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3. TouchKey B
3.1. TouchKey X445

TouchKey JFE S 45 ¥ A& 3-1. TouchKey /£ XL HTR, HA tsi_lib G5 T

TouchKey F& ) 32 Z 304
& 3-1. TouchKey K {1 B U451

driver
Firmware
RTT
_ Template
v tsi lib
----- tsi_aec.c
----- tsi_aec.h
----- tsi_config.h

----- tsi lld.c
----- tsi_lld.h
----- tsi_lock.c
----- tsi_lock.h
----- tsi time.c
----- tsi_time.h

..... s i_tj,,fp e.h
----- tsi_user.c

----- tsi_user.h
Utilities

W ﬂ' Touch Key Firmware

----- tsi_config_check.h
----- tsi_debug.h

----- tsi_touchkey.c
----- tsi_touchkey.h

tsi_aec.c/tsi_aec.h G4 H & N A B AR AT MIAH SSACAS,  H 3= SESCH0) 1838 2 2% 1 1) A g 1

Thie.

tsi_lock.c / tsi_lock.h £ 7 & 16 {I Je 24 e B B/ s b #R T e .

tsi_time.c/ tsi_time.h f1% TouchKey J ({11 [A] & B Th g .

tsi_touchkey.c / tsi_touchkey.h 3% TouchKey (1B & K6l AL FAR S HLIHRE

tsi_user.c / tsi_user.h f#5%} TouchKey [KHT4AL A AL FE T AE

tsi_lld.c / tsi_lld.h .55 TSI &2 W) 4a 4k S A 1 bank it B AL T g o

tsi_config.h G455t TSI Z4UL & & TouchKey S 40 ThAE I 7% 52 X

tsi_type.h / tsi_debug.h / tsi_config_check.h G525 & 45 R R 0y, il 0 22 ¢ X, i

BZHEKNE.



e ANO089

GigaDevice GD32 TSI TouchKey B EAE e re

3.2. TouchKey FE4E1

TouchKey A B4 N = )2

" RN
"R
. R

TouchKey IR 1128405 % A1 3-2. TouchKey BAEEZEF .

KEE:

SRS I TR A A A T 0 SR PR SR B 11 J5 B A 45 B R A AN
E/E5) =8

s 2 R AR 2 1 R e B R i — 2D ib ¥ (f4F AEC, LOCK, DTO, Filter), #53|%44/&
B R R B SAENR R AERIN o

IVAZE)=E
JS2 PR JE 2 P AR B 0 J2 45 2 ) 48 % T Al T A i BRSBTS S B, DA R 4
O LECIVAAER775

& 3-2. TouchKey 4 BE4Hy

| |
| |
il i R P i GD Touch#g i
| |

' |
| |
|

HE | |
| |
| |
| o omem |
| |
| |
|__________________I__________________!
- GE—

REE | :
G - G
I |
L



©

GigaDevice

ANO089

GD32 TSI TouchKey #ff EA# FH1EF

4.

4.1.

4.2.

TouchKey FERL &

TSI 5| HAECE

FH P 35 AR S A A TS 31 ISRECE TSI 10 D4 (FTE tsi_user.h 1 HE/TICE ).
FH P AR SR 5| B A R B N SR RE S| B CSAMPIND . 335 51 I CCHPIND L 5 i 51 I (SHPIN)D
BAEH (NU), W&4-1. TSI 58 V.

