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1. faigr

1.1. Ri&
Rig Hid
TSC Touch sgnsing controller peripheral
il P AT SRR A 1) AP
Cs Sampling capacitance
KEEHA
Cx Sensor capacitance
R AR A
Channel WIE, FEACKEN L, XN GPIO,
Block B, [FIRERAER Z AN EIE
Object Any tough sens\or (such as touchkey, linear or rotary)
fil R ks (Hch, 2Rk, ek
) Linear or rotary touch sensor
LinRot . , N
AN AR s (ZI8IE)
TouchKey B RS (HLIEED
Meas Current signal measured on a channel
FEIHIE I E RS S
Delat MEE M S HH 21
ECS Environment change system
AR
DTO Detection time-out
poRllpeEting
DXS De‘tection exclusion system
R HERRAL 1
Eilter Noise filters
st 5 B AL ]




1.2. F#

HLAT FE RS R AR T 2

S e o

APM32F0xx
MCU

FAFEHECs

== (2

GND2

SAFHUERT, FREES|ACy, (R IFHRT BRI

K 1
] FH FL 25 i A7 LT R AR
FLR b A B2 O 1) SRR B2 Cs 78 HL
HURT G A% 1 R OB T S ZE RS 14 GPIO B
B HAEBIERE, EIRREEA Cs L EAE] GPIO 1 1HRAY.
305 8] R ML 5% FEL AT T 0 B s R M i A FRL K /N
F R A A BT , A SRS ML L 2 B K, R P A7 BRI (OO, T DAL L 28 (Cs)
LRI GPIO [ IRAE T 75 Fafif i R B /b, AR AR /N
YA T B AT, TSC HEAT fldsias i .



1.3. TheEeRfE

© o Nk wDdhRE

THthE

BT H LIS R AT A SR P
3 M IN A NEIE FA T 1 SRR, AR RGUTHH

WRAEA RS R, Wik 6~8 ML /0 4, &% S(HF 3*6~3*8 Millil.
A 1O AR BL— TR IC % H ATl & 1H .

A 1/O AR FRRAE LA 5| BRI E 2 m] e & .

BT E RO L, B B DTO RS

B I B 58 AR S AN K B R b s, B8] R rp IR

% TSC SCFpistt, LRMERTE R ST 5.

it DXS ChrdliFkRR) ECS (HEEMAL) Filter (M yfis) SEdshilskde | R FIHT

10. SCFFTRIFAIN AP ARR?, (A AT ICE M B IS AT

B4 1/O 4R
Ame HHHAERBBELR
APM32F051Rx | APMB32F051Cx | APM32F051KxT | APMB32F051KxU
Gl 3 3 3 3
G2 3 3 3 3
G3 3 2 1 2
G4 3 3 3 3
G5 3 3 3 3
G6 3 3 0 0
HAEERE RS 18 17 13 14




2. AT

2.1. 05 FE 2%

2] 45 B AT I B R BT, ZRIMERERL R EE, R AR BANE, Al

Q -

Kevl

@ Re 61102
R

@ = 61_I03
FIERECs

€1 == FHEBECx —
= 61_104
Cc2
GND2

G1_I01

XXQATENY

GND1 J__

K 2
vE: §E5iE MCU 5] Abhn 470Q — 10k Q HiFH, FT ESD {R#¥ SHihgugst . &bk
R 10K Rs k42 ESD a1t .



2.2. S

TR 2 T4 5 HURK 8] AL 9 o F) 2 B

HAHHEE (er) WTHT XM k. 1R

2-3 FoRM R N BB IR RRRE J) . e R BOOR, R RRE T BGR .

kL er
atat 1.00053
BeH 4~ 11
WA 8~12
=Bk 4~8
Je 25~36
A NI 33~45
RO 2.3
RK I 245~26
Els (PET) 3.7
FR4 (BIELF4E + MM 4.2~4.5
PMMA 5 EENIEER F R D 29~41

2.3. REE

Tv=d/er

AR

X IBRAEIATEEE, Hoh d VA BRINE L CHIREE . Tv 2R b 6 5 4 R0
TR ZEBUN, HIHURE S EE. W T Tv EA RS, e REUEA R .

Ct=¢ere0 (Ald)

A2

XAk, COuARBIRZ, A VM T 3 AR, d NTERIERE, er /i

WL 0 REEMEHELL B EAFAI, il i A E S Al AT X T AR

/INRIEEG . 38

HUR R RE A CEHER, (B 2 MRl T 8 At RS CRIV AR AT 3 AT AR AN AR )
Ratghnay £ A MA SR TR B A, B R T .

