB H .

Ji# g PR T LI 12 20 & T LA e B AE ] PSoC 51BN, REAKBI RS i B NIRRT ARG e P R,
Ube J38h, TTLLAE PSoC s i A 2 TR) 4 b TR LR

i B

B TP RN A BT, HIP BREERSCRPRE 1 81 DUANIE R TR D 078 L T SR ) I At -
NIV AC EREAT T
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CapSense Sigma—Delta Plus ADC

5 F I B
BE IR E S e YL EMC BERERE S

PRS16 A, ~FIME N 3 o BURSIE PRS R4 E AR RIS ECR PRS FE45
Fro/4, VE(EA Fryo/2 Fro FIREE

PRS8 CIN s 2 &, W PRS EAEWIEE, KA 2 UK.
Fro/4 - Fpyo/512 WURESK BP0 EMT T3RRIAE Sy, W6 PRS16

Ml B o
THA» s [EE, IM0/ (FH#I+1) 1 TERRAEAR S ST T, #84hX) EMC 5 Z U, &l

BUH T i e BB BEAT (4

VC2 & 5, IMO/ (VC1xVCy) 0 FEARAERNA AR T, Sebxt EMC {5 58k, =il
AXAEARTHRIAIE EMC/EMI SRS 7

BERAA iS4
Table 3. CEN N

S B/ME HEE BXE B A4 R R
UiE] 3.0 5.0 5.25 s

Table 4.  HiZfUms s

- s
(Vpp = 5V, SysClk = 24 Milz,
CPU FHéh = 12 MHz,
HWERME >= DHERERIHHE
24 RE EW BE LA 70%) i = 4

W P A 1 1 1 e 7 e AN = 14
e — e
M 75 KU 1 2 2 e 23 Ui NHE = 12
e — W
Mg 75 KA1 3 3 4 e 2 e SHEE = 10
e — g
a. AR R g H AR B N, (5 LA .
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CapSense Sigma—Delta Plus ADC

BN BB BX
HrE B & (=N X 14 TR AR
A Dy i 10 mA HFRIARE R, 8 MRS
FAL LR 250 pA ggg@&% = MR, FER = 9,100 ms WM, 8 Mk
1.6 mA P = PO, SHEE = 12, 100 ms AR, 8 A
e s
RIS / PR FEL VA 10 pA Is ATHA, 1 MERKS
Table 6. 5.0V PGA LU HFIE
24 HAUE R 1 FAfr ZEAFRERE
B 85 %
G=48. 00 3.0 - %
6=24. 00 2.2 — %
G=16. 00 1.5 — %
G=4. 00 0.7 - %
G=1.0 0.5 — %
BN
i N T s 4.5 — mV
i N\ LS VG — Vss # Vp v
i ! 1 - nA
A ! 3 - pE
o Y 4% ) 0.05 | Vpp=0.05  — v
PSRR 73 - dB
Table 7. 5.0V PGA AT H/ 451k
2 FAUE R FAL SRR
Bl (20% F| 80%) 2
it 0.6 — V/us
Dh¥e 2.5 = V/us
h#E 9.5 — V/us
HEALIN ]
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# CYPRESS CapSense Sigma-Delta Plus ADC
S5 A ({8 B ZAEFIERE
UikE 13 — s
ke 4 — Ks
YiFE 1 — Hs
g 2 Z AN
ThkE 110 nV/\Hz B DRERS oL, ST UL T B S
I 100 - ﬁ%ﬁﬁ&ﬁoﬁ%ﬁAﬁﬁﬁ
Table 8. 3.3V PGA Py /<4tk
SH AUE R LA SRR
R W i %
6=48. 00 4.0 - %
G=24. 00 2.2 - %
6=16. 00 1.2 - %
G=4. 00 0.6 — %
G=1.0 0.3 - %
LU
AN & 3.5 — mV
L pNGEN AN i — Vss | Vi '
L : - nA
NGk 3 - pF
i 230 0.05 | Vpp=0.05 — v
PSRR 68 — dB
TAE L
h#E 130 — HA
e 520 — HA
ik 2000 — HA
Document Number: 001-66832 Rev. *A Page 17 of 56



£ CYPRESS

PERFORM

Table 9.

5.0V ADC 7 &% B AN A U FL R P

CapSense Sigma—Delta Plus ADC

BN

fiiy N L P 9

L IPNGERA

CIPNUEET
AR PR

% 64 L

% 128 Hliig

% 256 3K
PR

% 64 HiiHX

% 128 HhHL

i 256 Y
HTREE

DNL

% 64 Hili

% 128 Hliix

% 256 HilEL
25 AR
20 R

K

HRIE

B
1/ (C*clk)

10
12
14

31, 250

15625
7812

0.032 to 8.0

AL

v
pF
W

A

A

Sps

LSB

mV
% FSR

MHz

AR

Ref MUX = VDD/2 i VDD/2

s 1/0 51,

Bt eh 8 MHz

VR 1.5 MHz

(R Fa A
B RIS I Bl 0 g

Table 10.

3.3V ADC i il o ELUANAS I L R

BN
fiig N L PR 9
N HLZE
EETRANEETN

e G Ed
% 64 HiiHX
% 128 HiHK
256 Y

ZH

SR

3
1/ (C*clk)

KR 7

Vss % Vdd

10
12
14

LXiva

v

pF

2

KRR

Ref Mux = VDD/2 i VDD/2

W 1/0 5.

Document Number:

001-66832 Rev. *A
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=2+ CYPRESS CapSense Sigma—Delta Plus ADC

24 HAE IR 1 FAfr ZRARFVERE

KAER

% 64 L — 31, 250 sps PGB 8 MHz

i 128 Y 15625

% 256 HHEK 7812

HTREE

DNL

% 64 i <1 — LSB AR B 1.5 MHz
128 HiHEY <1

i 256 I 0.5

39 2 B R 13 — mV

P SEL

| s 2 % PSR ALIEB AR
Heth — 0.032 to 8.0  MHz RIS I B A\

BE
2z B A, S AshiCEE R TR S, RO A BCE . RS B AR A T
ACBO1 JEZER [RIFELFT ASD11/ASD21 FFoCH AR . AN[E) UM BCEAER 0-3 MR,

R T P i B

ACE 8 I BB AR
PRS16 3
PRS8 2
Ty A 1
VC2 b 0

ARAE AT BAUBE A B T s 5 O PrAT UM JC B34 1 R - 3 o e 8

WAESEST. CSDADC SR i 10 5 | B e 2 T, A s 8 5 LB BE U (UG LCD AN T2CHWD A1
B H3TIT R I, [0 P ey s e B .

AT E AR R, VR PLLO] A PLL1]. X EEs| BRI A B T4 AE, i HA ] fery
FERERIATE L AAE AT 23 5 M A%l 1) R AU AN 7

I
CSDADC [i) ‘3] T & CapSense %8, i A NI AL KA T I AT AT LAELEPT i HOBC &, A 5
T 7 e $2 LR 25 R BL o

Lo BT T, WE ¢ A fhgniEa LOEME 7 AT B LTS CSDADC ik, RS Ll Bl b Ao Bt i
$ “CSDADC 1'% ” .
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[ mm:n

2.

L
£ CYPRESS

PERFORM

Sl S =

Delete
Unplace

Datasheet
Properties

Selection Options, ..

CSDADC Wizard. ..

CapSense Wizard

[ AT IT, SR A AT s AT 2% A S B3O PR H A s AE

Buttors 1
Sliders 1
R adial Sliders 1

Module Capacitor Fi PO[5]
Feedback Resistor F P1[1]

Buttons
Buttons Sensors Count

Global Settings | Senzors Settings

Chip Pin Assignment View | T able Pin Assighment Yiew

NNCoCCoOWOS oo oo
codddda>>a4ada0aa

LS 0

565654535251 50404847 46454443
P22 1 a2z [ P2[2)
P2r1] 1 2 a1 [ P2
Pa7] (£ 3 an [ rars)
Pa[s] [ 4 39 [ Pap)
Pafa] 1 5 38 [ rafz)
Paf1] & a7 [ ramm
PaT 7 CYSC23854 38 [ *RES
Pas] 1 & MLF as [ Pap)
Paa] 1 9 34 [ Pafz)
Paf1] 1 10 33 [ ram
Ps[7] 1 11 az [ rss]
Ps[5] 1 12 a1 [ Ps[)
Pa[2] 1 13 a0 [ Ps[2)
Pa[1] 1 14 20 [ Psi0)

151617 18192021 222324 25262728

S

SWo
7] 7] 7] 7] n
= = = = =
=2 = N = =
=
7 pa
%, &
3 RO(0)
@
2
=

Legend for Chip:

[ Unavailable pins
[ Locked pins
[ &vailable pins
[ &ssigned pins

] [ Cancel

Tatal Sensors: 11 | Switches: 1 | Sliders: 1 | Radial Sliders: 1

[ 5 5 | B Pl

At - Z5IBIAREHIE CapSense HiA.

