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7 f# | STM32CubeMX 1] TSC A17]
7.1 I FH 2451

NIRRT il R B LT TSL (Y TSC M. X LR ik T #£ STM32F072B-DISCO #
STM32L0538-DISCO #RZ Mk L% & TLS 1757

XA R R E Al TSC &% (11, L4, F3. LO. L1 A1 L4 (R,
STM32CubeMX [FfRA 4.24.0 A HHE. dHetEG B Ttk TSL (TouchSensingLib) 14353 5

E 21, FIETR

File Project Window Help
I EL X LY IR

New Project
Load Project

Help
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7.2 RZEM: STM32F072B-DISCO

STM32F072 R R EMFBIM 7 T ## STM32F072 (H.4 STM32F0 RFRELRIATA R |, B s s IF &
MH . BESYIEEMAEEEE NP RGBT TR,

BT STM32F072RBT6, L7 ST-LINKNV2 S AR T HEE 1. ST MEMS BEig{. LED. 4. ZitEfbiift
J&#%. RF EEPROM #4483 fl USB Mini-B 1445 .

WIR BRIt = ImIE R (i H) (RS . XU A BN

o M# ST-LINK/NV2

« il ST-Link USB

o HMEBEVE: 3V R BV

o JP2 (dd) FHTHLI I

o i mini-B R4 USB

o IBEhfREER, 3 R RRIR Y (L3GD20)

o ARV AL RS B 4 Ml

o 2AMEHL: PRI AL

« 6/ LED: USBCOM. 3.3V HE. H/7 BB/ D)

. YRR 2x33, HEEE 2.54 mm

o BREMEL

7.2.1 STM32F072B-DISCO M1k 3%
FF ki STM32F072B-DISCO #7 ..

[ 22. STM32F072B-DISCO #R f11% %

N FI AR R M i A T B R4, [ =ANd. (S, B 23. STM32F072B-DISCO #it Ji5 F ]
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i

STM32F072B-DISCO TSC 4% J&k 25 10
FRHE UL R D IRIE TSC 41, SRAF ri 28 FIAL A% B
« WEREERE B TSC.

. tFHITCRMAN, #illr USB. SPI. NCF(LO). EPaper(L0)#1 MFX(LO)

WA W E SWD SR 5] 24

F 24. STM32F072B-DISCO SWD 5| fiHE%1

File Project Pinout Window Help

B BUE & &G [VIkeepCurent signalsPlacement 2 o I | — @ 4| Find
P

v show user tabel | %, 4 4 |2 A|A € &

Pinout | Clack Configuration | Configuration | Power Consumption Calculator.
[~AddmonalSortware |

[0 FATFS.

[l & FREERTOS
(& TOUCHSENSING
B

1 ADC
o can
50 comp1
© coup2
 cRe
 pAc
© HDMI_CEC
© ne1
© ne
o ns1
@ o ns2
e

© w6
© ReC
o RIC
o sen
o s
asvs

7] Debug serial wire

m

] system wake-Up 2

] system Wake-Up 5
[ System Woke-Up 6
] ystem Wake-Up 7
Timebase Source [SysTick .
o1
° e
e
© e
© ™y
o Tmis
©Tmis
© M6
© 17 >

L03 [Red Led]

Tsc_G1L104

A5z IR 15 25 ¥ & TSC 4hi.

/£ 25. STM32F072B-DISCO TSC B[ BIH:F

File Project Pinout Window Help

B BUE & & T [VlKeep CurentSignals Placement 9 & 5| — @ 4| Find
Y P

| [7] Show User Label | & <\ =

leaja<e

Pinout | Clock Configuration | Configuration | Power Consumption Calculator.

BT -
© 2
A
© e
oy
© TmMie
o s
© e
© 17
asc
A Group 1
Sampling| G1_104
Shield [Disable -
61102
#eiios
[Jeito04
# Group 2
Sampling G2_104 > —
Shield Disable -
G201
2102

[¥] 62103
[ 62104
® Group 3 _
Sampling (G3_103

M e301

163102

[[e303

[ 63104

© Group 4.

© Group 5
Group 6

Tl smc

[0 USARTL

© usaRT2

© usART2

© UsART4

o uss

I

B1 [Blus Pushutton] [g0

Tsc6103 [

LDS [GReen Led]
LD4 [Orange Led)
LD6 [Blue Led]
LD3 [Red Led]
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26 R TGS R

 26. STM32F072B-DISCO Z|JiHEF % ¥

File Project Pinout

jow Help

B BUE & &G [VIkepCurentsignaislacement o ¢ I | — @ 4| Find v @showuser tabel | %, 4 4 |2 A|A €
P

®
]
a
Q
X

Pinout | Clock Configuration | Configuration | Power Consumption Calculator.

