LCD driver layers

This color: v1.1 extension Application

#define LCD_DRVTYPE V1 1

BSP_LCD... (stm32_adafruit_lcd.c BSP_TS... (stm32 adafruit_ts.c
typedef struct _tFont typedef struct typedef struct
{
uint8_t BSP_LCD_Init(void); const uint8_t *table; uint32_t TextColor; uintl6_t TouchDetected;
uint32_t BSP_LCD_GetXSize(void); uintl6_t Width; uint32_t BackColor; uintl6_t X;
uint32_t BSP_LCD_GetYSize(void); uintl6_t Height; SFONT *pFont; uintl6_t V;

- I } SFONT; }LCD_DrawPropTypeDef; uintlé_t Z;
uintl6_t BSP_LCD_GetTextColor(void); }TS_StateTypeDef;
uint16_t BSP_LCD_GetBackColor(void);
void BSP_LCD_SetTextColor(__I0 uint16_t Color); typedef struct typedef enum
void BSP_LCD_SetBackColor(__IO uintl6_t Color);
void BSP_LCD_SetFont(sFONT *fonts); intl6 t X: CENTER_MODE = ©x01,

SFONT *BSP_LCD_GetFont(void); int16.t Vi F&E?TMQSEE = gxgg,
e Aog ] = oxi

void BSP_LCD_Clear(uint16_t Color); JPoint, * pPOint; | 4 ine fodeTypdef;

void BSP_LCD_ClearStringLine(uint16_t Line);

void BSP_LCD_DisplayStringAtLine(uint16_t Line, uint8_t *ptr);

void BSP_LCD_DisplayStringAt(uint16_t Xpos, uint16_t Ypos, uint8_t *Text, Line_ModeTypdef Mode);

void BSP_LCD_DisplayChar(uint16_t Xpos, uintl6_t Ypos, uint8_t Ascii);

void BSP_LCD_DrawPixel(uint16_t Xpos, uintl6_t Ypos, uintlé_t RGB_Code); uint8_t BSP_TS_Init(uintl6_t XSize, uintl6_t YSize);

void BSP_LCD_DrawHLine(uint16_t Xpos, uintl6_t Ypos, uint16_t Length); void BSP_TS_GetState(TS_StateTypeDef *TsState);

void BSP_LCD_DrawVLine(uint16_t Xpos, uintl6_t Ypos, uintl6_t Length);

void BSP_LCD_DrawLine(uint16_t x1, uint16_t y1, uint16_t x2, uintl6_t y2);

void BSP_LCD_DrawRect(uint16_t Xpos, uintl16_t Ypos, uintl6_t Width, uintl6_t Height);

void BSP_LCD_DrawCircle(uint16_t Xpos, uintl6_t Ypos, uintl6_t Radius);

void BSP_LCD_DrawPolygon(pPoint Points, uintl6_t PointCount);

void BSP_LCD_DrawEllipse(int Xpos, int Ypos, int XRadius, int YRadius);

void BSP_LCD_DrawBitmap(uint16_t Xpos, uintl6_t Ypos, uint8_t *pBmp);

void BSP_LCD_FillRect(uint16_t Xpos, uintl16_t Ypos, uintl6_t Width, uint16_t Height);

void BSP_LCD_FillCircle(uint16_t Xpos, uintl6_t Ypos, uintl6_t Radius);

void BSP_LCD_FillPolygon(pPoint Points, uintl16_t PointCount);

void BSP_LCD_FillEllipse(int Xpos, int Ypos, int XRadius, int YRadius);

void BSP_LCD_DisplayOff(void);

void BSP_LCD_DisplayOn(void);

uintl6_t BSP_LCD_ReadID(void);

uint16_t BSP_LCD_ReadPixel(uint16_t Xpos, uintl6_t Ypos);

void BSP_LCD_DrawRGB16Image(uint16_t Xpos, uintl6_t Ypos, uintl6_t Xsize, uintl6_t Ysize, uintl6_t *pData);

void BSP_LCD_ReadRGB16Image(uint16_t Xpos, uintl6_t Ypos, uintl6_t Xsize, uintl6_t Ysize, uintl6_t *pData);

void BSP_LCD_Scroll(int16_t Scroll, uint16_t TopFix, uint16_t BottonFix);

LCDdriver, TSdriver (,,i1i9325.c” or ,st7783.c” or ,,hx8347g.c” or...

LCD_DrvTypeDef (from lcd.h), TS_DrvTypeDef (from ts.h), BITMAPSTRUCT (from bmp.h)

typedef struct
{

void (*Init)(void);

uint16_t (*ReadID)(void);

void (*DisplayOn)(void);

void (*DisplayOff)(void);

void (*SetCursor) (uint16_t, uintl6_t);

void (*WritePixel)(uintl6_t, uintl6_t, uintl6_t);

uint16_t (*ReadPixel)(uintl6_t, uintl6_t);

/* Optimized operation */

void (*SetDisplayWindow) (uint16_t, uintl6_t, uintl6_t, uintl6_t);
void (*DrawHLine) (uint16_t, uintl6_t, uintl6_t, uintil6_t);
void (*DrawVLine) (uint16_t, uintl6_t, uintl6_t, uintil6_t);

uint16_t (*GetLcdPixelWidth)(void);
uint16_t (*GetLcdPixelHeight)(void);

void (*DrawBitmap) (uint16_t, uintl6_t, uint8_t*);

void (*DrawRGBImage) (uint16_t, uintl6_t, uintlé_t, uintl6_t, uint8_t*);
void (*FillRect) (uint16_t, uintl6_t, uintl6_t, uintl6_t, uintil6_t);
void (*ReadRGBImage) (uint16_t, uintl6_t, uintlé_t, uintlé_t, uint8_t*);
void (*Scroll)(int16_t, uintl6_t, uintl6_t);

}LCD_DrvTypeDef;

typedef struct
{

void (*Init)(uinti6_t);

uinti6_t (*ReadID) (uintl6_t);

void (*Reset) (uint16_t);

void (*Start)(uintl6_t);

uint8_t (*DetectTouch) (uint16_t);

void (*GetXY)(uint16_t, uintlé_t*, uintle_t*);
void (*EnableIT) (uintl6_t);

void (*ClearIT)(uintl6_t);

uint8_t (*GetITStatus) (uintl6_t);

void (*DisableIT) (uintl6_t);

}TS_DrvTypeDef;

I0 driver (,lcdts io gpio8.c” or ,lcd io spi.c” or ,lcdts io fsmc8.c” or lcd[ts]...)