& 4-1. TSI 5| B &

41[ﬂ:;fd%f-GDSZ_TSI_USER_EDARD

42 #define -TSI_GROUPO_TIOQ0- -WNU- - - - - f BLO

CiE #define -T5I_GROUPO_IOQL- -NO-- - - - fY PRl

44 #define -T5I_GROUPQ_IOQ2- -NU---- - - - f ELZ

45 #define ‘TSI _GROUPO_IO3- WU - - oo fy PL3

46

47 #define -TS5I_GROUP1 IO0- WU - - - - o '/EFR4

48 #define ‘TSI GROUP1 IOl WU - - - oo "/ERE

49 #define ‘TSI GROUP1 102 WU - - - - fy PLE

50 #define -T5I_GROUPL IO3--NO---- - -0 fy ELT

51

52 #define -T5I_GROUPZ_IQO0- -CHPIN-- - - - - ------f/ BCS

93 #define ‘TSI _GROUPZ _IOL . -SEMPIN- - - - - - - - -/ PBO

54 #define -T5I_GROUPZ I02Z- -NU-- - - - fy PFE1

S5 #define -T5I_GROUPZ I03- -NU-- - - - fy PBZ

56

57 #define ‘TSI GROUP3 I00- -WNU--- - - oo fy BLS

58 #define ‘TSI _GROUP3_IOL- -NOU---- - -/ BR10
=2 #define -T5I_GROUP3_I02- -NU---- - - - f PR11
&0 #define TSI _GROUP3_IO3- -NU-- - oo fy Balz
61

62 #define -T5I_GROUP4 _IO0- -NU- - - - - fy PB3

63 #define -T5I_GROUP4 _IO1l- -NU-- - - - fy PB4

64 #define ‘TSI GROUP4 I02- -NU--- - - oo fy PB6

65 #define ‘TSI GROUP4 I03- -WNU--- - - oo fy EFBT

66

&7 #define -T5I_GROUPS_IOQO- -SRMPIN- - - - - - - - - - -/ PB11
68 #define -T5I_GROUPS_IOLl- -CHPIN- - - - fy PB12
69 #define -T5I_GROUPS_I02. -CHPIN- - - - fy PB13
70 #define -T5I_GROUPS_IO03.- -CHPIN-- - - .- fy PB14
71 #endif

BANK B &

F RS TSI BRI BL, B R ZL 5] B4R — > BANK, BANK ELf) 5] JIm] sSE 3+
KAE, MM 23 5 Touch FEIZATRCRAIH ). (AI1E tsi_user.c T HHTHCE ). & 4-2. BANK
EER R T Wk PB12 (41 5) 241/ BANKO, ¥ PB13 (41 5) 41/ BANK1 LUK PB14 (4
5) ‘4 BANK2. H ' BANKx CHANNEL NUMS % 7xi% BANK (¥ 3 i 5 I %k,

BANKx_CHANNEL_MSK #7~1% BANK H ¥ F 211 TSI i1 5], BANKx_GROUP_MSK #
7~i% BANK tFH#|f) TSI 41, CHANNELXx_GROUP_IDX %7~ BANK 1 &3 i 5| [ i 76 25 1
%5, 4 USE_SHIELD_PIN Foxse S E5) 5 ThRg.
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& 4-2. BANK FL B

38 #define -USE SHIELD PIN---- - - - .- -
35

QDEﬂ;;f-USE_SHIELD_FIN

41 1 _-SHIELELCHENNEL ..............
42 -SHIELD_GRDUP ................
23 -SHIELD GROUP IDX. - - - ...
44 ¥else

45

46

47 #endif

48

45 #define -BANKO CHAWNEL NUMS- - - .- .- -
50 #define -BANKO CHAWNEL MSE.- - ---- .- -
51 #define -BANKO GROUP MSE- .- - - .- .- -
52 #define - CHAWNNELO GROUP_IDX:- - - .- .- -
o3

54 .-BRNKl_CHANNEL_NUHS ..........
£ -BANK1 CHANNEL MSEK.-------- -
56 . BRNKl_GRDUF_HSK .............
a7 -CHRWNEL1 GRCUP IDX- .- .- .- -
1]

2% = -BANEZ CHRNNEL NUMS. - ... .- -
&0 = -BANKZ CHANNEL MSK.-.---- - . ..
&6l e -BANEZ GROUP MSK.- . .- .- .- -
62 Fdefine -CHANNELZ GRCOUOP IDX------- - -

TSI_PCS
TSI_GROUP2
TSI_GROUP_IDX2

(1)
TSI_PB12 | SHIELD CHANNEL
TSI_GROUPS | SHIELD GROUP
TSI_GROUP_IDXS

(1)
TSI_PB13 | SHIELD CHANNEL
TSI_GROUPS | -SHIELD GROUP
TSI_GROUP_IDXS

(10)