‘Additional Software

© FATIS

sworo

LD6 [Blus Led]
STM32F072RBTX
103 [Red Led]

B [Blus Pushutton]

7.2.3 STM32F072B-DISCO I} &l
LA AS P BRI B 15

% 27. STM32F072B-DISCO B £ it &

File Project Clock Configuration Window Help
BEeRuR €85 aqaa2:00 2

Pinout| Clock Configuration | Configuration | Power Consumption Calculator|

RTC Clock M 12C1 Glock Hux

AL EER N
— o 5 |roract (me)
o100k = 3

L [ | rommccn -

[——
[ N ey PR I e
S bt v Jroconecsmamsmarto]

wst [
s ol e — I )

: GE_N/’rvsu:m‘) i P HOK (1) | AP s

el R | Ve W ORI
e N )

R
[p—— iy
. { PUaKN —|
) v
i f — = el ——
[ [ o] rouss s . & rousanrs ()
Lol B o) T = ot
rr™ =
ssune
W Jrenocim e
e st USART2 Clock Mux
[— ] svsa
ok S | ocec o) =
lel 71 vt e === |
Hst To USART2 (MHz)
e = = [ Jrovsamnaom
=
P va
5
O N e Ny o =
pee] e, =
=
o)
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STM32F072B-DISCO fili#j8k 3 J2¢
AT 0% TLS A, J5 ) TOUCHSENSING HERL & .

FZ 28. TOUCHSENSING fEHEL &

Project Window Help
HoBEE €5 -2

Finout | Clock Configuration| € Configuration | power Consumption Calculator]

"Additional software
MiddleWares
5o rATES
7] ser-cefined
& FREERTOS.
] Enabed
&'® ToucHsEnsING
Enabied

Middlewares

I TOUCHSENS... \By.

A svs
'Debug Serial Wire: Set
‘Source:sysTick

© e

1] Actvated

[] One Pulse Mode
o™y

[7] Activated

(] one Puse Mode
A Tsc

ol

GPIO —o%_

I

[
&

2l

Group L
‘Sampling:G1_104
61_103: Sat

Growp 2
‘Sampling:G2 104
G2_103: St

Group 3
‘Sampling:3_103
63_102: Set

& wwpe
[7] Actvated

WP 3 BIEL MY, HAECEH Gx_I0y (S0 F—& sl ERFIEAER) «
o ERERINITE, AT 3 @i AN ARy 3 AR IS .

o IEPEIAEE, JEARCEL A Gx_IOy (B L —EEEERRBGEANE S .

29 %X 33 BoR TR,

& 29. STM32F072B-DISCO #4/&38 ik

© TOUCHSE

& sensors selection | o/ Config perameters | o/ User Constants
Configure the below parameters :
C]
[E % summary
TSLPRM_TOTAL_OBJECTS x0
TSC_ACTIVE_CHANNELS = max(TSLPRM_TOTAL_CHANNELS) 3
TSLPRM_TOTAL_CHANNELS x0
(51 Uinear/Rotary sensors used
TSLPRM_TOTAL_LINROTS 0
TSLPRM_TOTAL_LINROTS_8 0
"TSLPRM_USE_3CH_LIN_M1 Not Used
3CH_LIN, Not Used
Not Used
Not Used
"TSLPRM_USE_4CH_LIN_M2 Not Used
"TSLPRM_USE_4CH_LIN_H Not Used
TSLPRM_USE_4CH_ROT_M Not Used
TSLPRM_USE_SCH_LIN_M1 Not Used
"TSLPRM_USE_SCH_LIN_M2 Not Used
TSLPRM_USE_SCH_LIN_H Not Used
TSLPRM_USE_SCH_ROT_M Not Used
TSLPRM_USE_SCH_ROT_D ot Used
"TSLPRM_USE_6CH_LIN_M1 Not Used
"TSLPRM_USE_6CH_LIN_M2 Not Used
"TSLPRM_USE_6CH_LIN_H Not Used
TSLPRM_USE_6CH_ROT_M Not Used
] TouchKey sensors
TSLPRM_TOTAL_TOUCHKEYS 0
TSLPRM_TOTAL_TOUCHKEYS_B 0
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M

% Sensors selection | o/ Config parameters |« User Constants|
Configure the below parameters :
arch (CrtiF) o e [@]

|5 % summary
TSLPRM_TOTAL_OBJECTS x0
TSC_ACTIVE_CHANNELS = max(TSLPRM_TOTAL_CHANNELS) 3
TSLPRM_TOTAL_CHANNELS x0

51 Linear/Rotary sensors used
TSLPRM_TOTAL_LINROTS 0
TSLPRM_TOTAL_LINROTS_B o
TSLPRM_USE_3CH_LIN_M1 Not Used
TSLPRM_USE_3CH_LIN_M2 ot Used

i

= TSLPRM_USE_3CH LIN_H_NER o
= TSLPRM_USE 3CH_LIN_H_B_NBR 0

TSLPRM_USE_3CH_ROT_M Not Used
TSLPRM_USE_4CH_LIN_M1 Not Used
TSLPRM_USE_4CH_LIN_M2 Not Used
TSLPRM_USE_4CH_LIN_H ot Used
TSLPRM_USE_4CH_ROT_M Not Used
TSLPRM_USE_SCH_LIN_M1 ot Used
TSLPRM_USE_SCH_LIN_M2 Not Used
TSLPRM_USE_SCH_LIN_H Not Used
TSLPRM_USE_SCH_ROT_M ot Used
TSLPRM_USE_SCH_ROT_D Not Used
TSLPRM_USE_6CH_LIN_M1 Not Used
TSLPRM_USE_6CH_LIN_M2 Not Used
TSLPRM_USE_6CH_LINH ot Used
TSLPRM_USE_6CH_ROT_M Not Used