K - SIATHUE . IXFRE U IR RER 5

CapSense Sigma—Delta Plus ADC

BRI RE M IR A 5y S A

(41 LCD 8% T2C) Ol FH THZ S, 58 by Bt 5 O S SO At F AR 4 Fk . B
R SIIBOAATR, TEE “ 51T 7 BIEHREITII, AR5 MBS i e 8RN o

PUAE W LAAE ] RS T T

e - SR 2.

oxft, - HIESrEC A CapSense FiA

Document Number: 001-66832 Rev. *A
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CapSense Sigma—Delta Plus ADC

BSOS AZEE . T A AR SR A0 . AR B ECR IR B mT H S BIAE e . XY Al = 2P A
ok, (HZEFET 1

®w

Global Settings | Sensors Settings

Buttons
Sliders 1

Fadial Sliders
todule Capacitor Pi PO[5]
Feedback Resigtor F P1[1]

Radial Sliders
Radial Sliders Sensars Count

4, WL ARIREFWE WITRAKBEEAL RS SAL S MR ) 1T 46 AR B R . AR 4
AR KRS O A . T A A ks P (AR ekl SE B /NI L, e KA 2 BT 5 | A

Global Settings | Sensars Settings

True i
Reszalution 64
Senzors Count 8
Diplex
Diiplex

BENHI R BMAN T TR, BRMh (EESIsIE - D x 28 - 1 %

(2 x PRSI - D x 28 -1

6. WURFRE, EPE B o RORHEN RIS E K5 I R A AR IR AR A B K P A R, X
WoR TR AMEREERIATE A PR GRTI ¢ RI A T B ITIE AW . ARG IER N

SMANE, WS “ SAEE” .

JeBE s, RS PR AT S . R DG E, SURASh SR, ANERTH].  JERDR LR

8 s 1 S A SRR (1 20 T

5.

7.

Page 21 of 56
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CapSense Sigma—Delta Plus ADC

CapSenseWizard e e
Global Settings | Sensors Settings
SWo Swi1 sw2 SW3 Swi4
Diplex True

Resalution 64
Sensors Count 8 /
|t

Diplex
Diplex

Chip Pin Assignment Yiew | Table Pin Went Wiew >

[ Unavailable pins

P23 1 a2 [ r2[2)
P2p1] 1 2 a1 [ r2[)
Par7] [ 3 a0 ) Pafs)
Pars] £ 4 3s [ rap)
Paf2] £ 5 a8 [ ra[z)
Paf1] 1 & a7 [ ra)
Pa7 £ 7 CYEC22898 38 ] *REs
Pas] (1 & MLF as [ ra)
Paz] (9 a4 [ rafz)
Paf1] £ 10 33 [ rap)
P57 1 1 3z [ ms[s)
P55 £ 12 31 [ P54
Ps2] £ 13 ao [ Ps[2)
Ps[1] [ 14 28 [ Ps[o)
151617 18192021 222324 25262728
OOO0OO00NOONNAN. Legend fr Chip

e E§§%§§§§§§§ [ Locked pinz
ooaa cooaaca [ &vailable pins
[ Assigned pins ok ] [ )

Tatal Sensors: 13 | Switches: 5 | Sliders: 1 | Radial Sliders: 0

TP 2 X (LK 7745 e =R D Slink - X (B9
9. AN R AT SR IS A B i 1 5 | BRI v g IR S 1) R AR T
10.  sbRE R B, ARJ5IRIEIE] PSoC Designers

Document Number: 001-66832 Rev. *A Page 22 of 56



e
£ CYPRESS CapSense Sigma—-Delta Plus ADC

PERFORM

CapSense Wizard
Global Settings | Sensors Settings
- SWo SWi1 Sw2 SW3 Swi4
Diplex True P2[5] P2[7] PO[1] PO[3] PO[7]
Fezolution 64
Sensors Count 8
Diplex
Diplex
oW oW ow ow ow ow oW oW
=l =l ==l ==l ==l ==l ==l =l
Chip Pin Assignment Yiew | T able Pin Assignment Yiew > =) == ISy = JISrEe = = =]
SCrunEInoETINOE S
SLs LS o=N0Doc oo oM
wwwwLow>>ococcon
LS
5B5554 535251 50404847 46454443
P23 11 42 [ soio)y
P21 1 2 41 [ soi1)
Pa[7] 1 3 40 [ soi2)
pafs) [ 4 39 = soi3)
Paf3] 1 5 as [ soi4)
Paf1] 1 & Y8C24894 a7 [ sois)
P 7 CYSC2888 38 [ *RES
Pas] 1 & MLF as [ sois)
Pafa @ 24 [ soim)
Paf1] 1 10 332 [ ram
Ps[7] 1 1 az [ rss]
Pa[s] 1 12 a1 [ Ps[e)
Pa[3] 1 13 a0 [ Ps[2)
Pa[1] [ 14 20 [ Ps[0)
151617181920 21222324 25262728
O0OO00ONOOOAAN Legendfor Chip
[ — YT —— [ Unavailable pins
E§§E§§%§E§§%§§ [ Locked pins
saan saanaa [ &vailable pins
[ &ssigned pins [ QK ] [ Cancel ]
Total Sensors: 13 | Switches: 5 | Sliders: 1 | Radial Shiders: 0

AR DEC e M. AR« SOFgiEds 7 W R RE BRI B Ay SR 5 R .
BB M RS H, RN TR GRTTEE, AT ST R R 5 H AT I
£ CSDADC [ FHh o ABUE I, SEMIBR I A A A BT B ZHRHE P R Wasehs .

G AR R (K5 A EC, TR CARICEE S EC R S L, g, HECER T SHEAMIN . g | A EC O
AR 5 AT LUK E T A

SERR S5, i C ARV HRET 7 o RIEAAEES G SRS, R mE AR, A
Fo IXEERAALT CSDADC Table. asm

R R

AR RS T, MBI N —A 2-byte 55 H o BB ANFA i S, B NP (N
g5 ) o RIETHIH T PrA FSIAR RS, RG2S LMFHEP &AM . DUN 28 T IME iR
ZNVIE S

CSDADC Sensor Table:

_CSDADE_Senso;_Table:

dw 0x0001 // Port 0 Bit 0
dw 0x0002 // Port 0 Bit 1
dw 0x0004 // Port 0 Bit 2
dw 0x0008 // Port 0 Bit 3
dw 0x0010 // Port 0 Bit 4
dw 0x0101 // Port 1 Bit 0
dw 0x0102 // Port 1 Bit 1
dw 0x0104 // Port 1 Bit 2
dw 0x0108 // Port 1 Bit 3
dw 0x0110 // Port 1 Bit 4
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) thTﬁ%ESS CapSense Sigma—-Delta Plus ADC

PERFORM

1% H CSDADC wGetPortPin() HIFE{EH .

SR

G A ST A IS A B A . BN NS H, Bl ARSI Y AR H . 5
AN HIRE N B AR S . BN H N T AP ITRIME SR R P AR R G, S
PR PRSBSOS A TR (4 FRoRERIIETA, 0 &
AR o EBPUL Ty NASTIRE RORE, RS TR O A5 UL AT SR AT LLERAS CSDADC [ S T
CHEBY L

CSDADC 1 Group Table:

_CSDADC 1 Group Table:

; Group Table:

; Origin Count Diplex DivBtwSw (wholeMSB, wholelLSB, fractByte)
db 0x0, 0x5, 0x00, 0x00, 0x00, 0x00 ; Buttons

db 0x5, 0x5, 0x3, 0x0, 0x0, 0x71 ; Slider 1
EHHEFIR

HHEA RN A HR ST A0, Bz dl A g 2, PRI IXAS RN B . =00, Kl dbs
ZEMATBCE A . ZAR AR BRI R AL AR LT, DL AR B 400 LR AR (1) 5|
Mo BUR PR AR KA1 2% 1) AL IR 41
DiplexTable O:
; This groug is not a diplexed slider
DiplexTable 1:

db 0,1,2,3,4,0,3,1,4,2 // 5 switch slider

CSDADC 1 Diplex Table:
_CSDADC 1 Diplex Table:
db >DiplexTable 0, <DiplexTable 0
db >DiplexTable 1, <DiplexTable 1

ZEN IR

ADCEnabled
ADCEnabled Z%{n] LI PI/ME

B A CBRAED

|

WA SEEE N < B 7, HP BRI e S ADC R IR H AT DU A A
TR WREBSEE S “ A7, WIES &R S, AR a] YR PEACHE Hofs A
U ADC TR . WARWTFAZESRERKE ADC, NPK S EEE N “ 250 7 KIRA ), @idix
M7k, CSDADC FuiFAd FH il as fEFRE CY8C24x94 CSD UM _L3ETF SNR.

PGAGain

Jg ADC £ PGA 425, UIHRAFH PSoC Designer BY APT HrHfitf¥) CSDADC SetGain g, NI
VLT 1 F) 48.00 Zla. AZRNT 1 MG E. BIAEHR 1.00.
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%—’5 CYPRESS CapSense Sigma—Delta Plus ADC

PGAReference

PGA M5 S IPTIEIG “ 5 7 fH. EPEFE AGND (Ff BRI | V. AHARIELEIN T (CT) AN
FFRHZE (SC) AL, CT F1 SC FEBLiEz R VPR vl R mEE1E il =% . CSDADC_SetRef APIT
ATHTAEZBITH NS k. BN PGA %154 AGND.

