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1.Introduction

The PY32T09x Series Standard Software Library (PY32T09x_Touch_Library Vxx) includes system con-
figuration, the touch library, peripheral libraries (HAL library), application examples based on the HAL li-
brary, and commonly used external device drivers. This project uses a visual configuration interface, al-
lowing system configuration, touch, peripherals, and external device initialization and parameter configu-
ration to be completed by selecting options and entering parameters. Based on this project for application
development, users do not need to focus on the initialization process of the system, peripherals, and TK
related to the chip level. They only need to call the corresponding module functions and data interfaces to
use the chip’s functions. This allows users to focus solely on application development related to product
functions, making the development process more intuitive and efficient. Developers unfamiliar with Puya

MCUs can also easily get started.

This document will introduce in detail the definitions and usage methods of each functional module in this
project, enabling developers to gain a comprehensive understanding of the application development pro-

cess based on the standard project.
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2.Software Library Structure
The basic structure of the software library is shown in the figure below:
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Figure 2-1 Software library basic structure
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The correspondence between the main modules in the above software structure diagram and the soft-

ware project directories is as follows:

=% Project: Py32t0%0xx_Touch =
=4 PY32T0900x
-5 Common
] startup_py32t000x.s
L] system_py32t090.c
_°| sys_clock.c
| py32t080_hal_msp.c
T o1y Application; User
_1 main.c
] user_code.c —
_ | readmetxt
B app_task
app config.h

\ 4

\ 4

drivers.c

smg_task.c

led_task.c

\ 4

argh_task.c
adc_task.c
uart_task.c

B B E B EYE L

m
[=1]

=

=
=
]
=
i
m
(5]

gpic.c
beep_drivers.c
smg_drivers.c
led_drivers.c
lcd_drivers.c
spi-led_drivers.c
adc_drivers.c

user-otp_drivers.c

uart_drivers.c
Iptime_drivers.c
pwin_drivers.c

dma_drivers.c

v

rtc_drivers.c e e

tim1_drivers.c

tim2_drivers.c
tim3_drivers.c
tim15_drivers.c

tim16_drivers.c

EEPPEEEEPEERPEEEEPEPEEEE

tim17_drivers.c

Figure 2-2 Project directory and driver layer structure
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=k Drivers/PY32T090_HAL_Driver

ﬁ py32t090_hal.c
*T py32t090_hal_adc.c
*T py32t090_hal_adc_ex.c
ﬁ py32t080_hal_comp.c
ﬁ py32t090_hal_cortex.c
ﬁ py32t080_hal_crc.c
ﬁ py32t090_hal_crc_ex.c
*T py32t090_hal_dac.c
*T py32t090_hal_dac_ex.c
*T py32t090_hal_dma.c
*T py32t090_hal_exti.c
*T py32t090_hal_flash.c
*T py32t090_hal_flash_ex.c
*T py32t090_hal_gpio.c
*T py32t090_hal_iZc.c
*T py32t090_hal_j2c_ex.c
*T py32t090_hal_is.c

*T py32t090_hal_irda.c
*T py32t090_hal_iwdg.c
*T py32t090_hal_lcd.c
*T py32t090_hal_lptim.c
*T py32t090_hal_lpuart.c
ﬁ py32t090_hal_lpuart_ex.c >
ﬁ py32t0%0_hal_ocpa.c

ﬁ py32t090_hal_pwm.c

ﬁ py32t080_hal_pwm_ex.c
ﬁ py32t090_hal_pwr.c

ﬁ py32t080_hal_pwr_ex.c
ﬁ py32t090_hal_rcc.c

.ﬁ py32t080_hal_rcc_ex.c

*T py32t090_hal_rtc.c

*T py32t090_hal_rtc_ex.c

*T py32t090_hal_sci.c

*T py32t090_hal_sci_ex.c

ﬁ py32t090_hal_smartcard.c
ﬁ py32t080_hal_smartcard_ex.
*T py32t090_hal_spi.c

*T py32t090_hal_tim.c

*T py32t090_hal_tim_ex.c

ﬁ py32t080_hal_uart.c

ﬁ py32t090_hal_usart.c

*T py32t090_hal_wwdg.c

Figure 2-3 HAL driver layer file structure
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= TE user
j tk_cfg_user.h
tk cfg.h »

I th_user.c I o

=g TK Lib

j Py32t0%0wx TouchLibrary ¥2.1.0.lb I\

Figure 2-4 Touch library software module structure
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3.Introduction and Usage of the Touch Library

3.1.Introduction to Touch Function Categories

3.2.
3.2.1.

3.2.2.

The touch library supports the following applications:

B Conventional buttons (sensing elements: springs, PADs, conductive foam, etc.)
®  Waterproof buttons

B Wheel/Slider

B Floating control

B Touch water detection

B Low-power applications (floating touch and touch water detection do not support touch wake-up)

MCU resource requirements
MCU hardware resources

The PY32 touch library requires the following hardware resources:

B SYSTICK timer (non-exclusive)

B One GPIO per touch channel

The waterproof Shield channel occupies one channel IO

B RTCis required in low-power mode

MCU software resources

FLASH and SRAM resources used by the PY32 touch library are shown in the table below:

Table 3-1 Touch function and channel configuration

Touch function Flash SRAM Channels
Conventional buttons 9.36K 1.83K 8(Key)
Floating buttons 9.34K 1.77K 6(Key)
Waterproof buttons 11.1K 2.05K 9(Key)+1(Shield)
Wheel + Slider + Button 12.3K 1.9K 2(Key)+4(Wheel)+4(Slider)
Slider + Wheel 11.02K 1.83K 4(Wheel)+4(Slider)
Touch Water Detection 9.94K 1.72K 1(Ref)+1(Detect)

Note: 1) SRAM usage in the above table includes a 512 Bytes stack

2) Each additional channel increases SRAM by about 30 Bytes
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Table 3-2 Touch function timing test data

TK fre- .
Single-Chan- TK Data Pro-
quency Chan- | Window . TK Interrupt Re-
Touch Function nel Scan Time cessing Time
Frequency nel Setting sponse Time (us)
(us) (us)
(MHz)
24 1000 545 270
Spring Button 8 12000
48 500 390 200
24 2500 405 205
Floating Button 6 30000
48 1250 290 150
Waterproof 24 1000 700 502
8+1 12000
Button 48 500 500 405
Slider/Slide 24 1000 250 100
4 12000
Bar 48 500 195 70
Water Detec- 24 500 13 60
) 2 12000
tion 48 250 10 53
Note:

1. TK sampling time is directly proportional to the window setting value and inversely proportional to

the touch clock frequency.

2. With the main frequency fixed, the TK interrupt time and TK data processing time are basically

proportional to the number of channels.

3. Taking conventional key scanning with a 24M main frequency as an example, the total sampling

time for 8 channels is: 8 * 1000us = 8000us. The interrupt response + data processing time is: 545 +

270 = 815us. Since TK sampling does not occupy CPU time, the proportion of CPU time used by the
TK task is: 815/8000 = 10.1%.

10/53



PY32T09x Series Touch Application Development Guide

3.3. Touch Library Interface Description
3.3.1. Data Interface

Table 3-3 Touch library data interface

Application Variable
Variable Name Description
Category Type
Standard
K TKCtr.KeyFlags is a 32-bit unsigned number. Each bit represents the
eys
trigger status of a touch key. bitO~bit31 correspond to KEYO~KEY31
Waterproof unsigned
Butt TKCtr.KeyFlags respectively. The user program can check the value of the corre-
utton int
- sponding bit to obtain the key status and perform the corresponding
Floating
operation.
Button
TKCtr.SliderOrWheelPosition[n] indicates the position information of
TKCtr.SliderOr- aned the nth slider/wheel. When the slider/wheel is triggered, the position
_ signe
Slider/Wheel WheelPosi- range is: O to the set resolution. When the value of TKCtr.SliderOr-
short int
tion[n] WheelPosition[n] is -1, it indicates that the slider/wheel is not trig-
gered.
TKCtr.DetectOut is an 8-bit unsigned number. Each bit represents the
Touch Wa- TKCtr.Detec- unsigned
) water level status of a water detection channel. When it is 1, it indi-
ter Detection tOut char
cates that the corresponding channel has water.

3.3.2. Function Interface

Table 3-4 Touch library function interface

Function Name Input Parameters Return Value Descriptions
Touch function initialization API function, called
TK_Init None None
before entering the main loop.
Touch function main state machine API function,
TK_MainFsm None None
called in the main loop.
uint8_t ms,
This function is called in the timer interrupt ser-
TK_Timer- ms indicates the time inter-
None vice routine to provide the time base for the
Handler val for calling this function,
touch function.
in milliseconds.
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int main(void)
R
/*Prioritize initialization of printing*/
J#1f (APP_TK ENABLE && DEBUG_ENABLE && (DEBUG_MODE == 0))

10 1nit()’
-¥endif
HAL Inic():
/* System clock configuration */
SystemClockConfig():

/* System configuration initialization code begins */
app drivers init():
/* System configuration initialization code ends */

P _TX ENARLF
TK Init():
user init();
/* infinite loop */
log_printf("Start Loop\n"):;
while (1)

{
%:;f APP TK ENABLE
_/'— ITouch sState machine processing X/
TK MainFsm():
/% louch key processing oF
TK_Loop() :

app_drivers loop():
user loop():

wvoid SysTick Handler (void)
=14
static uwintlé t Prescaler:;
Zl#if (SYSTICE DEBUG GFIC !'= NO PIN && SYSTICE DEBUG)
GPFIO ToggleBit (SYSTICE DEBUG GFIO):
F#endif
Frescaler++;
if (Prescaler >= (1000 / SYSTICE TIMING TIME))
b= {
Frescaler = O;
app_drivers timer():

TE TimerHandler (1):
i

FFendif

HAL IncTick():
o }
=]#if LPP BEEF ENABLE

EEEF Toggle():

F#endif

=]#if APP LED ENABLE
LED Scan():

F#endif

user timer():

-1

Figure 3-1 Touch library function call code example
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3.4.
tion

3.4.1.