void LCD_Delay (uint32_t delay);

void LCD_IO_Init(void);

void LCD_IO0_B1_OnOff(uint8_t Bl);

void LCD_IO_WriteCmd8(uint8_t Cmd);

void LCD_IO_WriteCmd16(uintl6_t Cmd);

void LCD_IO_WriteData8(uint8_t Data);

void LCD_IO_WriteDatal6(uintl6_t Data);

void LCD_IO_WriteCmd8DataFill16(uint8 t Cmd, uintl6_t Data, uint32_t Size);

void LCD_IO_WriteCmd8MultipleData8(uint8_t Cmd, uint8_t *pData, uint32_t Size);

void LCD_IO_WriteCmd8MultipleDatal6(uint8_t Cmd, uintl6_t *pData, uint32_t Size);

void LCD_IO_WriteCmdl6DataFilll6(uint16_t Cmd, uintl16_t Data, uint32_t Size);

void LCD_IO_WriteCmdl6MultipleData8(uint16_t Cmd, uint8_t *pData, uint32_t Size);

void LCD_IO_WriteCmdl6MultipleDatal6(uint16_t Cmd, uintl6_t *pData, uint32_t Size);

void LCD_IO_ReadCmd8MultipleData8(uint8_t Cmd, uint8_t *pData, uint32_t Size, uint32_t DummySize);
void LCD_IO0_ReadCmd8MultipleDatal6(uint8_t Cmd, uintl6_t *pData, uint32_t Size, uint32_t DummySize);
void LCD_IO_ReadCmd8MultipleData24to16(uint8_t Cmd, uint16_t *pData, uint32_t Size, uint32_t DummySize);
void LCD_IO0_ReadCmd16MultipleData8(uint16_t Cmd, uint8_t *pData, uint32_t Size, uint32_t DummySize);
void LCD_IO0_ReadCmd16MultipleDatal6(uint16_t Cmd, uintl6_t *pData, uint32_t Size, uint32_t DummySize);
void LCD_IO_ReadCmd16MultipleData24tol6(uint16_t Cmd, uintl6_t *pData, uint32_t Size, uint32_t DummySize);
uint8_t TS_IO DetectToch(void);

uintl6_t TS_IO_GetX(void); (only

uint16_t TS_IO_GetY(void); lcdts...)

uint16_t TS_IO_Getzi(void);
uint16_t TS_IO_Getz2(void);

Hardware

GPIO, SPI, FSMC, LTDC...
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Table 5. Medium-density STM32F103xx pin definitions (continued) #define LCD_SPI_MODE 1 // half duplex n
Pins Alternate functions!®! . —
#define LCD_RST B, 11 :ll
#define LCD_RS B, 14 w
#define LCD CS B, 12 w1
@ .
2 B . #geime LCD_SCK B, 13 é
= @ T ain #define LCD_MOSI B, 15
=] g [ = e =S [ m - ) g ;o) _ )
- |2 |c s |2 Pin name function . —
e |S|g|a|d &| 2| (after reset) |  Defaut Remap #define LCD_MISO X, @ // not used "3
g2 @|g|%5|g #define LCD BL c, 13 N
Ly ? w |3 2 s = _ > 0
- e | F = #define LCD_BLON 0 <
=
g oy
If software SPI =)
Ve — N #define LCD_SPI 0
\E splz_scﬁ?g}
J8 [K12| 26 | G8 | 34 |52 | - PB13 Vo |FT|  PB13 (U i -
TIM1_CH1N © If herdware SPI
#define LCD_SPI 2
SPI2_MISO/
H8 |K11| 27 | F&8 | 35 | 53 | - PB14 Vo [FT PB14 USART3_RTS® -
[i]
TIMI_CH2N
8 |k10|28 | F7 |36 | 54 | - PB15 volFT| a5 m, -
Table 78. Summary Gf DMA1 re}juests for each channel O C:? C:? C:) O
Peripherals | Channel 1| Channel 2 Chanrm_'ﬁanneld Channel5 | Channel & | Channel 7 ';_';_'z_'z
R F o ¥
- - o @0
ADC1 ADCA A~
SPUIS - SPI1_RX SPI1_TX \| SPi2nzs2_RX)\SPI2nzs2_TX - -
USART - USART3_TX | USART3_RX ~Tx |U X | USART2_RX | USARTZ_TX
2c - 12C2_TX 12C2_RX 12C1_TX 12C1_RX
If hardware SPI and DMA on
| #define LCD_DMA_TX 1, 5, @ // DMA number, channel, priority )
t#tdefine LCD_DMA RX 1, 4, 2 // DMA number, channel, priority
TIM3_CH4 TIM3_CH1
TiM3 - TIM3_CH3 | 3 up - TIMA_TRIG -
TIM4 | TIM4_CH1 TIMA_CH2 | TIM4_CH3 - TIM4_UP

t#tdefine LCD_SCK_EXTRACLK 1 // ST7735: 1 extra clock (when data direction change from write to read)




Stm32f303cct — st7735 spi setting
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Table 13. STM32F303xB/STM32F303xC pin definitions (continued) #define LCD_SPI_MODE 1 // half duplex n
Pin number Pin functions . —
#define LCD_RST B, 11 :ll
#define LCD_RS B, 14 w
Pin name g g t#tdefine LCD_CS B, 12 Ul
€ |2 |g | |(unction| Z|5 g #define LCD SCK B, 13 P
uﬁi E E i after n_E ® | = Alternate functions Additional functions. #define LCD_MOSI B, 15 o
; g |G |G| rese ] #define LCD_ MISO X, @ // not used 1=
#define LCD_BL c, 13 %
#define LCD_BLON 0 x
A~ =
\sm_sc?zsz_cn,usmrs ADC3_IN5, COMP5_INP, 3
J3 |52 |34 | 28| PB13 |10 |TTa|®N 1_CHI1N, OPAMP4_VINP, If software SPI o
TSC_G6_I03, EVENTOUT | OPAMP3_VINP #define LCD SPI )
SPIZ_MISO,1252ext_SD,
2 1s3|as| 27| eeia |yo|TTs|@|USARTI_RTS_DE, COMP3_INP, ADCA4_IN4,
2177 | TIM1_cH2N, TIM15_CH1, | OPAMPZ_VINP
)S&w EVENTOUT I:f_h.a.r_dw.a.r_e_S_EL_ZZMI:lz
PIZ_MOS|)[252_SD, #define LCD_SPI 2
“ — . RTC_REFIN, ADC4 IN5. COMPS INM #define LCD_SPI_SPD 1
Ha | 541 36 | 28| PBIS 1O TTa | ™0 o8 CHIN, TIMIS_CHZ, NS, - #define LCD_SPI_SPD_READ 4
EVENTOUT
Table 15. Allerna-t; functions for port B (continued)
Par O ® O
P?n AF0 AF1 AF2 AF3 AF4 AF5 AF6 AFT AF8 AF9 AF10 AF12 | AF15 [ [ (%) (%)
Name IZ—IU—IU_P
S 8 £ £ 3
B3 TSC_ (sm_scn,‘ M1_ ~ z 2
G6_103 1252_CK HIN
TIM15_ TSC_ :W{ TIM1_ If hardware SPI 2 7
patd cHi 66_104 12528x_SD |CH2N #define LCD SPI AFR 5
pets |RTC_  |TIM15_[TIM15_ TIMI_ (| SPIZ_MOSTY _ - 1
REFIN |CH2 CHIN CH3N \I232_SD > | ) ) | -
S
Table 78.