C=Cx+1/ [(1/Ct) + (1/CP)]

~3 3

C Al Bia 2y, Cx AR ERE, Ctoufildirnsy, Cf AT F 4 a1 /it
o HfBLE AN, AR OB RGO, TR B 2, AR REBUZ RIS

i RBUZ T 3

(O EABEE RPN, AR EANH T .

(2) P/ JZ B2

(3) BEEHLKAE er HIHEA T

(4) GND JEA BB ALK L
(5) Jt Yo AEAEIRAS ML ] R TREL o



2.4, fh PR

RN G A 1 DM BOEIE, AT AR o B R L

6mm CF/ME)D

K 3

K4
G2 102 1
(G102 T T
K1 K5
G1 102 1 G2 103 1
(G102 TRaT (G2103 ORI
T KEY T KEY
K2 K6
Gl 103 1 G2 104 1
G1103
< TSI (G2 104 W
IRKEY T KEY

Kl 4 (FEERE

A

K 5 (PCBRE



2.5. Gt

Xt T AN RN Al E A T 3, B 3 MM BGEIE, AR SR
FH T HEIRETEDY 0 B 256. SEhrib I GPIO #iE 5Pk s #ss, 3R Sk i Kt
(RE 3

100, 5mm W Bmm

1 2 3 4 1 | low<lh<8mm

e 1 ARG LR IRLEE, h O RES AR S R, w R R T8 L .

K 6
G6 103 R2 &3 103 .
<_G6 103 G3 103
R 10k 10%
[=2] (]
Al A2

LT51

Linear Touch sensor

-

RO
10k
Ga 103 o103

K 7 (JREERED

K 8 (PCB /~iZ)



2.6. WerthE

X T REFE AR, SR = e, G T AR A\ Rtk e, EEA A 3
A RREIE, PR SR IR SR I S HERGERD 0 B 256, SEPRS N GPIO A&
ST, R SRR SR IEAT I

T =5mm
W=8-10mm i\li

L=10-12mm

e v NFLERR, WG TEE, LB AN AR K.
K9

G6_104

G6_104 TR

{63103 >

(=)
0 Position

R7
LB " B Q A w—3 104 53104

Rotary Touch Sensor

{G4104
&
&

K 10 (JE&E@%%)

K 11 (PCB /R~i&)
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2.8.2. MCU

— PAG-WEUP B0 B
o PAl PBI FET [ (eI
- PA2 782 2 :
') PAz PB3ITDO :gj ;
- PAs PB4NTRST — -
. . g PAS EBS [y T
PAS 85 ¢ X
= PA? BT (a2 L TR 1
= e o i < THSEWDID 2
= = Pag 88 = SCL < TCRBWOLE H
789 > SDA 3
7
PRIO E
R 2 oY Feader 4
2 PBI2 33 =
SITMSSWDIO PRI =
X2 TICK/SWCLE. PB4 o
PBIS
c0
¢l
2C2
PRO-0SC_IN 2C3 B
PF1-0SC_OUT nct R
N pcs e TEEIOL,
rcT -
e I
e TReI
P pes
;|3
vss 3
vss [
vssa 12

2.8.3. MR

Ks :
KL "™ RlL T s
e Sl = 1 | s ion R15 ’
T L 102 i L 3 el ey Sheld
oo el : 10K
10K h
TREY
K2 o . RI13 Ly El4
% T T (0 | oiom L e gy e L oo o eRIes L
ooy S L 1K =~ 1 =
10K T KEY
GIIOT SiLiot . 2 10T G2 101 < G3 10T G jot < GAI0T G4 jol G I0T £5 101 - G6_IO0T S

LAl

C3 4 cs cs o7
06 105F_COG 10nF_COG 10nF_COG “ThenF_cos 10aF_COG

Ge 103 X

< &EI07 _A————o 1

ITs1
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R7 y
G104 e,

RS 3

10K
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2.8.4. BFEN

(1) RGN LDO 45 A4k, LDO B A E B KA+ A, AR
(ERRA SRR N T 5E » - AT 5 7o 28 48 HA) LU o

(2) MCU UL b, 5 R G H MBI ] — 4L it @ R RAER IR T -

(3) AELHEE CS AL RS HUFHAI R N R BERFERS [ BL & R, MR R4t
frfE ST he

(4) WTUME A3 57 Ak RE,  Jels A Jk 3 A I PR 2 T (¥ A PR, (H 2 R T A — 4
PUEIE. & T 10 2B HTENL.