Touch library function options and parameter configura-

Touch key user configuration

For touch key applications, the touch channels and key trigger threshold values should first be con-

figured. These two configurations are implemented in tk_cfg_user.h, as shown below:

ifndef TK CFG USER H
define TK CFG USER H

e o

[

[Eey touch channe=]l defipition Lill in according to th

I_-".-:l-Ef'_“.-E CH KEYO T¥ CH27 |<.\
#define CH KEY1 TK _CH24 N,
# 1e CH KEY2 TE_CH20 S,
# e CH KEY3 T¥_CH19 .
# .= CH KEY4 TK CH2E "
\= CH_KEYS TX_CH25 B
1= CH KEY& TE_CH2z2 :
1= CH KEYT TE_CH21 :
1= CH KEYS TE_CH NHONE ;
1= CH KEYS TE_CH NONE ]
e CH KEY10 TEK_CH NONE |
e CH KEY11 TEK_CH NONE |
1= CH KEY12 TK_CH MONE \
1= CH KEY13 TK_CH NONE \
1= CH KEY14 TE CH HONE \
.= CH EEY1S TE CH NONE \ CH_KEYn corresponds to KEYn_THD. CH_KEYn is
12 CH KEY16 TK_CH_NONE \.\ the channel definition corresponding to KEYn, and
12 CH EEY17 TK_CH_NONE "‘_ KEYn_THD is the trigger threshold value of KEYn.
1= CH KEY1E TK_CH_NONE /', When the channel data variation defined by CH_KEYn
1= CH EEY1S TE_CH NCHE /~' is greater than KEYn_THD, KEYn will be triggered.
1= CH KEYZ0 TK_CH NONE ,
1= CH KEY21 TK_CH NONE ;
1e CH KEYZ22 TK_CH NONE N
1e CH KEY23 TK_CH NONE h
1e CH KEYZ24 TK_CH NONE /
= CH KEY25 TX_CH NONE |
1e CH KEY26 TK_CH NONE I
1e CH KEY27 TK_CH NONE I
e CH KEY28 TK_CH_NONE i
1e CH KEY29 TK_CH NONE ]
1e CH KEY30 TK_CH NONE 1
1e CH KEY31 TK_CH NONE 1
1e CH KEY32 TK_CH NONE !
/A
-
.,.
/
S A — e
E trigger threshold clefinigiﬁn
1= KEY0O THD g0 S
1= KEY1 THD 80
1= KEYZ THD B0
1= KEY3 THD 80
1= KEY4 THD 80
1= KEYS THD 80
1= KEY& THD 80
1= KEY7 THD B0

Figure 3-2 Touch key channel and threshold configuration code example
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3.4.2.

Slider/Wheel user configuration

Slider/Wheel applications need to configure the application type, channels, resolution, and trigger

threshold values. These are defined in tk_cfg_user.h, as shown below:

SLIDER COF WHEELO TYPE |\-\

SLIDER OR WHEELO RESOLUTIOI]

SLIDER_CR_WHEELO_THD |\ N

SLIDER OR WHEELD CHO | » .

SLIDER OR_WHEELO CH1 .
SLIDER OR_WHEELOD CHZ \
SLIDER_OR_WHEELO_CH3 \

SLIDER OR WHEELO CH4 \

SLIDER OR WHEELO CHS |,
SLIDER_OR_WHEELO CHE

P

mommmm Mmoo

oommmmmmm

SLIDER OR WHEELOQ CHT \

SLIDER_OR_WHEEL1 TYPE

SLIDER_OR_WHEEL1 RESCLUTION,

SLIDER OR_WHEEL1 THD
SLIDER OR_WHEEL1 CHO
SLIDER_OR_WHEEL1 CH1
SLIDER OR_WHEEL1 CH2
SLIDER OR_WHEEL1 CH3
SLIDER_OR_WHEEL1 CH4
SLIDER OR_WHEEL1 CHS
SLIDER OR_WHEEL1 CHE
SLIDER_OR_WHEEL1 CHT

SLIDER OR_WHEELZ TYPE
SLIDER OR_WHEELZ RESOLUTION
SLIDER_OR_WHEELZ THD
SLIDER OR_WHEELZ CHO
SLIDER OR_WHEELZ CH1
SLIDER_OR_WHEELZ CHZ
SLIDER OR_WHEELZ CH3
SLIDER OR_WHEELZ CH4
SLIDER_OR_WHEELZ CHS
SLIDER_OR_WHEELZ CHé
SLIDER OR_WHEELZ CHT

SLIDER_OR_WHEEL3 TYPE

\

TE_RPF_NONE //5lider type
ff51lider resolution

L LU L LCOLCToIIUALUl
Slider/Wheel typ&défiition-therslidéris défied dsTie ARRISLIBERY

TE_CH2ZS | the wheel is defined as TK_APP_WHEEL. If defined as TK_APP_NONE,
. THE CH30

“.TK_CH31
¥ o wode supports up to 4 sliders/wheels.

Tﬁ'.\_l:l—l_No Note: Sliders/Wheels must be defined in the order of 0~3. For example,
, TE_CH NONE if two sliders/wheels are enabled, only SLIDER_OR_WHEELO/1 can be

\
it means the current slider/wheel is disabled. This touch software library

AY
';EK—eIé—NO defined, and SLIDER_OR_WHEELO/2 cannot be defined.
T¥,_APE. NONE
ELTINY
10 i-‘\‘

TK CH14 Slider/Wheel resolution definition. If defined as 360, the output position

TE_CH}g range is: 0 ~ 359
. TK_CHlé‘

-TK_CHILE
K_CH_NO

T CH_NO

TE{‘EH_NO Slider/Wheel trigger threshold definition. If the sum of the variation of any
= \H—ND two channels of the slider/wheel exceeds this threshold, the slider/wheel

TE A‘PP wdrwill be triggered.

255

BO \

TE_CH_ N
TEK_CH NONE Slider/Wheel channel definition. Each slider/wheel supports up to 8 chan-
TE_CH_NONE nels and must be filled in order.

TK_CH_NO!
TE_CH NONE
TE_CH_NONE
TE_CH_NONE
TH_CH NONE

TE_APP NONE

1= SLIDER_OR WHEEL3 RESOLUTICN 255

1= SLIDER OR WHEEL3 THD 80

1= SLIDER_OR WHEEL3_CHO TE_CH_NONE

= SLIDER OR WHEEL3 CH1 TK_CH NONE

= SLIDER OR WHEEL3 CH2 TK_CH NONE

1= SLIDER_OR WHEEL3 CH3 TE_CH_NONE

1= SLIDER_CR _WHEEL3 CH4 TE_CH_NONE

= SLIDER OR WHEEL3 CHS TH_CH NONE

= SLIDER OR WHEEL3 CHéE TE_CH NONE
$define SLIDER_OR_WHEEL3 CHT TE_CH_NONE
i

Figure 3-3 Slider/wheel configuration diagram
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3.4.3.

Touch function and parameter configuration

Touch parameters and function selection can be defined in tk_cfg.h. In actual applications, it is not

necessary to directly edit the contents of tk_cfg.h; instead, configuration is done in its configuration

wizard. The configuration wizard is a graphical configuration menu where settings can be completed

by checking options, selecting from drop-down menus, or entering parameters.

_] tk_cfg.h

Expand Al |  Collapse Al |

Option

TE_DIV
CMOD Capacitor
Reference Veoltage
Adaptive Current
Filter Coefficient
= Frequency Hopping Mode
Polynomial Width
Random Number Seed
= Output Compensation
Output Voltage
Output Type
E--Multi-Key Detection
Variation Amount
Cuantity
= Key Pararneter Configuration
Division Coefficient
Scan Window
Press Debounce Count
Release Debounce Count
Baseline Upward Update Step Time
Baseline Downward Update Step Time
Limit Maximum Qutput Time
Release Threshold Ratic
Baseline Update Mode
Single Key Trigger Mode
Multi-Key Cuantity
B~ Duster Cloth Detection
Slope
E-Waterproof Mode
SHIELD Channel
Slope
= Slider Pararneter Configuration
Division Coefficient

Basic Configuration

Figure 3-4 Touch regular function configuration

[=E Basic Configuration

Walue

DIvo
Internal
2.0V
EMABLE
20

[w

]

O AT
[w

2.0v

Low Lewvel

.

(%3]

P | P

12000

3

3

200

100
15000
90
MODED
DISABLE
0

—

oy
\.rl Lrl

-
TKS

i
U

Ln

Set capacitance mode, reference voltage, filter coefficient, adaptive current, frequency hopping mode, etc.
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L tecon — e —————————————

[ Expand Al |  Collapse Al | Help ¥ Show Grid
Option Value
El-Touch Power-5aving Configuration I_
~-Wakeup Source LPTINE
~-Mao-Operation Sleep Entry Time 400
~-Wakeup Threshold ]
~-Wakeup Filter Count :
--5Scan Window -
-Division Coefficient :
--Reference Voltage nev
--5TOP Debug Enable DISABLE
E-Internal Reference Configuration I_
E------I'\lu:uisu.z- Threshold 1%
B Teuch Water Detection Configuration I_
--Reference Channel =
- Hysteresis Window =
-Division Coefficient 5
--Scan Window -
E--Water Detection Channel O F
- \Water Detection Channel 0 Selection Tk24
-\Water Presence Threshold 200
--MNo-Water Calibration Permillage 1000
El-Water Detection Channel 1 I_
- \Water Detection Channel 1 Selection TK17
- \Water Presence Threshold 200
- Mo-Water Calibration Permillage 400
E-Water Detection Channel 2 I_
- \Water Detection Channel 2 Selection K17
--\Water Presence Threshold 200
—-Mo-Water Calibration Permillage T
E-Water Detection Channel 3 I_
~-\Water Detection Channel 3 Selection TK17
--\Water Presence Threshold 200
- Mo-Water Calibration Permillage 400
I';'I----Water Detection Channel 4 I_
; 5------Water Detection Channel 4 Selection TEL7
Touch Power-5aving Configuration

Used to set touch power-saving mode, Enter sleep mode after a peried of no operation. To stop sleep, set TKCtr.SleepEn to O,

Figure 3-5 Touch special function configuration
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3.5.