AnalogBus
PGA AEEL A H RT DLE ik A< Hb B3 AL PSoC RER RS (1) 1 26 F1 / Sa kB B b AT %6 o ¥
PGA H )/ #ER AnalogBus ZHEUKE N “ Z5H 7 (BRUME) , nlBRHIBIA MM ] GEIEFE . Wi
TE 2R A H PGA AnalogBus #irth, — & By B G HA A B k3l [ — gk . F P ) CSD
H1ADC o3 B 25

FHRBIME

DU EE H T RN B AR A PR ES . AT AL BG4 TI5 3R ZS, T bIsAnySensorActive ()
PREGRE] 1. WA ALEES M, W blsAnySensorActive ) BREGRIA] 0.,

FIRRI BREIE T A A & T oAMEERES QEFAPAEE) , XU AR,
1F baBtnFThreshold[] FE#IH M, w LU SetDefaultFingerThresholds () BRHECE IR 1% E N
g A TP TR E R . BB A T R R, T MU REAME IS 1 baBt-
nFThreshold[] 1H.  CBEFETTFEAII R /ANGE T35 5 AL A 8= . D

AR RIS g N 5 F 256, BRIMEN 40,

MR 7 B
TGRS, IWSHCKBCE — N EUE, B N B2 AN S T T AR s,
RACTH R EREE, WEREA AP O B/ WREA 5 3] 255, BUMEHR 20,

FEHLTEHB{E (BaselineUpdate Threshold)
WRSH I S An TR T AL, EEMR TS BE  “ ARIEER A3 7 (Sensors
Autoreset) ZHUWEN “ZH 7 O, WIYHTIEMEL S R EUE R 2 E R 2K . KR
i, SEMELR I IEAME RN, JE TR WS TWCE N TAEREHELR IR 7 KA 7 B 250k 2 1)
BI{E. WIREfE N 0 R 255, ZHEUEBN, HEMELENUPM NG . W R T AT A ) R A
B NS BROMEA 200,

{REMELE . (LowBaselineReset)
“ARIEHEL ST AT 7 (LowBaselineReset) &85 “ S #{H ” (NegativeNoiseThreshold) Z%(th
[ TAE. W RAERI TR T MLk S« g5 {H 7 (NegativeNoiseThreshold) 2 %, JF
HAR T EMIREOE BIH8 € PRFFIRE, FEUER S BB B R IGEE . SE S48 fr b ) F
THELE P 753 10 S AR IR SRR BB AT v 8. el R 1 B B IN T4 A AL s I o, nf
REfEoA 0 3 255. ERIMME A 50,

RRBEHBIEN
S FAE LS T BERT BT, 2 0O 5 T ZE (AR T S A N SR . M E e R,
LR BT . b B PR IAL AR ) e R RF ST i) (LR R 5 - 10s) , {H 2 Y TCAT A P A f filf A
PR BAE SR BT, DARH AR ISR UG 24T IF o IR B S8R T mT B8 2 e W 050 H PR R B8
B\ e BES A R R e B PR AR B 8. BRI .
MW SHCE NEEH, WY SR B S SR 1) ZE AR T e 5 BE S BN FE L A AT S . BRAE
38 BIAEATAAT ) AR A fis il A S 2 117 B U BB S AR L T IR SRS U 3T T R n) L, 15 I SR e S Ok B
y\j (14 %_)lg);ﬁ ” .
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CapSense Sigma—Delta Plus ADC

TG T S HO LR BRI
1EIREE BB E 47 (Sensor Autoreset) 3

Figure 9.
Autoreset Disabled
EBaseline
Rawicounts
Difference
Autoreset Enabled Time
Time

et
“CIRY 7 SERIEAL BES AT TR SIS AR B, ORI KB N TR B E . W R S A T
TEEPIRAS, WZEE LR T TR EE SR . BRI EAL TIE SRS, W U T T48
B SIRAE Y 2. WS E T3 T ek Sk PR 2R . 24 bIsSensorActive () B8R
bIsAnySensorActive () W), v A IR E. T LAH blsSensorActive () Bf baSnsOnMask[] P4
SRR I AR A . ATRERIME N 0 3] 2565, {HEWIUVNT “ F4rE{E 7 (Finger
Threshold) Z%iikE. BIAEN 10,

I

HAIEMER RO ESH, A RS MEIA R N GREZ. WRREAREEE) , JhIgE s (5 5
(ESD, FLEARUERK M) , FEAESFE RIS O T S ) S tar Il o

AT AR IS AN B e e B35 2R

B J 8k
“CRIRBk 7 BN IR S BRI T B Rk s
B [ kv B2 4% blsSensorActive

&, N TR, ZELINT FRBEMES IR M.
%, bIsAnySensorActive APT PR,

RN 1 2] 265, BCEDN 1 WIAGRBERS k. ERMED 3.

Pk = B (NegativeNoiseThreshold)
“ S {E 7 (NegativeNoiseThreshold) ZAUIEIN G ZE(HBIME . WIS 00 ) SR Gn B (AR T 360k

e H = = NTIeEE, WA BIEREL., (2, WX TRIEHEL LA (LowBaselineReset) £
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=2£ CYPRESS

PERFORM

CapSense Sigma—Delta Plus ADC

KPR IR ah B, A UR B EAE TRARIRE (R TEIMED , MIREEL A T B 0. WTRefE

Jg 0 F 255, ERIMEN 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

FHHEE (Scanning Speed)

LB ECENL AR AR L . AR REIRE .. ERAEE. BOMEN “IEF 7 o BRI
JEHAT LA R L

W (EREL R

W R R ORI JEE (1 A A

B RDFTHERGPRIER; n] LLAR BEAC ) o iy

vipsi s
WS HER (B “ A7 HEAT) o PRS16 FLE A LMEH - #E%0 9 2] 16 fr4Hifk

JEAE BN R IE 12 f7. PRS8. TAMSEFI VC2 HUE N AV 104 12 Kl 14 s s,
WL T X e B AT S R, A R o B R X LA RAE SR . N 23 0 P d

KIFESETHCH 2% 1. ADC 2y Hhse il B AT A — 24 fl .

RT3 #PE A ) B e e A ) R BB AN S MR L o 0 TR, VS R HR . 8l 16-bit 23
L AR R 20 em 32k, WLAZE 20 em S E A BT

Table 11. X+ 24 MHz IMO #gfE. PRS16 FCEMIMEN, HFHERI (BL us SHBAD) SHEMEE S HRR K< R

DR, AL PRI
9 424 548
10 680 890
11 1200 1580
12 2220 2880
13 4280 5680
14 8400 11100
15 16600 22100
16 33000 44000

Document Number: 001-66832 Rev. *A
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E#

990
1670
3040
5800
11200
22300
44200
88000
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g;ﬁ CYPRESS CapSense Sigma—Delta Plus ADC

EEE P
SHER, L PRI EH 12253
10 124 136 296
12 220 220 548
14 428 552 1060

T FFIN R 4 P AR S S A P I TR TR B B (Y o BRI [R) E A% SR A% BB I TR] . IR 8 ASUE S
IR R 45 T o AT 50 FUAL B 1] o

PR BAT| B (Modulator Capacitor Pin)
WSHCE T HPLOEBAMRHHRIZR A (Cpoq) o MELRRTHGIEIER: . BN PO[5].

i FHT [ (Feedback Resistor Pin)
WSHCE S HPLOEBAME L Ry) « AWLAUF T HGIEIERE.  B1F ISSP s il it 3 jn) @,
RIS ] P11 SRIEF: . $#on:  nifix s fep i —seg | ]+ A e (i,
SR TAEBERIEED . BN7E UM SES R P A kR, BT P11,

Wisr s ] (Prescaler Period)
S B E Wias 25 A4, IR e PR T OCkr R o bS] Ty B2 Ais () PRS8
Ml'E . Ty g FIMERIYEE A 1 2 255, BRIATigs BA 7.

FUAEIME 2°-1 DARHm K5 ML (SNR) .

1

3

7
15
31
63
127
255

HAbfE FECEZ M, JCHGE AR PR A R L R DL b

PRS £ T
LSRR M/ PRS8 FLE M1 PRS 2. A LU NIk Peik i

B R - BRI Z IR E SR B R LL (SNR), (H el T HE 53 S 1RO, DRIt 2 i B 46 56 5 32 5
G SN P YL 4 5 M o

B K - BROZIBCESRAFZERERRLL (SNR), HEX T A5 iR pT e . B
fH.

FEiREEE (ShieldElectrodeQut)
Al LN — AN B AT 2k (Row_0_Output_0 — Row 0 Output_3). HEFEBEMHEMNAE 5. &

TP AT LUBS th B = ABIBS R A BAT LUT THAERCE N A BRIMEN “ 7 .

Document Number: 001-66832 Rev. *A Page 28 of 56



%—’5 CYPRESS CapSense Sigma—-Delta Plus ADC

NP O

NHFEPRFEEE T (APT)  BREUAE N P B — 5B P g, AT RERE AR =i 1K S AL B . AT ALk
VeI T RN RN N3 T LA % include SCARFTHRAE A OG0 & .