2.9. PCB fi&k#i R

(1) fih#% PAD Mz BT, Hlans A, @HES, Kb g,

(2) IC RENEAZ Al PAD LA E, US4 PAD Z A ELEE %25 .

(3) fibd% PAD Jig /78 fo A B H A T e 0 DL A5 5 2k

(4) fibf PAD JRJZR A, &% PAD 5 GND /A i) & £ AR RS, [FI PAD
Il =5 GND [RIFE R GREF 40mil PA_E.

(5) fiuBE LT EAMA G 7-16miD , HKREDEL R A S, FNE
LR gL AL

(6) fil e L [/ ERFF— B, AT RECRFF I (52 TE

(7) fil e 2R B A 52k, Rphl2 s 5 LUK . FEEAT INE R 1 Dt
T, BB EEEL, W FEELMORER S KRR (30mil BLED JFHin GND
U E



3. HFEW

3.1. TFEHA*X

o EEEEED

- - o

= OLED3E=h

(SR o=

lscdec o wmmpnis |
tscecsc © G - | nm |

REFREEE | =Eek

FOEBISFIEE |




3.2. XHHEH*

a) IR

b) k3

TSC Device Lib » src

% =

[ tsc.c C 3
[ad tsc_acq.c C i
i tsc_dxs.c C 3
I tsc ecs.c C 3
[ tsc filter.c C 3
[ tsc_linrot.c C 3%
[l tsc_object.c C i
I tsc time.c C 3
[ tsc_touchkey.c C 3

& 16
TSC Device_Lib » inc
= =3
i tsch H o
[ tsc_acq.h H i
I tsc_checkh H =i
L‘}[’ tsc_config.h H 0%
[ tsc_dxs.h H Zi
| tsc_ecs.h H =i
[ tsc filter.h H o4
[ tsc_linrot.h H =i
[ tsc_objecth H i
I tsc timeh H =i
L‘}[’ tsc_touchkey.h H 0%
[ tsc typesh H =i

Fuh

Foh

8 KB
48 KB
12 KB
16 KB
8 KB
56 KB
12 KB
12 KB
32 KB

8 KB
16 KB
20 KB
24 KB
8 KB
8 KB
8 KB
16 KB
8 KB
8 KB
12 KB
16 KB



Geehy
3.3. BGLEH

T 3-3 UL T A R ) PR SR X

l‘/.'FHE < Example/User )

[ TEC driver j
Standard peripherals
library

R = [ MCU ]

K 18

NHZE: .\Example
IREhZ: .\Library\APM32F0xx_StdPeriphDriver
.\Library\TSC_Device_Lib



Geehy
3.4. KshRE

HRIE R 3-4 R AR ] SRS 2 b BAS LA 1 50 &R -

wHE < Example/User >
e (e[ [ ][]
WzhiE F&E Channel | | Black || Object
frEH ‘ e ‘ Linear | | Rotary
R = [ 6xI07 j
19

LhHZH: tsc_ecs.c\tsc_dxs.c\tsc_time.c\tsc filter.c\ ...
KA : tsc.c\tsc_acq.c\tsc_object.c\ ...
ficE41: tsc_touchkey.c\tsc_linrot.c\ ...



4, BT

4.1. BB

Channel kA — i A E B S5
4.1.1.

#define TOUCH_TOTAL_CHANNELS

4.1.2. MZEEW

TSC_Channel_Src_T: IEiEJH45H, 45 GROUPx fE, GxIOy fH, IOGXCR 7 f7#%
fH.

TSC_Channel_Dest_T: i#iE H 45 .

TSC_Channel_Data_T: #iEHIELE M, WiEtsEA, 2H5ME, Z{E, RFEHE.

4.1.3. FRAFAR

/*.5o0urce-and Configuration- (ROM) - */
CONST - TSC Channel Src T MyChannels Sre[TOUCH TOTAL CHANNELS] =
=
/*.Block-0-*/
{ CHANNEL 0 _SRC, - CHRNNEL [] I0 MSK,  CHRNNEL 0 _GRF MSK Y.,
{ - CHANNEL 2 _SRC, -CHRNNEL 2 IO- MSKE, - CHENNEL 2 _GRP MSK },

/* . Block-1-*/

{ CHANNEL 1 SRC, CHANNEL 1 IO MSK, CHANNEL 1 GRP MSK
{ CHANNEL 3 SRC, CHANNEL 3 IO MSK, CHANNEL 3 GRP MSK
{ CHANNEL 5 SRC, CHANNEL 5 IO MSK, CHANNEL 5 GRP MSK
{ CHANNEL 6 SRC, CHANNEL 6 TO MSK, CHANNEL 6 GRP_MSK
{ CHANNEL 7 SRC, CHANNEL 7 IO MSK, CHANNEL 7 GRP MSK