(5] TouchKey sensors
TSLPRM_TOTAL_TOUCHKEYS 0
TSLPRM_TOTAL_TOUCHKEYS_B o

1_USE_3CH_LIN_H ~

TSLPRM_USE_3CH_LIN_H

Parameter Description:

Select which Linear and Rotary sensors vou use in your application. 2

T |

o/ Sensors selection | o/ Config parameters | «// User Constants|
Configure the below parameters :

[ Summary
TSLPRM_TOTAL_OBJECTS 1
TSC_ACTIVE_CHANNELS = max{TSLPRM_TOTAL_CHANNELS) 3
TSLPRM_TOTAL_CHANNELS 3

5] Linear/Rotary sensors used
TSLPRM_TOTAL_LINROTS 1
TSLPRM_TOTAL_LINROTS_8 0
TSLPRM_USE_3CH_LIN_M1 Not Used
TSLPRM_USE_3CH_LIN_M2 Not Used
TSLPRM_USE_3CH_LIN_H Used

1
= I0_3CH_LN_H_NBRL_CH2 G2_103
= I0_3CH_LIN_H_NBRL_CH3 3102

TSLPRM_USE_3CH_UIN_H_B_NBR 0
TSLPRM_USE_3CH_ROT_M Not Used
TSLPRM_USE_4CH_LIN_M1 Not Used
TSLPRM_USE_4CH_LIN_M2 Not Used
TSLPRM_USE_4CH_LIN_H Not Used
TSLPRM_USE_4CH_ROT_M Not Used
TSLPRM_USE_SCH_LIN_M1 ot Used
TSLPRM_USE_SCH_LIN_M2 Not Used
TSLPRM_USE_SCH_LIN_H Not Used
TSLPRM_USE_SCH_ROT_M ot Used
TSLPRM_USE_SCH_ROT_D Not Used
TSLPRM_USE_6CH_LIN_M1 Not Used
TSLPRM_USE_6CH_LIN_M2 Not Used
TSLPRM_USE_6CH_LIN_H Not Used
TSLPRM_USE_6CH_ROT_M Not Used

(5] TouchKey sensors
TSLPRM_TOTAL_TOUCHKEYS 0
TSLPRM_TOTAL_TOUCHKEYS_B o

10_3CH_LIN_H_NBR1_CH1 ~
10_3CH_LIN_H_N8R1_CHI
= This parameter has automatically changed after your last modification.
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o/ Sensors selection| «/ Config parameters | o/ user Constants|

Configure the below parameters :

Search :| Search (Crii+F) o e [@]

“TSLPRM_TKEY_DETECT_IN_TH 120

e e o T
“TSLPRM_TKEY_CALIB_TH 120
=) Thresholds for Linear and Rotary sensors
“TSLPRM_LINROT_PROX_IN_TH 10
et T oo TH 5
TSLPRM_LINROT_DETECT_IN_TH 80
Teirr oT oETEC 00T TH =
=] Linear/Rotary sensors position
TS Lo o1 6 £ 0
Tt ooT R e pes :
=) Debounce counters
"TSLPRM_DEBOUNCE_PROX 2
Teir omsounce et :
"TSLPRM_DEBOUNCE_RELEASE 2
Teir smsoUnGE s :
‘TSLPRM_DEBOUNCE_ERROR 3
=] Environment Change System (ECS)

o ree s o
TSLPRM_ECS_K_FAST 20
it &

) Detection Time Out (DTO)
=) Detection Exclusion System (DXS)
= Miscellaneous parameters

o e
oL b DrSCHARGE AL L

1_LINROT_RESOLUTION
TSLPRM_LINROT_RESOLUTION must be between 1 and 8.

Parameter :
Postion resolution in number of bits (rana

)

O )|

o/ Sensors selection| «/ Config parameters |/ User Constants|

Configure the below parameters :