STM32F303xB/C/D/E, STM32F358xC and STM32F398xE summary\of DMA1 rdquests
for each channel

Peripherals | Channel 1 | Ck 12 | Ck 13 | Ci 14 | Channel 5 Channel6 Channel?
ADC ADC1 - - ) — — -
SPI - SPI_RX sp1_Tx \ sPiz_rx \)sp_tx ) -
"
USART - USARTS_ [ jsarra px | DSABT=T D8aBL=T ey ax|usarT2_Tx
X - > RX - -
12c 1zca_tx" | 12ca_rx 12C2_TX 12C2_RX 12C1_TX 12C1_RX
If hardware SPI and DMA on
t#tdefine LCD_DMA_TX 1, 5, @ // DMA number, channel, priority
t#tdefine LCD_DMA RX 1, 4, 2 // DMA number, channel, priority

#tdefine LCD_SCK_EXTRACLK 1 // ST7735: 1 extra clock (when data direction change from write to read)




Stm32f411 board — st7735 spi setting
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Table 8. STM32F411xC/xE pin definitions (continued) #define LCD_SPT MODE 1 // half duplex
Pin number
E .
© - ° Pin name 2 [ 2] , #define LCD_RST B, 2
% E b4 § E {fum:tion?ﬂer i‘ § % Alternate functions | Additional functions #define LCD_RS B, 14
& |G| L g ree® 21812 #define LCD CS B, 12
52 =28 = #define LCD_SCK B, 13
N #define LCD_MOSI B, 15
26 | 32 | 61| 52 | ka2 P13 o |er _(spli_sc 22ﬁ_gﬁ, ) #def%ne LCD_MISO X, © // not used
BvERTOUT m #define LCD_BL c, 13
#define LCD_BLON 0
TIM1_CH2N, -
SPI2_MISO,
27 35 F1 53 | K11 |PB14 O [FT| - [I2582ext_SD, -
SDI0,_ 0B, If 59ftware SPI
EVENTOUT #define LCD_SPI 0
RTC_50Hz,
( —6H3N, If hardware SPI
28 36 E1 54 | K10 |PB15 o [FT| - \|SPI2_MOSIN252_5D, RTC_REFIN .
o #define LCD_SPI 2
EVENTOUT
Table 9. Alternate fi (continued)
AFOD AFD1 AFD2 AFD3 AFD4 AFDS AFOE AFO7 AFO8 AF0D AF10 AF11 | AF12 |AF13 | AF14| AF15
SPIZN2SZY
Port TIM3! N | g | | 5P| sPomsy zc2t
SYS_AF | TIM1/TIM2 TIM4/ TIMS 'I"'IIHM‘\'I:' 1263 Izslzz?apw :ﬁg:g Idm!’r!i‘ USARTE 1263 OTG1_FS§ SDIO O @ @ @
P e e - w w (%) (%)
(5255 |  If hardware SPI 2 Y g—8—-5-8
X i 5 T 2 2 9}
PE14 TIM1_CH2N R sPT o,lzszex:_sn _ #define LCD_SPI_AFR 5 By 2 g 8 “
FB1S RTCZ—SDH TiMi_CH3N - ( S,zg{fsog'\ - - ou"}T
Ne——"" .
Table 27. DMA1 request mapping (STM32F411xC/E)
Peripheral Stream 0 [Stream 1 |[Stream 2 |Stream 3 Stream 4 |Stream5 |Stream € |Stream 7
requests | —
p. L
Channel 0 SPI3_RX 12C1_TX SPI3_RX \ SPI2_RX SPI2_TX \iPls_Tx SPI3_TX
Channel 1 12C1_RX 12C3_RX N 12C1_RX 12C1_TX 12C1_TX
Channel 2 TIM4_CH1 1263_EXT_RX | TIM4_CH2 |[282_ EXT_TX |12S3_EXT_TX | TIM4_UP | TIM4_CH3
Channel 3 1283_EXT_RX TTI""“?—CUHZ 12C3_RX | 1282_EXT_RX | 12C3_TX TIMZ CH1 TiM2_CHZ | TIMZ_UP
Channel 4 If hardware SPI and DMA on
Channel 5 TIM3_CH4 TM3_cH1 | #define LCD DMA_TX 1, @, 4, © // DMA num, chn, stream, priority
TIM3_UP TMITRIC | gdefine LCD_ DMA RX 1, @, 3, 2 // DMA num, chn, Stream, priority
TIMS_CH3 | TIMS_CH4 TIMS_CH4
Channel & TIME. UP Tivs TRig | TIME_CH Tivs TR | TMS_CHZ _ _ | -
Channel 7 12C2_RX 12C2_RX | 12C2_TX |

#tdefine LCD_SCK_EXTRACLK 1 // ST7735: 1 extra clock (when data direction change from write to read)




Stm32f411 board —ili9341 spi with touchscreen (common spi)
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Table 8. STM32F411xC/xE pin definitions (continued) t#tdefine LCD_SPI_MODE 2 // full duplex
Pin number t#tdefine LCD_RST B, 2
g t#tdefine LCD_RS B, 10
@ =] Pin name 22| w i
= 4 E § 2 (function after = § % Alternate functions | Additional functions #def:}ne LCD_CS B, 12
a E @ | B § reset)(") E|8| = #define LCDTS_SCK B, 13
21329 |%§ g #define LCDTS_MOSI B, 15
t#tdefine LCDTS_MISO B, 14
(splz'sc N'sz o« #tdefine TS_CS B, 1
26 | 34 | 61 | 52 | K12 |PB13 Vo [FT| - ™ 254:0|<: - #define TS_IRQ B, 0
EVENTOUT #define LCD_BL X, © // not used
- X #tdefine LCD_BLON 0
(SPIZ_MISO,
27 35 F1 53 | K11 |PB14 Vo |FT| - & 1 -
SDIO_ DB, If 59ftware SPI
EVENTOUT #define LCDTS_SPI @
RTC_50Hz,
( —6H3N, If hardware SPI
28 36 E1 54 | K10 |PB15 o |FT| - SPIIE_MOS 52_5D, RTC_REFIN #define LCDTS_SPI 2
EVENTOUT
Table 9. Alternate fi T (continued)
AFOD AFD1 AFD2 AFD3 AFD4 AFDS AFOE AFO7 AFO8 AF0D AF10 AF11 | AF12 |AF13 | AF14| AF15
Port TIMs/ SPHZS1S spsmpgfy SPIRN2S3
SYS_AF | TIMATIMZ T.J.'?'?.’m ;lmza '“I‘;‘._'{f"’ ;SE}S':W :mﬁ::; I.stsf:;!'rg‘ USARTE ';z" OTG1_FS 5010
/ 1285
PBI13 TIMI_CHIN ( o N\ - If hardware SPI 2 w
PE14 TIM1_CH2N \ SPIZ_MISO |2¥ex:_sn . #define LCDTS_SPI_AFR 5 "#_T
PB15 RTCZ—SDH TIM1_CH3N - \\Sﬁzga'fsogl ‘ - ‘ ‘ | - | cK | - | - |OU’¥T
N .
Table 27. DMA1 request mapping (STM32F411xC/E)
Peripheral Stream 0 [Stream 1 |[Stream 2 |Stream 3 Stream 4 |Stream5 |Stream € |Stream 7
requests | —
p. L
Channel 0 SPI3_RX 12C1_TX SPI3_RX \ SPIZ_RX SP12_TX \iPla_Tx SPI3_TX
Channel 1 12C1_RX 12C3_RX N 12C1_RX 12C1_Tx 12C1_TX
Channel 2 TIM4_CH1 1283 EXT_RX | TIM4_CHZ |I252 EXT_TX |I1253_EXT_TX | TIM4_UP | TIM4_cH2
TIMZ_UP TIMZ_CH2 | TIMZ_UP
Channel 3 | 1283 EXTRX | oy 203 RX | 1282 EXT_RX | 1203_TX TIMZ CH1 vl (e
Channel 4 If hardware SPI and DMA on
Channel 5 qmgar ;w}ﬁ;é #define LCD DMA TX 1, ©, 4, © // DMA num, chn, stream, priority O
- - #tdefine LCD _DMA RX 1, ©, 3, 2 // DMA num, chn, Stream, priority
TIMS_CH3Z | TIMS_CH4 TIMS_CH4
Channel & TMEUP | Tims TRiG | TIMSCHI TS TRIG | TMS.CHZ _ _ | -
Channel 7 12C2_RX 12C2_RX | 12C2_TX |