VEE sk IAME LR BT T B APT, A R X SRS ifE nl LUE S R APT Rk S M. 1 qr
WHERTE A X fE, WA R se e TR A A X BfE. EEXPh ¢ FAEAR LR T R
N TSR, HEHM PSoC Designer [ 1.0 WA CHHERH . C Zmifas HaEMb R, ILnik
AR DA R AR I S i T . AR S R APT e T CAGREE A A1 X AR, (HETGVL
PRAE SR Rk &t

BT R g A7 S8R IR A, 47 CUR PP, IDX PP. MVR PP DL MVW PP ZifF4erb (¥ (2 AT
MHRTT. R B A A A nT RN B, R eV AR R R I RAS 25 bt

P AHE N S TH18540 CSDADC. Ji Bh R FERIfEE 1 CSDADC. ZEFTE UL, R R s5ed 44 B 2 4 LA
FHEN SR IRE CSDADC BUZR .. A BEAH FH I A 1 44 R A2 o I IRV DR IR o

APT PREUERAR KA REES] . AT X depE: 5], Ak, @] DL T H X IX S T A
B, nfDAE 2 B TR EORFESIM A . LN & LN R EES

B CSDADC waSnsBaselinel]

B CSDADC waSnsResult[]

B CSDADC waSnsDiff[]

B CSDADC baSnsOnMask/[]

CSDADC_waSnsBaseline[] - X2 —MEHEFESY], JLrhf &R ME A SRS . FESI/N S48 AR 4L
A%, CSDADC_waSnsBaseline[] BE1IERE R 41 b8 50 7 -
B CSDADC UpdateAllBaselines();

B CSDADC UpdateSensorBaseline();
B CSDADC InitializeBaselines().

CSDADC_waSnsResult[] - X/&—AMEEFEY, S ERAME RS IR G E . FEZI RN 5L a8 H0E
AH%%, CSDADC waSnsResult[] i@t N 41 ek % 8 37

M CSDADC ScanSensor () ;

B CSDADC ScanAllSensors ()

B CSDADC ScanSensorsAveraging ()

CSDADC_waSnsDiff [] - & /ARSI, Horp & s iol 5 R L s S MER 2 M 1 2205, R4
RN A IR B A 55

CSDADC_baSnsOnMask[] - IX @& —MAFHEIEKER T BRI REY] O T s 45 »
CSDADC_baSnsOnMask[0] {5 fL/dds 0 2] 7 WHEMA (LR 0 4 0 7, fLEEs 1 o8 1 f) .
CSDADC_baSnsOnMask[1] L&A #as 8 2 16 [HEISAL (WIRTTE) , KILRHE. P WEEPI &t
BOC VAL & T R AR R8s . T IR I 1, SCHIBAI{E RN 0. CSDADC baSnsOnMask[] %id i
CSDADC blsSensorActive (BYTE bSensor) BR%{E CSDADC blsAnySensorActive () TFEF7 5 #r.

CSDADC_Start

B
WA AF I RS B . R e 25 R P A A AT P A e o S50
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# CYPRESS

PERFORM

C JRAL:
void CSDADC_Start ()

C4:
lcall CSDADC Start
S
T
yACIER
T
BlYEA:

*%k

CSDADC_Stop
LR

CapSense Sigma—Delta Plus ADC

{5 AR RIS, 25 38R kT, I CSDADC_ClearSensors () LK T f& &85 = A7 ARG 3R

N
ARES)

C JRE.

void CSDADC Stop ()

T

lcall CSDADC Stop

4.
o

R [AIE:
P

BIfER:

k%

CSDADC_SetRefMux
Ui :

VTR RAE R G BLE AGND. RefHi, ReflLo 2%, Biift PSoC Designer [ “ #RfF4ufias 7

BEE MM
C JRAL:

void CSDADC_SetRefMux (BYTE bReference)

T

mov A, [Ref]

lcall CSDADC_ SetRefMux

¥

Z%AH, WLLZ R

Document Number: 001-66832 Rev. *A
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£ CYPRESS CapSense Sigma—Delta Plus ADC

PERFORM

Giac R B Ui B3
REF_HALFVDD_BANDGAP 0x00 (Vdd/2) +/- B
REF_P24 P26 0x08 P2[4] +/- P2[6]
REF HALFVDD HALFVDD 0x10 (Vdd/2) +/- (vdd/2)
REF_2BANDGAP_BANDGAP 0x18 R +/— R
REF_2BANDGAP_P26 0x20 2Bandgap +/- P2[6]
REF P24 BANDGAP 0x28 P2[4] +/- kR
REF_BANDGAP_BANDGAP 0x30 R +/— R
REF_16BANDGAP_16BANDGAP 0x38 1. 6BandGap +/- 1.6BandGap
A EILIER
X
BIYEM:
skk
CSDADC_SetPGAGain
Ui :
b PGA it BT, i ¢ St 7 TR ERME.
C R,
void CSDADC SetPGAGain (BYTE bGainSetting)
b/

mov A, bGainSetting
lcall CSDADC SetPGAGain

SH:
bGainSetting: FRZGH T4E C IHFMILSITE S include CAFFIRALIIRT 544 R ILHIRAE . PGA 1Y
i BRE LS 1 2 48, AP ILBEE N 1 LUNEC . 800 T ADC Al CSD AR T .
HIGULE ADC FRUBCK s 2, R P 1 B R 1 o

154 (=l
PGA G48 0 0x0C
PGA G24 0 0x1C
PGA G16 0 0x08
PGA_G8_00 0x18
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CapSense Sigma—Delta Plus ADC

5% &

PGA G5 33 0x28

PGA G400 0x38

PGA_G3 20 0x48

PGA G2 67 0x58

PGA G2 27 0x68

PGA_G2 00 0x78

PGA G1 78 0x88

PGA G1 60 0x98

PGA G1 46 0xA8

PGA G1 33 0xB8

PGA G1 23 0xC8

PGA G1 14 0xD8

PGA_G1 06 0xE8

PGA G1 00 0xF8
A
p
BIfER:
skk

CSDADC_SetPGARef

i
i PGA BithixEZH, PGA MGai DL PTikr) “ Bl 7 (EAZ7% . EHAHE AGND (v BRI
) o Vg AHABZESEIN ] (CT) FMIFFICHIZ (SC) Bk, CT Fl SC KEHUIER: VPR il 1 Im A A1 458
HHZH k.

C JRAY:

void CSDADC SetPGARef (BYTE bRefSetting)

-

mov A, bRefSetting
lcall CSDADC SetPGARef

SH:
bRefSetting: BLRZTH T C WK SRR 5 FE AR AEAO R 5 20K B LA SR AR
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F CYPRESS

PERFORM

CapSense Sigma—Delta Plus ADC

B4 f

ADCO00 0x00

AGND 0x01

VSS 0x02

ASC10 0x03
Al
%
BIYE:
skk

CSDADC_EnableADC
LR

Wom UM ) ADC e, R BEFELL TR S A RVFIMA] ADC AHSG TR

C JRAL:

void CSDADC EnableADC (void);
T i
lcall CSDADC EnableADC
24
P
jé,lﬁlﬁ:
P
BIfER:

skk

CSDADC EnableCapsense
Ui :

MR Pl CapSense #4F, 4 ECE &M CapSense PA%N. IUAE ARV T8 H )

Ml CapSense #HXTFE/F-
C JRAY:
void CSDADC EnableCapsense (void);
%
lcall CSDADC EnableCapsense
¥
o
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CapSense Sigma—Delta Plus ADC

RIfEM:

skk

CSDADC_EnableInput

ViR«
P AN FERER] ADC. 58 O A R B 26, DA A o] o 48 mT LASCRE ADC 4 A\ B
C BERA.
void CSDADC EnablelInput (BYTE bMask, BYTE bPort);
CYR:

mov A, [bMask]
mov X, [bPort]
lcall CSDADC EnableInput

S
bPort — %'E ADC %y A1
bMask — ¥ 47,

BIVEH

Kk

CSDADC Disablelnput

R
T s T T T 3k g 11 5 | A UL 2 TR I Bk i A\ g [T AL ADC L FF.  CSDADC_ Enablelnput Al
CSDADC  Disablelnput T-F&/% 020 Bt i H o

C BERA:

void CSDADC DisableInput (BYTE bMask, BYTE bPort);
4w

mov A, [bMask]

mov X, [bPort]
lcall CSDADC DisablelInput

S5
bPort — W'E ADC %y i [
bMask — ¥ 47,

BIfEM

kk

CSDADC_StartADC

ViHA .
JHEN IR BT ADC.  ADC 3BAT 40 B4 SR b .
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C JRAY,
void CSDADC StartADC (void)

-
lcall CSDADC_StartADC
2K

F
JEIE A

F
RIAER

*%k

CSDADC_StopADC
i

FebH ADC Ff 7 BsE 1 i e b 3
C JRE,

void CSDADC_StopADC (void)
CR:
lcall CSDADC_ StopADC
¥

o
& [BlE:

o
BlfEM:

sk

CSDADC fIsDataAvailable

ViR«
Ky ADC [FPIREAS.
C JRAY,
BYTE CSDADC_fIsDataAvailable(Void)
P
lcall CSDADC fIsDataAvailable; Return value will be in A
¥
o
IR [EE