[ Version and modes =
TouchSensing version 220 I
= Optional features
TSLPRM_USE_MEAS 1
TSLPRM_USE_PROX 1
"TSLPRM_USE_ZONE 0
=) Acquisition limits
TSLPRM_ACQ_MIN
TSLPRM_ACQ_MAX TSC_MCV_8191
=) Calibration
SLPRM_CALIB_SAMPLES 4
“TSLPRM_CALIB_DELAY 0
] Thresholds for TouchKey sensors
RM_TKEY_PROX_IN_TH 10
"TSLPRM_TKEY_PROX_OUT_TH 5
TSLPRM_TKEY_DETECT_IN_TH 120
TSLPRM_TKEY_DETECT_OUT_TH 110
TSLPRM_TKEY_CALIB_TH 120
TSLPRM_COEFF_TH 0
] Thresholds for Linear and Rotary sensors
TSLPRM_LINROT_PROX_IN_TH 10
"TSLPRM_LINROT_PROX_OUT_TH 5
L4
TSLPRM_LINROT_DETECT_OUT_TH 3s
TSLPRM_LINROT_CALIB_TH W0
"TSLPRM_LINROT_USE_NORMDELTA o
I Linear/Rotary sensors position
"TSLPRM_LINROT_RESOLUTION 7
TSLPRM_LINROT_DIR_CHG_POS 10
TSLPRM_LINROT_DIR_CHG_DES 1
=) Debounce counters.
TSLPRM_DEBOUNCE_PROX 2
“TSLPRM_DEBOUNCE_DETECT 2 L
TSLPRM. IROT_I _IN_TH -
| TSLPRM_LINROT_DETECT_IN_TH must be between 0 and 255.
Parameter Description:
[Linear/Rotary Detect state input threshold (ranae=0..255) s
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7.25 STM32F072B-DISCO # {4 1 H 4 k%
e, ATLLEETF TSC HAL F TSL A= ik 52 3 i E i H &
34 Z[&] 37 SR T A X LB R,

& 34. STM32F072B-DISCO A4 /s B 1

[ brojectsettiogs . =

Project | Code Generatorl Advanced Seﬂingsl

Project Settings
Project Name
|sTM32F0728-DISCO-M4.24.0 |

Project Location
|C:\users\rlchardo\Desktop\TSC_Evolutmn " Browse ]

Toolchain Folder Location
|C:\Users\rlchardo\Desktop\TSC_E'volutluﬂ\STM32FU?ZB-D]SCD—M4.Z4.U\ |

Toolchain / IDE
[EWARM 'I || Generate Under Root

Linker Settings

Minimum Heap Size 0x200
Minimum Stack Size 0x400

Mcu and Firmware Package
Mcu Reference
|sTM32FO72RETX |

Firmware Package Name and Version
|sTM32CuUbe FW_Fo v1.9.0 |

Use Default Firmware Location
[c:/users/richardo/STM32Cube/Repositary/STM32Cube_FW_F0_V1.9.0 [ Browse |

& 35. STM32F072B-DISCO AL b 2

./ E!!i Eii !! E
Project Code Generator ‘ Advanced Seﬂinggl

STM32Cube Firmware Library Package
@ Copy all used libraries into the project folder

O Copy only the necessary library files

(") Add necessary library files as reference in the toolchain project configuration file

Generated files

Generate peripheral initialization as a pair of '.¢/.h’ files per peripheral
Backup previously generated files when re-generating

Keep User Code when re-generating

Delete previously generated files when not re-generated

HAL Settings
Sel
Enable Full Assert

Template Settings

Select a template to generate customized code
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o STM32CubeMX STM32F0728
File Project Window Help

& 36. STM32F072B-DISCO - 3

BERER €T i+—-0p

7] user-defined
© ReERTOS

] Enabled
# ToucHsESING

Debug Serial Wire: Set
Timebase Source:Sy<Tick
© e
1] Actvated
[[] One Fuise Mode
o™y
[7] Actiated
(] one Puse Mode
A Tsc
Group L
‘Sampling:G1_104
G1.103: Set
Growp2
‘samping:G2_104
G2_103: Set
Growp3
‘sampiing:G3_103
G3_102: Set

& wwpe
[ Actvated

—
Middlewares
Multimedia

GPI0 N,

Rec\,

EAER
NVIC:\qﬂ

s,

CICIEE

5 37. STM32F072B-DISCO IDE TAEZS]H]

View Proect STk Tocls Window Help

Civvumeeean BEES b

1 bt

VN 12 06 A1 45 e et 614 ozl )

Lic
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7.2.6 STM32F072B-DISCO #iff:-Jt A ik
U, FP S SRR EIEF .
T T A A S T R A B s 48
«  {TJFIDE, 7 main.c CAFHF#E ML RIS 4T