-

- -

[ T R e -
-

-

/* . Block-2-*/

{ CHANNEL 9 SRC, CHANNEL 9 IO MSK, CHANNEL 9 GRP MSK },

{ CHANNEL_IG_SRC CHANNEL 10 IO MSK, CHANNEL 10 GRP MSK. },
{ CHANNEL 8 SRC, CHANNEL 8 IO MSK, CHANNEL_B_GRP_MSK },

{ CHANNEL 4 SRC, CHANNEL 4 IO MSK, CHANNEL 4 GRP MSK },




/*.Destination- (ROM) - */
CONST TSC Channel Dest T MyChannels Dest[TOUCH TOTAL CHANNELS] =
=
/% .Block-0.%/
{ CHANNEL 0 DEST },
{ CHANNEL 2 DEST },

/* . Block-1.%*/

CHANNEL 1 DEST
CHANNEL 3 DEST
CHANNEL_ 5 DEST
CHANNEL 6 DEST
CHANNEL 7 DEST

-

-

-

e, e,
(R S )
-

-

/*.Block-2.%/

{ CHANNEL 8 DEST },
{ CHANNEL 9 DEST },
{ CHANNEL 10 DEST },
{ CHANNEL 4 DEST },

- };

/*.Data- (REM) - */
TSC Channel Data T MyChannels Data[TOUCH TOTAL CHANNELS] ;



42 .4

1 M2H (Block) s £ [l RAEZ/MiliE, nfLhiikEZ A4,

Block 0 Block 1 Block 2

Kl 20
4.2.1. &%
#define TOUCH_TOTAL_BLOCKS
4.2.2. MBLEHR
TSC_Block _T: GfE&iHERE .

4.2.3. B¥HR

R¥ L Mg
TSC_Acq_ReadBlockResult CEEU T EIE N A, R A
TSC_Acq_CalibrateBlock REAEHRA T RAE
TSC_Acq_ConfigBlock fic B H I a1k
TSC_Acq_StartPerConfigBlock | HiaHL KA
TSC_Acq_WaitBlockEOA HRFHCRFE TR

4.2.4. FRAFR

/* List. (ROM) - */
CONST - TSC_Block T MyBIGEKS [TOUCH TOTAL BLOCKS] =

{&MyChannels Src[2], &MyChannels Dest[2], MyChannels Data, BLOCK 1 NUMCHANNELS, BLOCK 1 MSK CHANNELS, BLOCK 1 MSK GROUBS},

{
{&MyChannels Src[0], &MyChannels Dest[0], MyChannels Data, BLOCK 0 NUMCHANNELS, BLOCK 0 MSK CHANNELS, BLOCK 0 MSK GROUPS},
{sMyChannels Src[7], &MyChannels Dest[7], MyChannels Data, BLOCK 2 NUMCHANNELS, BLOCK 2 MSK CHANNELS, BLOCK 2 MSK GROUPS}
}



4.3. B¥s
H b (Object) 254 T4 8e8s, BLIFEIRE) SO P SZ Fr P AR I, 2R A% JBORN e A2 8K .

4.3.1. B3¥

#define TOUCH_TOTAL OBJECTS

4.3.2. MEEEH

TSC_Object T: Fr—HFx.
TSC_ObjectGroup_T: Fn—MHEZA HEbx.

4.3.3. REHIR
MR 4 Fi&
TSC_Obj_ConfigGroup LB — N2 s

TSC_Obj_ProcessGroup MR — AN 2N B R
TSC_Obj_ConfigGlobalObj | it & 45 H #r.

4.3.4. FRAFR

/*-List. (ROM) - */

CONST TSC_Object_T Hyobjects[TOUCH_TOTAL_OBJECTS] =
={
TSC_OBJ TOUCHEKEY, - (TSC_TouchKey T*) & MyTouchEeys[(]
TSC OBJ TOUCHKEY,  (TSC TouchKey T*) & MyTouchKeys[l]
TSC_OBJ TOUCHEKEY, - (TSC TouchKey T*)& MyTouchEeys[Z]
TSC_OBJ TOUCHEKEY, - (TSC_ TouchKey T*)& MyTouchEeys[Z]
TSC_OBJ TOUCHEKEY, - (TSC_TouchKey T*)& MyTouchEeys[4]

g g b
[ e e
- - - - -

{ TSC_OBJ LINERR, (TSC_LinRot T*)& MyLinRots[(0] },
{ TSC_OBJ LINERR, (TSC_LinRot T*)& MyLinRots['] },

