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Ultra-low-power ARM Cortex-M0+ MCU with 64 Kbytes Flash, 32 MHz CPU,
USB, LCD
Unit Price for 10kU (US5): 1.707
Active ﬁ
s ) o
Product is in mass production Board: NUCLEO-LO53RE == LQOFPGE4
The ultra-low-power STM32L033x6/8 microcontrollers incorporate the connectivity power of the universal serial bus
(USB 2.0 crystal-less) with the high-performance Arm® Cortex®-M0+ 32-bit RISC core operating at a 32 MHz
frequency, a memory protection unit (MPU), high-speed embedded memories (up to 64 Kbytes of Flash program
memory, 2 Kbytes of data EEPROM and 8 Kbytes of RAM) plus an extensive range of enhanced 1/0s and
peripherals.
The STM32L053x6/8 devices provide hioh power efficiency for a wide ranae of performance. It is achieved with a h
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File Edit View Project Flash Debug
|'1 = EI ﬂ| 3 @ | |

¢ 00| ¥ stattedn
Project n g3

Peripherals Tools SVCS  Window  Help

=% Project: Start_Led-1
g Start_Led-1

/% omsis
=5 Application/User
2
L1 stm32100 it.c
ij st 3210oe_hal_msp.c
3 Drivers/STM32L0w:_HAL_Drie
\ E; Dirivers/CM5IS

| R m W EEE G| @ erou "X
UK dEe e
d main.c
1
2 Clf*#*
\ 3 ¥R bbb ddbddd b d b kbbb b dd ek kbbb kbbb
4 * @file :main.c
5 | ¥ @bhrief : Main program body
6 ¥R bbb ddbddd b d b kbbb b dd ek kbbb kbbb
7 *% Thiz notice applies to any and all portions of this file
& | ¥ that are not between comment pairs USEE CODE BEGIN and
S | *USER CODE END. Other portions of this file, whether
180 * inserted by the user or by software development tools

fREE HAL BB Sk B FR A AP > ZAMEARIZ SR IR S

11 * are owned by thedr respective copyright owners.
121

13 * CGPYRIGHT(C) 2019 STMicroelectronics

14

15 * Redlstnbunon and uze in source and bmary forms with or w11

L IR IS BERNE | o

(FRIZERISEIfE PAS

i HH = B SRS B HAL GPIO WritePin (GPIOA, GPIO PIN 5, GPIO PIN SET),)

25.2.8 HAL_GPIO_WritePin

void HAL_GPIO_WritePin (GPIO_TypeDef * GPIOX, uint16_t
GPIO_Pin, GPIO_PinState PinState)

Sets or clears the selected data port bit.

Function Name

Function Description

Parameters

Return values

Motes

GPIOx: where x can be (A. K) to select the GPIO peripheral
for STM32F429X device or x can be (A_l) to select the GPIO
peripheral for STM32F40XX and STM32F427X devices.
GPIO_Pin: specifies the port bit to be written. This parameter
can be one of GPIO_PIN_x where x can be (0_15).

PinState: specifies the value to be writien to the selected bit.
This parameter can be one of the GPIO_PinState enum
values: GPIO_PIN_RESET: to clear the port
pinGPIO_PIN_SET: to set the port pin

None

This function uses GPIOx_BSRR register to allow atomic
read/modify accesses. In this way, there is no risk of an IRQ
occurring between the read and the modify access.

10



i AFEZCHE A0
1. 1F while(1) N 77:
/*USER CODE BEGIN 3*/ kz/* USER CODE END 3 */ 1 fijFedatm A » DU Gt =0 EE W e A= s 1 7

e
= o
JorL

2. {EREslE ARG 5 B R B S DAGEESE - (MDK S.xx hiti&)

{101

102

104
105
106
107
108
109
110
111
112

113
4

1035 §

M Infinite loop */
M 1JSEE CODE BEGIN WHILE */
while (1)

/* USER CODE END WHILE */

HAL_GPIO_WritePin(GPIOA, GPIO_PIN_5, GPIO_PIN_SET):
HaL_Delayi10000;

-4
M USER CODE END 3 #/ /

(RS G AR )

TS

TE

HAL_GPIO_WritePin(GPIOA, GPIO_PIN_5, GPIO_PIN_RESET);
HAL_Delay(1000);

HAL_GPIO_WritePin(GPIOA, GPIO_PIN_5, GPIO_PIN_SET);
HAL_Delay(1000);

1. HM4REfERnE B2 EER{T/*USER CODE BEGIN N */ Eil /*USER CODE END N */[X >
DA%t CUBE EAFEAMEIF AL -

2. $% 1 Reset BRI TIZR » AIDUEE] LED2 DAEEFPIFfE PIEE—2K -

3. JRAJERSETE Keil HREs e Bt e iiis BB TIE= -

FHAE

MDK fy Option for Target...({liZZ#%&) #8575 -

11



K4 JASTM32F-- 8@ STM 3210538 B E )\ Examples\ Start_Led-1\MDK-ARM\ Start_Led-1.uvprojx - pVisi

File Edit View Project Flash Debug Peripherals Tools SVWCS  Window Help
|7ﬁlﬂﬁ| @ | | | m |: = /| B erour
2 L S| B8 start_Led - A \
Project Ll % | ] mainc || &% Options for Target...
= “Eg Project: Start_Led-1 132 = Configure target options b HE and AF
g5 Start_Led-1 133 %/
o5 Application/User 134 | RCC_CscnitStruct.Oscillator Type =
] main.c 135 ECC OsclnitStruct. MsIState = ELC
' . 136 ECC OecnitStruct. MSICalibratiqn Va
] stm32i0ecit.c 137 | RCC_OsclnitStruct. MSIClockRafze -
L] stm32I0_hal_msp.c 138 RCC_DscInitStruct.PLL.PLLStatg =R
.5 Mirieers/STRAZI Mhee HAL Dirie 129 | f(HAL ECC OacConfiei O
G35 Option for Target (Méﬁfﬁ)@aﬂﬁfﬁﬁi%—ﬁﬁ (1
P& L5 Debug 1% » JEEATALIE F 7R EE3%1E ST-Link Debugger B(fH451Y Tool -
WY 1% P B ;EEEEI’J settings #ETH o
y
Options for Target 'Start_Led-1'
Device | Target | Output | Listing | User | CC#+ | Asm | Linker Debug | Utilities |
" Use Simulator ~ with restrictions Settings |  Use: IST—IJnk Debugger ;I Settifigs |

[~ Limit Speed to Real-Time

¥ Load Application at Startup ¥ PRunto main()

Initialization File:

| B[R

¥ Load Application at Startup
Initialization File:

N

Restore Debug Session Settings

¥ Funto main()

Edi... |

Restore Debug Session Settings
¥ Breakpoints ¥ Toolbox ¥ Breakpoints ¥ Toolbox
v Watch Windows & Perfformance Analyzer v Watch Windows
¥ Memory Display ¥ System Viewer v Memory Display ¥ System Viewer
CPU DLL: Farameter: Driver DLL: Farameter:
|S.AHMCM3.DLL |—HEI‘-1P-.F‘ |SﬁHMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:

IDAHMCW.DLL I-pCMﬂw

ITAHMCW.DLL |1:.|:w|u+

Manage Component Viewer Description Files ... |

oK

Cancel Defanlts

Help

v
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RS

FEREA NEGER BT > A FHFH% Reset ## -

PEERREATHE R Y Flash Download 587 » FEE 505 N EIZLAE Y Reset and Run 754 »

e

Cortex-M Target Driver Setup ped

Debug | Trace Flash Download

— Downloag Fametm RAM for Algorithm

LOAD " Erase Full Chip  [# Program
_Fi ' Erase Sectors ¥ Werify Start: IOXEODOODOO Size: IDXUSOO
" Do not Erase ¥ Reset and Run
—Pragramming Algorithm
Description | Device Size | Device Type | Address Range I
STIM32L0 64KEB Flash Bk On-chip Flash 08000000H - 0800FFFFH
Start: I Size:
Add Remowve |
EE I ik