U Rl C R Hon] LA AR (B[R 2 {E
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CSDADC_wGetData

S
IR 4 R Hd . 25 ] CSDADC flsDataAvailable () LABGIEEHEAEAS 15 Cmhes .
C RAL:
WORD CSDADC wGetData (void)
-

lcall CSDADC_ iGetData
;Data will be in A (LSB) and X (MSB) upon return

B4

7
R [EME:
CAIEA o e A0k 3 [l e 8t F) ol
Bl .

Kk

CSDADC_wGetDataClearFlag

VL
RIS IHs 2l T b s A
C JRAY:
WORD CSDADC wGetDataClearFlag(void)
1%
lcall CSDADC wGetDataClearFlag
;Data will be in A (LSB) and X(MSB) upon return

ZH:

P
yAGILER
PATCAT 5 #8550k 3Nz ] ADC B4 AS
BIYEA:

skk

CSDADC_ScanSensor
Ui

PR PTIE N AL IEAS . BEAME S EAL AR BEA P A ME %5 . Itdw'5 t1 CSDADC [n) 42T 43
B, SwO MALEKES 0, Swl MALIEES 1, fRIHEHE.
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PERFORM

e

C JRAY,

void CSDADC ScanSensor (BYTE bSensor);
P

mov A, DbSensor

lcall CSDADC_ ScanSensor

BH:

A = RIS
RFIA:

P
BIYEH

skek

CSDADC ScanSensorAveraging

Vi
FIRE TR e ge 25POVeT Yk, RGN G RSROTEIME. i TR R A 50 bPower £, PRIHL{REE
TR PR X2 A FREE BRI T DA R S s LE (SNR) o ZEMHF] PRS8. 440
BER VC2 THAS RN E R, R E b 2 ki CSDADC ScanSensor () ERECEE, K Sinc? JEu:
#a i3 CSDADC ScanSensor () BRAZUA BEBRLL AT M FEA .

N o HER AR A CSDADC_ScanSensor () BREUHS, WIER T IS [A] [1) A5 Bs
W g 2 722K

B ScanSensorAveraging - (T/3)#2PPover i op/3

B =) ScanSensor JiH - TsgbPover
A MEN HFEF RAERE RIS R UF I E e Lb g5 R, R Ze kA7 gn s o iR (1 25 1, Wiz Al FH b h g
CY8C21x34/B CapSense &il4a e H T N AT IS 5, 0 RIE NN 3R R AP SNR 458

I, A efd ek 2, ol and i JEANVE Z AR . A CapSense REAT TSI i B 00 20 AE LA A
FRNERAE (ltn, {EH ITO #ED ).

C JRAY,

void CSDADC ScanSensorAveraging (BYTE bSensor, BYTE bPower) ;

TG

mov A, DbSensor

mov A, DbPower
lcall CSDADC ScanSensorAveraging

SH:

bSensor: ZEAAH AL AR HUR .

bPower: i SRS IO, ARSI ECh 20Pover Yk, A VRIRMERITEIEZ 0. . 8.
iR [BI{E:

G
BIYER

kk
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CSDADC_ScanAllSensors

ViR«

WL B M 28 R 51 ) CSDADC ScanSensor (), 36T Ol & 1Y AL 8% .
C JRA:
void CSDADC_ ScanAllSensors();
CR:
lcall CSDADC ScanAllSensors
SH:

o
& [BlE:

o
EIfEH

skk

CSDADC_UpdateSensorBaseline

LR
%ﬁﬁﬁﬁ%%@%ﬁ%%ﬁiﬁﬁ%ﬁ%@%m%ﬁ%o%%@%ﬁ%‘%@%ﬂ&ﬁ%”ﬁﬁ
“CRRFE A TR 7 LR
L. BEXUEH CSDADC UpdateSensorBaseline () Y, Ik MR UGHA Aok 22 LLRT () JEHE LR R4 2=
{H. WZEHEAMEL CSDADC waSnsDiff[] PFEFIH gk,

2. WAL RS H B AL, AR CSDADC_UpdateSensorBaseline () I, ZE{H4x 55 As il
AT . W R ZE AR T e A (e, Kb BB R KA . R ZE(E TR A A, AR T EK

Mo s AR B Ar, WITJC TR e 75 S e, ZE (B AR B0 21 LA

3. FEPIKAGT I B nZ{HiA%) BaselineUpdateThreshold (JEMESEH MM J5, HuELkic 1 %

B, KWEALHR 0,

4. WU ZEMAR TR A A, WA AE waSnsDiff[1 FEXFR AL 0. BRIk, BEBEAIAL S K
T 0 R TS M T

C JRA:

void CSDADC UpdateSensorBaseline (BYTE bSensorNum)
/R

mov A, bSensorNum

lcall CSDADC UpdateSensorBaseline

¥
A = LIRS

R [FH:
7

BIfEH:

skek
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PERFORM

e

CSDADC UpdateAllBaselines

Ui :

f#H] CSDADC bUpdateSensorBaseline () R%USE BT TG 4% B o 1K) L HE £
C JRE.
void CSDADC UpdateAllBaselines|()
/B
lcall CSDADC UpdateAllBaselines
¥

o
yACILER

o
BIYEM:

kk

CSDADC_bIsSensorActive

Vi A :
H5FRBEEIATIOER, S e GRS ZEEES . IR EAEN. RIS 925 ITE,
NP8 BE NIRRT . WAL S A VG BPRAS, WP B . W R AL Ba AL T AR VG SRS
N B e . PR EOAR T 58 CSDADC baSnsOnMask [] B4 A Ji gl AT o

C JRA.

BYTE CSDADC bIsSensorActive (BYTE bSensorNum)
%

mov A, DbSensorNum
lcall CSDADC bIsSensorActive

Y.

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

SRAE R TR, R 1 MR TAREEhRA, MERIEY o,
BIfEH:

skek

CSDADC _bIsAnySensorActive

-

H5FRBEIT IR, KA AR ZE RS E REAME B
CSDADC_bIsSensorActive (), LUMELEIHHILeA%)S CSDADC baSnsOnMask[] 541 A 5587 o

C JRAL:

BYTE CSDADC bIsAnySensorActive ()
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= %RES% CapSense Sigma-Delta Plus ADC
T
lcall CSDADC bIsAnySensorActive
SH.
P
yAEILIER
WAL AR A TR AR, WHRIEMED 1 WRAR AR A T AR SPRAS, MR [EIE 0.
BI{ER:
sk

CSDADC _wGetCentroidPos

LR
A TSR, R . WA, WM R BRIl I AR e, AL
M4 CSDADC [ 3R M HERIH L O Ar . FUAT T A5t CSDADC i) 5 SUI, e %A ]
Mo

C JRA&.

WORD CSDADC wGetCentroidPos (BYTE bSnsGroup)

T i

mov A, bSnsGroup

lcall CSDADC wGetCentroidPos

¥

bSnsGroup A => %5

WS HAT 5 A AT 45— AR e AR g . 41 0 F T, 1 4BSEdl 1 AUE s,
R [BIE:

WA ERE. A P LSB A X ) MSB.
BIfER:

DO T3 3o gk 2 M 7 B (ERAB OO S . BRI G A 20 U R B, (B BE R — Ik, ARG S 3]
T ZEME . RN AR I 2 A5, WIAE Z= (AL 4 e 1 H L FE o

WA SARIERER AL TUESRAS, MR EGR [FIPMEAEZ S CSDADC [ T HH BB M HER E 2 il an i
WAL A T USRS, WHiZ R EOR[A] - 1 (FFFFh) o e AT O B/ S S g
ik, WHZeREURE] -1 (FFFFh) . @ F52E, ArLMEH CSDADC _blsSensorActive () 52 & filt
TR 45 B

TERG: R A B M B R T A (R, D)0 1 R ] A A R ) RO B o R A
IUTFABEE e m TR ACE) , By b s A g5 vh OV o

CSDADC InitializeSensorBaseline
Ui :

AL 08 i (R ALKl CSDADC_waSnsBaseline[bSensor] FEFUMNZAIIAME . S A HUE R S 2 P
WAL [ A I FEHELL MR TCE o UK BT ] T B A7 A S B 1) TR 2k

C JRE.

void CSDADC InitializeSensorBaseline (BYTE bSensorNum)
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PERFORM

P
mov A, bSensorNum
lcall CSDADC InitializeSensorBaseline

ZH:

A => (BRI
R EIH:

G
BI{ER:

skek

CSDADC InitializeBaselines

ViR«
W R AME RS, N3 S A WILEE Y CSDADC waSnsBaselinel] FEFI. JREABUEN S I BI4/ME
IR LR L PRSI
C JRA:
void CSDADC InitializeBaselines()
CR:
lcall CSDADC InitializeBaselines
SH:
o
RO {E
g
BIfE:
skk