#tdefine LCD_SCK_EXTRACLK © // ILI9341: @ extra clock (when data direction change from write to read)




Stm32f407vet gpio 8bit setting
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Pe7|(¥) (¥)|PB6
Pp7|(8) (B)|PD6

GND | @® GND  +3.3 BT_RST

@
DAT1 PCo
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PELS | (8) (2)|PB10

pe2|(2) (%) |Pe3
pea| (&) (2)|PES
PB11| (&) (&) PB12

VR-|(®) (R)| VR
Pa0| () (®)|pat
PA2|(B) (B)|Pa3
Pad|(X) (B)|Pas
Pas | (B) (8)|pa7
PBO| (&) (®)|PB1
PE7 | (&) (8)|PE8

pca|(8) (¥)|pcs
PB13|(3) (&) PB14

|
#define LCD_RST C, 5 ‘ H

#define LCD_RS

#define LCD CS B, 12 I1L19488 SPI Icd with SPI touchscreen

D

B
#define LCD_SCK B, 13

B

B

#define LCD MOSI B, 15 (320X480)

#define LCD_MISO

#define LCD_BL B, 1
#define LCD_BLON ©

T_IRQ
#define LCD_SPI_SPD_WRITE 1

#define LCD_SPI_SPD_READ 3 T_DO
#define LCD_SCK_EXTRACLK 1 T_DIN

T.CS

T_CLK

DO
(a) |sp_sck ViSO

(3) |sp_miso LED
(2) |sp_mosi SCK

sol
(1) |sp_cs VoS!

DC/RS

RESET

cs

GND

©00R0P0e0Ee0E6E

vce
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STM32 pin Board function
= = - 2
= @ | = @ =4
3 |3 |€ = E|lo|z |8 g z|5|e|e
£ o 2|82 R|leD|alB8|9 |3 |uW 2|2 |2 |8 || ™
- e | g o alale|@Q @lw Fly|=]|8]2 o| o
2 S >lal8|a|a 24P |e|lg|8|@|9|®°
LU IR
= [«8 = o
=
BOOTO |138 g - - - - - - - - - - - - - - - = |21 -
m 1/-\
= | (|
MNRST 25 E - - E E ﬂ - - - | 3 - - - - 5 - - - 12
= r |c| e
PAD 3 - - - - - N~ - - - | m - - - - - - - - 18
) T T T T T 1T ]
- > >
PC2 28 - | = | = |@® |wfw]|) -] - . ‘B
ttdefine LCD_SPI_MODE 1 // half duplex
oo ! o) ]
< V. #define LCD_RST X, @ // not used ]
PD13 a2 - - | - -2’3 - - #define LCD RS D, 13 7
= | O #define LCD CS C, 2
#define LCD SCK F, 7 _
» o N #define LCD _MOSI F, 9
PF7 19 - - - 8 - Q 2 = #define LCD_MISO X, © // not used (half duplex) i
w o yn #define LCD BL X, 8 // not used
~l o #define LCD_BLON 0 |
PES 20 -l - - -l -]@| -] - -]-]-|=-]=-|=]=|=-=1]-]7s
N\ | =
o\ .
o 73]}
PF9 21 - - - lal -\2\S - - - - - - - - - - - a
\ &
\
YOI 1
.7
[T 5
L ,:H_"] R R0
T ST BT 5
EMABLE 2 EMABLE LBEVBD 9 B2
LT IHFTTLE 31 y . ] B3
o _Ll.7] > i HEYNE 37| DOTCLK DH-I;I.:-I- :7 B
il WEY WL 34 Hl"r.'t_:'*-ﬂ. et 26 B3
— WML DBNAEY 7% T
S . DRYBE |- -
B[0_T |u..- EEL :g (&5 DBESES :: E,
e R T DEEGD =52 =
— - TE DETIG = {;4
N a - N2 = -
8803 WRX DCX 36 [ el =
DCX B 37| VRUDCex il I T
= NS [HEIO e =7
et U DB LAGS :2 H;
If software SPI 3 -
3 — NREST 3 - LB 120 16 B3
#define LCD_SPI 0 {_WEST 3 RESET DBIR] (= T
x "
——— VEYRL b : 13 RE
o + Vil DBElAES 3 x
e Lf hardware SPI - 2] voms DRI [ B
_— #define LCD SPI 5 o [ ATeF
— ] =2 LA T
R!I\ : H.ﬂ‘.r,.'l.l 45 LEDIEL a1 21 I3
= SRS DTN R&3 ] =h . a2 1842
SPME_SUK y H_Lu."". 1] 47 tig :::E a3 1843
S SP1S_MOS] R&T, 0 L8 LEDIKA )
BETELE = YD 3 VD3 Pine) (—5—3
= il =— YD BC_CTRLinG) [
o T AL BONE) |
¥u
AR = XR LD !
SETCZATB3T0T [
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Table 12. STM32F427xx and STM32F429xx alternate function mapping (continued)

1. These requesis are available on STM32F42x000 and STM32F4 3000

ttdefine LCD_SCK_EXTRACLK © // ILI9341: 0 extra clock (when data direction change from write to read)

AFO AF1 AF2 AF3 | AF4 | AFS AF6 AFT AFE AF9 AF10 AF11 AF12 AF13 | AF14 | AF1S
Port SPI3/ | USARTE/ | cCAN1UZ | OTGz_Hs
SYS | TIMiZ | TiM3s Tﬂ.':".‘m 'zfl.';’ §f-'fsf sspmaa USARTY/ | UART4/ST |TiMi2M3na | foTG1_ | ETH [ FMCISDIO | pemi | Leo | svs
73 I8 iLcD FS -
e
N
Tin1 SPIS SAH FMC EVEN
PET | - - ci” |\ sex Jucus - UARTT_Tx - NREG - TOUT
_—
PFa : } ) | sPIE_ | san_ FMC_ : EVEN
MISO | SCK B | If hardware SPI 5 NIOWR TOuT
L, N
spis_\ sar_ | #define LCD_SPI_AFR 5 EVEN
PFO | - - - - \| mosT ) FsE FMC_cD - TOUT
Table 4®quest mapping
Peripheral
requests Stream 0 Stream 1 Stream 2 Stream 3 Stream 4 Stream 5 Stream & Stream T
TIME_CH1 TIM1_CH1
Channel 0 ADCA sa11_aih TiME_CH2 sal1_aln ADC1 sal1_g!" TIM1_CH2
TIME_CH2 TIM1_CH3
Channal 1 DCMI ADCZ ADCZ a1 gl spPie_Txl! sPig_Rxi DCMI
T — P
Channel 2 ADC3 ADC3 %Pus_nx'D %PIE-_TKD CRYP_OUT | CRYP_IN HASH_IN
Channel 3 SPI1_RX SPI_RX SPI_TX SRI_TX
Channed 4 spld_Rod? spla_Txl USARTI_RX S0I0 USARTI_RX SDI0 USARTI_TX
Channd 5 If hardware SPI and DMA on
t#tdefine LCD_DMA TX 2, 2, 4, © // DMA number, channel, stream, priority
Channel § #define LCD DMA RX 2, 2, 3, 2 // DMA number, channel, stream, priority
TIM&_CH4
Channsl 7 TIME_UP TIME_CH1 TiME_CcHZ2 | TiMa_cH3 | sPis R | spis_TxM | TIMB_TRIG
TINEE_COM
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@R |