/* RT3 */
extern TSL_LinRot T MyLinRots[];
static uint32_t cnt=0;
tsl_user_status_t status = TSL_USER STATUS_ BUSY;
status = tsl _user Exec();
if (TSL_USER_STATUS_BUSY == status)
{
// TeHfE
if (cnt++%50==0) {
HAL_GPIO_TogglePin (LD3_GPIO Port, LD3_Pin);
}
HAL Delay(1);
}
clse
{
if (MyLinRots[0].p_Data->StateId == TSL STATEID DETECT)
{
//TSLPRM_LINROT_RESOLUTION
if (MyLinRots[0].p_Data->Position >= 5 && MyLinRots[0].p_ Data->Position < 50)
{
HAL_GPIO WritePin (LD4_GPIO Port, LD4 Pin, GPIO_PIN SET);
HAL GPIO_WritePin(LD6_GPIO Port, LD6 Pin, GPIO_PIN RESET);
HAL GPIO_WritePin (LD5_GPIO Port, LD5 Pin, GPIO_PIN RESET);
}
if (MyLinRots[0].p_Data->Position >= 50 && MyLinRots[0].p Data->Position < 80)
{
HAL_GPIO WritePin (LD6_GPIO Port, LD6_ Pin, GPIO_PIN SET);
HAL GPIO WritePin(LD4_GPIO Port, LD4 Pin, GPIO_PIN RESET);
HAL GPIO_WritePin (LD5_GPIO Port, LD5 Pin, GPIO_PIN RESET);
}
if (MyLinRots[0].p_Data->Position >= 80 && MyLinRots[0].p Data->Position < 120)
{
HAL_GPIO WritePin (LD5_GPIO Port, LD5_Pin, GPIO_PIN SET);
HAL GPIO_ WritePin (LD4_GPIO Port, LD4 Pin, GPIO_PIN RESET);
HAL GPIO WritePin (LD6_GPIO Port, LD6 Pin, GPIO_PIN RESET);
}
}
else //if (MyLinRots[0].p Data->StateId == TSL_ STATEID RELEASE)
{
HAL GPIO_WritePin(LD4_GPIO Port, LD4 Pin, GPIO_PIN RESET);
HAL_GPIO WritePin (LD5_GPIO_ Port, LD5 Pin, GPIO_PIN RESET);
HAL GPIO_WritePin(LD6_GPIO Port, LD6 Pin, GPIO_PIN RESET);
}
}

}
/* FPREGER 3 </
T ST-Link %%, & 38. STM32F072B-DISCO % .

AN5105 - Rev 1 page 54/72




MR AR E P — AT

AN5105
#EW: STM32F072B-DISCO

3

% 38. STM32F072B-DISCO [ &

m

Categony: ’ Factory Settings ]

Runtime Checking -
C/C++ Compiler

Assembler Setup
Output Converter
Custom Build
Build Actions ST-LINK v2 Serial no:
Linker
Debugger

Communication | Breakpoints

Emulator

[ | Atways prompt for probe selection

Simulator

Angel
CADI [Connec’l during reset -

Reset

CMSIS DAP
GDB Server Interface Access Port

TAR ROM-moritor O JTAG Interface speed @ Auto

I-jet/ITAGjet
sk e @swD Ospecy ||

TI Stellaris

111

Macraigor

PE micro

ROI
e

Third-Party Driver

TIMSPFET
TIXDS 7 I 0] I [ Cancel

WAE, RGCHKBEHATLMER . LED FARIEE P b TF48 000 & IR
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7.3 R&E M : STM32L0538-DISCO

STM32L053 fRZ EFHBIE T f# STM32L0 R4 I IRDIAE A & . EONHI2 & MIAT 50 1 AT P 3R DB
AVEARTT R SR T s 1) — Yl

HEAET STM32L053C8T6, £ f ST-LINK/NV2-1 i AU T HAE O, 2BVl 44848 . IDD Bl &, 2.04"
E-paper {75t FH T PLUG-CRO5HF-B # 1) NFC i%E#:4% . LED. %411 USB Mini-B #4245

BEER BRI @B LR (B fREEs . LT
o MR# ST-LINK/V2-1

« il ST-Link USB

o HMEBEVE: 3V ORI BV

o JP4 (dd) FHTHLI I

o i mini-B R 4E USB

e E-paper 2.04"&/RpE (172 x72)

o ARV AL B B 4 Ml

o 2MNEH: H TR

« 4/ LED: USB COM. 3.3V HJE. H/ (G/ath)
. TEEO. 2x25, HIAEE2.54 mm

o BREMEE

7.3.1 STM32L0538-DISCO # 113
FFikid%k$HE STM32L0538-DISCO # -

£ 39. STM32L0538-DISCO #x Hi% %

N T RIS THAR 2 P A A IR R TR A, ] =4
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 40. STM32L0538-DISCO #i 5 3 &

&
9 R17
! 10K
jo| e (R@ie™
K wan™
—Gsae™

TS_GI_I04 FA3
———Gsaon™

""
==cu_==cn3

=ClI 12
ATOF | 4TF | 4TF

3 ERMIAR RS AR 1S RS

£7%3.6 mm

e

RIE§E0.2 - 0.3 mm

WHINTHHZHERBR (EH60 mmic)

TAERE: +3.3V
NFCE#HS%E
NFC

I MiaE
2.4mm

" @Ezmm

B

O zmEs
10%FUEELR
R
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STM32L0538-DISCO TSC 4H I f£ Bk 88 (1 s

PR UL R A5 0% TSC 4. SRF fi 28 A0 A5 R S8 5E 1 «

. FR 4 P 2R A5 E 0% TSC.

o IEWTLMEF AN, 1l USB. SPI. NCF(LO). EPaper(LO)H! MFX(LO)
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© STM32CubeMX Untitled*:
File Project Pinout Window Help
B MU && O [VKeep Curent signals Placement 9 o | — @ 4| Find v|WIshowusertabel [ A A |pA|AC 7P © A0 X

Pinout [ Clock ration | Configuration | Power Consumption Calculator
) Middlewares B
© FATFS
© FREERTOS
(& TOUCHSENSING
B

o
1 ADC
© comp1
 comz
o cre
© DA

LD_G (103 Green Led]

m

@ nc1
* nc2
© ns2
o o6
0 LoD
G0 LPTIML
© LPUARTL
@ Ree
° RIG
o RIC
o s

* spr2 B1 [Blue PushButton] (0]
4\ svys

] Debug Serial Wire sc o110 [T
("] system Wake-Up 2

viable v

Fower Volage Detector I
Timebase Sourc [sysTick =
0 2

o e
o a1
4 TM22

@ Tsc o

TSC.G1104

IR IR ] 42 W TSC Ahik.