ERA)
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ABIA] S EIFIRYERE - BRI T © THREZOR(E 8 FH LED HiS /AR RL S - EHETT -
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oy e L
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HAL_GPIO_WritePin() 2 % A—{E{EEn LAY - HAL 2$5(7H HAL Library & -
GPIOC > JZ¥5 ARM Mgt AMIMIZEE "C” » IR PCO ~ PCT -

GPIO_PIN_0 > Zf5Hir 0 » HLERAH[E] -

GPIO_PIN_SET = J&%#5 Logic High (1) -

GPIO_PIN_RESET 2> &75 Logic Low (0) °

HAL_Delay(100) = {#FH HAL Library [y Delay pR#5 - FE5EANHVEUE & ms BT -

W PU T B SES RELY FA2Z main.c
/* Infinite loop */
/* USER CODE BEGIN WHILE */NHY while pH#A -

CODE : #IF

/* LED Shift 1 --> Code */
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_O, GPIO_PIN_SET);
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HAL_Delay(100);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_1, GPIO_PIN_SET);
HAL_Delay(100);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_2, GPIO_PIN_SET);
HAL_Delay(100);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_3, GPIO_PIN_SET);
HAL_Delay(100);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_4, GPIO_PIN_SET);
HAL_Delay(100);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_5, GPIO_PIN_SET);
HAL_Delay(100);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_6, GPIO_PIN_SET);
HAL_Delay(100);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_7, GPIO_PIN_SET);
HAL_Delay(100);

HAL_GPIO_WritePin(GPIOC, GPIO_PIN_0, GPIO_PIN_RESET);
HAL_Delay(100);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_1, GPIO_PIN_RESET);
HAL_Delay(100);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_2, GPIO_PIN_RESET);
HAL Delay(100);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_3, GPIO_PIN_RESET);
HAL Delay(100);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_4, GPIO_PIN_RESET);
HAL Delay(100);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_5, GPIO_PIN_RESET);
HAL Delay(100);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_6, GPIO_PIN_RESET);
HAL Delay(100);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_7, GPIO_PIN_RESET);
HAL_Delay(100);

15



{58 F HErd%=&l LED
2 4 - 03-(d F gz LED

— ~ API 351

HAL i — 3t &40 6 (B 10 #RfFeus -

T~ SHHCEAE Pin(BEHNHIE AR : HAL_GPIO_ReadPin()

2~ FAKAE Pin(EERAVEELIRRR - HAL_GPIO_WritePin()

3 EHEERL(E Pin(BERNAYELIRAS © HAL_GPIO_TogglePin()

4 ~ BUERAE Pin(EEHNAVECE RS (EE TXEE) © HAL_GPIO_LockPin()
5~ SIS eSS HAL_GPIO_EXTI_IRQHandler()

6

A

~ SNE R R gy 0 HAL GPIO_EXTI Callback()
LE& (s A2 AL User Manual-STM32L0 HAL and Low Layer drivers -

2.11.2 GPIOs
GPIO HAL APIs are the following:

e  HAL_GPIO_Init()/ HAL_GPIO_Delnit()
HAL_GPIO_ReadPin() / HAL_GPIO_WritePin()
HAL_GPIO_TogglePin ().

46/1466 DoclD026232 Rev 6

1TYIDLTI .

To get the level of a pin configured in input mode use HAL_GPIO_ReadPin().

To set/reset the level of a pin configured in output mode use
HAL_GPIO_WritePin()/HAL_GPIO_TogglePin().

To lock pin configuration until next reset use HAL_GPIO_LockPin().

During and just after reset, the alternate functions are not active and the GPIO pins
are configured in input floating mode (except JTAG pins).

o o

o N

= ~ GPIO fERIRHI
RBITHEE © (EHZHE (PC13) B LED (PAS) LIRS -
1~ £ STM32CubeMX BCE 4y Pin(H2H) DA DL SR P ErZEfles -
FCE LED f& Pin(F280) Ry i

16



{21)-PAS : g
® GPIO Output (no mode)
<Cirl+Click= To Show Alternate(s)

INCAND OIdD

s Pin(FER)E RER S M i bl 13 574K 1

GPIC_EXTI13

(2)-PC13-ANTIL_TAMP : g

® GPIO EXTI3 (no mode)

<Cirl+ Click= To Show Afternates)

B GPIO SE 4t

Y Al

GPID —e'® »

WVIC =k &

rec SN,

12 GPIO i35t 1L TH A SIS e BT 5
(fAT38.ETHEHIS: - FINED T - DURELARES, S (LSS AARER - )
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% Pin Configuration

GPIO

Search Signals

[] Show only Modified Pins

o
Pin Mame

PAS n/a Low
PC13-ANTI_TAMP n/a

Signal on. ..

GPIO outp. ..

GFIO Full. .. User Label Modified
Wo pull—up ... [Low ]

Maximum o. ..

GFI0 mode

Output Fus. ..
External I...

Wo pull—up ...

PC13—ANTI TAMP Configuration :

GPI0 mode

External Interrupt Mode with Bising edge trigger detection ~

External Interrupt Mode with Bising edge trigger detection
External Interrupt Mode with Falling edge trigger detection

GPI0 Pull—up/Pull—down
External Interrupt Mode with Bising/Falling edge trigger detect GPIO_MODE IT F
External Event Mode with Fising edge trigger detection
User Lahel ) . . . .
External Event Mode with Falling edge trigger detection
External Event Mode with Fising/Falling edge trigger detection ||
[]Group By IP | Applw | | 0k | | Cancel

8 SR TP BTz s (N VI O) S e fdit

Y Al

GPI0 —e'® »

WVIC :'l"n:?

e,
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@ NVIC Qj‘? Code generation

FIEEEREIN T 4~15 > 3l H AR BRAHFE R AG A2 U

NVIC Configuration

[ Sort by Premption Priority and Sub Prority

Search | Search (Crtl+F)

| IE‘ IE‘ [] Show only ensbled intermpts

Interrupt Table
Won maskable fnternipt

Enabled Preemphion Priority

Hard fanlt interropt

Swetemn mrvice call via 3WI fnstroction

Pendable request for swstem service

Time base: Sywstermn tick timer

FVD interrupt through EX 11 line 16

Flach and EEFROM global interropt

[ J ) e e e ) ) ) )

RCC and CRE global dnternipt
EXETI line 4 10 15 intermopts

N 9 Y N %

o

Enabled intenmipt table
Weon maskahble intermpt

Select for indt sequence ordering Crenerate IR0 handlex

Hard fault intermpt

Sorstem service call wia 3 WI instmoction

Pendable request for system service

Time base: Swstem tick tmer
EXTI line 4 fo 15 infernmpts

[[=][«][=][«]

4,

W
Intermipt wnmasking ordering table (ntermpt init code iz moved after all the peripheral init code)
Rank Intermopt name
1 |EKTI line 4 to 15 interupts ~
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2 ~ FEAE PR TR PHUS E AL B E M (el Call e -
/* USER CODE BEGIN 4 */

void HAL_GPIO EXTI_Callback (uintl6_t GPIO_Pin)

{
if(GPIO_Pin == GPIO_PIN_13)

HAL_GPIO TogglePin(GPIOA, GPIO PIN_5);
}

/* USER CODE END 4 */

3~ Gmn% > NEEI(ERASEMN > T H T RESET %4 -

= ~ BB

1~ fEBH AT BEIIE 2R startup_stm321053xx.s 1€ EXTIT15_10_IRQHandler %853 A4 5
ER T 10~15 SRERAY T ETARES kgL > E SN 10~15 sz A Nl B Fh B S 38
EXTI15_10_IRQHandler pf% - sl E pirEf THYRE X CPU BdAR T RERIR S R EAAYAZ = -
T8 L R AT TP ETATHIAR S

2 ~ [N F STM32L053 pybfe st e /N T 10~15 SRR —(E P & - NI AE
L {E BT Rs eh  » 1 HAL fE22(5 A HAL_GPIO_EXTI_IRQHandler() er#f

HAL_GPIO_EXTI_Callback() ez {5 I 75 AHHE S N - e B A B CHY - ETARES el
(1 T A2 2 T T U R