=}

/* - Group- (REM) - %/

TSC ObjectGroup T HyObjGrouﬂ =

{
&MyObjects[0], /*l<. First-.object x/
TOUCH TOTAL OBJECTS, /* 1< Number-of -objects */
000, f*l<.5tate -mask reset.-value . */
TSC STATE NOT CHARNGED /*l<.Current. state *




4.4, BRI

Touch Key f{H— M@ EH B, FEHE, QIFWAIRE: BB .
4.4.1. ¥

#define TOUCH_TOTAL_TOUCHKEYS

4.4.2. WEEEEH

TSC_TouchKeyB_T: FonF:Afilfsiiit,
TSC_TouchKey T: F/n¥ RefibfBificti, HIMITEMPRAENL

4.4.3. REHD

R4 Fig

TSC TouchKey Config Hic B A P

TSC TouchKey Process A ER BRI

4.4.4. FRAFR

f**% Methods - for -"extended"  type - (ROM) - %/
CONST -TSC_TouchKeyMethods T MykKeys Methods =
{

-+ -T5C_TouchKey Config,

-+ -T5C_TouchKey Process

I

/*.TouchKeys - list - (ROM) - */

CONST - TSC_TouchKey T MyTouchKeys[TOUCH TOTAL KEYS] =
{

&MyKeys_Datal
&MyKeys Datal
&MyKeys Datal
&MyKeys Datal
&MyKeys_Datal

&MyKeys_Param[0], -&MyChannels Data[CHANNEL_O0_DEST], MyKeys_StateMachine, - &MyKeys_Methods
&MyKeys Param[l], &MyChannels Data[CHANNEL 1 DEST], MyKeys StateMachine, - &MyKeys Methods
&MyKeys Param[2], -&MyChannels Data[CHANNEL 2 DEST], MyKeys StateMachine, - &MyKeys Methods
1,
1,

&MyKeys Param[ &MyChannels_Data[CHANNEL_3 DEST], -MyKeys_StateMachine, - &MyKeys_ Methods
&MyKeys_Param[ &MyChannels Data [CHENNEL 4_DEST], MyKeys_StateMachine, - aMyKeys_Methods



4.5. LRYEeib AL Rk

AN A5 14 (LinRot), /& F T AR5 (1) Sl iE 4L k. i 2 5 e e ) X 3 AE T T 4.
ZIRArE .

WIEHE (n=1. 3. 4. 5. 6),

ZEH A2 F (MyLinRot0_DeltaCoeff),

M EmFEER (TSC_POSOFF_xCH_LIN/ROT_M1/M2/H/D),

R XA (TSC_SCTCOMP_ XxCH_LIN/ROT_M1/M2/H/D),

LA B IE (TSC_POSCORR_xCH_LIN/ROT_M1/M2/H/D).

451 B2HEREE

AT BN S RN ETE, B ZIRE], TR — R EER.
FHUEN 16 fiz. MSB NEHH 7>, LSB /Ny, Bt
FHUE N 1.50 B
0x01 to the MSB
0x0D to the LSB (0.50 x 256 = 12.8 -> rounded to 13 = 0x0D)
FHEH 0.80 I
0x00 to the MSB
0xCD to the LSB (0.80 x 256 = 204.8 -> rounded to 205 = 0xCD)
2] R E B 1

CONST -uintlé t MyLinRotl DeltaCoeff[3] -
CONST -uintlé t -MyLinRotl DeltaCoeff[3] -



452. fIBEmBR

7E “tsc_conf.n” SCAF I AR G 2 AT IR

. Select-which -Linear-and-Rotary-sensors-you-use-in-your-application.
—-0.=-Not . -Used
--1.=-Used

ROT-=-Rotary- sensor
Ml = -Mono-electrodes-design-with- 0/255 position-at-extremities.-of the sensor
M2 = Mono-electrodes-design
H-= Half-ended electrodes design
*..D.-=-Dual electrodes design
x/
#define-  TOUCH _USE_ 3CH LIN | MI1-(1)
#define-  TOUCH USE 3CH LIN | M2 (1)
#define- TOUCH USE 3CH LIN H (1)
#define-TOUCH USE_3CH ROT M- - (1)

&
&
&
&
*. .LIN-=-Linear- sensor
"
&
&
&

#define  TOUCH _USE_4CH LIN MI- (1)
#define  TOUCH USE 4CH LIN ] M2 (1)
#define - TOUCH _USE_ 4CH LIN H (1)
#define - TOUCH _USE_ " 4cH | _ROT M (1)