TSI _PE14-| -SHIELD CHANNEL
TSI _GROUPS - | SHIELD GROUP
T5I GROUP IDXES

7E5E % BANK B 5, A H 850 & 4-3. BANK #0402 X A8 & . Hrh group_id_arrary
TE ST HAEIEFTTENAL 1D, ZAH TG R T AR T 5 liE 2 75 key_data 24l H (76411
P&, fE TR TER AR 7 F S EIE s . tsi_bank_array & X T bank AH 5% 1%,
ALF5EF bank HOEER. JBIES| ), @EATTER4 K bank MAIIERAS .

& 4-3. BANK i 2 X

&4 é] * . group_id array-array for-map-group- id-of - each- -channel-*/

65 [uint8&_t -group_id array[CHANMEL NUMS] -=-{

66 -+ - CHANNELO_GRCUP_IDX, -CHANNEL1 GRCUP_IDX, -CHANNELZ GROUP_IDX,
&7 P

68 |

&9 /* -bank-array-for map bank channel

70 [Htsi_bank struct tsi_bank array [TSI_BANK_NUHS]_:- {

71 -+ {BANKO CHANNEL NUMS, -BANKCO CHANNEL MSE, -BANKO GROUP_MSE,
T2 -+ - {BANK1 CHANNEL NUMS, -BANK1 CHRNNEL MSK, BANK1 GRCUP_MSK,
73 -+ - - {BANKZ CHANNEL NUMS,  BANKZ CHANNEL MSK, BRNKZ GROUP MSK,
T4 };

-nums, -bank channel mask, -bank group mask, -bank-initial -state-*/

-BANEK_IDLE},
-BRNK_IDLE},
-BRANK_IDLE},

LM LOCK BUERS, &iEiEisednrmd i ~8dle L, BuEs, edmK, %4

4-4. FEHEREX-
& 4-4. BIEMRELE X

TG -T5I1 -chann

TT

. l-priority-when- -use - lock, -bigger -value-for - -higher -priority */
uintlé t-tsi channel priority level [TOUCH KEY NUM] -=-{1, 2, 3};

4.3. TSI ZH A E

A 4-5. TS| ZHIER R T TSI & SHICE (W1

1)

tsi_config.h A TECE D, WF:

% TSI_CLK_DIV & X T Himf 5 m 2 (CTCLKD 74 R4

10
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2) % TSI _CHARGE 5& X 1 7t HUIR A Fr £ H] 5

3) % TSI_TRANSFER & X | Hifif & AR RE LT [A] 5

4) % TSI_EC_ENE X T RGBT BB IhkE,

5) % TSI_EC_CLK DIV & X T¥ 7 HARESH B (ECCLK) 434 &= %05

6) % TSI_EC_MAX_TIME 5E X 1 4 & 70 FER 285 fie K Hr 4[] ;

7) % TSI_SEQ_MAX_NUM & X 1 & K5 & 1%

8) % TSI_TRG_EN & X T/ TSI #hifl k& Tht

9) % TRIG_FALLING & X T TSI 4hiffih K #5K

10) % TSLINT_EN & X T2 HE TSI Fkishag.

& 4-5. TSI SHHEE
135 []#if defined (GD32_TSI_USER BOARD)
136 | #define TSI CLK DIV- - - - - .. {5M)
137 | # ne TSI CHARRGE - - - - - - - - {11)
138 ¥ ne - T.'SI_T.‘RE!.NSFER ---------------- (11T}
138 |-F= £
140 ¥ ne -TSI_EC_EN ................... (1)
141 = ne - TSI_EC_CI_K_DIV -------------- (11T}
142 | # ne TSI EC MAX TIME - - - - - - (127)
143 | # ne TSI_SEQ MAX NOM- - (5
144 | # ne TSI TRG EN-- - - - - - - - (o)
145 | # ne TRIG FALLING - - ----- - --- - - {17)
146 sdefine - TSI INT EN-- - - - ----------- - (01T}