3~ £ stm32I0xx _it.c fgEF 7 EXTIT5 10 IRQHandler p# - 3% k=g 1
HAL GPIO_EXTI IRQHandler(GPIO PIN 13);E4] ;

4 - HAL_GPIO_EXTI_IRQHandler()f stm32I0xx_hal gpio.c 851 EFE T > FZeHEHIET SN
ST YR — SRS ML B AR EE AR - I BB RPN T (s R AV EAL - ZMESE SN S
[mfp 5 HAL_GPIO_EXTI_Callback() » SfiKszE 4= 4 Ml By rR ERRE Ry 2 Bud iR &s SN ER R B
[z Er HAL GPIO _EXTI Callback() ;

5+ 1 - EAIFTE TR STM32CubeMX BIFMET T » FM AT TAE main.c e
% HAL_GPIO_EXTI_Callback(s&tT T :
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6 ~ [N B ArA SN Tl & HAL_GPIO_EXTI_Callback()ez# » At AFMFR ZEAE

HAL_GPIO_EXTI_Callback() et A ESfR#EE AHY GPIO_Pin B Z I — 5o M T d ey
FEA TAMAS T - AR BRSNS T T A [RIRAR (S

7~ AT LA 1f(GPIO_Pin == GPIO_PIN_13) &% /il HErE &2 s -hEr 13
SRAREELAY > ZARENTT HAL_GPIO_TogglePin(GPIOA, GPIO_PIN_5);x=f &l LED fEfy#E
LIRS

PR PP FERZAE T B s ek ek g [a] Call BN T RIS EREE R T

AL D FETRE - AR R ETREN R ETE LIRSS BT ZHE R il E
SellER (RERRASMEE T ) T LAE STM32CubeMX 11y NVIC Configuration HhE%E -
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P2 F LIS Package(LQFP64) 4 T &

Package

CheckiMncheck A1

[] LFP4S

LOFRG4

[] LGFP100

[] TFEGAG4
[] UFBGAGY
[] UFEGA100
[ ] UFQFEN4S (77 mm)

"

FHEEEE MCU Y Mode »
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{:? STM32L053R8

Ultra-low-power ARM Cortex-M0+ MCU with 64 Kbytes Flash, 32 MHz CPU,
USB, LCD

Unit Price for 10kU (US5): 1.707
Active ﬁ
Product is in mass production = LOFPG64

Board: NUCLEO-1 053R8

The ultra-low-power STM32L033x6/8 microcontrollers incorporate the connectivity power of the universal serial bus
(USB 2.0 crystal-less) with the high-performance Arm® Cortex®-M0+ 32-bit RISC core operating at a 32 MHz

frequency, a memory protection unit (MPU), high-speed embedded memories (up to 64 Kbytes of Flash program
memory, 2 Kbytes of data EEPROM and 8 Kbytes of RAM) plus an extensive range of enhanced [/Os and

peripherals.

The STM32L053x6/8 devices provide hioh power efficiency for a wide ranae of performance. It is achieved with a h
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@ % FATFS

- & FREERTOS
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[ % ADC
@ COMP1
[ & COMP2
- @ CRC
[ & DAC
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- @ I2C2 LQFP64
[ & 1282
- @ IWDG
[ % LCD

[ & LPTIMI1
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8
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E CASTM32L053 812 E i\ Examples\3_Buzzerl-\MDK-ARM\Buzzerl.uvprojx - p\Vision
File Edit View Project Flash Debug Peripherals Tools 5SWCS Window Help

NS @ » @ | | e o | ™R EEE G| @ Fae Qe
@I_II_*I@ |%£ Buzzerl E£\|ﬁ ‘M/@
roject o &

SR Project: Buzzerl
[=l-g% Buzzerl
[J Application/MDK-AR
{3 Drivers/CMSIS
3 Drivers/5TM32L0x H
- Application/User
.j main.c
L] stm32imoc it.c

1] stm32I0e_hal_ms
\ & cmsis

M USER CODE END WHILE */
M USER CODE BEGIN 3 #/

Kev_in = HAL_GFIO_ReadPin{GPICC, GFIO_PFIN_13);
if{Key_in==0){
Horfint i=0i<Ti+0) Ve H EAEREr - (R EEE
i
HAL GPIC WriteFin{GFIOA, GFID _PIN 0, GFIO FIN_RESET);
HaL_Delay(Z);

{1}
Lt

HaAL GPIO WriteFin(GFIOA, GFIO_PIN O, GFIO_FIN _SET);
HAL_Delay(2);
i

!
HAL_GPIO_WritePin(GPIOA, GPIO_PIN_0, 1);
!
#* USER CODE END 3 #/
}

P2 HAL BEEER B EH B M T2 APl > ZAMERIZEREHIAINES © (FRIZERAAEFIE PAS
SIS B HAL GPIO WritePin (GPIOA, GPIO PIN 5, GPIO PIN SET))

25.2.8 HAL_GPIO_WritePin

Function Name void HAL_GPIO_WritePin (GPIO_TypeDef * GPIOx, uint16_t
GPIO_Pin, GPIO_PinState PinState)

Function Description  Sets or clears the selected data port bit.

Parameters + GPIOx: where x can be (A.K) to select the GPI1O peripheral
for STM32F429X device or x can be (A..]) to select the GPIO
peripheral for STM32F40XX and STM32F427X devices.

+  GPIO_Pin: specifies the port bit o be written. This parameter
can be one of GPIO_PIN_x where x can be (0..15).

+ PinState: specifies the value to be written to the selected bit.
This parameter can be one of the GPIO_PinState enum
values: GPIO_PIN_RESET: to clear the port
pinGPIO_PIN_SET: to set the port pin

Return values . MNone

Notes +«  This function uses GPIOx_BSRR register to allow atomic
read/modify accesses. In this way, there is no risk of an IRQ
occurring between the read and the modify access.

fRi% HAL Ba@s B R B MR 20y APl ZMRARIRRIAZRIIAES - (IRIZRIAGEEIEE PC13
i S B By HAL GPIO_ReadPin (GPIOC, GPIO PIN_ 13)))
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e _ PPP_CLK _SLEEP ENABLE/ PPP_CLK_SLEEP DISABLE to
peripheral clock during low power (Sleep) mode.

2.11.2 GPIOs
GPIO HAL APIs are the following:

. HAL_GPIO_Init() / HAL_GPIO_Delnit()
. HAL_ GPIO_ReadPin() / HAL_GPIO_WritePin()
. HAL GPIO_TogglePin ().

46/1466 DoclD026232 Rev 6

i AFEZCHEA0 T

3. 1£ while(1) T 75:
/*USER CODE BEGIN 3*/ )z /* USER CODE END 3 */fijFedatm A » DU fefs =0 EE W e A= s 1 7
= o

4. fEfe A AR & 5 EhHIR B 7 DUE SR - (MDK 5.xx %)

FE=EEAT T -

while (1)
{
/* USER CODE END WHILE */
/* USER CODE BEGIN 3 */

Key in = HAL_GPIO_ReadPin(GPIOC, GPIO_PIN_13);

if(Key_in==0){

/[for(int i=0;i<Ti++) //Futl SFOAHRE - TREE K

/I

HAL_GPIO_WritePin(GPIOA, GPIO_PIN_0, GPIO_PIN_RESET);
HAL Delay(2);
HAL_GPIO_WritePin(GPIOA, GPIO_PIN_0, GPIO_PIN_SET);
HAL Delay(3);

/1}

HAL_GPIO_WritePin(GPIOA, GPIO_PIN_0, GPIO_PIN_SET);
}
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EE

4. MR EFEAE » L UIERAE/* USER CODE BEGIN N */ il /*USER CODE END N */[A »
DI%AfE CUBE FEAEFE BRI 2 -

5. ¥ T Reset ##HBAARNTHES - T DAFEE] PAO 1 Buzzer BEE o

6. JROJESCAE Keil FEERESESER IR B BT TRE -

7720 4F MDK 11 Option for Target...(fllIZ4%) {2 §IHBLEE -

kA CASTM32L0538 2 =8\ Examples\3_Buzzerl \MDK-ARM\Buzzerl. uvprajx - p\isian
File Edit Wiew Project Flash Debug Peripherals Tools