\\ \ss
AV

S
N
-4 -

gl o il [l 1l [°]1°]°] “\‘

] o <l 27| optional SD SPI [ofo]o] || 4

T[T [ oo el 1

/ Pt -

L *7’>\ 5 )“//_T‘\ ‘\‘ - “w‘ ‘\“ ‘\‘ ““ ‘w“ ‘\‘

7e|| 2 8/8/2 8 5 88838 333225828485 |
W TE 2000 ®® e a8e®®

|
: [ ]
/ AN | of
PN 1/
R

32768Hz

#define LCD _CS

B, 5 S
#define LCD RS A, 0 // TS XM
#define LCD WR A, 1// TS_YP
#define LCD_RD B, 1
#define LCD _RST B, ©
#define LCD DO B, 8
#define LCD D1 B, 9 Table 5. Medium-density STM32F103xx pin definitions (continued)
#define LCD D2 B, 10 Pins Alternate functions!®
#define LCD D3 B, 11
#define LCD D4 B, 12
#define LCD D5 B, 13 @ _
#define LCD D6 B, 14 // TS_XP - z © =%l Main
#define LCD D7 B, 15 // TS_YM 2 ?_* & 3 E '8_ 2 Pin name B E function(®
§ a 5 é |2 o £ | ol (after reset) Default Remap
#define LCD_BL X, @ // not used uwls E £1919 g =
#define LCD BLON 7] §
If analog touchscreen:
#define TS_ADC 1 // ADC1, ADC2
#define TS XM ADCCH 0 // ADC12 IN® P < 0]
#define TS_YP_ADCCH 1 // ADC12_IN1 G2lL2 |10 |Gz |14 |23 |7 PAQ-WKUP o\ - PAD : 0) -
#define LCD_WRITE DELAY @ // (72MHz)
#define L CD_READ DELAY 1 // (72MHz)
#define TS AD DELAY 500 H2|M2 |11 |H2 (15|24 | 8 PA1 o - PA1 -
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/ \’9“‘
“ . \Ei\ \‘\ ““?s “ “ \ “‘ “ ‘
L T | \ | \‘ \“ \‘ | w“ \‘
511 2 28/3/2 8 58 8. 3.8/5 3583228583388 1
I T T 3 - |
w — E E]@é‘@@@@@@@@@| | |
‘
swo — / VLN Il of
SWIO — 33V @ |52 / ! 1 1 /
SWCLK ——_ ) <:> &g <:> <:>
GND B 10 = \ o —
B I 9 NS ]
w3 HE °®@§E
o Eii | i L IOI®
GND - [ @ &= | i t T
plofe oo [8]ofote]Fo
20 @0 O®06 0606606006 ® 66w o
g 3 88 2 2.2 % 2 T8 2\2 g 8
L @ o o | \ \ \@ @ E
b N\ M
P \
\

#define LCD _CS
t#tdefine LCD_RS
t#tdefine LCD_WR
ttdefine LCD_RD
t#tdefine LCD_RST

t#tdefine LCD_DO
t#tdefine LCD_D1
ttdefine LCD_D2
ttdefine LCD_D3
t#tdefine LCD_D4
ttdefine LCD_D5
t#tdefine LCD_D6
ttdefine LCD_D7

t#tdefine LCD_BL
t#tdefine LCD_BLON

If analog touchscreen:
#define TS_ADC
#define TS_XM_ADCCH
#define TS_YP_ADCCH

#define LCD WRITE DELAY
#define LCD READ DELAY
#define TS AD DELAY

X, @ // not used
2]

=

1
2

500

W W > > W
[P

-

Lo T
O

U W W W W W ®®

-

OrRrOUV
~~
~
-
wn
<
o

[ Y
W N O

14 // TS_XP
15 // TS_YM

// ADC1

// ADC1_IN1
// ADC1_IN2

// (72MHz)
// (72MHz)

Table 13. STM32F303xB/STM32F303xC pin definitions (continued)

Pin number Pin functions
Pin name g
o . g £
e s | = - (function =8 g
ai E E g after E% |z Alternate functions Additional functions
S|g |G| @G reset) | B | g
s 9 | = - =
USART2_CTS,
Ho | 23 | 14 | 10 PAD 1o | TTa | @ TIMZ2_CH1_ETR, TIME_BKIN,
TIMB_ETR,TSC_G1_IO1, COMPT_| INP
COMP1_OUT, EVENTOUT
) | s G _ s
Ja | 24 (15 | 11 PA1 WO |TTa ~VINP,
TIM15_CH1N, RTC_REFIN, OPAMP3 VINP
EVENTOUT -
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> >
R NCRON - X - JORORORORONONONONONONONONONORONONORONO,
() ) @ @ @ (3 (9 (o (2 3) @ G 29 () (9 (18 (19 (W) @ W) (&) () V)
e 2 2 ©§ 2 5 8 53,8 823 8 8 53598 2 38 83 4998
o Ic} ] a a a a a, a a a g ‘&) g g a a //Q- E E E a
) e
DAT1 PC9 / -7 B
DATO (DO) | D PC8 / -
GND @« GND | //
CLK (SC @ Pc12 | )
3 +I§l.(3(\/ H @ +3.3V ‘ )/ GND | @ (2) | NRsT
CMD (DI) GO PD2 | /
DAT3 (CS) % :gié ‘ ,// FSMCfgig @ @ ESDSIc,Dy
DAT2 | / PD8 PE15
FSMC_D13 @ @ FSMC_D12
- T
‘ Fsmcf[E)i;l @ i;lnac_mo
JTAG\/. +5V : PE12 @ PE11 ‘
-Dl | FSMC_D9 FSMC_D8
ano | @ @ cno (o] | ol ) | |
o | @ )| |(3)|Rx-palo ‘J‘“ FSMC;Z ESE';'C‘DQ
| / FSMC_D5 @ FSMC_D4
RsT(15) | @) (15)| |(a) |Tx-PA9 | / PDL PO o
GND(16) PB3 (TDO) 1 // FSMC_D3 @ FSMC_D2
GND Q @ (SWO) “‘ / PD15 @ pD14 |
v ano | €@ () I / c FSMC_D1 FsMiC_bO
sSwo | [ PD4 ,, PD5
SWio ono | @ (o) Fate TH) | FSMC_NOE Fomc_we
SWCLK (SWCLK) by po13 @) @1% \
GND PA13* (TWS) ‘\‘ ! FSN\J[C_A]SV FSMC_|
T 0 o | g Eo ez
¥ - NOMISH \ 2¢34 | fos pota |\
\1 ‘T‘ 0S| @ T_MISO '
GND [ @) (3) |PBa* (TRST) \ 0900 0. pon
N N @ LCD_BL
33v|@ @ |+33v g 1\ | 2 /
£ 3| 16cvsic ‘ © oo
=] \
peg (8) (7)|NC g e v | @D GND w
Ve, O O g L |
USB b+ |G pai2  pe7(a) (3)|pBs N ERR \‘
D|@® Y9 |
oo @ GND 33V (D) @6 Vo ) . |
> | <
Y | (e \
LA AURUN  NORORORONORONORORORORORORONORORORORONC) SN\
00O PDOWHBBWBW®WE®® @EGEGEE®-@WweE ® & 3
3 7 % 2§ 3§ £8 % ¢ g3 e3grezgyggzg 7
+ ? ? o} a a a a a > a a a a a a a a w w w E g
#define LCD CS D, 7
#define LCD_ RS D, 13
#define LCD WR D, 5
#define LCD RD D, 4 ‘
#define LCD_RST  C, 5 ‘QQOOOOOO‘ ‘QQQQQ/OOO“
#define LCD DO D, 14 5 2 53 14 8 8 5 8 8 3/8 8 |
#define LCD D1 D, 15 2 ‘
#define LCD D2 D, @
#define LCD D3 D, 1 . .
#define LCD D4 E, 7 Adafruit 8bit paralell LCD
#define LCD_D5 E, 8 . L.
#define LCD D6 E, 9 (optional: analog resistiv touchscreen)
#define LCD_D7 E, 10