User-modifiable touch library callback functions

The touch software library exposes some function interfaces to users in the form of callback func-

tions so they can be modified to meet more application requirements. These callback functions are

stored in the tk_user.c file. Common callback functions are listed in the table below:

Table 3-5 Touch library user callback functions

Function Name

Input Parameters

Return Value

Descriptions

EnterStop_Callback

None

None

Called before the touch enters low-power mode. If
the user program needs to perform operations be-
fore entering low-power mode, the corresponding

code can be added in this function.

ExitStop_Callback

None

None

Called after the touch exits low-power mode. If the
user program needs to perform operations after ex-
iting low-power mode, the corresponding code can

be added in this function.

LoopStop_Callback

None

None

Called after data acquisition wakes up in low-power
mode. If the user program has tasks that need to
be processed periodically during low-power mode,
the corresponding code can be added in this func-

tion.

Parameter name: chs

Data type: uint8_t

Used to compensate touch data. For example,

Parameter meaning: | Return value:
) when the LED turns on or off, the touch data may
TK_RawDataCompen- | channel index Compen-
change accordingly. In this case, the touch data
sate Parameter name: raw | sated touch o _
can be synchronously compensated in this function
Ui data
DALy uint16 ! according to the LED state.
Parameter meaning:
touch data
Parameter name: chs
This function is called back when filtering touch
. Data type: uint8_t
FilterExDeal None data; the filter parameters can be adjusted in this
Parameter meaning: . .
function according to actual measurements.
channel index
This function is used to determine and handle ab-
normal conditions. For example, after a key event
APP_TouchKeyFlags-
None None is generated, check whether interference exists at

Mask

that moment; if there is interference, discard the

generated key event.
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Function Name

Input Parameters

Return Value

Descriptions

TK_ScanDone

None

Return value:

Whether it is
necessary to

switch the

This function is called after touch data acquisition

is completed to obtain information on whether the

touch mode | touch mode needs to be switched.
and reinitial-
ize
Parameter name: chs After calling, the baseline value of this channel
TK_UpdatBase- Data type: uint8_t is forcibly updated, suitable for actively releas-
None

LineData

Parameter meaning:

channel index

ing the key state when an abnormal condition

is detected.
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3.6.
3.6.1.

Touch application configuration steps and process

General key application
Step 1: Set the TK channel corresponding to the key. There are two methods:

Method 1: Directly fill in the TK channels in order in tk_cfg_user.h, as follows:

-
=

1F _TK_CFG_USER H

2 _TK_CFG_USER_H

3

4 | // Key touch channel daefinirtign.fill in ac

5 | #define CH_KEYO TK_CH9 |

€ | # ne CH_KEY1 _CHS \

g | # e CH_KEY2 TK_CH1 \

8 |# e CH_KEY3 TK_CHS8 Y

9 | # e CH _KEY4 TK_CH3 N

10 | # e CH_KEYS TK_CH2 AR

11 | # e CH_KEY6 TK_CH17 el -

12 | #c e CH _KEY7 TK_CH_NONE N

13 | # e CH_KEYS TK_CH_NONE AN

14 | # e CH_KEY9 TK_CH_NONE N\
AY
\
\‘;/

SPI_MISO
19 19 19 | 28 - 1 - [lle] com_c - UART3_RX
TM14_CH1

Method 2: Configure the TK channels in the touch debugging host tool PY Touch - Link.exe, then ex-

port tk_cfg_user.h and overwrite the original file.

& |P‘f’ Touch -Lin|-c|l1 049
. 1
. B

Save Setting Export Download

Select Model | FY32T020G1657 ~ [ Start Debug Bun

-0 A -

Help  System

@®Select chip model

- [m] X

@ Technoloay Innovator

—/Puya

|
20 40 a0 o0 100

ULIIET Kaw LUata Dasellne
—
[ e
CoooD
[=t==tatatat
=

Q 20 40 a0 o0 100 N
300
200
100
3 ; ‘ ‘ : ‘
Q 20 40 G0 o0 100
Touch Key Slider /Wheel

Key Number KEY1 KEY2 KEY3 KEY4 KEYS KEY6

TK1 TK8 TK3 TK17
®Double-click the threshold value cell of the cor-
aseline

o | 0 o | .0 0
respondina key to set the initial threshold value

Raw Data ] [ ] 0 0 0 0
Log:
The @llsé thasmomeeten the selected TK channel pins in Differ o ] 0 0 0 0
order Threshold 50 50 50 50 50 50
Double-click to select the channel corresponding to the Key Count o s o o o o o 3
leavr
P - LI

Figure 3-6 Touch key channel configuration method 1
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& PY Touch -Link v1.0.9

bed e+ O A .

Save Setting Export Downlead Help  Systen

Save As ... IzTozoclaS? ~ | |Start Debug Fun

@sSave tk_cfg_user.h and overwrite the original

KEYZ

KBTS
KET4

Figure 3-7 Touch key channel configuration method 2

Step 2: Compile the program. After compilation is completed, download it to the target board. There

are two methods to download the program:
Method 1: Download directly within the KEIL environment, as shown below: (Note: this download

method requires the download pins to remain configured as the SWD port function)

File Edit View Project Flash Debug Peripherals

" SH@| @A | == |
2 BN P 3 | | praz1000m N
Project @compile @Program Down- R x|

=% Project: Py32t090%_Touch
=5 PY32TO%00
EHid Common
B startup_py32t090o.s
B systemn_py32t0%0.c
B sys_clock.c
L] py32tD90_hal_msp.c

= Application/User

Figure 3-8 Program download method - KEIL download

Method 2: Use PY Touch - Link.exe to download, as shown below:
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'S PY Touch -Link v1.0.9

W= . B+ L0 A .

Save Setting Export Download Help Systemn

PY32TO90RZCTT  ~ |Start Select Firmware |

Figure 3-9 Program download method 2 - Host computer download
Step 3: Connect the host debugging tool PY Touch - Link and enter touch debugging mode.

& PY Touch -Link v1.0.9

. 0 B O+ L0 A .

Save Setting Export Download Help System

PY32TO90RZCTT ~ || Start Debug Run
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&' PY Touch -Link v1.0.9 E o x

bed . B+ L0 A Log:

Save  Setting Fxport Download  Help System

FYSZT0RERICTT Stop Debug| | Pausa
2250
2 2000
3 1780 #'D(Zl:
1500
o £ ) &0 0
2250
2 2000
= 1750 R
1500
] 2 [ B0 a0
300
200
i
1o
&
o {2
-100 [) 20 40 B0 a0

Touch Xey  5lider/¥heal
KeyNumber  KEYO  KEY1  KEV2Z  KEV3  KEV4  KEYS  KEV6  KEV7

Select Hodsl Clear

Channel TK24 K19 TK26 TK22 | TK21
PYLink vz SR .
Touch library version 2.1.0.2 Baseline 1867 1812 1852 1857 1865 1815 1858 1800
Raw Data 1867 1812 1852 1857 1865 1815 1858 1800
Differ 0 ] [ [ 0 a ] o
Threshold 80 80 80 80 80 80 80 a0
Key Count oo o o oo o o i

Figure 3-10 Touch host computer debugging example
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Step 4: Touch the key normally with a finger (or copper post), observe the change in touch data, and

set 60%—-70% of the change amount as the trigger threshold.

Touch Key 2lider/Wheel

Channel TK24 TK20 TK19 TK26 TK25 TK22 TK21
Baseline 1879 1812 1852 1857 1865 1815 1858 1800
Raw Data 1993 1812 1852 1857 1865 1815 1858 1800
Differ 114 0 0 0 0 0 0 0
Threshold 80 80 80 80 80 80 80 80
Key Count 10 0 0 0 0 0 0 0
o [ R

Figure 3-11 Touch key delta and threshold calculation example

Example: As shown above, when a finger normally touches KEYO, the change amount is about 114,

and the threshold can be set to: 114 * 70% = 80. The setting method is as follows:

‘&) PY Touch -Link v1.0.9

. o KB s O A .

Save Setting Export Download Help System

@Click “Pause” (the threshold value can only be 2250 |

changed after pausing) 2000

Easeline

1750

o D~
Boope B
= E

1500 F

L I
14520 14540
2260

2000 F

1780

Raw Data

1500

L I
14520 14540
300

200 F

®@Double-click the threshold value cell corresponding to KEYO and
100 F

Differ

manually enter the set value.

0

100 Ta520 1iBa0
Touch Key Slider/Wheel

Channel TK24 TK20 TK19 TK26 TK25 TK22 TK21

gelect Medel Clear Baseline 1876 1842 1853 1857 1865 1815 1858 1800

PiLink vZ. 09E & #. Raw Data 1876 1812 1853 1857 1865 1815 1858 1800

Touch library wersion 2.1.0.2
Differ 1} i) 0 0 0 0 0 0
Threshold 80 80 80 80 80 80 80
Key Count 10 0 0 0 0 0 0 0
oo |

Figure 3-12 Host computer threshold setting interface example
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Step5: After setting all keys according to Step4, export tk_cfg_user.h and overwrite the original file.