#define TOUCH USE_5CH LIN MI1- (1)
#define TOUCH USE_SCH LIN M2- (1)
#define TOUCH USE_SCH LIN H-- (1)
#define . TOUCH USE_SCH ROT M. - (1)
#define-TOUCH USE_5CH ROT D- - (1)

#define TOUCH USE_6CH LIN MI1- (1)
#define . TOUCH USE_6CH LIN M2- (1)
#define . TOUCH USE_6CH LIN H. - (1)
#define . TOUCH USE_6CH ROT M. - (1)



4.5.3. HIRALE

A DR i J7 5 O s IE

a) HIAERERK

R T, XGETE

kT, il

BB

o

255

«— o

Ch2

Ch3 Ch4 Chl

LIN_M1

ROT_M

LIN_M1

KA RS RS T RENE, &

4% (CH1, CH2, CH3)

K 21

(CH1, CH2, CH3, CH4)

(CH1,
LIN_M1:
LIN_M2:

CH2, CH3, CH4, CH5)
AL AR BT O 72K 255 1R HT-
LR VEAL R BOVHE O £E58 — —HIRZ [A], 255 1R )5 P> ik 2 8]

ROT_M: ikt /et i ih{H 0 78 k&8 255 £ 2.

b) XUiEE HH

FI T SR AN e % 1Al o

ST
TE

9459

K 22



ROT_D: it £ Bl O 76 3k 255 7E R .

c) FiEiEHk
0 255
i)
Chi Ch2 Ch3 Chd Chi
LIN_H
Kl 23

KA AR EHIAE XA, SN Bim A, ST e s . (ASCRF 5 liE)

4% (CH1, CH2, CH3, CH4, CH5, CH3, CH1, CH4, CH2, CH5)
(CH1, CH2, CH3, CH4, CH5, CH1, CH3, CH5, CH2, CH4)
(CH1, CH2, CH3, CH4, CH5, CH2, CH4, CH1, CH3, CH5)

Rz — AR NIRRT, AR R I, JUE A T AR . R

THRIEIE .

f$5 (ch1, CH2, CH3, ch1)
(ch1, CH2, CH3, CH4, ch1)
(ch1, CH2, CH3, CH4, CH5, ch1)

LIN_H: ZPEAL AR BB TE O 755 — M 2 8], 255 785 A F Ak 2 (Ao

45.4. B

#define  TOUCH_TOTAL_LINROTS

4.5.5. ML

TSC_LinRotB_T:  F/RIEA L It g fh 5

TSC_LinRot_T: Fry RV eF AR, I kAR -

4.5.6. REFHIR
iR J5ibsS
TSC_Linrot_Config B B 4 1 e I fph 45
TSC_Linrot_Process AbFREEAE e RS -
TSC_Linrot_CalcPos THE AN e I




457 FRATR

/* .Methods - for  "extended" - type  (ROM) - */
CONST - TSC LinRotMethods T MyLinRots Methods =
{

TSC_Linrot Config,

TSC Linrot Process,

TSC Linrot CalcPos

}

/*.LinRots-list- (ROM) - */

CONST TSC_Lin_ROt_T MyLinRots [TOUCH_TOT.AL_L INROTS] -=
=K
/*.LinRot-sensor-0.=.LTS-*/
&MyLinRots Datal[l],
&MyLinRots Param[(],
&MyChannels Data[CHANNEL 5> DEST],

/*!<.Number of - channels. */

MyLinRot0 DeltaCoeff,
(TSC_tPosition T*)TSC_ POSOFF 3CH LIN H,
TSC SCTCOMP_3CH LIN H,
TSC_POSCORR_3CH LIN H,
MyLinRots StateMachine,
&MyLinRots Methods,

/*.LinRot . sensor.-1.=.RTS.*/
&MyLinRots Datall],

&MyLinRots Param[l],

&MyChannels Data[CHANNEL 5 DEST],
3, -/*!<-Number-of channels-*/
MyLinRotl DeltaCoeff,
(TSC_tPosition T*)TSC_ POSOFF 3CH LIN H,
TSC_SCTCOMP_3CH LIN H,
TSC_POSCORR_3CH LIN H,

MyLinRots StateMachine,
&MyLinRots Methods




4.6 ABBHR AL

Detection Time Out (DTO)