[

#define LCD_BL B,
#define LCD_BLON ©

#define LCD_WRITE_DELAY 1
#define LCD_READ_DELAY 2

If analog touchscreen:

#define TS_XM_AN A, © Z
#define TS_YP_AN A, 1 [II
=

#define TS_XM_ADCCH ©

#define TS_YP_ADCCH 1

#define TS_AD_DELAY 500
// datapins setting to output (data direction: STM32 -> LCD) ‘ Speed Optima|izati0n
#define LCD_DIRWRITE { /* D@..D1, D14..D15, E7..E1@ <- @bl */\
GPIOD->MODER = (GPIOD->MODER & ~@b1111 1111) | ©b@1010000000000000000000000000101; \
GPIOE->MODER = (GPIOE->MODER & ~@b 11111111 ) | 1010101/ 5
// datapins setting to input (data direction: STM32 <- LCD)
#define LCD_DIRREAD { /* D@..D1, D14..D15, E7..E10 <- 0b@@ */ \
GPIOD->MODER = (GPIOD->MODER & ~@b1111 1111); \
GPIOE->MODER = (GPIOE->MODER & ~@b 11111111 )}

// datapins write, STM32 -> LCD (write I/O pins from dt data) \

#define LCD_WRITE(dt) { /* D14..15 <- dte..1, De..1l <- dt2..3, E7..10 <- dt4..7 */ \ \ \

GPIOD->0DR = (GPIOD->ODR & ~@b1100000000000011) | (((dt & @be0EEER11) << 14) | ((dt & ©bEEEO1100) >> 2)); \ o ;i )

GPIOE->0DR = (GPIOE->ODR & ~@b0000011110000000) | ((dt & 0b11110000) << 3); } ‘O O b O b O‘ ‘O ‘O O O O O‘

// datapins read, STM32 <- LCD (read from I/O pins and store to dt data)

#define LCD_READ(dt) { /* dt@..1 <- D14..15, dt2..3 <- D@..1, dt4..7 <- E7..10 */ \

dt = ((GPIOD->IDR & ©b1100000000000000) >> 14) | ((GPIOD->IDR & 0bOEOOAREEOEERRO11) << 2) | \
((GPIOE->IDR & 0b000EO11110000000) >> 3); }

3.3v
+5V

a «
a

=

I c =2
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8bit setting

> . - -
BB EEEEEEEEEEEEEEEEEEEEEEEEEE:
®OO®®®m®®®MEeEEE®EME®E®@wH®EHWEOEE O
® () (o (9 (2 (o) () (30) (40) (2 @) (8 (o) (9 (2) (9) () (29) @) @) (o) (1®) (19 (19) 1) ) (&) (&) @ )
> o o~ + o < o~ o 00 — wn o - - n ~ wn (2} - oM — o 00 o < o~ o [t} <t o~ o
n ek g 2 O oL op oa & ¥ ¥ @ 8 & &8 &8 & & & ¥ @ & & & & & & & &
+ £ a a a a a a o \ a
+5V | @ +5 ' P
UsB Il)); 23 = ‘\“ g PFO[ DI ]+3.3V
%G) GND 2 PE3
GND | @ GND RX |3 PFI0[ D2 |+33V
JTAG .':;\10 “‘ ;g GND ° @ RST
| 5
GND @ PA9 | = TET FSMCfgig @ @ ::SDSICTDM
GND @ @ \\‘ FSMC_EI:I)i @ @ iSEl\llISC‘_DIZ
oND | @ () RsT D3: power LED (3.3V) | ) ()|
J PB3 (TDO ! P ’
+5V/ GND Q @ (Swé) ) ‘\\ Fsmg_Eég @ rr-fsErlwlc‘_Ds
SwWo \
2 o @ | @) @B
SWCLK PA14* (TCLK
GND GND @ @ (SWCLK() ) | Fsmcfsz @ ESEZ/IC D4
" \
GND° @ F?V\llla'o)(TWS) \\ FSMCig; @ EsDﬂcTuz
oo | @ (5) pats (D) y \ rswc.o1 | 2 (12 e oo
3
GND ° @ PB4* (TRST) =) E %% ““‘ FSMC_I:([;; " ?SDSIC‘_NWE
Z2 04 | fF1 h
+3.3V @ @ +3.3V ;56@ \ FSMCf/i; @ @ EsG;.Zc NE4\
o @ @
= 5 25Q | | [pri1 PB2 \
DAT1 PC9 < | 160vsiG | T_Mos! @ T_MISO
DATO (DO) D PC8 - \ PB1 020-pB15 |
GND © GND \ *\TLPEN,@ LCD_BL
CLK (SCLK) | <> PC12 0ee \ T/
8 i3y @ +33v g \ | ne| @) @ a0
CMD (DI) &> PD2 gemd \ | 11
DAT3 (CS) @ PCl11 a5+" | @ GND
DAT2 D PC10 g \
| L
PGS (7) | pBa \
‘ T T B R S T~ - T T B - T - T
si(e) 5)jpe3 3 ¢ 2 B2 8 2 2 5 & 8 8 88 2 £ FFYY B3 8E5 L oo g 8
‘ \
P?7®®PGG @ () () () () () 1) (13 () () (37 () (3 B &) 1) &) @ (@Y ) @) (9 B () () @) &
3@ @@ \@ o o () (o) (39 (1) (1) (1) 10 (9) () (9 (2) (o) (9 (29 ) () () (1) (1) W) 1) () (&) (®)
NRF24L01 3 @ @ e 5 o B g 2 2 2 & & & = £ 2 9 g & 2 &2 R 5 b o &
#define LCD CS G, 12
#define LCD RS F, 12
#define LCD WR D, 5
#define LCD RD D, 4
#define LCD RST B, 1 ‘(:) (:) (:) (:) (:) (:) (:) (:) ‘(:) (:)
#define LCD DB D, 14 § 8 38 v 3 8 5 8
#define LCD D1 D, 15 ‘
#define LCD D2 D, @
#define LCD D3 D, 1
#define LCD D4 E, 7 .
#define LCD DS E, 8 Adafruit 8bit paralell LCD
#define LCD D6 E, 9 . L.
#define LCD D7  E, 10 (optional: analog resistiv touchscreen)
#define LCD BL B, 15