S| s @ | e ® | = = % Ha# ale
@I_II_‘I@ |%Q|Buzzerl El.g\ﬁ "?@
LR rE ] |main.c % options for Target...
= Project: Buzzerl 109 = { Configure target options
El-ga5 Buzzerl 110 M USEE CODE END WHILE *
[3 Application/MDK-AR inl
112 | /# USER CODE BEGIN 3 #/
[J Drivers/CMSIS 113
L0 Drivers/STM32L0x¢ H 114 Kev_in = HAL_GPIO_ReadPin(GPIOC, GPIO_FIN_13);
=5 Application/User 1153 1f(Ke3r in= :O){
1 mainc 116 Mor(int i=i<Tii+0 M =EHEE  AESE
] stm32lhe_it.c 117 i
- 115 HAL_GPIC WriteFin(GFPIOA, GPIO_FIN_O, GPIO_PIN_RESET);
_] stm32I0c_hal_ms 1149 HaAL_Delay(2):;
& CcMmss 120 HaAL_GPIO_ WritePin(GPIOA, GPIC_PIN_0, GPIO_FIN_SET);
121 HAL_Delay(3);
122 Y
123 -}

i€ Option for Target...({IIZH8) & B E]FERCSS —H%ES - 40T
P BESE Debug 1% 0 JEEFALNE B EERLAE ST-Link Debugger S{fHZ5HY Tool °
TR 1% FFBREE S 181 settings 5E1H -

34



.

|
mFI EPCY

E 115 | @

S~

Nae Qe

6 @|@3

Options for Target 'Buzzerl’

1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
14
14
14
14
14
14
14
14
14
14
13
13
13

Device | Target | Output | Listing | Ussr | CAC++ | Asm | Yinker  Debuz®] Utilities |
" Use Simulgtor ~ with restrictions Settings | * s |5T-u.-.|.; Debugger | Settings
[T Limit Speedto Real-Time
W Load Application at Startup ¥ Run to maini ¥ Loa
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CPU DLL: Parameter: Driver DLL: Parameter:
|SAHMCM3.DLL |—HEMAF‘ |SAHMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Farameter:
IDARMCW.DLL |1:.crd|u+ ITAHMCW.DLL |1:.crw|u+

Manage Component Viewer Description Files ... |
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PEERELTHEFHY Flash Download EETH - H22 RS N H4LHE 1Y Reset and Run #EIF - S5 9

FEREA N EGER BT > A FHFHE Reset ## -

35

iy



Cortex-M Target Driver Setup

Flash Download

Debug | Trace

— Downloag Fametm RAM for Algorithm
LOAD " Erase Full Chip  [# Program
_Fi ' Erase Sectors ¥ Werify Start: IOXEODOODOO Size: IDXUSOO
" Do not Erase ¥ Reset and Run
—Pragramming Algorithm
Description | Device Size | Device Type | Address Range I
STIM32L0 64KEB Flash Bk On-chip Flash 08000000H - 0800FFFFH
Start: I Size:
Add Remowve |
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FIF PWM EES} LED
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STM32L053RBTX
LQFP&4

®EBALE CUBE /22158 B RCC > & High Speed Clock(HSE)

[#- @ LETIMI1

& @ LPUARTI

5% RCC

| Bigh Speed Clock (HSE) | CrystallCeramic Res... v
----- Low Speed Clock (LEE) | Disable

- [] Master Clock Output 1

- CRI SYNC |Disable v
W% RNG

e TR

BrEsea 1Y PIN > R SCEERE Channell 36 FHIE| PWM Generation CH1 B[JH] o
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B % TIMZ
~lave Mode | Dissble

----- Trigger Somrce | Disable

~Clock Source | Disable

| Channelt | PWM Genexation CH1
- Chanel? | Disable

- Channel? | Disable

- Channeld | Disable

~Combined Chennels | Dissble

----- Use ETR as Clearing Source |Disable -
----- EOR actvation

----- [ ] Cme Pulz Mode

e |

&7

€] l€£)c|<|x

L35 Clock Configuration:

RTC/LCD Source Mux

HS; HSE_RIC T ’——- LCD (K...
i -.,r 5. L2 .CK_WR "
k r':@ LSE_ ! 37 |RTC (K. — e

37 KHz -
1-1000 ... L
I e [T
= Enable ... El IWDG (K... Cortex System Timer (I

System Clock Mux :‘H APB1 peripheral clocks
Msl [
/\.C: : APB1 timer clocks (M
! HSL1s, .
2 7 MEE | -

USART1 Source Mux
poLK™,
—_— |
SYsQlk
L
48M Source Mux I:-:;:LLS‘?ME Mz i | 31 |USART1CLK (MHz)
= e LSE
PLL —
USBCLK (MHz I
ck_reds & (MHz)  Hs1y £ 12C1CLK (MHz)
AT 48 M4 o SYSOLK LPTIM Source Mux
z -
RNGCLK (MHz) —* 1>
oy 5]
—_— HEI 16
I Bl
El ADC (M... LPUART Source Max —-II| LPTIMCLK (MHz)
MCO Source Mux POLKL ™ —
] _15E Palla~  Paxki
Cls LSE =,
1 T e ~
<=L HS1 16 LPUARTCLK (MHz)
HSE
S SYSCLK
PR = HS1 18 .~ USART2 Source Mux
M MO 3 {71 Jf+—  pugk " SYSCl..
e it~
L SYsaK HSI 16
- —
MSI LSE E USART 2CLK (MHz)
- =
. POLK]
Lot 4
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PE NRAVSCEAN —EZIGNER - 5 T s iR > SikFi BT - iAmsG -

P A S ERVEEIER S Y ARM HUBEEER R - AR5 T g > JERINSZS 5 i - Rt STM
N EF BRSO TR S = 1R R R ERUE - MEAARE(E A s EHIRA A T
fEBlw] - HH% STM A A FFH CMSIS R FERE T » (HBEE AT HEAEH -
PR » 2F T E:

Analeg
| a1 , | | IM2 @d |
HvIc S,

HBlZE GPIO TH H #E B4 RCC MRS — NRIHAT > AfrRLEE -

| Search (Crtl+F) [ Show only Modifisd Pios

Pin ﬁa.m:a Signal on Pin GPIO outp...  GPIO mode  GPIO Pull-.. Maximorn.. FastMode  TsmrLabel  Modified
PHO-OSC_IN RCC_OBC_IN b/, nfa e T e ]
PH1-03C_OUT RCC_ORC_OUT  |ufa s s, s s, ]

E: ?% TIM2 n»u——F//% PAO Eﬂﬂ > Kﬁﬁ?&gIﬁ °

of RCC | o TIM2!

Search Signa.ls
| Search (Crtl+F) | [] Show oy Modifisd Pins

Fin Na.me Stgnalon Pin GPFIO oftpu...  GPIO mode  GPIO Pull-u.. Mexdmumo...  FastMode Teer Label Modified
PAD [TIM2_CHI  |nfa | lernat: Fun... Mo pull-up an...[Low [ | | 1
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SE 1 NE
¥EL75E Enable IH

Qﬂy HvIC | Qj? Code generaﬁon|

[] Sart by Premption Prioity and Sub Provity

Search | Search (Cril+F)

| IE‘ IE' [] Shaw only enabled interropts

Intermupt Table
Hon maskable mtermpt

Enabled Preemphon Prioxity

Hard fanlt intermopt

Ssteimn mrvice call via 3WI instroction

Pendable request for system service

Time bage: Swstern tick timer

PVD interoupt theough EXTI line 16

Flash and EEFROM globel infermpt

TIMZ global interrupt

(s} o) e ) ) e e ] ) )

—_—

o o Y R R

PEEMERY RCC Parameters(iE & AEEHY » FTLAA FIEHEE) -

| o Parameter Settings! | /7 User Constants | o/ NYIC Settings | o/ GPIO Settings|