& PY Touch -Link v1.0.9

, " b
el - Boe 0 A
Save  Setting Export Download  Eelp System
Stop Debug| | Pause + e Project b Ine v O E Inc SEE P
2250 f
E 2000 s = - e
E E E E 5 1750 S
e = £ ik =
1500 F
] e -
e Qmam 20241722 14:15 H 3l
250 @tk_dg 2025/71/23 11:52 Haf
@ L e
g @t chg user 2024/8/2 15:48 HH
% 1750 [ » -
= (® user code 2004/8/12 15:20 Hi
1500
4
s »
a0l
B »
EO100F
=
&
_
o FEET
Touch Key  Slider/¥heel
Channel TK24 #
Salect Model Clear Baseline 1874 1812 I
- - ); ‘tl: ofy_user I v
FiLink v2. 09EE 8- Raw Data 1874 1812 i
Touch library version 2.1,0.2 |
Differ 0 ok EEVHCH v

Threshold 80 80

KeyCout 10 0O EFY | B
e — l
[ R

Figure 3-13 Touch configuration file export interface example

Step6 (Optional): Modify the configuration parameters in tk_cfg.h. As shown in the figure, the param-
eters in the red box can be adjusted appropriately according to actual conditions, while the remaining

parameters can generally keep the default settings.
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|j tk_cfg.h The filter coefficient range is 5-50. The
Expand Al Collapse Al Help [ Show Gid smaller the value, the stronger the filtering ca-
oW Lan
pability, but the key response speed will be-
Option Value ) - )
come slower. In practical applications, the fil-
= Basic Configuration - .
ter coefficient should be set as small as possi-
TE_DIV DIVD ) )
CMOD Capacitor Internal ble while ensuring a good key response expe-
Reference Voltage 2.0v rience.
Adaptive Current EMNAEBL|

Filter Coefficient
£l Frequency Hopping Mode
Polynemial Width
Random Number Seed
= Output Compensation
Output Veltage
Output Type
E-Multi-Key Detection
Variation Amount
Quantity
= Key Parameter Configuration
Division Coefficient
Scan Window
Press Debounce Count
Release Debounce Count
Baseline Upward Update Step Time
Baseline Downward Update Step Time
Limit Maxirmum Cutput Time
Release Threshold Ratio
Baseline Update Mode
Single Key Trigger Made
Multi-Key Quantity
E--Duster Cloth Detection
Slope
B-Waterproof Mode
SHIELD Channel

Slone

Slope
[=1--Slider Parameter Configuration
Division Coefficient
Output Compensation
Scan Window
Press Debounce Count
Release Debounce Count
Baseline Upward Update Step Time
Baseline Downward Update Step Time
Limit Maximurm Qutput Time
El-Touch Power-5aving Configuration
Wakeup Source
Mo-Operation Sleep Entry Time
Wakeup Threshold
Wakeup Filter Count
Scan Window
Division Coefficient
Reference Violtage
STOP Debug Enable
E-Internal Reference Configuration
Noise Threshold
El-Touch Water Detection Configuration
Reference Channel
Hysteresis Window
Division Coefficient
Scan Window
[=--Water Detection Channel 0
Water Detection Channel 0 Selection
‘Water Presence Threshold

Mao-Water Calibration Permillage

If the key parasitic capacitance is large and

the key sensitivity is low, the frequency divi-

8 sion factor can be increased appropriately.
OxAT During actual debugging, the parameters can
F be adjusted step by step while observing the
E:: Level key variation simultaneously. Select a fre-
I_ quency division factor that makes the varia-
25 tion reach about 90% of the maximum value.
2
. The larger the window, the longer the
12000
3 \ scan time, and the greater the change in
3 touch data when a key is pressed. If the
200 key response speed is slow, reducing the
100 window size appropriately can improve
15000 the response speed.
80
MODEQ
DISABLE N . } .
0 \Some applications require setting a single
I_ key or limiting the number of simultane-
100 ous key presses, which can be config-
|_ ured according to actual needs.
TKS
i

50

6

EMABLE

6000

3

3

200

100

15000 The internal reference channel can be

l_ used to detect power supply interference.

LPTIMET Enabling the internal reference channel

4?:' and setting an appropriate threshold can

;j filter out false key triggers caused by ab-

5000 normal power fluctuations, such as

g walkie-talkie interference scenarios. Note:

0.6Y This threshold must have sufficient mar-

DISABLE gin; otherwise, it may affect normal key

|_ operation or cause the keys to be

IE:' shielded during EMC certification.

TK25

15

4

6000

3

TK24

200

1000
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Figure 3-14 Touch parameter configuration wizard interface example

Step7: At this point, the configuration of conventional keys is complete. When a key event occurs,
the corresponding bit of TKCtr.KeyFlags will be set. The user program can check the corresponding

key flag bit and perform the appropriate operation.

26/53



PY32T09x Series Touch Application Development Guide

3.6.2.

Wheel/Slider Application
Step1: Configure the wheel/slider channels, type, and
this.

resolution. There are two methods to achieve

Method 1: Select channels, set the wheel/slider type and resolution in PY Touch - Link. After com-

pleting the settings, export tk_cfg_user.h and overwrite the original file (refer to the key application

section for the export method), as shown in the figure.

A PY32TO92RICTT | FH&IEG =T

2500
2280 F
W 2000 F
a
H 1750
1500
60
2500 |
2280
M 2000 F
i
= 1750
1500
60
300
= 200 |
Key I P
o Slider/Wheel * Silder/Wheel0
Sl = Silder/Wheel1
Silder/Wheel2
Silder/Wheel3
Silder/Wheel4  °
Silder/Wheels RE/ AR
Silder/Wheel6 0EE
HE (Follow the order of the slider/wheel channels and SiIder[Wheel'{ 40 CHE  CH2 CHi
right-click on the pin to select.
HEE 0 0 0 o0
JFiaiE O 0 0 0
=B 0 0 0 0
= 0
[TFR(E 80
Touch Key  Slider/Wheel Touch Key Slider/Vheel
Index |Slider w Index 0:Slider
Channel Channel CHO CH& CH2 CH1
Wheel
Baseline 0 0 0 0 Baseline 0 0 0 0
Raw Data 0 0 0 0 Raw Data 0 0 0 0
Differ 0 0 0 0 Differ 0 0 0 0
Position 0 Position 0 (®Double-click the left mouse button on the resolu-

Threéddble-click with the 8t mouse button to en| eTh@5h°H|

tion cell to enter the settings interface, then input the

=

selection menu, then choose slider or wheel.

resolution value.

Figure 3-15 Slider/wheel configuration interface example
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Method 2: Directly modify it in tk_cfg_user.h, as shown in the figure below.
1 SLIDER_OR WHEELO_ TYPE

TK_APP_WHEEL
e SLIDER DR WHEELO_RESOLUTION 3

= SLIDER DR WHEELO THD 101

G

SLIDER OR | WHEELQ_LHQ TK_CHO
SLIDER OR_WHEELO_CHL TK_CHeé
SLIDER OR_WHEELO_CH2 TK_CH2
SLIDER OR_WHEELO_CH3 TK_CHL
SLIDER OR_WHEELO_ CH4 TE CH NONE
e SLIDER OR WHEELO CHS TK_CH NONE
= SLIDER OR WHEELO CHé TK_CH NONE
e SLIDER_OR_WHEELO_LH7 TK_CH NONE

Figure 3-16 Header file slider/wheel configuration code example
Step 2: After completing the basic configuration of the slider/wheel, compile the program and down-
load it to the target board, connect PY Touch - Link for debugging, and set an appropriate trigger
threshold.

Touch Key  Slider/Wheel Touch Key  Slider/¥heel

m 1:Slider Channel CHO CH6 CH2 CH1 CH19 CH23 CH24 CH25
Channel CHO CH6 CH2 CH1 CH19 CH23 CH24 CH25 Baseline 3607 3599 3591 3526 3601 3593 3580 3582
Baseline 3609 3598 3593 3528 3601 3595 3583 3581 Raw Data 3607 3599 3591 3526 3601 3593 3580 3582
Raw Data 3709 3604 3600 3533 3605 3595 3584 3581 Differ 0 0 0 0 0 0 0 0

Differ 100 6 7 5 4 0 1 0 Position -1 -1

Position 35 -1 ThrESho|d| : 100

Threshold 80 100 Be<olMith 35\& 255

l ®@Double-click to enter the threshold setting interface, and repeatedly

@sSlide your finger normally on the slider/wheel and ob- modify the threshold value until the best operating experience is

serve the variation of each channel. achieved.

e SLIDER_OR WHEELO TYPE TK_APP_WHEEL
S SLIDER OR WHEELO_RESCLUTICN
L SLIDER OR WHEELO THD
S SLIDER OR WH.EELO CHO

 CHO 3 // Slider channe fill in sequentially
SLIDER OR WH_EELO CH1 TK_CHe
SLIDER OR WH_EELO CH2 TK_CH2
SLIDER op_ WH_EELQ CH3 TE CH1 ®Fill the final determined threshold value into
SLIDER OR WH_EELO CH4 TK:CH_NONE tk_cfg_user.h.
SLIDER OR WHEELO CHS TK_CH_NONE -
& SLIDER_OR_HHEELO_LHE. TK_CH_NONE
e SLIDER_OR_WHEELO_CH7 TK_CH_NONE

Figure 3-17 Slider/wheel configuration interface example
Step 3: At this point, the slider/wheel configuration is complete. The generated position information is
stored in TKCtr.SliderOrWheelPosition[n]. The user program can read this value and perform corre-

sponding operations.

if (TKCtr.SliderOrWheelPosition[0O] !'=
{

__)
// User Application
}

if (TRCtr

{

.S5liderOrWheelPosition[l] != -1)

!/

User Application Program
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Figure 3-18 Slider/wheel position information reading code example

3.6.3. Touch Library Low-Power Application

Step 1: Enable the touch low-power mode in tk_cfg.h and configure the basic parameters.
@TK Low-Power Enable

= Touch Power-Saving Configuration v @Select LPTIMEL or
Wakeup Sousce LPTIMEL LPTIMEZ as the low-power
No-Operation Sleep Entry Time 400 clock source.
Wakeup Threshold 15
Wakeup Filter Count 3 ®In most cases, the low-
Scan Window 6000 / power mode parameters can
Division Coefficient 8 remain at their default values.
Reference Voltage 0.6V
STOP Debug Enable DISABLE

Figure 3-19 Low power configuration interface example

Since touch low power uses LPTIME1 or LPTIME2 as the time base, LPTIME must also be enabled
and configured first. LPTIME is configured in app_config.h.