[Z] 42. TSC 5| BHEF

© STM32CubeMX Untitied*:
File Project Pinout Window Help
B BUE && 3 [VKep Curent Signals Placement + o J | — @ 4 | Find v|Fishowuseriabel |4 A A |pAlAS 2P g CsIv] B

Pinout | Clock iration | Configuration | Power Consumption Calculator
Rl w——
o ma

i
® me

a2
4 7s¢

&) Group 1

‘Sampling G1_10¢ B
Shieid [Disable =

LD_G [1D3 Green Led]

Bl svsswax

[SEE

61103

[Jert04

4 roup 2

‘sampling G2 104 ~
Shieid [Disable 4}.
] c2_101

¥l c2.103
 Group 3

‘Sampling G3_103 -
sheldisable <

102

I

[Cesio3
(3104

TSC.61104
LD_R [LD4 Red Led]
Tsc.621038
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Pinout | Clock Configuration | Configuration | Power Consumption Calculator]

Configuration
‘Additional Software

o FATFS
© FREERTOS
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® UsB_DE

LD_G [LD3 GreenLed]
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© comp1
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© cre
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© LPUARTL
 Rec
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o s 2
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© 2
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022
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7.34 STM32L0538-DISCO fili 4518 3 i
AT 0E TLS i, J5 ) TOUCHSENSING HER L & .

/& 45. TOUCHSENSING fEHEL &

File Project Window Help

E-oBud «6F +-i2yp ® AOox
Pinout | Clock Configuration| € Configuration | Power Consumption Galculator]

‘Additional Software

© TS
] user-eined
© FREERTOS
] Enabled
& ToucksensIG

enabled

ot Middlewares
& cRe

] Actvated [rouorsens.. |

o i
) acnated
A svs
Debug serial wire: Set
Timebase Source:SyeTick =
© e
) acoated =
[ one ruise Mode
asc Rec,
Group 1
Sampling:G1_104
G103 5t

Sampling:G2_104
2.103: 5ot
Grous
Samping:c3_103
@.102: et
© wwoe
] Actvated

altglt e

WP 3 BIE LI, AL H Gx_I0y (S0 F—F sl ERFIHEAMER) «
BT S, HP A

o AER 3 mIELMEMPUES 3 ML AR

o EFEIAME, TR Gx_IOy (S0 E—mEERFEGEER) .

MRS 46 £ 15 50 BB ALK

[%] 46. STM32L0538-DISCO 4& R4 L B35 1

(towsssnG Confouaten ﬁ
| R Sensors selecion’| o/ Gonig parameters| o/ User Constants
Configure the below parameters :

Search 1| Search (Crii+F) [m]

|5 % summary
TSLPRM_TOTAL_OBJECTS x0
TSC_ACTIVE_CHANNELS = max{TSLPRM_TOTAL_CHANNELS) 3
TSLPRM_TOTAL_CHANNELS x0

(5] Linear/Rotary sensors used
TSLPRM_TOTAL_LINROTS 0
TSLPRM_TOTAL_LINROTS_8 0
TSLPRM_USE_3CH_LIN_M1 Not Used
TSLPRM_USE_3CH_LIN_M2 Not Used
TSLPRM_USE_3CH_UIN_H Not Used
TSLPRM_USE_3CH_ROT_M Not Used
TSLPRM_USE_4CH_LIN_M1 Not Used
TSLPRM_USE_4CH_LIN_M2 Not Used
TSLPRM_USE_4CH_LIN_H ot Used
TSLPRM_USE_4CH_ROT_M Not Used
TSLPRM_USE_SCH_LIN ML Not Used
TSLPRM_USE_SCH_LIN_M2 Not Used
TSLPRM_USE_SCH_LIN_H Not Used
TSLPRM_USE_SCH_ROT_M ot Used
TSLPRM_USE_SCH_ROT_D Not Used
TSLPRM_USE_6CH_LIN_M1 ot Used
TSLPRM_USE_6CH_LIN_M2 Not Used
TSLPRM_USE_6CH_LIN_H ot Used
TSLPRM_USE_6CH_ROT_M Not Used

(5] TouchKey sensors
TSLPRM_TOTAL_TOUCHKEYS 0
TSLPRM_TOTAL_TOUCHKEYS_B 0
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M