Configure the below parameters :
Search :| Search (Crtl+F | -
[= Wstemn Parameters
VDD voltage () 33V
Buffer Cache Enabled
Prefetch Diizabled
Preread Enabled
Flash Latemew T 1S (2 CPU ewele)
= RCC Parsmeters
HEI Calibration Value la
MEI Calibration Value 0
HEE Etartup Timout Walue (ms) 100
LAE Btartup Timuout Value (ms) S0o0

: Fower Parainpiers

Power Regulator Voltage Beale

Power Regulator Voltage Beale 1
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FE G E TIM2 /Y Counter {H » 4l prescaler .2 8{H -
EEEERER > HEER A

-« Parameter Settings. /7 User Constants | /7 NYIC Settings | o/ DMA Settings | o/ GPIO Settings

Configure the below parameters :

Sea:rch:| Search (Cril+F) | P &

= Counter Settings
Prescaler (PRC - 10 bats value)
Counter Mode
Comnter Perind (AutoFeload Eegister - 16 bits value )
Internal Clock Division (CEI
= Trigger Output (TRGO) Parameters
MasterfElave Mode (MEM bath
Trizger Event Jelection
= PWHM Generation Chanmnel 1
Mode
Pulse (16 bits walue)
Fazt Mode
CH Polaxity

420-1
Up
2000-1

Divizion b 4

Dizable (Trgger mput effect not delayed)
Reset (I bit from TIMx EGR)

PV mode 1
1]

Diisable

High
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Project 3 H AR - 41 T E:

Project | Code Generator | Advanced Sertingsl

Project Sethings

Project Name

|1:|wm_led

Proect Locaton
DASTM32L053 ¥

A pplication Stmchire
|Elasic [] Do not generate the maing)

Toolchain Folder Location
|D NS TMIZL053 pwimn_ledh

——
Toolchadn / IDE

\MDK-ARM V5 v | [ Generate Under Root

Linker Settings
Mintmum Heap Size

Minimumm Stack Size

Mew and Firmware Package

Meu Reference
|STM32L053RETx

Firmware Package Name and Version
|STM32Cube FW_LOV1.100

PUERGESE > R #EHE Project --> Generate Code S A A2 (A -
L)

File | Project| Pinout Window Help

[} 8 Select additional software components Ctrl+E nent

ﬁ; Generate Code Ctrl+Shift+G |

a0 [ =t

Generate Repor- = :
IM"| Generate source code based on user settin

5" Settings . Alt+P

TR LA ||

Pinc

e EE
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FEIE > STM Y CUBE TAEE5ERE > # A& TR T LA -
IR RREE(HEE A USER CODE &N » HABGREEFUERIEEREMIER - Dl e (5 5 B
A HRF AR -

oo

571 /* USER CODE BEGIN 0 */

68

(3] void user pwm setvalue(uintlé t value)

7 =R

7 TIM OC InitTypeDef sConfigOC;

7 sConfigoC.oCMode = TIM_OCMODE_PWM]_;

7 sConfigoC.Pulse = value;

7 sConfigQC.OCPolarity = TIM OCPOLRRITY HIGH;

rl ) sConfigOC.OCFastMode = TIM GOCFAST DISABLE;

7 HAL TIM PWM ConfigChannel(shtim2, &sConfigOC, TIM CHANNEL 1);
7k HAL TIM PWM ConfigChannel{&htim2, &sConfigOC, TIM CHANNEL 2);
7 HAL TIM PWM ConfigChannel(&htim2, &sConfigOC, TIM CHANNEL 3);
ap HAL TIM PWM ConfigChannel{&htim2, &sConfigOC, TIM CHANNEL 4);
8 HAL TIM PWM Start(&htim2, TIM CHANNEL 1) ;

8 HAL TIM PWM Start(shtim2, TIM CHANNEL 2);

8 HAL TIM PWM Start(s&htim2, TIM CHENNEL 3);

8 HAL TIM PWM Start(&htim2, TIM CHANNEL 4);

85

g6

87 /R USER LODE BERD U =7

Main EREAAHEEE S - 41 T IE:

94 int main{void)

95 H{

96 /* USER CODE BEGIN 1 */

97 int pwm value = 0;

98 int step;

9%

100 /* USER CODE END 1 */

101

102 /% MCU Configuration-------—-————————————-
1A
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#23{ While & > 41T &

EEy

125
[126
127
128
129
130
131
132
133
134
135
136
137
138
139

1 AN

=

/* Infinite loop */
/* TUSER CODE BEGIN WHILE */

~ while ()

N

{
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
HAL Delay(Z50);
if (pwm value == 0) step = 100;

if (pwm value == 2000) step = =100;

pwm_value += step;
user pwm setvalue (pwm value);

}
/* USER CODE END 3 */

1
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EEEh=1f& LED
& 224 f#%: 06-RGB_LED.doc

ABREAF & 7 BRI 28 KoM S HERY B LR HEBY LED © STM HYARE, | A e S
Rz - AR EARZR A&/ > 41 Cypress > Nuvoton Y53 & 5 A SR AE AR CPLD AT EEHT
A L AR -

BYc2% " RGB_LED-2H it pdf | Jof1r Cube MR - KIR THIVER -

B RS R A2 H EAFEBETL Cube HZEAE -
PR B FAERAR MY 2 E0E

ELfE PHO K PH1 535 RCC_OSC_IN Kz RCC_OSC_OUT » DUEEFER[IEE E N ES Clock e

1E Pinout #EIHAHY TIM2 » JEE Channell ~ Channell {{¢[F &% PWM Generation CH1 ~ PWM
Generation CH3 » A2 = (& Pin {F B LED F - FEEF & F] PAO ~ PA2 =Ml 4% H &)
IE

% STM32CubeMX RGE_LED.ioc: STM32L053R8Tx
File Project Pinout Window Help

B = RUE & (@3 g [¥] Keep Current Signals Flacement = 9 o = O] = @ < Fmdl:l [@] Show User Label : @ Cf =L © jS A

Pinout | Clock Configuration | Configumﬁ.onl Power Consumption Ca]culah:r|

-

- @ LCD
- % LPTIMI1
- % LPUARTI
'@ RCC

- % RNG
£
£
£
£

IWLCD

0@ RTC PC13
i SPI1 FC14..
i SPIZ
T &
= TIM2

~§lave Mode Dissble -7 RCC_OSC_OUT ‘
----- Trigger Souree | Disable = e
- Clock Source I’W

- Chasmel] | P Generation CH

- Chanel2 | PWM Generstion CH2

RCC_OSC_IN  |galizss |

- Channel? | PWM Generation CH2
-Chamneld | Disable

- Combined Chanmels | Disable

----- Tz ETE az Clearing Source | Disable
----- HOR activation

----- [] Cme Pule Made

- o TIM6
B o TIM21 TIM2_CH3
B o TIM22
-ty TSC
[E
[E

STM32L053R8TX
LQFP64

-
-
-
-
-
-

TIM2_CHL
TIMZ2_CH2

H- % USARTI1
H- % USART2
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BEEAE T Clock configuration | #ETE A BE#E clock AR B PLLCLK » FE#$ HCLK AYSEZEEE By
A (B 32MHz) -

RTC/LCD Source Mux

™ -
e, HSE_RTG Lo )
=2 J—=
Input frequency 7I 32 |CK_DWR{MH1}
LSE
LR ] ¥

RTC (KHz)

37 Kiiz FOLK (MHz)
1-1000 KHz - 151 | S
—{ (@)
r HCLK (MHz)
LSIRC 4
| Enable C53
7 IWDG (KHz) 1 - Ex Cortex System Timer (MHz)
2 M g APB1 peripheral clacks (MH
ripheral cloc Z
e SrsIEMC\IucI( Mux i1 - Tl 3z peripl
= Ms1 [
me e APB tmer clocks (M)
MSI RC -] Y 32 MHz max
fraquer ~ 32 MHz max
— “d == 3 Jd; i1 ‘PCI.KZ 2 APB2 peripheral clocks (MHz
J (MHz)  AHE Hiescsler  HOLK (MHz)
APB2 timer clocks (MHz)
124 MHz

b

8

—
2

iy

ﬂ_

»Q
PLL Source Mux . USART1 Source Mux
= e pakz ™
@ —

@
16 MH SYSCLK
e
TR TRUDIY | et I2C1 Source Mux ygp 16 USART1CLK (MHz)
urce Mux
HSIRC okt [ —
25 —»@ LSE
@ 1 —
2
ck_retg