CSDADC_SetDefaul tFingerThresholds

i
Wk “ FI51E 7 (FingerThreshold) Z#U{ENzk CSDADC baBtnFThreshold[] P41, i
CSDADC_baBtnFThreshold[] FEFIAJEMERL A & AL T-B N, WL Z07E F148 22 H I F e pR 2
C R,
void CSDADC SetDefaultFingerThresholds ()
-
lcall CSDADC_SetDefaultFingerThresholds
Y
T
yAEILIER
T
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PERFORM

CSDADC_SetScanMode

Ui
BRSO B ) e o MR E0n] PAAEIZ AT I I PR BT St SR ) e o ek Mo 7 ot P AR
ROUBCE . I AR T B AN R (K S S SR o 3 AT SR I (e 8 P S Rl
W), MR ECIER A, HAEBET LU 9-bit J3HEAA 300 p? S AT . 6 T AT R
PRI, BaL LR H R AMK T 16-bit PR INEA T, HfERT 12 mso MR EnT LA
5 CSDADC ScanSensor () BR%—i#eff H .
C JRAY,
void CSDADC SetScanMode (BYTE bSpeed, BYTE bResolution);
TG
mov A, DbSpeed
mov X, bResolution
lcall CSDADC_SetScanMode
2%
bSpeed: FHHi#EE (Scanning Speed)
FIHZH T bSpeed ZXELP)H HE:
wHE (I}
CSDADC_FAST SPEED 0x01
CSDADC NORMAL SPEED 0x02
CSDADC_SLOW SPEED 0x03
bResolution: FHMGHEZ. KEULAE B E R P 0 0 PR . BOE S B T P B il
DL R ATRERH B0 T PRS16 FCE [ bResolution Z%{:
HE (I}
CSDADC 9 BIT RESOLUTION 9
CSDADC 10 BIT RESOLUTION 10
CSDADC 11 BIT RESOLUTION 11
CSDADC 12 BIT RESOLUTION 12
CSDADC 13 BIT RESOLUTION 13
CSDADC 14 BIT RESOLUTION 14
CSDADC 15 BIT RESOLUTION 15
CSDADC 16 BIT RESOLUTION 16
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PURNZSH T al el PRS8. Fliar#ligs. 1 VC2 BlE bResolution Z%%:

HE
CSDADC_10_BIT RESOLUTION
CSDADC_12 BIT RESOLUTION
CSDADC_14 BIT_RESOLUTION

AR
o
BIfER:

kk

CSDADC ClearSensors

CapSense Sigma—Delta Plus ADC

10
12
14

L
A2 R RS AL K S H CSDADC wGetPortPin () I CSDADC DisableSensor (), ¥4 & &
BB A AER IR

C JRAY,

void CSDADC ClearSensors()

T

lcall CSDADC ClearSensors

SH:

PN

R[EME:
o

RIfER:
kk

CSDADC_wReadSensor

ViR :
R A (LSB) A1 X (MSB) H B SR 414818
C JRA:
WORD CSDADC wReadSensor (BYTE bSensor)
CR:

mov A, bSensor
lcall CSDADC wReadSensor

SH.
A= AL

Document Number: 001-66832 Rev. *A
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1R [E {2 -
FEIRASIHRE. A F g LSB A1 X 1) MSB.

RIfEM:

skk

CSDADC wGetPortPin

LR

S A58 1 RS BAERY . {6050 CSDADC. Sensor: Table[. i Hclidibiae o1 3¢
HHATIERE. RIPME W AL 84S CSDADC EnableSensor ()« CSDADC DisableSensor (). o

C JRA:

WORD CSDADC wGetPortPin (BYTE bSensorNum)

CYR:

mov A, bSensorNumber

lcall CSDADC_wGetPortPin

;Data will be in A (LSB, Sensor Bitmap) and X (MSB, Port Number) upon return
SH:

bSensorNumber - JE[I 0 # (n - 1), I n j& CSDADC |n) ‘3 Hh B AL A B S 4P
R i Ae HE 2 fl. CSDADC wGetPortPin () FAL I 28 4 5 KA 58 FIT A V% 5 A% J86 28 1) ity 11 RIS
i,

1R [E {2 -
A = AR
X = Port 45

Bl

kk

CSDADC _EnableSensor

VLB
W P A% s AR 1 U e b A T RAAEA] CSDADC wGetPortPin () R A1 ¢ b AT
el , o 5 AL KGR AT HERD 2> I ) X A A vh o B IRE R X LUAEORE P s 1R 5 | 484
W High 7 #A0F R EMIBI R & B i . X368 RT LUR I LEE AR DI fE -

C JRAY:

void CSDADC EnableSensor (BYTE bMask, BYTE bPort)
%

mov X, DbPort

mov A, DbMask
lcall CSDADC EnableSensor

ZH:
A = AR
X = A%
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R [FH:
T
RIfEM:

skk

CSDADC DisableSensor
ViR«

CapSense Sigma—Delta Plus ADC

25 1] CSDADC wGetPortPin () pREEFMILIEAS . W THCh “ o (001)” o XA LU AL A%
HRdM, wmOg Y “ BRE 0 7 (AnalogMuxBus) FJIEFERM . pRESEH

CSDADC wGetPortPin() FEEURIA],
C JRAE,

void CSDADC DisableSensor (BYTE bMask, BYTE bPort)

1%

mov X, DbPort

mov A, DbMask

lcall CSDADC DisableSensor

SHL:
A = ARSI
X = s
i [BHE:
x
BIfER:

kk

[ IR A 7
AT B0 P BB e

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

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

WORD wResult;

void main (void) {
M8C EnableGInt;

CSDADC_SetRefMux (CSDADC_REF BANDGAP BANDGAP) ;

CSDADC_Start();

CSDADC_SetDefaultFingerThresholds () ;

CSDADC InitializeBaselines();

while (1) {

CSDADC_SetRefMux (CSDADC_REF BANDGAP BANDGAP) ;

CSDADC_EnableCapsense();
CSDADC_ScanAllSensors();

CSDADC UpdateAllBaselines();
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PERFORM

//Here you can insert a code for processing of CapSence data

CSDADC_SetRefMuX(CSDADC_REF_HALFVDD_HALFVDD);//(Vdd/Z) +/-(vdd/2)
CSDADC_SetPGAGain (CSDADC Gl 00);

CSDADC_EnableADC () ;

CSDADC EnablelInput (0x01,0x02); // use P2[0]

CSDADC_StartADC();

// Skip three first samples

while (0 == CSDADC fIsDataAvailable());
wResult = CSDADC wGetDataClearFlag();
while (0 == CSDADC fIsDataAvailable());
wResult = CSDADC wGetDataClearFlag();
while (0 == CSDADC fIsDataAvailable());

wResult = CSDADC wGetDataClearFlag();
//Here you can insert a code for processing of ADC data

CSDADC_StopADC() ;
CSDADC DisableInput (0x01, 0x02); // ruquired for normal CSD operation

[l — TR G 5 R s A

include "m8c.inc" ; part specific constants and macros
include "memory.inc" ; Constants & macros for SMM/LMM and Compiler
include "PSoCAPI.inc" ; PSoC API definitions for all User Modules

export main

area bss (RAM) ;inform assembler that variables follow
bCounter: blk 1

area text (ROM, REL) ;inform assembler that program code follows
_main:
M8C EnableGInt

mov A, CSDADC REF BANDGAP BANDGAP
lcall CSDADC SetRefMux ; BandGap +/- BandGap

lcall CSDADC Start
lcall CSDADC SetDefaultFingerThresholds
lcall CSDADC InitializeBaselines

loop:
mov A, CSDADC REF BANDGAP BANDGAP
lcall CSDADC SetRefMux ; BandGap +/- BandGap

lcall CSDADC EnableCapsense
lcall CSDADC ScanAllSensors
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lcall CSDADC UpdateAllBaselines

;Here you can insert a code for processing of CapSence data

mov A, CSDADC_REF_HALFVDD_HALFVDD
lcall CSDADC_SetRefMux ; (vdd/2) +/-(vdd/2)
mov A, CSDADC G1 00

lcall CSDADC SetPGAGain

lcall CSDADC EnableADC

mov A, 0x01
mov X, 0x02
lcall CSDADC EnablelInput ; use P2[0]

lcall CSDADC StartADC

; Skip three first samples

mov [bCounter], 3
.scan:
lcall CSDADC fIsDataAvailable
cmp A, O
jz .scan
lcall CSDADC wGetDataClearFlag
dec [bCounter]
jnz .scan

; The ADC rezult is stored in A (LSB) and X (MSB)
; Here you can insert a code for processing of ADC data

lcall CSDADC StopADC

mov A, 0x01
mov X, 0x02
lcall CSDADC DisableInput

jmp loop

FLEF e

Table 13. #ikk PGA, Z7ff#%: ACB CONTROLO REG (ACBOICRO), # x
(1A 7 6 5 4 3 2 1 0

UIEN 1 7%
Hagi HHA PGA IS AR PR ZECHT ADC AHoC APT fR¥F. 2%l PGA &5 ] PR S B IR £E,
Table 14. Hik PGA, 27ff#%: ACB CONTROL1 (ACBOICRL), 4 x

v 7 6 5 4 3 2 1 0

B

{8 AnalogBus 0 1 0 0 0 0 1
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PERFORM