AL Y P A A RS R IDIRES TR — DR ORI G, FH ARCIRE S 00 B FC A B A 28 ik
L E S, AR R B ST B AE, B A PR AR IH AFAE

4.6.1. 3%

#define TOUCH_DTO

4.6.2. R¥EHIR

ik &
TSC_TouchKey ReadTimeForDTO | i H 424 i I
TSC_Linrot_ ReadTimeForDTO I W 2 A T i e A

4.6.3. FRAAR

DTO ZEURENF FEAT, FmMATZ RS, N HiE % & X SR IF 5k 5%
4.7. ENEHE

Time JBLE X2 RAE, AT EN BN, B, R T IEBRER AR .
A AT LAEEXS ECS, DTO SEHLAI(FE i EEHE, Rl DAFE R R A -

4.7.1. ¥

#define TOUCH_TICK_FREQ

4.7.2. BEHR
R4 Hi&
TSC_Time_Config WIGE AT GE 1B
TSC_Time_Delay_ms ZERS ms
TSC_Time_Delay_sec ZERT sec
TSC_Time_Processinterrupt | 5& s/ b7 pR 21

4.7.3. EHFR



/*.Process. objects, -DxS.and ECS, Check-if -all -blocks have been acquired. */
if (idx block > TOUCH TOTAL BLOCKS - 1)
{

idx block-=-0;

config done-=-0;

TSC Obj ProcessGroup (&MyCbjGroup) ;
TSC_Dxs FirstoObj (&MyChjGroup) ;

/*.ECS . every-100ms-*/
if (ESC Time Delay ms (.00, &Global EC5 last tick) == TSC STATUS OK)
{

if {TSC_ECS_Process{&MyObjGroup} ==.T3C_STATUS_OK)

{

Global ProcessSensor-=-0;

}

else

{

Global ProcessSensor 1;

}

}
status = T3C STATUS OK;



4.8. Ky MIHER AL

Detection Exclusion System (DXS)

AL ZE T By 1L 2 MRS Z A R, 2 & ML R AR BRI, B R
KiE, #OR S READBER R AR, PP SR IR SR A B — MG s B iR E i o
%%, N DETECTIRZ, HAbLE&EKH “PHZE” L TOUCH RN Il s — MLk
&, PR TR RS AE DXS Az B A DXS B, 76 0L B

Detection Exclusion System

e :Touch together

time
24
4.8.1. 2%
#define TOUCH_USE_DXS
4.8.2. REFHR
PR 4 Hlig
TSC_Dxs_FirstObj PRI E A HAw
4.8.3. EHF

DXS w7 Lt P H g AT, AT PR WA e AT, (ETESAT BT AU WAL B E IR
BHLRGT M ER, BI$4T TSC_Obj_ProcessGroup ILe%i.



/*.Process-objects, -DxS-and ECS, -Check-if-all-blocks-have -been.acquired. */
if (idx block > TOUCH TOTAL BLOCKS - 1)
{

idx block = 0;

config done = 0;

TSC Obj ProcessGroup (&MyObjGroup) ;
TSC_st_EirstObﬂ{&MyObjGroup};

/*.ECS-every-100ms . */
if (TSC Time Delay ms(.00, &Global ECS last tick) == TSC STATUS OK)
{

if {TSC_ECS_ProceSS{&MyObjGroup} == TSC STATUS OK)

{

Global ProcessSensor 0;

}

else

{

Global ProcessSensor 1;
}

}
status-= TSC STATUS OK;



4.9. FRFRALHLHI

Environment Change System

(ECS)

I OFE P, AN R SRR AR, AR — R 3R A SR AR S i 5

T, N TEGERE R, KA ECS 43, ECS 31— iE ey .
Y(n) = KX(n) + (1-K)Y(n-1)

Y = A (5D,

X = RUCRFAE (g —EED.

K= U8B AL

Horpr KB BRSO, 7T DA I 24T BE e B
b TR ST BRI [R] i B, ECS KA AEA, BB Yn=Y(n-1),

4.9.1. ¥

#define TSLPRM_ECS_K_SLOW

#define TSLPRM_ECS_K_FAST
#define TSLPRM_ECS_DELAY

4.9.2. ¥R
R¥ & Bz
TSC_Ecs_Process ECS AP pr % (FHF
TSC_Ecs_CalculateK T K 23
TSC_Ecs_ProcessK AhFE K R

493. fFRAAR

ECS wJ LB I B % S TRITRI R HAAT, 0 n] DAAE AR WA P A4k AT,  (EAERAT BT 2504 Wy

ARV 5 AL TE R
/* . ECS-every 100ms. */
if (TSC Time Delay ms(
{

if (ESC Ecs Process(sMyObjGroup) == TSC STATUS OK)