RC 48 MHz |’/

SYSCOLK]|
RNGCLK (MHz) —— st iy
> =

HSI 18

HSI 15
> 15 ADC (MHz)
LPUART Source Mux LSE —nv LPTIMCLK (MHz)
MCD Source Mux ]

PCLKI l\
P - — .’E,ﬁ POLKL

USBELK (MHz) HSI 16 ¥
J ' ,III I12C1CLK (MHz)

1F Configuration - GPIO EEIENEHZL TIM2 EEITHARY PAO~PA2 - {155 35 Hn] FH &% & HALIhEE -
TEABF A S HEEE -
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@ Pin Configuration

| Rec || & T

Hearch Bignals
Searcht (CrHLE [7] #how only Modified Pins

Fin ﬁm Bgnal onPin GPIQ outpun..  GPIOmode  GPIO Pullu.. Maximumo...  FastMode Tzer Label Modified

Al TIMZ_CHI nfa Alternate Fun... (Mo pull-up an... |Low nfa [l
ral TIMZ CH2 A Alternate Fun... (Mo poll-up an.. | Low A =
PAZ TIM2 CH3 A Alternate Fun... (Mo pull-up an... |Low A ]

|| Select Pins from fable to configure them. Multiple selection is Alloved

apply | | Ok | [ Camcel

[7] Grovp By Peripherals

B4 Configuration—>Parameter Setting [Ny Counter settings * & Prescacler & Counter period
FEAE NIE -

48



% TIM2 Configuration

| o Parameter Setings:| o User Constants | o7 WYIC Settings | o7 DA Settings | o/’ GPIO Settings
Confignre the below parameters :
Search il P
= Comiter Settings
Prescaler (PRC - 16 bits value) 1384-1
Connter Mode o
Counter Period (AntoFeload Eegister - 16 bitz valn... 255-1
Tnternal Clock Division (LKD) Mo Divasion
= Trigger Cutpnt (TRGO) Parameters
MazteriBlave Mode (M3M hith Dizable (Trigger input effect not delaed)
Trigger Event Selection Feset (UG bit from TIMx_EGR)
= PV Generation Channel 1
Mode PWH mode 1
Pulze (16 bitz value) 1]
Fast Mode Dizable
CH Polarity Hizh
= PWM Generation Channel 2
Mode FWH mode 1
Pulze (16 bitz value) 1]
Fazt Mode Diizable
CH Polarity High
= PWM Generation Channel 3

m

[ Festore Default ] Apply ] [ Ok

] [ Cancel

£ main.c FREFFHIALLTESS ¢

62 * USER CODE EMD FPFP #/
64 * USER CODE BEGIN 0 #/

&7 M zet values to the led

70 void rgb_set (uintS_t red, uintS_t blue, uintS_t green)
!

72 htim2.Instance->CCRL =1ad;

73 htim2.Instance->CCEZ = blue;
4 htimz.Instance->CCRE3 = green;
gg } Hhtim2. Instance-=CCR4 = green;

78 M USER CODE END O #/

49




Loy WAL LI LLLLLY,
107 f* TUSER CODE BEEGIN 2 #/

108 HAL_TIM_PWh_Start (Shtim?2, TIM_CHANNEL_1);
109 HAL_TIM_FWhi_5tart (fhtim2, TIM_CHANNEL_2);
110 HAL_TIM_PWM_Start (fhtim2, TIM_CHANNEL_3;
111 HHAL_TIM_PWM_Start (Shtim=2, TIM_CHANNEL_4);
H% f# USER CODE END 2 #/

11991 while (1)
120 5

gé # USER CODE END WHILE */
i%i # USER CODE BEGIN 3 #/
125 rgb_set (255,0,00; # only red
126 HaL_Delay (1000%;

127
128 rgb_set (0,255,00; # only blue
129 HAL_Delay {1000;

130
131 rgb_set (0,0,2550; # only green
132 HaL_Delay (1000,

133
134 rgb_set (255,255,0);
135 HaAL_Delay (1000,
136
137 rgb_set (0,255,255);
138 HAL_ Delay {10000;
139
140 rgb_set (255,0,255);
141 HaL_Delay (1000,
142
143 rgb_set (192,192,192);
144 HaAL_Delay (1000,
145
146 1

}ig # USER CODE END 2 #/
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BEE) WS2812B R G R

TEZE447H: 07-5EE) WS28128B FZ (0l fhk.doc

ABLEFF PWM 520 LR EEE) WS2812B HYERERIG ik - w4l Kzl 5 =0 25 Ws2812B
AURIRE S

FEPRAVEESR © SLEERIELSV > HELREE GND » &k (OER#EF] PAO -

pHAAF LD2(R - HY LEDYRRLE PAS » & —HE P - &% T PCI3(Mh T EEE LD - FrAE)
TEg{R 1l » PCI3 FEAZZUEFRE Bl - I BHF &G PR A B AT TP M -

ABIFAE AR A 15 B LED -

S FrBE35E Pinout>TIM2->Channell>PWM Generation CH1 #[I[&] * £ Clock Source—>Internal
Clock °

PAQ llfir & 2Bkt - FoRTACEE BT A8 TIMER2 JE2RK 1 HHIK -
PEERE PAS HIRMIZES Rt - WOl iz 4 (Lable) & LD2 -

i 8 SPI2 TR L EEEEE
w4y SYS

o % TIM2 :

- Slave Mode lDiS&ble - = B 1 [Blue PushButtan] E:
..... Trigger Souree Disable ﬁ >\ g
~Clock Source | Tnternal Clack i BHO..

- Channell | W Generation CH1 PHL..
- Channel? | Disable ' M
b 4 PO
- Chanmel? | Disable =
--Channeld | Disable ' pe2

ENENENEE.

--Comnbingd Channels | Disable - STM3ZLO53RETx
----- Use ETR a5 Cleasing Sowrce | Disable - ﬁs LaFPE4
----- HOR activation 1 / TIM2_CHL [200]
L Cinebaleabiad PAL
i & TIMG6 =
E-® TIM21 2
[ @ TIM22
i 1y TSC 3
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1F Clock configuration %7€ A » Clock 2K JF #5845 HSI» il7 75845 System Clock 785y PLLCLK > 3lfijf HCLK
T80 5 =% Reae KB (32MHz) -

RTC/LCD Source Mux
HESE HEERTC | S LCD (KHz)
o E—] Sl
Input frequency ’ -n- CH_PWR (MHz)
ﬁ 1se_ |
- LSE - - g 37 RTC (KHz)
e FOLK (MHz)
-1000 KHz T st || |
T—= @ |
5 T Jreom
LSIRC L ﬁ
L[ Enable o5 |7 1
4 & 7 1WDG (KHz) — 1 v_ Cortex System Timer (MHz)
P [ Ny Tl APB1 peripheral clocks (MHz),
KHz
W97 - X1 APB]. timer clocks (MHz)
'MSIRC m N
= Frm— -‘P\cuhu .= APB2 peripheral clacks (MHz),
i 112 ¥ (MHz)  AME Prescaler  HGLK (MHz)
‘1 APBZ:imerclucks[MHz)
1-24 MH
Rf 1 Source Mux
o [,
|@
ook |
-
12€1 Source wsii6 | L 32 USART 1CLK (MHz)
HEIRC skt S ———-i
—|@ sE |
| —|
USBCLK (MHz) Hst s | |~
R L I12C1CLK [MHz)
RC 46 MH ¥ | svsak| e
2 Ll 3 RNGCLK (MHz) —= )
&
HSI 1
i ADC [MHz)
LPUART Source Mux | 32 |LPTIMCLK (MHz)

aair A AR RS A EAE

/* USER CODE BEGIN 0 */

#define H_VAL 26

#define L_VAL 14

#define N_LEDS 15 //LED ???, ???2??15?