«f Sensors selection |/ Config parameters| «/ User Constants|
Configure the below parameters :
Search 1| search (Crii+F) o e [@]
5 summary
TSLPRM_TOTAL_OBJECTS 3
TSC_ACTIVE_CHANNELS = max(TSLPRM_TOTAL_CHANNELS) 3
TSLPRM_TOTAL_CHANNELS 3
51 Linear/Rotary sensors used
TSLPRM_TOTAL_LINROTS 0
TSLPRM_TOTAL_LINROTS_B o
TSLPRM_USE_3CH_LIN_M1 Not Used
TSLPRM_USE_3CH_LIN_M2 ot Used
TSLPRM_USE_3CH_LIN_H Not Used
TSLPRM_USE_3CH_ROT_M Not Used
TSLPRM_USE_4CH_LIN_M1 Not Used
TSLPRM_USE_4CH_LIN_M2 Not Used
TSLPRM_USE_4CH_LIN_H Not Used
TSLPRM_USE_4CH_ROT_M Not Used
TSLPRM_USE_SCH_LIN_M1 ot Used
TSLPRM_USE_SCH_LIN_M2 Not Used
TSLPRM_USE_SCH_LIN_H ot Used
TSLPRM_USE_SCH_ROT_M Not Used
TSLPRM_USE_SCH_ROT_D Not Used
TSLPRM_USE_6CH_LIN_M1 Not Used
TSLPRM_USE_6CH_LIN_M2 Not Used
TSLPRM_USE_6CH_LIN_H Not Used
TSLPRM_USE_6CH_ROT_M Not Used
(5] TouchKey sensors
= I0_TOUCHKEYL 61103
= Io_TouCHKEY2 62.103
= Io_ToUGHKEY: 3102
TSLPRM_TOTAL_TOUCHKEYS_8 )
1_TOTAL_TOUCHKEYS ~
TSLPRM_TOTAL TOUCHKEYS must be between 0 and 3.
Parameter Descripti
Total number of *Extended" TouchKevs in application 2

O — |

o/ Sensors selection| «/ Config parameters |/ User Constants|

Configure the below parameters :

[ Version and modes -
TouchSensing version 220 M
=) Optional features
"TSLPRM_USE_ZONE 0
=) Acquisition limits
TSLPRM_ACQ_MIN
TSLPRM_ACQ_MAX TSC_MCV_8191
= Calibration
ot saws 2
“TSLPRM_CALIB_DELAY 0
] Thresholds for TouchKey sensors
TSLPRM_TKEY_PROX_OUT_TH 5
TS T ECT ouT T
el oan o
Tairr o ;
] Thresholds for Linear and Rotary sensors
et Loor PR T o
"TSLPRM_LINROT_PROX_OUT_TH 5
Teir T perecr 3 a L
Teirr T o 00T TH 5
et T cat T "
TSLPRM_LINROT_USE_NORMDELTA 0
|51 Linear/Rotary sensors position
“TSLPRM_LINROT_RESOLUTION 4
Teirr T o 6. 705 ©
Totor BT o o 0t :
= Debounce counters
et otsounce prox >
"TSLPRM_DEBOUNCE_DETECT 2

TSLPRM_TKEY_DETECT_IN_TH
TSLPRM_TKEY_DETECT_IN_TH must be between 0 and 255.

Parameter :
TouchKeys Detect state input threshold (range:
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% 49. STM32L0538-DISCO /R %1%k F L 4

[ brojectsettigs =

Project | Code Generator | Advanced Settings|

Project Settings
Project Name
|STM32L05387D[SCD»4.24.0 ‘

Project Location
|C:\Users\r|chardo\Desktop\TSCﬁEvqutlon\ H Browise I

Toolchain Folder Location
|C:\USers\rich ardo'\Desktop\TSC_Evolution\STM32L0538-DISCO-4.24.0Y ‘

Toolchain [ IDE
IEWARM V] || generate under Root

Linker Settings

Minimum Heap Size 0x200
Minimum Stack Size 0x400

Mcu and Firmware Package
Mcu Reference
|sTM32L053C8Tx |

Firmvrare Package Mame and Version
|sTM32CUbe FWW_LO V1.10.0 |

Use Default Firmware Location
|C:IUSErsfrichardn{sTM}ZCuhe!RepnswtnrvaTMEZCuhe_FW_LD_Vl.lD.D

Browse |

[ 50. STM32L0538-DISCO &R 1%FSE 5

[ brojectsettigs =

Project Code Generator | Advanced Senings‘

STM32Cube Firmware Library Package
(@) Copy all used libraries into the project folder

() Copy only the necassary library filas

() Add necessary library files as reference in the toolchain project configuration file

Generated files
Generate peripheral initialization as a pair of ".¢/.h' files per peripheral

Backup previously generated files when re-generating

Keep User Code when re-generating
Delete previously generated files when not re-generated

HAL Settings

Enable Full Assert

ee pins as analog (to optimize the power consumption)

Template Settings
Select a template to generate customized code

o
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7.3.5 STM32L0538-DISCO %441 H A ik
ULE, TTLLFET TSC HAL i TSL A= se BB H .
LK 51 £& 55,