=§LPTIME1 |_ @ Enable LPTIME1 and config-

LPTIME1 Clock Source | —® ure the clock source and interrupt
LPTIME1 Interrupt Generation Time 100 e
LPTIME1 Interrupt Enable ENABLE
LPTIME1 Interrupt Priority LOWEST
#=--LPTIME1 Interrupt Service Routine 10 Toggle Test [

Figure 3-20 LPTIME time base configuration interface example

Step 2: Set the trigger threshold for low-power mode.

@In debug mode, a larger

= Touch Power-Saving Configuration [v threshold can be set so that
Wakeup Source LPTIME1 the program remains running
No-Operation Sleep Entry Time 400 /V in low-power mode, making it
o Tl S
Wakeup Filter Count 3
Scan Window 6000
Division Coefficient 8 @TK Low-Power Debug
Reference Voltage 0.6V / Enable

STOP Debug Enable ENABLE

Figure 3-21 Low power threshold setting interface example

Step 3: Download the TK low-power mode program to the target board. Touch the button or slider

normally with your finger and observe the data variation to determine the threshold.
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3.6.4.

Touch Eey Slider/¥heel

Key Number KEYO KEY1
Channel TK14 TK15 [TK CO..
Bazeline 3601 3607 5465
Raw Data 3602 3608 5513
Differ 1 1 48 /
Threshold 180 180 15
Key Count 2 1 0

Data variation when a finger touches in low-power debug

mode. The threshold is set based on this variation value,

typically about 50% of the variation.

Note: The variation of each key is not exactly the same.

In practice, the key with the smallest variation should be

used as the reference.

Figure 3-22 Low power debugging data interface example

Step 4: Set the threshold according to the debug data, disable debug mode, and re-download the

program for testing. Fine-tune the threshold based on the actual test results until the best experience

is achieved.

-} Touch Power-Saving Configuration
Wakeup Source
No-Operation Sleep Entry Time
Wakeup Threshold
Wakeup Filter Count
Scan Window
Division Coefficient
Reference Voltage
STOP Debug Enable

72
LPTIME1
400
3
6000
8
0.6V

Figure 3-23 Low power debugging disable configuration example

Floating Button Application

The setup method for the floating button application is similar to that of regular buttons, as shown

below:

[ Key Parameter Configuration
Division Coefficient
Scan Window
Press Debounce Count
Release Debounce Count
Baseline Upward Update Step Time
Baseline Downward Update Step Time
Limit Maximum Output Time
Release Threshold Ratio
Baseline Update Mode
Single Key Trigger Mode
Multi-Key Quantity
@#--Duster Cloth Detection

#-Waterproof Mode

Figure 3-24 Floating button configuration interface

During debugging, adjust the size of
the scan window according to the ac-

3
tual variation so that the key variation
3

3

200
100
15000
90

MODE1
ENABLE

0
-
-

reaches above 50. Set the step to
2000

If the spacing between keys is rela-
tively small, crosstalk may occur be-
tween keys.

> 1. At this time, the baseline update

mode should be set to MODE1, mean-
ing that when a key is triggered, all
keys stop updating the baseline.

2. It can be set to single-key mode to
avoid key interference.
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3.6.5. Waterproof Button Application (with Shield Channel)
The setup method for waterproof button applications is similar to that of regular buttons. The differ-

ence is that the output compensation must be set to in-phase mode, as shown below.

Step 1: Increase the division coefficient, modify the compensation output type, and set the Shield

channel.
= Output Compensation [v
Output Voltage 2.0V In waterproof mode, the output compen-
Output Type In-ph sation type needs to be changed to in-
phase.
@--Multi-Key Detection I
[=-Key Parameter Configuration In waterproof mode there will be mul-
Division Coefficient IZI—V tiple Shield channels, and the para-
) sitic capacitance of the channel will
Scan Window 12000 be larger, so the division coefficient
Piess Debounce Cournt 3 needs to be increased.
Release Debounce Count 3
Baseline Upward Update Step Time 200
Baseline Downward Update Step Time 100
Limit Maximum Output Time 15000
Release Threshold Ratio 90
Baseline Update Mode MODE1
Single Key Trigger Mode ENABLE
Multi-Key Quantity 0 Select the corresponding Shield
o W channel according to the hardware
[#--Duster Cloth Detection Il configuration
= Waterproof Mode
SHIELD Channel Used to set the minimum slope for a
Slope 50 \ valid key trigger. When the key

changes slowly it will be filtered out,
such as the sensing value change
. . . . caused by slowly flowing water.
Figure 3-25 Waterproof key configuration interface

Step 2: Enable PRINTF in app_config.h.

= PRINTF v
— Enable PRINT. Note: The printed information will

Print Mode TK_SWD appear in the PY TOUCH - LINK window. Do not
select UART.

Figure 3-26 PRINTF function enable configuration example
Step 3: After assembling the enclosure, download the program to the target board and connect PY
Touch - Link. You can see that an additional channel TK_COM appears in the touch key column,

which represents the Shield channel data.

RiEtEEE BEAER

EEEs KEYO KEY1 KEY2 KEY3 KEY4 KEY5 KEY6 KEY7 KEY8
EE TKD TK1 TK12 TKB TK? TK11 K8
=8B 1934 1921 1900 1910 1891 1879 1896 1879 1903 1622
sl 1934 1921 1900 1910 1891 1879 1895 1879 1903 1622
=8 0 0 0 0 1] 1] -1 0 1} 1}
IRE 80 80 80 80 80 80 80 30 30 30
T 1 0 0 0 0 0 0 0 0 0
- | W N O

Figure 3-27 Waterproof key debugging interface and Shield channel data

Step 4: Press the touch key when there is no water present. The log panel in the lower-left corner of

the host software will print the following information.

31/53



PY32T09x Series Touch Application Development Guide

B%: F= 5
B EERRE 2. 1.0.2 The printed meaning is: Channel 0 triggered, the ratio to

5 5 5 the Shield channel is 29, the key trigger slope is 101,
chslU] ratio:2¥ =lopRate:101 Difter:Z33 |'/_' and the key variation at the time of triggering is 233.
dusterclothlnt 3

heyflag:tal \ The printed meaning is: When the data is stable, the key

channel changes 3 scan cycles earlier than the Shield
channel. For a normal key they change synchronously,
while wiping with a cloth will show a sequential change.

Figure 3-28 Touch key log print example in dry state

Step 5: Press the touch key when water is present. The log panel in the lower-left corner of the host

software will print the following information.

|ch5[l:l] ratio: 156 =lopRate: 9% Differ:191 I—/d>

X The printed meaning is: Channel O triggered, the ratio to
dusterclothCnt:3 the Shield channel is 156, the key trigger slope is 92,
and the key variation at the time of triggering is 191.

Figure 3-29 Touch key log print example in wet state

Step 6: Modify the program according to the ratio obtained from actual measurements

] tkfgh ] tkusenc | °T py32.tkh T tklibh | ] staftup_py32t02ecs | ] mi

2318 []#if WATER_PROOF_EN
2319 | const uintlé_t Ratio Tkl[] =
2320 ¢ Set the value to the midpoint based on the ratios printed
2321 80, //EEYO }; _ for the wet-key and _dry—key tests. After setting, perform
2322 Q¥ TRET CETOTET =T —> multiple tests to verify whether the parameters are accu-
0. rate. If the ratio is set too small, a dry key may be
treated as a wet key, resulting in slower response or re-
> 2) sponse on release. If the ratio is set too large, a wet key
may be treated as a dry key, causing multiple key trig-
if gers or false touches.

(KEY_CH_TOTAL > 3)

g0,

if
#if [{®EY CH_TOTAL > 4f

2332 g0,

if

(KEY_CH TOTAL > 5)

80

if

(KEY_CH_TOTAL > &)

> Ty
Figure 3-30 Waterproof key ratio parameter configuration code example

3.6.6. Waterproof key application (without Shield channel)

When the hardware does not have a Shield channel, basic waterproof logic processing can be imple-

mented through software.
Step 1: Set other parameters according to the normal key mode.

Step 2: Enable wipe detection mode and multi-key detection.