AnalogBus H AR AR AL H LR EE. HYEE CSDADC_Start () A1 CSDADC_Stop() APT fR#F.
Table 15. #de PGA, ZFfE#s: ACB CONTROL2 (ACBO1CR2), 4 x
Iiva 7 6 5 4 3 2 1 0

UiEl 0 0 1 0 0 0 ThiE

FYE H CSDADC Start() F1 CSDADC Stop() APT f##¥F.
Table 16. #d PGA, ZFfE#s: ACB CONTROL3 (ACBO1CR3), 4 x
Iiva 7 6 5 4 3 2 1 0

{E 0 0 0 0 0 0 0 EXGain

BEFET 24 B 48 [ PGA HEZ5ENEE T ExGain [,
Table 17. #iH ADC1, Ziffgs: AtoDlcrO (ASD11CRO), #H x

(A 7 6 5 4 3 2 1 0
= 1 0 0 0 1 0 0 0
Table 18. #H ADC1, Ziffgs: AtoDlcrl (ASD11CR1), #H x

Az 7 6 5 4 3 2 1 0
= 0 0 0 0 0 0 0 0
Table 19. #iH ADC1, Zifrgs: AtoDlcr2 (ASD11CR2), #H x

Az 7 6 5 4 3 2 1 0
B 0 CompBus 0 0 0 0 0 0

CompBus H1 CSDADC APT #=4fl.
Table 20. #itk ADC1, Z7f7%%: AtoDlcr3 (ASDIICR3), #H x
Az 7 6 5 4 3 2 1 0

e 1 1 1 0 1 0 ¥

HLJ5 tH CSDADC Start () F1 CSDADC Stop() API {#%E.
Table 21. #ilt ADC2, Z917%%: AtoD2cr0 (ASC21CRO), #H x

v 7 6 5 4 3 2 1 0
{E 1 0 0 1 0 0 0 0
Table 22. #ilt ADC2, Z¥17%%: AtoD2crl (ASC21CR1), #H x

v 7 6 5 4 3 2 1 0
{E 00 0 0 0 0 0 0 0
Table 23. #il ADC2, Z917%%: AtoD2cr2 (ASC2ICR2), #H x

v 7 6 5 4 3 2 1 0
i 0 CompBus 0 0 0 0 0 0

CompBus H{ CSDADC APT #54l,
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Table 24. #5dk ADC3, Z777#%: AtoD2cr3 (ASC2ICR3), #H x

(A 7
{E 1

HLYE H CSDADC Start() F1 CSDADC Stop() APT f##¥F.
Table 25. #&¥ PRS, ZifE#s: Function (DxBxxEN), £ 1

A 7
LSB 0
MSB 0
Table 26. Rt PRS,
(0A 7
LSB 0
MSB 0
Table 27. f PRS,
A 7
LSB 1
MSB 1
ShieldElectrodeOut
il
Table 28. LRt PRS,
(A 7
LSB 0
MSB 0

JAHALRTJ ) PRS #Bk, i CSDADC APT fR%F
Table 29. #itk PRS, ZFf7es:

A 7 6 5 4

LSB PRS #7474 (LSB) — JoHEHEViml

MSB PRS B 774748 (MSB) - EHBEVI I

Table 30. #HEe PRS, 7547#%: Polynomial (DxBxxDR1), 41 0
A 7 6 5 4

LSB PRS Z I (LSB)

MSB PRS Z Tz (MSB)

PRS ZIjizHH CSDADC API #R#& ScanSpeed Fl43Hi%SH%EF.

Document Number: 001-66832 Rev

1

0

1

P47

0

0

6

6

6

1

0

1

Input (DxBxxIN), 4 1

0

1

5

5

5

0

0

0

0

1

4

4

4

247 Output (DxBxxOU), 41 1

1

1

6

0

1

5

0

0

4

0

0

CapSense Sigma—Delta Plus ADC

2 1 0
0 UiFE

2 1 0
0 1 0
0 1 0

2 1 0
0 0 0
0 0 0

2 1 0
0 0 0

St AR H (ShieldElectrodeOut)

RS BE i AR (i AR S S IR AT R . X A R AT A R A4 BRI B 24

FLES Control (DxBxxCRO), 41 1

0

0

6

0

0

*A

5

Shift (DxBxxDRO), 41 0

2 1 0
0 0 A H
0 0 0

2 1 0

2 1 0
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Table 31. #Hitle PRS, Z7ff#s: Seed (DxBxxDR2), 4l 0

VA 7 6 5
LSB PRS Fh¥ / b % fE4s (LSB)
MSB PRS FiF / LR % f74s (MSB)

SEAF A A APT RS LT PeAT (M S8 R dr o

WA PRS8 KPMJRHECLE /72 CSDADC

4 3 2 1 0

Table 32. #&H PGA, ZifE#s: ACB CONTROLO REG (ACBOI1CRO), #H x

fr 7 6 5

ft 25

4 3 2 1 0

WS HA PGA S AR AR S HOR ADC A% APT f1FF. Z% i PGA % RS EURFF .
Table 33. #dk PGA, ZFfE#s: ACB CONTROL1 (ACBOICR1), 4 x

fr 7 6 5

iE AnalogBus 0 1 0

AnalogBus 1 HATHH R 2 AR KT BB S AR £F o

4 3 2 1 0

0 0 0 1

FLJE 1 CSDADC Start() F1 CSDADC Stop() APT 4%,

Table 34. itk PGA, Z51r#%: ACB CONTROL2 (ACBO1CR2), 4 x

fr 7 6 5

liE) 0 0 1 0

4 3 2 1 0
0 0 Dh¥E

FLJE H CSDADC Start() F1 CSDADC Stop() APT f##¥f.
Table 35. itk PGA, Z51rF#%: ACB CONTROL3 (ACBOICR3), 4 x

Az 7 6 5

{E 0 0 0 0

4 3 2 1 0

WERET 24 BR 48 [ PGA MAZSENEE T ExGain 1.
Table 36. ik ADCI, Z547#%: AtoDlcerO (ASD11CRO), #4H x

VA 7 6 5 4 3 2 1 0
= 1 0 0 0 1 0 0 0
Table 37. Mtk ADCI, Zf7#%: AtoDlcrl (ASD11CR1), # x

VA 7 6 5 4 3 2 1 0
{E 0 0 0 0 0 0 0 0
Table 38. 4k ADCI, Z5472%: AtoDlcr2 (ASD11CR2), #4 x

VA 7 6 5 4 3 2 1 0
B 0 CompBus 0 0 0 0 0 0

CompBus H{ CSDADC APT #54l,
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Table 39. #5dk ADCI, Z777#%: AtoDlcr3 (ASDI1ICR3), #H x

(A 7
{E 1

HLYE H CSDADC Start() F1 CSDADC Stop() APT f##¥F.
Table 40. #5dk ADC2, Z7f7#%: AtoD2cr0 (ASC2ICRO), #H x

VA 7 6

liE) 1 0 0

Table 41. #iFe ADC2, Z317%%: AtoD2crl (ASC2ICR1), 4 x
VA 7 6

liE) 00 0 0

Table 42. #i¥e ADC2, Z¥17%%: AtoD2cr2 (ASC2ICR2), 4l x
VA 7 6

= 0 CompBus 0

CompBus H1 CSDADC APT #%4fl.
Table 43. #itk ADC3, Z¥f7%%: AtoD2cr3 (ASC21CR3), #H x

Az 7
= 1

HLJ5 tH CSDADC Start () F1 CSDADC Stop() API {#%E.
Table 44. f&it PRS, 25474%: Function (DxBxxFN), #H 1

1

1

1

0

6

6

6

6

1

1

1

Tnput (DxBxxIN), 4 1

0

5

5

5

5

5

5

5

0

1

0

0

0

0

4

4

4

4

4

4

4

Table 46. #ilt PRS, Z31F%%: Output (DxBxxOU), #H 1

Az 7

UIEN 0

Table 45. #&tk PRS, ZFA7oay:
Az 7

UIEN 0
(1A 7

e 1

1

6

1

5

0

4

0

CapSense Sigma—Delta Plus ADC

2 1 0
0 Dh¥E

2 1 0
0 0 0

2 1 0
0 0 0

2 1 0
0 0 0

2 1 0
0 Dh¥E

2 1 0
0 1 0

2 1 0
0 0 0

2 1 0

FEmcr AR H (ShieldElectrodeOut)

ShieldElectrodeOut R 57 il LMK (¥0 i H A5 5 ) O SZ ATt o 3 g AT AR TR A4 B IK Y BB 2 Heds il o

Table 47. #iHt PRS, ZFfF#%: Control (DxBxxCR0O), #H 1

(1A 7
{E 0

JAHAI AT A PRS AEHR, HH CSDADC APT fREF
Table 48. FXEL PRS, Z5f7#s:

A 7 6
i PRS AL 7174 — JTLHEBEVIM
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Table 49. #xbt PRS, Ziff#s: Polynomial (DxBxxDR1), ZH 0

fr 7 6 5
{E PRS £ Iz

4 3 2 1 0

PRS ZJiix 1 CSDADC APT #R#E ScanSpeed F1or#EHSE{REr.
Table 50. Mitk PRS, Zif7#%: Seed (DxBxxDR2), 41 0

fir 7 6 5
liE) PRS Fh¥ / LR ZFfE4s
UL AR HIME H APT RHE LT B i 2 B IR

WA PWM8 K BRIRECE FA7-as 1 CSDADC

4 3 2 1 0

Table 51. #idk PGA, ZFfF#%: ACB CONTROLO REG (ACBOICRO), #4 x

(1A 7 6 5

f 35

4 3 2 1 0

WS HA PGA 2SRRI H AR ER ADC AHSC APT {R¥F. 2%t PGA &% H RS EURFF,
Table 52. il PGA, Z317%%: ACB CONTROL1 (ACBOICR1), #H x

fir 7 6 5

i AnalogBus 0 1 0

AnalogBus  H1FATHH A A K (KT SR Z AU AR F o

4 3 2 1 0

0 0 0 1

FJE HH CSDADC Start() F1 CSDADC Stop() APT f#E:.