% 51. STM32L0538-DISCO # 44 S B 1

[V bojectsetiess . =

Project ‘ Code Generator | Advanced Senings‘

Project Settings
Project Name
|STM32LGSES-D[SCD—4.24.D ‘

Project Location
|C:\Users\r|chardo\Desktop\TSC_E’vqutluﬂ\ H Browse I

Toolchain Folder Location
|C:\USers\rich ardo‘\Desktop\TSC_Evolution\STM32L0538-DISCO-4.24.0Y ‘

Toolchain / IDE
IEWARM V] [ Generate under Root

Linker Settings

Minimum Heap Size 0x200
Minimum Stack Size 0x400

Mcu and Firmware Package
Mcu Reference
|sTM32L053C8Tx |

Firmvrare Package Mame and Version
|sTM32CUbe FWW_L0 V1.10.0 |

Use Default Firmware Location
|C:!u:;ersfrichardn{STMBZCuhe!Repnswtnrv!STMEZcuhewaanf\Jl.lD.D H Browse |

 52. STM32L0538-DISCO #f4-4 kST 2

[V bojectsetiess . =

Project| Code Generator | Advanced Senings‘

STM32Cube Firmware Library Package
(@) Copy all used libraries into the project folder
() Copy only the necassary library filas

() Add necessary library files as reference in the toolchain project configuration file

Generated files

Generate peripheral initialization as a pair of ".¢/.h' files per peripheral
Backup previously generated files when re-generating

Keep User Code when re-generating

Delete previously generated files when not re-generated

HAL Settings

Set all free pins as analeg (to optimize the power consumption)
Enable Full Assert

Template Settings
Select a template to generate customized code

o
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 53. STM32L0538-DISCO 52E I B & 14

File Project Window Help
BoRUBR €T +-iap

Pinout] Clock Configuration| Configuration | Power Consumption Calculator.

‘Additional Software

© rATiS
] user-defned

 Toucusesmie
enabled

o Middiewares
© cre
] Actated

o
[ Activated
54\ svs P
Debug Serial Wire: Set Q’
Timebase Source:SysTick
L
[ Actvated e,
[] one uise Mode
ame
Group 1
e o
5
Group 2.

‘Sampling:G2_104

62_103: Set
Group3

‘Sampling:G3_103

@102 et
© wwoe
] Actvated

£ 54. STM32L0538-DISCO IDE TAEZS[H]

Fle At Vew Project Sk Toals Windon Help
eSS AR LYY T LY 1Y

s U

ey
ol 12,20 LS4, s e 4L Sl

F T
4

=] i cot Ssem =

 55. SWD &8

m

Category:

Factary Settings

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Quiput Converter
Custom Buid [] Aways promptfor probe selection
Build Actions
Linker
Debugger

] »

Setup | Communication | Breakpoints
Emulator

ST-LINKv2 Serial no:

Reset

Simulatar
Angel
cant
CMSIS DAP )
DB Server OJTAG
1AR ROM-monitor @ swWD
et/ TTAGiet
Jink/3-Trace
L Stellaris

ICDnned during resat V]

m

Interface Access Port

@Aum

Ospecy | |

Interface speed

Macraigor

PE micro
RDI

STINK

Third-Party Driver T
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7.3.6 STM32L0538-DISCO %At Fe A1
T A B T AR B R
. 77 IDE, 7 main.c XX in L R ARG 4T

/* AP RESITHEE 3 %/
extern TSL TouchKey T MyTKeys[];
static uint32 t cnt=0;
tsl user status_t status = TSL_USER STATUS BUSY;

status = tsl user Exec();

if (TSL USER STATUS BUSY == status)
{

/1 FoHRAE

if (cnt++%50==0) {

}
HAL Delay (1) ;
}
else
{
HAL GPIO WritePin (LD R GPIO Port, LD R Pin, GPIO PIN RESET); //00
HAL GPIO WritePin (LD G _GPIO Port, LD G Pin, GPIO PIN RESET);
if (MyTKeys[0] .p_Data->StatelId == TSL STATEID DETECT)
{
HAL GPIO WritePin(LD R GPIO Port, LD R Pin, GPIO PIN SET); //11
HAL GPIO WritePin (LD G _GPIO Port, LD G Pin, GPIO PIN SET);
}
if (MyTKeys[1].p Data->Stateld == TSL STATEID DETECT)
{
HAL GPIO WritePin(LD R GPIO Port, LD R Pin, GPIO PIN SET); //01
HAL GPIO WritePin (LD G _GPIO Port, LD G Pin, GPIO PIN RESET);
}
if (MyTKeys[2].p _Data->StatelId == TSL STATEID DETECT)
{
HAL GPIO WritePin (LD R GPIO Port, LD R Pin, GPIO PIN RESET);//01
HAL GPIO WritePin (LD G _GPIO Port, LD G Pin, GPIO PIN SET);

t
}
/* MPREITS 3 %/

WA, RGOHEThEE B DUMEH.
LED ¥R 38 He (i hr B N Fk
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