32/53



PY32T09x Series Touch Application Development Guide
_] tk cfg.h*
Expand Al | Collapse All Help [~ Show Grid
Option Value
SRR 20
BEanET, [v
Stz [¥ ) o )
O S i Multi-key d_elecuon is _us_ed to actively mask keys
o when multiple key variation values change simulta-
=R =] neously, such as when water covers multiple keys or
Elh=ss 1 when a large flow of water passes over several keys
o EREHES and triggers them.
SRR 3
AtEEE0 12000
R 3
EET T 3
Eihm FESTERR 200
EHm T ESTEERE 100
fREIS AR 15000
FErl PR B a0
EREIET MODED
ESFERRIRTL DISABLE
EARHNE 0
- FRAoe [+ > Wipe detection is used to detect wiping actions through
fl=E 30 slope detection.
BAkiEE, -

Figure 3-31 Waterproof key configuration interface without Shield channel

Step 3: Enable PRINTF in app_config.h.

- PRINTF
Print Mode

Enable PRINT. Note: The printed information

_’—‘V will appear in the PY TOUCH - LINK window.

Do not check UART.
TK_SWD

Figure 3-32 Print function enable configuration example

Step 4: After assembling the enclosure, download the program to the target board, connect to PY

Touch - Link, and perform key operations.

PR T

AN 2.1.0.2

The printed meaning is: Channel 0 is triggered, the key

|'31'l5 [(0]:=lopRate: 115 diff:13% start:F4 ent:10 |—> trigger slope is 115, the key variation value at the mo-

KeyFlag: OX1

ment of trigger is 139, the difference value when slope
calculation starts is 24, and the data from 24 to 115 took
10 scan cycles.

Figure 3-33 Waterproof key debugging log print example without Shield

Step 5: Use a cloth to perform simulation testing and check the printed ratio.

The printed meaning is: Channel 0 is triggered, the key

| ch=[0]:slopRate: 12 diff: 105 start:Z2 cnt: 66 l—’ trigger slope is 12, the key variation value at the moment

of trigger is 105, the difference value when slope calcu-
lation starts is 22, and the data from 22 to 105 took 66
scan cycles. Since 12 is less than the set slope of 30,
this key press is invalid.

Figure 3-34 Cloth test log print example
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3.6.7. Touch water detection application

Step 1: Enable the water detection function and configure the reference channel, water detection

channel, and basic parameters.

REERKES 2 — Enable water detection function
- 52
SXEE TK14 PSelect reference channel
Bi=El 15 p Basic parameters, generally keep the de-
YRR 4 fault values
Al 6000 _
+a7kiEiE0 2 — Enable water detection channel and se-
= X
K EENER ®17 lect the channel
e I
BKIIRE 200
TokiGETSH 963

Supports multi-channel water detection.

» |f more water detection channels are

needed, refer to Channel O for selection

and configuration.

Figure 3-35 Touch water detection function configuration interface

Step 2: Enable PRINTF in app_config.h;

PRINT enable. Note: The printed infor-

mation will appear in the PY TOUCH -
5 PRINTF

_ LINK window. Do not select UART.
Print Mode TK_SWD

Figure 3-36 Water detection print enable configuration

Step 3: Assemble the enclosure and container. Keep the container without water at this time. Down-

load the program to the target board and connect PY Touch - Link.

B: bR

Detect ratiol0]) 962
Detect ratiol0]) 962
Detect ratiol0]) 962
Detect ratio[0]f 962
Tetect ratiol0]) 963
Detect ratiol0]) 963

- MEERKECE 2
?#@E The printed ratio valueNill be displayed in TK14
. PY Touch -
Jg"." E - the “Log” window at the lower of LINK. 15
ﬁﬁzﬁ& Enter this ratio value into the corredgonding <
ﬁfﬁ'ﬁ: water detection channel “No-water calida- 6000
PA”GEIEO tion per mille value”. [7
= R 1
KK EEOHE
K RE 200
Tk ET 963

Figure 3-37 Water detection ratio and parameter setting in dry state
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Step 4: After filling in the calibration value for the no-water state, recompile and download the pro-

gram.

Touch Eey 5lider Mheel

Channel TK14 TK17
Baseline 5658 5658
Pour water into the container until the water level exceeds
Raw Data 5658 6012
the position of the water detection PAD. At this time, the
. difference value of the detection channel is the change
Differ 0 354
amount when water is present. Generally, about 50% of
the water-present change amount is taken as the water
Threshold 0 200 )
detection threshold.
Key Count o0 7

Figure 3-38 Water detection threshold calculation

Step 5: Take about 50% of the water-present change amount and fill it into the “Water-present
threshold”.

(= Touch Water Detection Configuration v
Reference Channel TK14
Hysteresis Window 15
Division Coefficient 4 -
Fill in the water-present threshold: 354*0.5
Scan Window 6000

=177

(=] Water Detection Channel 0 v /
Water Detection Channel 0 Selection

Water Presence Threshold 177
No-Water Calibration Permillage 963

Figure 3-39 Water detection threshold setting

Step 6: Download the program again, repeatedly test and fine-tune the threshold until the best water
detection effect is achieved. At this point, the water detection function debugging is complete. The

user program can perform corresponding operations according to the water detection status.

for (uintd t n = 0; n g (WATER_DETECI_CNT - 1):; n++)
{
{* Water detected */
1f (TECcr.DetectOut & (1 << n))
{
// User Application Program
}
/* No water */
else
{
f{/ User Application Program

Figure 3-40 Water detection status reading and user program code example
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4.System configuration and peripheral

application analysis

4.1.
4.1.1.

4.2.
4.2.1.

4.2.1.1.

System Configuration

Clock configuration
Configure in app_config.h as shown in the figure:

=R Clock Conflguratloﬂ __—W HSl source clock selection

Hsl
&--HSE [

LSE DISABLE
LSI ENABLE
N System clock prescaler setting. If the CPU
&--PLL [
needs to run at a lower frequency, a pre-
SYSCLK HSI scaler can be set

AHB_DIV SYSCLK_DIVI |—
APB_DW APB_DW1 \‘APB clock prescaler, generally does not

need modification

Figure 4-1 System clock configuration interface

Interfaces and usage of peripheral applications

UART

UART settings interface

@UART master enable switch

>
=--UART - »
- : - @USART1
Serial Port Transceiver Test ENABLE
=--USARTI I

USART_TX_PIN ®Select TX and RX pins, set the UART

PAG
USART_RX_PIN PD2
- FT_E - R o / baud rate, enable UART interrupts, and set
USART Baud Rate 15200
interrupt priority

USART Interrupt Enable ENABLE
USART Interrupt Priority LOWEST
USART TX-DMA DISABLE
________ SARTRX-DMA ~ |DISABLE The configuration method for UART2 and
: -USAREZ L : / UART3 is the same as UART1
; ® LPUART1 I~ .
i @ LPUART2 [~ !
| @-UARTI [~ :
: @--UART2 [ i
= DMA 2
@ DAM-CH1 2
= DAM-CH2 v
Peripheral Selection USARTI_RX Configuration required after enabling DMA
Source Address Mode Fixed
Memory Address Mode Increment
Transfer Width BYTE
Priority leveld
= -DAM-CH3 2
Peripheral Selection USART1_TX
Source Address Mode Fixed
Memory Address Mode Increment
Transfer Width BYTE
Priority leveld
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Figure 4-2 UART configuration interface

4.2.1.2. UART Function Interface Description

Table 4-1 UART function interface description

Input Parameters

. Return
Function Name Parameter | Data Parameter Note
Value
Name Type Description
Receive Calling this function
pointer; when reads one byte of data
data is availa- from USARTX; a return
uint8_t | ble, the re- Receive | value of 1 indicates suc-
USARTx_QueueRead data
* ceived data Status cessful reception, and 0
will be written indicates no data;
to this
memory
Calling this  function
sends one byte of data
through USARTX; a re-
uint8_t | Data to be Send Sta- o
USARTX_QueueSend data turn value of 1 indicates
* sent tus
the send was successful,
and 0 indicates the send
failed (queue full);
Receive Calling this function
pointer; when reads one byte of data
data is availa- from USARTX; a return
uint8_t | ble, the re- Receive | value of 1 indicates suc-
UARTx_QueueRead data
* ceived data Status cessful reception, and 0
will be written indicates no data;
to this
memory
Calling this function
sends one byte of data
through USARTX. A re-
uint8_t | Data to be Send sta- | turn value of 1 indicates
UARTx_QueueSend data
* sent tus the send was successful,

while 0 indicates the
send failed because the

queue is full.
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Input Parameters
] Return
Function Name Parameter | Data Parameter Note
Value
Name Type Description
Receive Calling this function
pointer; when reads one byte of data
data is availa- from USARTX. A return
uint8_t | ble, the re- Receive | value of 1 indicates the
LPUSARTX_QueueRead | data
* ceived data status receive was successful,
will be written while 0 indicates that no
to this data is available.
memory
Calling this  function
sends one byte of data
through USARTX. A re-
uint8_t | Data to be Send sta- | turn value of 1 indicates
LPUARTX_QueueSend data
* sent tus the send was successful,
while 0 indicates the
send failed because the
queue is full.

Note: The above UART function interfaces are located in

4.2.1.3. UART Application Example

- UART

Serial Port Transceiver Test

uart_drivers.c.

v

ENABLE

Figure 4-3 UART application example code

UART test enable. After enabling, the chip
can connect to a PC and communicate with

a serial port assistant.