4.4, TouchKey S# i &

& 4-6. TouchKey 2 EfR 7~ | TouchKey %S4 E (n[7E tsi_config.h it {THCE),
W

1) % TOUCH_KEY_CALIB_NUM 5& X 7 @i s ke v 8

2) % TOUCH_KEY_CALIB_DELAY 5& X T &HERT1EIR K

3) % TOUCH_KEY_PROX_EN 5 X A& 5 I Ja Beilr /il h g ;

4) % TOUCH_KEY_PROX_LOW 5& 3 7 fi #4353 {i% [ 48

5) % TOUCH_KEY_PROX_HIGH 5 X T fil ##i323)r i A 5

6) % TOUCH_KEY_DETECT_LOW & S 1 fitk: il 0% ) 42 ;

7) % TOUCH_KEY_DETECT_HIGH 5 S 7 fift 546 ) v R 48

8) % TOUCH_KEY_RECALIB_VALUE & 3 7 i Hi 4 5 12 vk A ;

9) % TOUCH_KEY_PROX_DEBOUNCE ‘& X 1 fil #5333 Wi £ k8

10) % TOUCH_KEY_DETECT_DEBOUNCE 5& X 7 fisl #55 k6 i £ Kk
11) % TOUCH_KEY_RELEASE_DEBOUNCE & 3 7 filtfsBe it £Hx 8
12) % TOUCH_KEY_RECALIB_DEBOUNCE 7& 3 T fiift s A v v £ B

11
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& 4-6. TouchKey ¥ &
191 | #define TOUCH KEY CALIB NUM- - - - - - - (417)
192 | #define TOUCH KEY CALIB DELAY - - - - {41)
193 | #define TOUCH KEY PROX EN- - - - - - - {117)
194 []#if defined (GD32_TSI_USER BOARD)
195 | #define TOUCH KEY PROX LOW. - - - - - {40T)
196 | #define TOUCH KEY PROX HIGH - - - - - (50T)
187 | #define TOUCH KEY DETECT LOW- - - - (70T
198 | #define TOUCH KEY DETECT HIGH - - - (20TT)
189 | #define TOUCH KEY RECALIB VALUE - - - {50TT)
200 #Fendif
201 | #define TOUCH KEY PROX DEBOUNCE - - - - {31)
202 | #define TOUCH KEY DETECT DEBOUNCE - - - (3U)
203 | #define TOUCH KEY RELEASE DEBOUNCE - - (3U)
204 | #define TOUCH KEY RECALIE DEBCUNCE - - (3U)
4.5. TouchKey ZhEEEC B

A 4-7. TouchKey ZygEAI &7~ | TouchKey % IhRERLE (AI/E tsi_config.h I TACE),
W

1) % TOUCH_USE_LOCK 3 X T & %8 H TouchKey E8ThfiE, B 1k 22 A firh 154 ] I A A0

2) % TOUCH_USE_DTO & X T J& 4 FI A BN Thak, By kA EEaT 4 T B R Al

3) % TOUCH_USE_FLT & X 7 A& 1518 I 2%

4) % TOUCH_MEAS_RECORD & ¥ T & fid 3% b il &1 ;

5) %: TOUCH_USE_AEC 5& X 1 J& &8 F B 1 B PR AR A0 Al

6) % TOUCH_AEC_A FAST 5 TOUCH_AEC_A SLOW & X 7 & R PR A& I FH 3 i —
(e 308 308 38 8 LU A3 R 75

7) % TOUCH_AEC_DELAY & X T [ i N PR B J 3 5

8) % TSI_USE_LOG & X T /&8 H &t Thies

9) % USE_RTT_LOG & X T/&AMH RTT HEHH .