{

, -&Global ECS last tick) == TSC STATUS OK)

Global Process3ensor:-=

}

else

{

Global Process3ensor :

}

}
status = T3C_STATUS CK;




5. TouchPanel-APM32F051 JX2445)

TouchPanel-APM32F051 % 4-f#i Ff APM32F0xx_SDK_v1.7 1) TSC_KeyLinearRotate f
&, 3T TSC_Device lib. M[RAF A A SEH N T %

#1
Parameter Value Parameter Value
HCLK 48MHz TOUCH_TSC_CTPHSEL 1
TOUCH_KEY DETECT IN TH 200 TOUCH_TSC_CTPLSEL 1
TOUCH_KEY_DETECT OUT TH 150 TOUCH_TSC_USE_SSEN 1
TOUCH_LINROT DETECT IN TH 180 TSLPRM_TSC_USE_SS 1
TOUCH_LINROT DETECT OUT TH 90 TOUCH_USE_DXS 1
TOUCH_DEBOUNCE_DETECT 30 KEY_DETECT_IN_TH/OUT_TH -=10
TOUCH_TICK FREQ 125 TOUCH_TICK DICHARGE_ALL 2000

*2
Parameter Value Parameter Value
HCLK 48MHz TOUCH_TSC_CTPHSEL 1
TOUCH_KEY DETECT IN TH 180 TOUCH_TSC_CTPLSEL 1
TOUCH_KEY DETECT OUT TH 90 TOUCH_TSC_USE_SSEN 1
TOUCH_LINROT DETECT IN TH 180 TSLPRM_TSC_USE_SS 1
TOUCH_LINROT DETECT OUT TH 90 TOUCH_USE_DXS 1
TOUCH_DEBOUNCE_DETECT 2 KEY_DETECT_IN_TH/OUT_TH -=10
TOUCH_TICK FREQ 1000 TOUCH_TICK DICHARGE_ALL 1000

5.2 S EMPIINE (CS)NMALE R

CS MR AT 77N EN61000-4-6, MR- T :
& JAEJEE: 150kHz-80MHz
@ [requency Steps: 1 %

€ Dwell Time : 0.5 s

2R H 5.1 R 1 ISR, TouchKey mlifiid 10 Vims class A, Linear&Rotate ] it

6 Vrms class A.

2SR H 5.1 £ 2 FIZE0ART, TouchKey mli#id 6 Vrms class A, Linear&Rotate ] i

3Vrms class A.

FEN A 26 AF T, T ZERBUNAE B0 A s B DR P AN HER S BOR A A5 L -
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Geehy

SEMICONDUCTOR

T 1 BT P s
H# BAT a3 4k
2023.02.28 V1.0 WG RRA
2023.08.24 V1.1 HENREAF B I LR S B 240, IR R A PiiiRe

BB SEBER AR r=r$:002180

O EmEMXT L83 S 014k

R 0756 629 9999

@ www.geehy.com



P 1

AP Bl i R ARE IR AR CRURTRIAR “Bife” D T IR, Frdl N a2
Br FAERL BAF BB SRIEAEIORST, SO B BEIN S AE « B AR T EIAUR] . 16
ARCHE P Bt ATV A A B B AT, — B SR CBURAR “HI7 ) ERIEB IR A
FMIPA N F P 224 B SVE R RN T I 1R S SR ASE FH AR I
1. BRI

AT WS 24 FH T 5 W BT A3 X 2 2R 5 R 1 7 ot o R B A, R
WFVFRT, AT B A N IANT DA AT 2] ey 2l 77 2008 AR T ) 4 R ml s 70 I kAT S L 4
X B AR EUL .
AFMPFFH “®”7 8 “TM” 1 “HifF” 5 “Geehy” FFEEREEE N HIFIAR, H
A AE ARG P b S 7 i BRI 5 44 R 3 9 2% B T B
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3. WA B

FH P BRI SR ™ ot IS R SR EBORH 827 o PR g i i ) 70

U SRS TN e B I 0 PN A AR A — B, B DA B T S B B S R R B 20
k.
4. FEAEME

AT AH B 22 W 85 5256 =8 B A VE IR 35 = 7 MR LR S SRS (AR T A DG 2R
i AE G2 H IR T 2 VR s R I P 22 5 I R B iR 22, TR P N 2 B, AR A 0
H AT B I 2 S A 1R T R AR AT AT T4 AT WSRO T 48 2 H P E A RE 2 82
R, AN R oS A AT 7t A RE T THT R ERAE
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