Use a serial port assistant to send data; the
chip receives 64 bytes of data and stores

them in the rx1_data array

Send the received 64 bytes back. If the

data received by the serial port assistant
I\ matches the transmitted data, it proves that
UART transmission and reception are func-

tioning correctly.
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4.2.2. Timers
4.2.2.1. SysTick

The SYSTICK configuration interface is shown below:

DSet the timer period and interrupt priority
=-SYSTICK

Timing Period (Unit: us) 1ms

YSTICK In ior W
SYSTC I_terruPt Prio ity ) LOWEST and choose a test pin. After enabling it, the se-
@ Interrupt Service Routine 10 Toggle Test [ \ lected 10 will toggle in the SYSTICK interrupt

Figure 4-4 SYSTICK configuration interface service routine. You can use an external oscillo-
scope or logic analyzer to observe the waveform

@To test the timing function, select this option

. . . . . . of this 10 to verify whether the SYSTICK interrupt
The SYSTICK interrupt service routine is located in main.c, as shown below: / .

timing is accurate.

id)

ent timing interval is 1lms

void|SysTick Handler|(void)

ER¢
static uintlé_t Prescaler;
J#if (SYSTICK DEBUG GPIO != NO_PIN && SYSTICK_DEBUG)

Prescaler++;
if (Prescaler >= (1000 / SYSTICK TIMING TIME))
1 {
Prescaler = 0;

app_drivers_timer();
J#1if APP_TK ENABLE
TK TimerHandler(l):

HAL IncTick(): If the user program needs code to be exe-
EP_ENABLE cuted in the SYSTICK periodic interrupt

service, the code can be placed in

APP_LED ENABLE user_timer

user_timer():;

Figure 4-5 SYSTICK interrupt service routine code example

4.2.2.2. LPTIME1/LPTIME2

The LPTIMEX (x=1, 2) timer configuration interface is as follows:

/ LPTIME1 enable
LPTIME1 / The clock source can be selected as LS| or LSE
LPTIME1 Clock Source LSI /

LPTIME1 timing period, unit: ms

LPTIME1 Interrupt Generation Time 100

LPTIME1 interrupt enable setting
LPTIMET Interrupt Enable ENABLE ﬁ LPTIMEL interrupt priority setting
LPTIME] Interrupt Priosity e / LPTIME1 timer interrupt test, IO toggling can
@--LPTIMET Interrupt Service Routine |10 Toggle Test I-l_:l be selected within the interrupt
& LPTIME2 |
LPTIMEZ2 Clock Source LS|
LPTIMEZ Interrupt Generation Time 100
LPTIMEZ Interrupt Enable DISABLE
LPTIMEZ Interrupt Priority LOWEST
@--LPTIMEZ Interrupt Service Routine |0 Toggle Test [

Figure 4-6 LPTIME configuration interface example

The LPTIME interrupt callback function is as follows (Iptime_driver.c):
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void HAL LPTIM AutoReloadMatchCallback(LPTIM HandleTypeDef *hlptim)
{
#if LPTIME1 ENABLE

m o
|

Figure 4-7 LPTIME interrupt callback function code example
4.2.2.3. TIMx (x=1, 2, 3, 15, 16, 17)

Function mutual exclusion: The PWM, timer, and input capture functions of TIMx cannot be used

simultaneously.

The TIMx (x=1, 2, 3, 15, 16, 17) timer configuration interfaces are the same. TIM1 is used as an ex-

ample below:

= TIM1 [v
Timing Period (Unit: us) 1000
TIM1 Interrupt Enable ENABLE
TIM1 Interrupt Priority HIGHEST
+ - TIM1 Interrupt Service Routine |0 Toggle Test [v

Figure 4-8 TIM1 configuration interface

Note: The TIMx timer configuration is basically the same as SYSTICK. Please refer to the related
description of SYSTICK.

The TIMx timer interrupt service routines are located in timx_drivers.c, as shown below:

Figure 4-9 TIM1 interrupt service routine
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4.2.2.4. TIMx-PWM (x=1, 2, 3, 15, 16, 17)

Function mutual exclusion: The PWM, timer, and input capture functions of TIMx cannot be used

simultaneously.

The TIMx-PWM configuration interface is shown below:

TIM1-PWM
PWM Frequency Setting
TIM1_PWM Default Level
TIM1_RESOLUTION
PWM-CH1
DUTY1_CYCLE
TIM1_CH1_PIN
PWM-CH2
DUTY2_CYCLE
TIM1_CHZ_PIN
PWM-CH3
DUTY3_CYCLE
TIM1_CH3_PIN
PWM-CH4
DUTY4_CYCLE
TIM1-CH4 Qutput |0

2 !
000 ——— 2
High Level “/
100 !

Output frequency setting
Output level setting

Output resolution setting

Default output duty cycle
Output 10 configuration

Figure 4-10 TIM1-PWM configuration interface example

If it is necessary to adjust the TIMx-PWM duty cycle in an application, the TIMx_PWM_Pulse inter-

face function can be called for configuration. For example, the figure below shows the TIM1 duty cy-

cle adjustment function.

Figure 4-11 TIM1-PWM duty cycle adjustment function code example
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4.2.2.5. TIMx-CAPTURE (x=1, 2, 3, 15)

Mutual exclusion: The PWM, timer, and input capture functions of TIMx cannot be used simultane-

ously.

The configuration interface for TIMx-CAPTURE (x=1, 2, 3, 15) is the same. TIM1 is used as an ex-

ample below:

TIM1-CAPTURE |\_f_ ——————> TIML capture enable setting
Capture Pin PC13 ——————————> TIM1 capture input pin

Figure 4-12 TIM1 input capture configuration interface example
Usage:

(1) Configure TIMx as input capture mode (for example, select TIM1-CAPTURE, with the signal input
pin as PC13).

(2) Input the signal to be measured.

(3) Directly read the variables to obtain the result:
Frequency: Read TIMxCaptue.Freq (for example: TIM1Captue.Freq)
Duty cycle: Read TIMxCaptue.Duty (for example: TIM1Captue.Duty)

In the following function, the duty cycle and frequency of the input capture can be obtained.
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void app_drivers loop(void)

= h
/* External interrupt flag */
if (EXTI_Flag != 0)
H {
H¥if APP IWDG ENABLE
H#if APP ADC ENAELE
H#if (APP UART ENABLE && APP UART TEST)
H#¥if (ARPP I2C1 ENABLE || APP IZ2C2Z ENAELE)
H#if (APP SPI1 ENABLE || APP SPIZ2 ENABLE)
= “‘ﬁﬁﬁjﬂﬂjﬁru TCAPTURE _ENABLE
if (TIMl1Captue.Time)
GetCapture (&TIM1Captus) )
=
¥d Duty:%d\n", TIMlCaptue.Freq, TIMlCaptue.Duty):
+#endif
S]#if APP_TIMZ INPUTCAPTURE ENABLE
if (TIM2Captue.Time)
=
TIM2Captue.Freq, TIM2ZCaptue.Duty):
F¥endif
“]#if APP_TIM3 INPUTCAPTURE ENAELE
if (TIM3Captue.Time)
if
= -'
TIM3Captue.Freq, TIM3Captue.Duty):;
- dif

??;f APP TIM1:S INPUTCAFTURE ENABLE

if (TTM1&Cantue . Time)

Figure 4-13 Input capture frequency and duty cycle reading code example

4.2.3. PWM

The PWM configuration interface is shown below:

: E--PWM I_ , Output frequency setting
; PWM Frequency Setting 4000 ' Output level setting

! PWMM Default Level High Level 7

RESOLUTION 00 ——>  Output resolution

| DPwMCH F/‘:a Default output duty cycl
! DUTY1_CYCLE 10 ; elault output duty cycle
| P'u‘."M_EHLPIN PD] — 2 Output IO settinas

| E-PWM-CH2 al

! DUTY2_CYCLE 20

PWM_CH2_PIN PD1D !

i BE-PWM-CH3 [ !

E DUTY3_CYCLE 20

WM_CH3_PIN PBD E

L E-PWM-CHA 2

DUTYV4_CYCLE 50 i

: WM-CH4_PIN PB1
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4.2.4.

Figure 4-14 PWM configuration interface

If it is necessary to adjust the PWM duty cycle in the application, you can call the PWM_Pulse_Con-

fig interface function to configure it.

Watchdogs

The watchdog configuration interface is shown below:

= IWDG
[WDG Clock Source

Watchdog Timeout Pericd

LS|

ey
E
S

By default, the program feeds the watchdog in the main loop.

void app_drivers_loop (void)
bR
/* External interrupt flag */
if (EXTI_Flag !'= 0)
1«
log_printf("EXTI_Flag:0X3X\r\n", EXTI_Flag);
EXTI_Flag = 0O:

1) loop, used to handle tasks of esach module

]#if APP_IWDG_ENABLE

Figure 4-15 Watchdog configuration interface and feed dog code example
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4.2.5.

4.2.6.

PVD (Low Voltage Detection)

The configuration interface is as follows:

=-PVD
PVD Voltage Setting
PVD Interrupt Enable
PVD Interrupt Priority

2

—
ENABLE | ——>
LOWEST

Detection Voltage Settinas

Interrupt Settinas

The voltage detection service function is shown below.

ADC

Figure 4-16 PVD configuration and callback function

The ADC configuration interface is as follows:

m

B B B e e e e e e e e e e e B e e B B B B

{E3]

B-ADC
ADC Sampling Interval

ADC-PAD-IMNO

YREFEUF-ADCOD

ADC-PAT-IN1
ADC-PAZ-IN2
ADC-PA3-IN3
ADC-PET-IN4
ADC-PES-INS
ADC-PC12-INE
ADC-PC13-INT
ADC-PC14-IME
ADC-PC15-ING
ADC-PDO-IN1D
ADC-PD1-IMN11
ADC-PD2-IM12
ADC-PD3-IN13
ADC-PD4-IN14
ADC-PD7-IN13
ADC-PDE-IN1&
ADC-PATT-INTT
ADC-PATZ-IMN1E
ADC-PAT3-INTS
ADC-PAT4-IN20
ADC-PC10-IM21
ADC-PC11-IM22
ADC-PDG-IM23
ADC-PD12-IMN26

/ ADC Enable
I-I-——I/v ADC Sampling Interval Setting

10
I_ / Enable ADC Channel
VCCAa / Reference Voltage Settinas

10 o
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Figure 4-17 ADC channel configuration interface

After sampling is completed, the ADC_Callback function will be called.