Table 53. il PGA, Z317%%: ACB CONTROL2 (ACBOI1CR2), #H x

fir 7 6 5

& 0 0 1 0

4 3 2 1 0
0 0 YikE

FYE HH CSDADC Start() F1 CSDADC Stop() APT f#¥:.
Table 54. #d PGA, ZFfE#s: ACB CONTROL3 (ACBO1CR3), 4 x

fir 7 6 5

& 0 0 0 0

4 3 2 1 0

0 0 0 EXGain

WEFET 24 B 48 [ PGA HEZ5ENEE T ExGain [,
Table 55. #5dk ADCI, Z577#%: AtoDlcrO (ASDI1I1CRO), #H x

Iiva 7 6 5 4 3 2 1 0
{E 1 0 0 0 1 0 0 0
Table 56. #5dk ADCI, Z377#%: AtoDlcrl (ASDI1ICR1), #H x

Iiva 7 6 5 4 3 2 1 0
{E 0 0 0 0 0 0 0 0
Table 57. #5dk ADCI, 2577#%: AtoDlcr2 (ASDI1I1CR2), #H x

Iiva 7 6 5 4 3 2 1 0
iE 0 CompBus 0 0 0 0 0 0
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CompBus Hi CSDADC APT %,

Table 58. f#&dk ADCI, Z777#%: AtoDlcr3 (ASDI1ICR3), #H x

(A 7 6 5 4
{E 1 1 1 0

FYE H CSDADC Start() F1 CSDADC Stop() APT f##¥F.
Table 59. f&He ADC2, Z3f7a%: AtoD2cr0 (ASC2ICRO), #H

(A 7 6 5 4
liE) 1 0 0 1
Table 60. #itk ADC2, ZFf7#%: AtoD2crl (ASC21CR1), #H

(A 7 6 5 4
{E 00 0 0 0
Table 61. ik ADC2, Z5f7#%: AtoD2cr2 (ASC21CR2), #H

Az 7 6 5 4
CIEN 0 CompBus 0 0

CompBus H1 CSDADC APT #%4fl.

Table 62. #itk ADC3, Z¥f7#%: AtoD2cr3 (ASC21CR3), #H
Az 7 6 5 4

= 1 1 1 0

HLJ5 tH CSDADC Start () F1 CSDADC Stop() API {#%E.
Table 63. Fibk PWM, Z47%%: Function (DxBxxFN), #H 1

Az 7 6 5 4
{E 0 1 1 0
Table 64. #5ie PWM, Z547#%: Input (DxBxxIN), 41 1

Az 7 6 5 4
{E 0 0 0 1
Table 65. #5ie PWM, Z5f7#%: Output (DxBxxOU), 41 1

(1A 7 6 5 4
{E 1 1 0 0
Table 66. #HiHtPWM, Z5{F%%: Control (DxBxxCRO), #H 1

(1A 7 6 5 4
{E 0 0 0 0

JAHAI AT E H PRS AEER, HH CSDADC APT fREF
Table 67. #Et PWM, Z¥fFE#%: Count (DxBxxDRO), #H 0

(1A 7 6 5 4
14 BAE A7 — TEE
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Table 68. #&He PWM, ZF77#%: Period (DxBxxDR1), 41 0
Iiva 7 6 5 4 3 2 1 0

iE PrescalerPeriod
PrescalerPeriod H-HA A H P LS Ed .

Table 69. A& PWM, Z517#%: Compare (DxBxxDR2), #H 0
A 7 6 5 4 3 2 1 0

i H B
Hi APT MRS ] P B S B R 1% S A A O
WA VC2 KHEMRIC B FA7#5H CSDADC

Table 70. #idk PGA, ZFfF#%: ACB CONTROLO REG (ACBOICRO), # x
v 7 6 5 4 3 2 1 0

1 14 5 1 5%
B AT PGA M35 A MRHO T P BLERZHM ADC MG APT fR¥F. S5 th PGA ZH ] BERSHUIR £

Table 71. il PGA, Z317%%: ACB CONTROL1 (ACBOICR1), #H x
A 7 6 5 4 3 2 1 0

i AnalogBus 0 1 0 0 0 0 1
AnalogBus HEAMFEIZFREH RS E ) Fr. P E CSDADC Start () A1 CSDADC Stop() API ffF.

Table 72. il PGA, Z317%%: ACB CONTROL2 (ACBOI1CR2), #H x
A 7 6 5 4 3 2 1 0

LIz 0 0 1 0 0 0 IhEE

FYE HH CSDADC Start() F1 CSDADC Stop() APT f#¥:.
Table 73. #dk PGA, ZFfE#s: ACB CONTROL3 (ACBO1CR3), 4 x
A 7 6 5 4 3 2 1 0

A 0 0 0 0 0 0 0 EXGain

WEFET 24 B 48 [ PGA HEZ5ENEE T ExGain [,
Table 74. #5dk ADCI, 2577#%: AtoDlcrO (ASDI11CRO), #H x

Iiva 7 6 5 4 3 2 1 0
{E 1 0 0 0 1 0 0 0
Table 75. #5dk ADCI, 2377#%: AtoDlcrl (ASDI1ICR1), #H x

Iiva 7 6 5 4 3 2 1 0
{E 0 0 0 0 0 0 0 0
Table 76. #5dk ADCI, Z377#%: AtoDlcr2 (ASDI1I1CR2), #H x

Iiva 7 6 5 4 3 2 1 0
iE 0 CompBus 0 0 0 0 0 0
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CompBus Hi CSDADC APT %,
Table 77. Ml ADC1, ZFff#s: AtoDlcr3 (ASDIICR3), 4l x

Iiva 7 6 5 4 3 2 1 0
UiEl 1 1 1 0 1 0 ThiE

FYE H CSDADC Start() F1 CSDADC Stop() APT f##¥F.
Table 78. f#5dk ADC2, Z7f7#%: AtoD2crO (ASC2ICRO), #H x

(A 7 6 5 4 3 2 1 0
{E 1 0 0 1 0 0 0 0
Table 79. #ik ADC2, Z5f7#%: AtoD2crl (ASC21CR1), #4 x

(A 7 6 5 4 3 2 1 0
{E 00 0 0 0 0 0 0 0
Table 80. itk ADC2, Z5f7#%: AtoD2cr2 (ASC21CR2), #4 x

Az 7 6 5 4 3 2 1 0
B 0 CompBus 0 0 0 0 0 0

CompBus H1 CSDADC APT #%4fl.
Table 81. #itk ADC3, Zyf7%%: AtoD2cr3 (ASC2ICR3), #H x
Az 7 6 5 4 3 2 1 0

{E 1 1 1 0 0 0 ¥
HLJ5 tH CSDADC Start () F1 CSDADC Stop() API {#%E.

WA B e 3%
%S BIfEH SrAUE|
1.1 DHA TR .
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/&S BIFEH Vi BH

1.20 DHA 1. ¥4 DisableInt ZIHHMEAERS)F] ISR (PRS16 CSD £ixl) .
2. BilLLE#8%1 (AnalogComparatorColumn) Fl4:jmkm (GlobalOutput) itk [A]HIEH:
BoNTE EIEME

1.20.b  DHA FE ) SN T 3 B st

1.30 DHA 1. ¥ DiplexTable M “AREA UserModules” f&%i%|T “AREA 1lit” .

2. BERINK “DiplexTable” ZEU{EHEHE N T 0x0112,

3. WNINT “DiplexUsed” ZH(UAIHRE RIS HE4E
1. 40 DHA Lo BB T RIRAE Y LLSCRE Imagecraft U4k

2. NULH PBSEREEE F M RS ERIN T /5 4.
3. WNINT Die WM EINGEVHH, FEHEB T SetScanMode ) APT ZhEULHH .

4. TEHT CSDADC FH ' AHeLLszBL CSDADC StartTempMeasurement £
CSDADC_GetTemperature LfE.

5. SBT3 K AR A IR A 0 HERVE B N T B
6. SUBT TRIP B S B, W T MR SRS SR / B MEBH .

Note  PSoC Designer 5. 1 fEPTA ) BHAE T &SI T “ AT 7 o ABHRREHND T4
HIP A5G i B BRRRCAS 2 1) FR X ) o
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