#define LCD_BLON ©

#define LCD_WRITE_DELAY 1
#define LCD_READ_DELAY 2

If analog touchscreen:
#define TS_XM_AN A, ©
#define TS_YP_AN A, 1

TFT_RST

#define TS_XM_ADCCH ©
#define TS_YP_ADCCH 1

#define TS_AD_DELAY 500

// datapins setting to output (data direction: STM32 -> LCD) ‘ Speed Optlmalization ‘
#define LCD_DIRWRITE { /* D@..D1, D14..D15, E7..E1@ <- @bl */\

GPIOD->MODER = (GPIOD->MODER & ~@b1111 1111) | ©b@1010000000000000000000000000101; \
GPIOE->MODER = (GPIOE->MODER & ~@b 11111111 1010101 s
// datapins setting to input (data direction: STM32 <- LCD)

#define LCD_DIRREAD { /* D@..D1, D14..D15, E7..E10 <- 0b@@ */ \

GPIOD->MODER = (GPIOD->MODER & ~@b1111 1111); \

GPIOE->MODER = (GPIOE->MODER & ~@b 11111111 )}

// datapins write, STM32 -> LCD (write I/O pins from dt data)
#define LCD_WRITE(dt) { /* D14..15 <- dt@..1, D8..1 <- dt2..3, E7..10 <- dt4..7 */ \

GPIOD->0DR = (GPIOD->ODR & ~@b1100000000000011) | (((dt & @be0EEER11) << 14) | ((dt & ©bEEEO1100) >> 2)); \

GPIOE->0DR = (GPIOE->0DR & ~@b@00@011110000000) | ((dt & 8b11110000) << 3);
// datapins read, STM32 <- LCD (read from I/O pins and store to dt data)

[eXX YoX Xo

#define LCD_READ(dt) { /* dt@..1 <- D14..15, dt2..3 <- D@..1, dt4..7 <- E7..10 */ \

dt = ((GPIOD->IDR & 0b1100000000000008) >> 14) | ((GPIOD->IDR & BbOEEEEEEEAEEEBBIL) << 2) | \
((GPIOE->IDR & ©b0@EEO11110000000) >> 3); }
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@ / _
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GND © GND | /
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g:l; () % Egié ‘ // e FSMCfgig @ @ ESDSI(;DIA
| ,
// FSMC7;?§ @ @ ::SEl\lllsciDl‘Z
/ PE14 PE13
B ‘ FSMC_D11 @ FSMC_D10
ITAG \,. +5V | ez ) oy !
D1 | FSMC_D9 FSMC_D8
oo @ ()] @ awo o e
FSMC_D7 @ @ FSMC_D6
o | @ )| |(3)|Rx-palo | ) ) vy !
I rstas) @ @ @ TX-PAS K FSMC_D5 FSMC_pa
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/ one Q @ (SW0) | PD15 po1s
+5V | - FSMC_D1 @ FSMC_DO
SWO GND @ @ | = PD4 ,, PD5 ‘
SWIO GND @ @ PA14* (TCLK) | FSMC_NOE. FSMC‘N\I‘VE
SWCLK (SWCLK) by D13 @ @ PD7 \
GND PA13* (TWS) | / FSMC_A18 | ) FSMC_NE1
I o @ @ (SWIO) [ i% ° | pers @) vB12
\N&G (5) |PA1s (TD) L o4 g§ | TLseK N
| 5§29 | pB15 @ PB14
GND [ @) (3) |PBa* (TRST) \ 0000 HV' 03! T-Miso
- (\‘ PC5 @ LQCZ;‘D‘;fBl
33v|@ @ |+33v g = e vl X
%J ) 3| 16cvsic ‘ © oo
3 ‘»
PBg NC o 2 V | (31 GND
Yo g g 9008 @
e, MO O g Eo £33 \
USB b+ |G pai2  pe7(a) (3)|pBs N axee
D | @ NN =
G\D | @ GND 433V (D) @ |6 Vo 2 °
> Voo <
s eopesfopezzsrypopapfiiEEE S
T o
N..@@@@\\@ \
00000V IR®D®OE®®® & & 1\ )
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Adafruit 8bit paralell LCD
(optional: analog resistiv touchscreen)
#define LCD CS D, 7
#define LCD RST C, 5
#define LCD BL B, 1
#define LCD_BLON ©
#define LCD_ADDR_BASE 0x60000000 // FSMC_NE1 / / /
#define LCD_REGSELECT BIT 18 // FSMC_A18 // /
If not DMA: /n/ / /
#define LCD DMA ©, 0, 0, ©
If DMA: /
#define LCD DMA 2, 7, 7, © // MEM to MEM [

If analog touchscreen:
#define TS_XM D,
#define TS_YP D,

#define TS_XP E, 9
#define TS_YM E,

#define
#define
#define
#define
#define

TS_XM_AN A, ©
TS_YP_AN A, 1
TS_XM_ADDCH @
TS_YP_ADDCH 1
TS_AD_DELAY 500

[eXX YoX Xo

3.3v
+5V

[=]
=z
o




Stm32f407zet fsmc 8bit setting
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WO
o GND o © Fsmg_Eég W ®@ EsEr?/lcTDG
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AN GND O > (BWELK) Fsmcféi ®) Es%ucrm
PA13* (TWS)
GND\° @ (sWi0) FSMCZ’;; @ EISDSICTDZ
oo | @ (5) Pats (D) . rswc.o1 | 2 (12 e oo
x
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o — T
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[ Y \
: e @
< 5| 25 i | Jpr1 PB2 \
DAT1 PC9 < | 16cvsiG | - T_Mos! @ T_MISO
DATO (DO) D PC8 - rrllpm 020 -pB15 |
GND © GND *“TLPEN, @ LCD_BL \
CLK (sCLk) | &> Pe12 ©e0 |1/ N
2 +3.3V @ +3.3V nos> R1220 | | ne @ GND
CMD (DI) @G> PD2 gama L
DAT3(CS) | PCll ax®+ @) GND
DAT2 > PC10 © g
I

+33v| @ @ eND

PG8 (7) | pBa
pes| (6) (5)|PB3
pG7| (a) (3)|pcs

+5V

18
NRF24L01

pB6 | (=) () P

pe1|(5) (B)|pe12

PDs | (5) (7)|PD7
PG | (8) (B)|PG10
PG13|(3) (v)|PGi4
PG15| (=) (~)|PB3
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PA9 | (¥) (8)|PAl0
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PA13 | (8) (X)|PA14
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PD14|(3) (&) |PD15
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Adafruit 8bit paralell LCD
(optional: analog resistiv touchscreen)

#define LCD_CS G, 12
#define LCD_RST B, 1

#define LCD_BL B, 15
#define LCD_BLON ©

#define LCD_ADDR_BASE ©x6C000000 // FSMC_NE4 // ,/’;7 / /
#define LCD_REGSELECT BIT 6 // FSMC_A6 y // / /
If not DMA: / / /

#define LCD_DMA @, 6, 6, ©

If DMA:
#define LCD.DMA 2, 7, 7, @  // MEM to MEM

If analog touchscreen:

#define TS_XM F, 12

#define TS_YP D, 5 ‘ ‘ |
#define TS_XP E, 9 ‘ |
#define TS YM E, 10 ‘ | ‘

#define TS XM AN A, © Lo

#define Ts_YP_AN A, 1 NS

#define TS XM_ADDCH o ‘O @ ‘ O b O‘ ‘O 00O O‘
#define Ts_YP_ADDCH 1
#define TS_AD_DELAY 560