#define BITS_PER_LED (3*8)

#define BIT_BUF_SIZE (N_LEDS * BITS_PER_LED)

uint16_t ws2812BitBuf[BIT_BUF_SIZE + 1]; //DMA transfer needs one byte more with ZERO,
because it will be output after DMA transfer has finished

void ws2812_set_color(int led, uint8_tr, uint8_t g, uint8_t b)
{
if (led >= N_LEDS) return;
inti=led * BITS_PER_LED;
uint8_t mask;
mask = 0x80;
while(mask) {
ws2812BitBuf[i] = (mask & g)?H_VAL:L_VAL;
mask >>=1;
i++;
}
mask = 0x80;
while(mask) {
ws2812BitBuf[i] = (mask & r)?H_VAL:L_VAL;
mask >>=1;
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i++;
}
mask = 0x80;
while(mask) {
ws2812BitBuf[i] = (mask & b)?H_VAL:L_VAL;
mask >>=1;
i++;

’

}
/* USER CODE END 0 */

/* USER CODE BEGIN 2 */
//memset(ws2812BitBuf, 0, sizeof(ws2812BitBuf));
for (int led = 0; led < N_LEDS; led++) ws2812_set_color(led, 2, 2, 2);
HAL_TIM_PWM_Start_DMA(&htim2, TIM_CHANNEL_1, (uint32_t*)ws2812BitBuf,
sizeof(ws2812BitBuf) / sizeof(ws2812BitBuf[0]));
HAL_Delay(10);
/* USER CODE END 2 */

/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)
{

/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
static int cursorled = 0;
staticuint8_tr=0;
staticuint8 _tg=0;
static uint8_tb =0;
static uint8_t state = 0;
if (GPIO_PIN_SET == HAL_GPIO_ReadPin(B1_GPIO_Port, B1_Pin)) {
for (int led = 0; led < N_LEDS; led++) ws2812_set_color(led, r, g, b);
cursorled++;
if (N_LEDS <= cursorled) {
cursorled = 0;
}
switch (state) {
case 0:
r++;

if (g) 8-

b=0;

if (r ==255) {
state++;
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}
break;
case 1:
if (r) r--;
g=0;
b++;
if (b ==255){
state++;
}
break;
case 2:
r=0;
gt+;
if (b) b--;
if (g ==255) {
state++;
}
break;
default:
state = 0;
break;
}
ws2812 set_color(cursorled, 255, 255, 255);
HAL TIM_PWM_Stop_DMA(&htim2, TIM_CHANNEL_1);
HAL_TIM_PWM_Start_ DMA(&htim2, TIM_CHANNEL_1, (uint32_t*)ws2812BitBuf,
sizeof(ws2812BitBuf) / sizeof(ws2812BitBuf[0]));
HAL_GPIO_TogglePin(LD2_GPIO_Port, LD2_Pin);
HAL_Delay(50);

// HAL_GPIO_WritePin(LD2_GPIO_Port, LD2_Pin, GPIO_PIN_SET);
}

else {
HAL_GPIO_WritePin(LD2_GPIO_Port, LD2_Pin, GPIO_PIN_RESET);
}

}
/* USER CODE END 3 */
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LCD #E r~esEnfl
EZE 2% : 08-LCDx1A2(HAL)
FEARGIF > e E &+ 3% CUBE REMEE > e A= -

A BL GPIO Pin 1F RsB&®h LCD 1Y 52X - (£ TR EERYEERNA] - BERY LCD MR E &%
LCD 1602 HIFRA&E -

Y NE PR 0 227 Pins configuration 5¢7E%[E Pin A AZ% Pin HY Lable -

=
L

L
—
CLf] Co

DED
LE1
bE2
CE=

RW
RS
DE?
DBG

STM32L053R8Tx
LQFP64
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3. Pins Configuration

1 VLCD Power
7 WC‘.T w
8 PCOD * o GPIO_Output DBO
) PC1 ] GPIO_Output DB1
10 BC2 * [le] GPIO_Output DB2
11 PC3 * o] GPIO_Output DB3
12 VSSA Power
13 VDDA Power
18 VSS Power
19 VDD Power
24 PC4 * [le] GPIC_Output DB4
25 PC5 * [le] GPIO_Output DB5
£2 Lo ] aFIu UuLpuL [B=)e)
31 VSS Power
i =6
37 PCE * (o] GPIO_Qutput DB6
38 PCT * l[e] GPIO_Output DB7
39 PC8 * 18] GPIO_Output RS
A\, 40 PC9 * l[e] GPIO_Output RW
47 VSS Power
i SR et
51 PC10 * [I[e] GPIO_Output EN
60 BOOTO Boot
63 VSS Power
64 VDD Power

S5 DU 5 A B2 LCD K2 STM32L053 HYREH -

/************** LCDl******LCD %Eﬁ%%%?g***********

*ENUE 1 B LCD BE/RWAT T3, < H PGk i
*}3£48 1 PCO~7-->DB0~7, PC8~10-->RS ~ RW - EN

*************************************************/

k= ==y=11[ =50

void LCD Data(uint8 t dat); //EZEEHEZFILCD
void LCD Cmd(uint8 t Cmd); //{HiEsF<F(LCD
void LCD init(void) ; / / LCDBYBHETE =

/ [ EHEIBUSE

//#define Data GPIOC->0DR
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Source Code : (A LA THRIBISRBIZIA THIMLE T )
/* USER CODE BEGIN PV */
/* Private variables */

void SystemClock Config(void);
static void MX_ GPIO_Init(void);

st s DLE TR

s SRR

void LCD_Data(uint8_t dat); //{&i£E&R}E( LCD

void LCD_Cmd(uint8_t Cmd); /=5 E] LCD
void LCD_init(void); //LCD HYRAEFER

//#define  Data GPIOC->ODR [/ &R} BUS Hgi

B NIE] 0 7F Source Code #EHIFEHAEAILE
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57 int main({void)
S8 H{
59 /* TSER CODE BEGIN 1 */
100 uint8 t i; /1 ERETEL
101 HAL Init();
102 SystemClock Config();
103 M GPIO Init();
104 LCD init () ; /I EE FEBRLCD
105 //LCD Cmd (0x0F) ;//0000 1111
106 //bit2:D=1, EE-~5ON
107 //bitl:c=1, EEmiEiE
108 //bit0:B=1, FfERTEE
109 //LCcD Cmd (0x04); //0000 0100,
110 //bitl:I/D=0 » JEiETEE ST
444
112 LCD_Cmd (0=85) ; /I FEEE TS EFHESGET
113 for(i='0"; i<='%';i++) //=7Ta~]
114 [H {
115 LCD_Data(i); //=JCi=F[LCDEET
116 HAL Delay(300);//7EEF » {@FEZF —FT
117 - }
118
119 LCD_cCmd (0xC5) ; //FEEFE T HRSEFHGET™
120 for(i='A'; i<= 'J';i++)//LCDEETRETCA~T
121 [H {
122 LCD Data(i); //==iTiEFILCDEET
123 HAL Delay(100);//iEEF » {@FEZF 8T
124 | }
125 /* TUSER CODE END 1 */

/* USER CODE BEGIN 1 */
uint8_t i; [ ERETEL
HAL_Init();
SystemClock_Config();
MX_GPIO_lInit();
LCD_init();  //EEEUFPR LCD
//LCD_Cmd(0x0F);//0000 1111
//bit2:D=1,EE~5: ON
//bit1:C=1,BURI#HE
//0it0:B=1, J FEEFA]
//LCD_Cmd(0x04); //0000 0100,
//bit1:1/D=0 » JFEE/RE R R

LCD_Cmd(0x85); /IR —1T5 5 [HFFGE
for(i='0"; i<='9';i++) /5T a~j
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{
LCD_Data(i); //FITiAE] LCD &
HAL_Delay(300);// 7 » 183X —FEw
}