4-7. TouchKey ZhEEEC B

221 | #define TOUCH USE IOCK - - - - - - - - - - - - (01)
222 #define -TOUOCH USE DTO- - - - - - - -0 (01)
223 | #define TOUCH USE FLT - - - - - - - - - - - - - (17)
224 | gdefine TOUCH MEAS RECORD- - ----- .- - - (1)
225 | #define TOUCH USE AEC. - - - - - - - - (17)
226 | gdefine TOUCH AEC A FAST - - - ---- .- - (201)
227 | #define -‘TOUCH REC A SLOW - - - - - - - {101)
228 | gdefine TOUCH AEC DELAY - - - - - - .- .- - (S001)
229 | #define -T5I USE LOG- - - - - - - - - - v e (1)
230 | #define USE RTIT LOG- - - - - - - - r oo e (1)

12
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5. TouchKey BEf#

N £ GD32350_EVAL A, AU E KEIL V5.35 T.A2 -F %/l TouchKey J% .
1) 0 tsi_lib Hri.c Soit

=-*% Project: Project
El-g GD3ZF330

Application
CMSIS
Peripherals
Startup
Utilities
Doc

&)

TR
e B e E

[

|

= tsi_lib
_1 tsi_time.c
_1 tsi_config.h
_1 tsi_touchkey.c
_1 tsi_user.c
L] tsilide
_1 tsi_lock.c
_1 tsi_gec.c
3 RTT
3 Driver

2) A8 tsi_lib Hth SCfE

Setup Compiler Include Paths:

M SFimware N CMSISWGDNVGD32F 2thnclude

O Lkilities

M FimwareCMSIS

i Template

M SFimwareCMSISYGDNVG D32F 20 Source\ ARM
M Fimware G0 32F 30 _standard_peripheraltnclude
L hdriver

M hdriver\pwm

3)  #INTiE X% TOUCH_KEY K GD32F3X0 mf GD32W515

] Options for Target 'GD32F350° oy
P g

Device] Target l Output ] L:i.sting] Uszer C/C++ ]Asm ] Linker] Debug l Ut:i.lit:i.esl

Preprocessor Symbols

Define: |LISE_STDPEF-!IPH_DF-!IVEF',GD32F3XD,FD32F35D,II'OUCH_I(EY|

LUndefine: |

4) MR, EFERS R RAR
SR 90 SUHF R, AT GD32F350R_EVAL BOARD 5 GD32W515P_EVAL BOARD:
13
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0 A FH 2 P T RO % £ GD32_TSI_USER BOARD.

_] tsi_config.h

Epand Al | Collapse Al | Help W Show Grid

Option Value
[=--board select

BOARD_SELECT
TS| parameter configuration

GD32_TSI_USER BOARD j

GD32F350F_EVAL BOARD
GD32W515P_EVAL BOARD

T5l misc configuration

touch key nums and bank nums cenfiguration
touch key parameter configuration

touch key function configuration

VER: B E W T KRR GD32F350R_EVAL BOARD & GD32W515P_EVAL
BOARD, HF AL EM}ITHE TouchKey FHE.

5) main.c H A FARRE SR

HEE AL, e-"gd32£3x0.h"

36 #include - "tsi user.h"

217

38 wintd t touch sate = T5I_BUSY;

ZHE

40 [/ *!

41 - - Abrief- - - - - - main-function

42 - - - -\param[in] - -none

43 -+ - -\param[out] -none

44 - - -\retwval- - - - - none

45 *f

46 int -main{void)

47 [ {

48 <+ ctouch_init();

48 -] - - - -while (1) - {

50 [ - touch sate = touch_process();
S1[=]-------- if(TS5I_OK == touch_sate) - {

G2 | .. uint8 t i-=.-0;

L3 = for(i =-0; i-< TOUCH KEY NUM; i++) {
Bd =] if (key_data[i].key state == -KEY DETECT) -{
GG | /% .do-something-1-%/
5,6 .................... }. . EJ.SE . {

5']' ........................ Jﬁ’- .Elc.scn—_et'ﬂing.z. -‘p’
53 = e e e }.

59 = o e }.