$if APP ADC ENAELE

ol ADU Lallback(vold)

Figure 4-18 ADC conversion complete callback function example

4.2.7. DMA
DMA configuration interface. It cannot be used independently and must be used together with periph-
erals.
= DMA [v
DMA Channel Enable
5 DAM-CH1 —
pEfipthE| Selection [ SPI TX Peripheral Selection for DMA
— > Source Address Mode Selection
Source Address Mode | Fixed Destination Address Mode Se-
Memory Address Mode [Increment } lection
Transfer Width HALFWORD Transfer Width Setting
Priority leveld
@-DAM-CH2 [
&--DAM-CH3 [
#=-DAM-CH4 [
#=-DAM-CH5 [
®-DAM-CH6 [
&--DAM-CH7 [

Figure 4-19 DMA channel configuration interface
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4.3.
4.3.1.

4.3.1.1.

Typical Application Drivers

Digital Tube / LED Driver

Common Cathode Digital Tube / LED Driver

The typical circuit for a common cathode digital tube / LED is as follows:

o

I.B’

“amuAnaY n.—r\

BMG1

0NOD |

85 (o

SEGB
SEGD
SEGE
SEGG

’ SEGA
Al
Bl
‘l\‘_SEGC
3
C1l
¥
D1
1
’J\’_SEGF
I
Gl
#_SEGDP
DP1

. I COMO
Ay
-« m 9] [=] w [ ] a
&) 5] Q @] Q [©] Q T}
%) 5] ] 5%} [ 5%} =] ]
wr w W w w w w Wl
o ol Ay o o . « e E
COM]1

Figure 4-20 Common cathode digital tube typical circuit

The configuration interface is shown below:

1-SMG

Use TK to Scan LED

COMO-GPIO
COM1-GPIO
COM2-GPIO
COM3-GPIO
COM4-GPIO
SEGO-GPIO
SEG1-GPIO
SEG2-GPIO
SEG3-GPIO
SEG4-GPIO
SEG3-GPIO
SEGE-GPIO
SEG7-GPIO

SMG Enable
[DisagLe |

PATI
PA12
PA13
PA14
PA15
PAS
PAS
PB2
PA1
PB3
PAD
PAT7
PAG

Time-division scanning between TK and LED can be configured; ena-

ble this mode when LED scanning severely interferes with TK. Note:

This mode will reduce the duty cycle of LED scanning to some extent,
thereby affecting LED brightness.
COM pin selection; the pins available in the drop-

down menu are all high sink-current pins.

SEG pin selection; any GPIO can be selected

Figure 4-21 Common cathode digital tube/LED setting interface

Application example (smg_task.c) is as follows:
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4.3.1.2.

smg_data[0]| = num_tbl[num / 10]:

tbl[num % 10];

smg_data[l]

The data in the array smg_data corresponds to the dis-
play content of the seven-segment display/LED. In ap-

plication, simply write data to smg_data.

void LED Show(uintlé_t led_bit)

=K

uint8_t i;

uint8_t bit = 0;

for (i = 0; i < SEG_COUNT; i++)

=] {

if (led bit & 0X01)
bit |= TK LED[i

led bit >>= 1;

data[2] |=

Figure 4-22 Common cathode digital tube/LED application example

Matrix LED Driver

A typical circuit for a matrix LED is shown below. For different matrices, the addresses corresponding

to the LEDs are consistent.

7X8 matrix, 7X7 matrix, 6 X7 matrix, 6X6 matrix, 5X5 matrix,

= = = = ~ = x
e pens SR S TR IR AR DR
- .. . - I I
De w @ D10 Dl D12 D13 DI DIs
N N
! : . . . .
x > ~ . ~
Dls D17 W D r Dig N D20 D21 I D2 I D23
RS i N
L
- = . .y
D2+ D25 D26 h AR N Das D2 & D3 I D3l
R - N N
s . [ D39
D2 D33 D34 D35 b D37 D3;
\\‘ - - N -
k. k.
D40 Dsl D42 D43 D4 W D D D47
| R ] > w N N
w
D48 D& D30 Dl D52 Di3 W D D55
= - . B R 5 =y
B Tiamber

Figure 4-23 Matrix LED typical circuit diagram
LED display configuration buffer:
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Control whether the LEDs are on by controlling the led_data buffer. 1: On; 0: Off.
Table 4-2 Matrix LED display configuration buffer

Buffer BITO BIT1 | BIT2 BIT3 BIT4 BIT5 BIT6 BIT7
led_data[0] DO D1 D2 D3 D4 D5 D6 D7
led_data[1] D8 D9 D10 D11 D12 D13 D14 D15
led_data[2] D16 D17 D18 D19 D20 D21 D22 D23
led_data[3] D24 D25 D26 D27 D28 D29 D30 D31
led_data[4] D32 D33 D34 D35 D36 D37 D38 D39
led_data[5] D40 D41 D42 D43 D44 D45 D46 D47
led_data[6] D48 D49 D50 D51 D52 D53 D54 D55

The configuration interface is as follows:

~ Matrix LED Matrix LED driver enable
Use TK to Scan LED DISABLE Enable time-division scanning for TK and LED
.-~ =~ \ Set the size of the scan matrix
Number of LEDs lit per scan 2 .
LEDO-GPIO PATT Set the number of LEDs lit in each scan;
1-GPIO PA12 the more LEDs, the higher the corre-
LED1- sponding duty cycle and the brighter the
LED2-GPIO PA13 displav
LED3-GPIO PA14
LED4-GPIO PA15 ____,.9 Any pin can be selected as the drive pin
LED5-GPIO PB3
LED6-GPIO NO_PIN
LED7-GPIO NO PN
Figure 4-24 Matrix LED setting interface
4.3.2. User data storage
The setup interface and steps are as follows:
# - Clock Configuration
TK_MODULE ENABLE
Flash User OTP ENABLE ___——>> Enable data save function

Figure 4-25 User data storage configuration and code example

49/53



PY32T09x Series Touch Application Development Guide

#if APP_USER_OTP_ENABLE

T . . PRy a CIECTRy _/} After power-up, read the data at address 0 and print

it out for verification.

User Cache Write . &data, . |_’,/% Write data to cache

e LT | % Write the cache to FLASH. Since each FLASH write

SIS _FeaiaTd . 4 requires an erase, to reduce erase/write cycles it is

recommended to first write all data to the cache and
log printf User Fl [ 2 s FAT] ; then call this function once to write them at once.

Figure 4-26 WS2812B-like LED driver configuration interface
4.3.3. WS2812B-like LED driver

This example uses SPI to emulate the communication timing of addressable RGB LEDs. The setup

interface is as follows.

/ Enable SPI-LED driver

Select the communication pin. Note: only the SPI-MOSI
SPI_LED_PIN

pin can be selected

Set the number of LEDs. The program will define the size of

N the data buffer based on this number
\ Enable DMA transmission; after enabling, the corre-

sponding DMA must be configured

DMA Transfer Enable

= DMA v
= DAM-CH1 v
Peripheral Selection SPI_TX In this example, power_count indicates the
Source Address Mode Fixed number of power losses. Each time power is
Memory Address Mode Increment lost the data increments. When the chip volt-
Transfer Width HALFWORD age is detected to be lower than the set volt-
Priority leveld age, power_count will be stored in the OTP

Figure 4-27 SPI_LED data transfer function

In the application, the program first loads the data to be sent into the buffer array rgb_data through
the SPI_LED_RgbLoad function, and then calls the SPI_LED_Transmit function to send the data.

The SPI_LED_Transmit function is shown as follows:

if (HAL SPI Transmit (¢LED SPI Handle, (uintf t *)rgb data, SPI_LED CHNT * P ) =

APP Er
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Figure 4-28 Buzzer control configuration interface

4.3.4. Buzzer Control

The buzzer configuration interface is shown below:

- BEEP v
Buzzer Control Pin PA15
Buzzer Active Level Active High
Buzzer Type Active Buzzer
Buzzer and ADC Pin Multiplexing Not Multiplexed

Figure 4-29 BEEP_On function code example
In the application, the BEEP_On function can be called to control the buzzer. The input parameter is

the buzzer sounding time, as shown below:

Application Example:

i

i
I

Figure 4-30 Key trigger buzzer application code example
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5.User Application Programming Interface

The User_code.c file contains the interface functions for the user application. The interface func tions are
listed in the table below:

Table 5-1 User application interface functions

Function Name Functional overview

user_init User application initialization. Users can place initialization code in this function.

This function is called in the main loop. Users can place the code that runs in the main loop in this

user_loop
function.
) This function is called in the SYS_TICK interrupt. Users can place code that runs in the timer in this
user_timer
function.
This function is called after ADC conversion is complete. Users can read ADC data and add corre-
ADC_Callback

sponding processing in this function.
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6.Revision History

Version Date Descriptions
V1.0 2025.03.20 Initial version
V1.1 2026.05.19 Updated touch library and application-layer interface development description

Puya Semiconductor Co., Ltd.

IMPORTANT NOTICE
Puya reserve the right to make changes, corrections, enhancements, modifications to Puya products and/or to this document at any time without
notice. Purchasers should obtain the latest relevant information of Puya products before placing orders.
Puya products are sold pursuant to terms and conditions of sale in place at the time of order acknowledgement.
Purchasers are solely responsible for the choice and use of Puya products. Puya does not provide service support and assumes no responsibility
when products that are used on its own or designated third party products.
Puya hereby disclaims any license to any intellectual property rights, express or implied.
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