LCD_Cmd(OxC5); // i REFHEE 4756 5 (i Fhita#r
for(i='A"; i<= "J%;i++)//LCD BE ~ZFTT A~
{
LCD_Data(i); //FITiAE] LCD #
HAL_Delay(100);//EHS » (&3 E—FR
}
/* USER CODE END 1 */

/* USER CODE BEGIN 4 */

E|/'k'k'k'k'k'k'k******************'k'k'k'k'k'k'k'k'k'k'k'k'k'k********************

*HB7-ZTE: LCD Data
*IDHREFEAL: FEEHEEREECCZFEILCD
B A8 - dat
_‘k‘k‘k‘k*‘k‘k‘k‘k*‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k*‘k‘k‘k‘k‘k‘k‘k‘k*‘k‘k‘k‘k*‘k‘k**‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k*‘k‘k‘k‘k*/
void LCD Data(uint8 t dat) //EZEEREZELCD
=24
(//uint8 t dly=2;
//Data=dat: / 1 EHEHEAZIBUS
HAT, GPTO WritePin(GPTOC, dat , GPIO PIN SET) ;
L HAL GPIO WritePin(GPIOC, ~dat, GPIO PIN RESET);
ﬂRs_l; RW 0; EN 1; //EFE AF|LCDH \
HAT, GPIO WritePin(GPIOC, GPIO PIN 8, GPIO PIN SET) ; //RS ——> 1
HAT, GPIO WritePin(GPIOC, GPIO PIN 9, GPIO PIN RESET) ; //RW ——> 0
HAT, GPIO WritePin(GPIOC, GPIO PIN 10, GPIO PIN SET); J/EN ——> 1
//while (dly—-);
HAL Delay(Z);
//EN_0; / /ZERELCD
HAL GPIO WritePin(GPIOC, GPIO PIN 10, GPIO PIN RESET); //EN ——> 0
\HAL_Delay(l) ; //LCDEZEEE 5267 /
L}

/* USER CODE BEGIN 4 */
/***********************************************************
*PRE4FE: LCD _Data
*igeti: FRERESCF A LCD
I ASHL ¢ dat
************************************************************/
void LCD_Data(uint8_t dat) //{&3£ER}%] LCD
{

//uint8_t dly=2;
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//Data=dat; [/ EREE] BUS
HAL_GPIO_WritePin(GPIOC, dat, GPIO_PIN_SET);
HAL_GPIO_WritePin(GPIOC, ~dat, GPIO_PIN_RESET);

J/RS_1; RW_0; EN_1; /185 A% LCD [

HAL_GPIO_WritePin(GPIOC, GPIO_PIN_8, GPIO_PIN_SET); /RS —-> 1
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_9, GPIO_PIN_RESET); //RW --> 0
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_10, GPIO_PIN_SET); J/EN —-> 1

//while(dly--);
HAL_Delay(2);

//EN_O; /13552 LCD
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_10, GPIO_PIN_RESET); //EN -->0
HAL_Delay(1); //LCD &5 53 A5ERK
L—_|/:\-*x***:\-xz\-:\-x**x:\-x*:\-***x:\-*x**:\-:\-x-x*x-x*1::\-1:-,\-:\-1:-,\-*x:\-*x:\-*:\-:\-x**x:\-*x:\-***x
—%ﬁng LCD Cmd
*_ i :r %ﬁv JAATAA*HW%LLCD
*8 A 287 © cnd
_x:\-*t-x**:\-*-,\-:\-t-x**:\-**:\-*:\-**:\-**:\-*:\-:\-x:\-*t:\-**:\-*:\-:tt-x*t-x**:t*-x:\-t-x*t:\-**:\-/
void LCD Cmd(uint8 t Cmd) //{EiEdr<ZEILCD
=K
//Data=Cmd; / /€85 3% E|BUS
HAL GPIO WritePin(GPIOC, Cmd , GPIO PIN SET);
HAL GPIO WritePin(GPIOC, ~Cmd, GPIO PIN RESET);
L _| _ _oLN
(//RS 0; RW 0; EN 1; //65= 2 A ZILCDY
HAL GPIO WritePin(GPIOC, GPIO PIN 8, GPIO PIN RESET); //RS —=> 0
HAL GPIO WritePin(GPIOC, GPIO PIN 9, GPIO PIN RESET) ; J/RW —=> 0
HAL GPIO WritePin(GPIOC, GPIO PIN 10, GPIO PIN SET); //EN —-> 1
HAL Delay(l);
//EN_0; //ZERELCD
\ HAL GPIO WritePin(GPIOC, GPIO PIN 10, GPIO PIN RESET) ; J/EN ——> 0
HAL Delay(l);
-}

/***************************************************************
*Eﬁléﬁfl%ﬁ' LCD_Cmd

*THRERE I (HikanSE S 74U LCD

*ﬁﬁu)\%ﬁﬁ : Cmd
************************************************************/
void LCD_Cmd(uint8_t Cmd) //{& 1% a5< %] LCD

{
//Data=Cmd; [/ A E] BUS
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HAL_GPIO_WritePin(GPIOC, Cmd , GPIO_PIN_SET);
HAL_GPIO_WritePin(GPIOC, ~Cmd, GPIO_PIN_RESET);
//RS_0; RW_0; EN_1; //en<%5 AE(| LCD N
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_8, GPIO_PIN_RESET);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_9, GPIO_PIN_RESET);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_10, GPIO_PIN_SET);

HAL_Delay(1);
//EN_O;

/ AR Lk

LCD

~AE

HAL_GPIO_WritePin(GPIOC, GPIO_PIN_10, GPIO_PIN_RESET);

HAL_Delay(1);

//RS-->0
//RW -->0
J//EN --> 1

//EN -->0

}

DEE [ ek ks e e s e e e e e e R e e e R e Rk e e e ek R ek
289 *FREIETE: LD _init

250 *ThEEfEHL : Bras b =F&EILeD

201 L e e R R R R R R R R R R R R R R R AR R R R AR R R AN AN KA A AN A A AN A AN U HARA G I AR N AW ]
292 void LCD_init(void) / /LCDAEYBTIETE =

293 [H{

294 LCD_Cmd ( ); //0011 1000, 8bit{ES, 85217, 5+ T1==El

295 LcD_Cmd ): //bit4:DL=1, 8bit{ZE&s,

296 LcD_Cmd { Y; //bit3:N=1, BErRITT

297 //bit2:F=0,5*71=Fl

298 LCD Cmd ( ); //0000 1100, BB/ ~EEON, - BE iR, BT TOEE
299 //bit2:D=1, EE-=&-0N

300 f/bitl:c= J,f“ﬁﬂz i
301 //bit0:B=0, JFEA BEE
302 LCD_Cmd ( ); //0000 0110,//EEsEiEfETTe, i EEATEREE
303 //bitl:1/D=1, S EGRE,
304 //bitl 0, FIEEArZEes
305 LCD Cmd ( ) //EEREETE

306 LCD_Cmd ( ) //EEEREA

307 Ly

308 /* USER CODE END 4 */

/***************************************************************

*@%&%ﬁi- LCD_init
*THREHG A

it Be BSR4 LCD

*****************************************************************/

void LCD_init(void)
{

//LCD HYRUGETE =

LCD_Cmd(0x38); //0011 1000,8bit {Hifigy, @i~ 2 17,5*%7 FHY
LCD_Cmd(0x38); //bit4:DL=1,8bit {Zii,

LCD_Cmd(0x38); //bit3:N=

LEUR 21T
//bit2:F=0,5*7 -1

DN

LCD_Cmd(0x0c); //0000 1100, 575 ON, BRI, IR A PRI

//bit2:D=1,Z8 & ON
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//bit1:C=0, EURIFE
//bit0:B=0, FFAZA P14
LCD_Cmd(0x06); //0000 0110,// B~ 5e it 4%, I ISs i 25 RE
//bit1:|/D=1, BRI AT,
//bit0:5=0, FFEFE 1 ZERE
LCD_Cmd(0x01); //7BFRE T
LCD_Cmd(0x02); // i ZE]a] R fir
}
/* USER CODE END 4 */

FE ¢ DL EETE User Code 4 2N » Bl AHY Source Code ©

62