60 ........ } . EJ.SE . {

61 =] if (TSI_ERROR == touch_sate) - {

62 ................ f"EIIDI-pIDCESS-',"

63 = . e }

6& = e }

66 |}

6)  TEIE HH T e [ R
TAEF A Systick 1EHZ @4, RIS RM~. 5i4h, FEEZ C XFhism

“tsi_time.h”.

14
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L] pdsafsud itc
128 [/ *!
124 < Abrief-oo- - this function -handles . SysTick -exception
130 | - - -\param[in] - -none
131 | - - -\param[out] -none
132 s+ hZretval- - - - - none
133 -~/
134 woid SysTick Handler (void)
135 =4
136 - -delay decrement () ;2
137 e -Itsi_t.i.me_prn:\cess () |
138 | }

7) LRI

B, WAIHET LR SNSRI R “key_data” BN E M. flEitcd@EmSdE (f
TR %, deltafi...) JLLEQ R0 E O RoR.

Watch 1 a B
Mame Yalue Type
=% key_data 20000178 key_data struct <untagged=[3]
=48 (0] (0x20000178 8tkey_data | struct <untagged>
3 key_para (20000178 Bikey_data | struct =untagged=
¥ key state (re02 KEY_RELEASE enum (uchar)
W ref Cr00000621 unsigned int
¥ ref_reset _ unsigned int
¥ meas _ unsigned short
¥ last_meas On0E20 unsigned short
¥ delta Ce0000 short
¥ last_delta Che001 chort
¥ counts Ce0000 unsigned short
¥ last_delta_state (re01 KEY_RELEASE_DE... | enum (uchar)
¥ group_id (0005 unsigned short
¥ last_time OncDO000000 unsigned int
¥ aec_start_time _ unsigned int
¥ aec_wait O unsigned char
3 Mﬂmmﬁ struct <untagged=
2 0x200001ES struct <untagged>
<Enter expression>

8) Hi&Hit

R TR T HERHIhEE, LU J-Link RTT A%, F5Z/ERM o RTT #7016 14
FFxf printf BEATHEE R HERMATT (EEMELEEIES) 1D, WEE, delta fEH, R
)

15
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B J-Link RTT Viewer v7.70c
File Terminals Input Logging Help

All Terminals Terminal 0

> [INFO]

[INFO]
[INFO]

[INFO] »»> Shi electrode measure:3
> [INFO] »»> did: TK3, measure:1574,

> [INFO] > electrode measure:3853
> [INFO]

[INFO]
[INFO]

> [INFO]
> [INFO]

[INFO]
[INFO]

* [INFO] > Shi ectrode meas
> [INFO] >

» [INFO] »» Shield

status:

KEY_RELEASE

KEY _RELEASE

KEY_RELEASE

KEY _RELEASE

KEY _RELEASE

KEY_RELEASE

KEY _RELEASE

KEY _RELEASE

16
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6. WA 52
* 6-1. RAFE
MRS ViBH H#

1.0 HIRRKAR 202345 H 25 H

17
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any
product of the Company described in this document (the “Product”), is owned by the Company under the intellectual property laws and
treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and
treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. The names and

brands of third party referred thereto (if any) are the property of their respective owner and referred to for identification purposes only.

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product, including, but not
limited to, the implied warranties of merchantability and fitness for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document is provided
only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. Except for customized products which has been
expressly identified in the applicable agreement, the Products are designed, developed, and/or manufactured for ordinary business,
industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized for use as components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, atomic energy control
instruments, combustion control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution
control or hazardous substances management, or other uses where the failure of the device or Product could cause personal injury,
death, property or environmental damage ("Unintended Uses"). Customers shall take any and all actions to ensure using and selling
the Products in accordance with the applicable laws and regulations. The Company is not liable, in whole or in part, and customers
shall and hereby do release the Company as well as it's suppliers and/or distributors from any claim, damage, or other liability arising
from or related to all Unintended Uses of the Products. Customers shall indemnify and hold the Company as well as it's suppliers
and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or

death, arising from or related to any Unintended Uses of the Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes,

corrections, modifications or improvements to this document and Products and services described herein at any time, without notice.

© 2023 GigaDevice — All rights reserved
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