3.3v
+5V

a «
=
I c =2

RS(CD)
c



Stm32f407vet gpio 16bit setting
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& Z Z & & &8 8 2 2 2 2 0 U ¥ £ & &8 & 3 8 3 ¢
O (L) a a a a a a a
@
DAT1 PCo
DATO (DO) > pc8
GND @ GND
CLK (SCLK &S PC12
2 +3.3(v ) @ +3.3V GND | @) (2)|NRST
CMD (DI) GO PD2
DAT3 (CS) % :gié FSMCfgig @ @ ESDSIc,Dy
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FSMC_I;Z’)El)i @ @ ::SEI\IIISC_DI‘Z
PE14 PE13
e @] et @ e oo
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PE10
FSMC_D7 @ @ :;?AC_DG
o | @ )| |(3)|Rx-palo . o
FSMC_D5 @ FSMC_D4
RsT(15) | @) (15)| |(a) |Tx-PA9 PDL PO o
GNDéll\ﬁJ) @ @ PB3 (TDO) FSMC_D3 @ FSMC_D2
(SW0) PD15 @ PD14
+5V GND @ @ = | FsSmC_D1 FSMC_DO |
SWo = PD4 PD5
swio ano | €@ (o) PAL4Y (TCLK) FSMCNOE | a9 FSMC_NwE
SWCLK (SWCLK) /(/sz @ @PD7
GND — GND e @ PA13* (TWS) z. ;?SMC_ém FS\I\{IC_NE]\
\N& (Swi0) - S 9 [ ]‘PBB @ PBI2>
D [ \
@ (5 pats (o) 2dds [ ] e
02809 s | @ @) [ Fso
GND [ @) (3) |PBa* (TRST) 0900 ‘ ;‘M:CSS' 2. p8
N | ’V“T_PEN @ LCD_BL
33v|@ @ |+33v | 2 | |
3| 16cvsic || NC © oo
peg (8) (7) e g 5908 33v| (@) @ 6N
45V | @ +5V pes (s) (5)|PB3 & nos>
D- | & PA1l z £8372
USB b+ |G pai2  pe7(a) (3)|pBs R
ID| @ © 9
oo @ GND 33V (D) @6 ) .
> <
o~
N..@@@@@
@O0 CDO®®GE®WEeE®EE@®EGeEE GG W®eE® 6 W3
2 2 a3 2 8§ §8 9 ¢ 23 3 28 b g g oz ol \
+ + ? ? G o o a a a > a a a a a a o a o w w @ @ \\ \
e
X
— X
ILI9341 (16bit) )
#define LCD_DO D, 14 #define LCD_CS D, 7 [ /
#define LCD_D1 D, 15 #define LCD_RS D, 13 / @ @ RS
#define LCD_D2 D, @ #define LCD_WR D, 5 / \
#define LCD_D3 D, 1 #define LCD_RD D, 4 / @ @ RD
#define LCD_D4 E, 7 #define LCD_RST X, @
#define LCD_D5 E, 8 7| DBO
#define LCD_D6 E: 9 #define LCD_BL B, 1 / [ORC;
#define LCD_D7 E, 10 #define LCD_BLON 0 | B2
#define LCD_D8 E: 11 | @
#define LCD D9 E, 12 #define LCD_WRITE_DELAY @ | o83 | (9) DB4
#define LCD_D16 E, 13 #define LCD_READ_DELAY 1 |
#define LCD D11 E, 14 | DBS @ @ DB6
#define LCD_D12 E, 15 “
#define LCD D13 D, 8 DB7 @ DB8
#define LCD_D14 D, 9 \
#define LCD_D15 D, 10 \ DBY @ DB10
““ DB11 @ DB12
‘\\ DB13 DB14
\ _
Speed optimalization \ oB1s | (21) (22) |scs
// datapins setting to output (data direction: STM32 -> LCD) \\—;,, 7§L,,,@ VDD
#define LCD_DIRWRITE { /* De..D1, D8..D1@, D14..D15, E7..E15 <- @bl */ \ o
GPIOD->MODER = (GPIOD->MODER & ~@b1111 111111 1111) | ebe1el 10101 101; \ voo | @) €@ eno|
GPIOE->MODER = (GPIOE->MODER & ~@b11111111111111111100000000000000) | 0b01610101010101010100000000000000; }
// datapins setting to input (data direction: STM32 <- LCD) GND @ NC
#define LCD_DIRREAD { /* De..D1, D8..D1@, D14..D15, E7..E15 <- @b@@ */ \
GPIOD->MODER = (GPIOD->MODER & ~@b1111 111111 1111); \ MISO mos!
GPIOE->MODER = (GPIOE->MODER & ~@b11111111111111111100000000000000); }
// datapins write, STM32 -> LCD (write I/0 pins from dt data) PeN| (31) (32) |Fcs
#define LCD_WRITE(dt) { /* D14..15 <- dt@..1, D@..1 <- dt2..3, D8..10 <- dt13..15, E7..15 <- dt4..12 */ \
GPIOD->0DR = (GPIOD->ODR & ~0b1100011100000011) | \ cs| (33) ciK
(((dt & @b1l) << 14) | ((dt & ©b1108) >> 2) | ((dt & ©6b1110000000000008) >> 5)); \
GPIOE->0DR = (GPIOE->ODR & ~0b1111111110000000) | ((dt & ©beee1111111116000) << 3); }
// datapins read, STM32 <- LCD (read from I/O pins and store to dt data)

#define LCD_READ(dt) { /* dte..1 <- D14..15, dt2..3 <- DO..1, dt13..15 <- D8..10, dt4..12 <- E7..15 */ \
dt = ((GPIOD->IDR & ©b1100000000000000) >> 14) | ((GPIOD->IDR & ©boOGARO0OGRRROO1L) << 2) | \
((GPIOD->IDR & 0b0000011100000000) << 5) | ((GPIOE->IDR & ©b1111111110000000) >> 3); }



Stm32f407zet gpio 16bit setting
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ILI9341 (16bit) )
/ /
#define LCD_DO D, 14 #define LCD_CS G, 12 [
#define LCD_D1 D, 15 #define LCD_RS F, 12 @ @
#define LCD_D2 D, @ #define LCD_WR D, 5 \ /
#define LCD_D3 D, 1 #define LCD_RD D, 4 @ @
#define LCD_D4 E, 7 #define LCD_RST X, @
#define LCD_D5 E, 8 "’@ @
#define LCD_D6 E, 9 #define LCD_BL B, 15
#define LCD_D7 E, 10 #define LCD_BLON ) e
#define LCD_D8 E, 11 | ©O
#define LCD D9 E, 12 #define LCD_WRITE_DELAY @ | DB3 @
#define LCD_D16 E, 13 #define LCD_READ_DELAY 1 |
#define LCD_D11 E, 14 ‘w DBS @ @ DB6
#define LCD_D12 E, 15 ‘
#define LCD D13 D, 8 DB7 @ DB8
#define LCD_D14 D, 9 \
#define LCD_D15 D, 10 \‘ DBY @ DB10
\
“ DB11 @ DB12
‘\\ DB13 DB14
\ _
Speed optimalization \ oB1s | (21) (22) |scs
// datapins setting to output (data direction: STM32 -> LCD) \\—;,,,J?Lr—'@ VDD
#define LCD_DIRWRITE { /* De..D1, D8..D1@, D14..D15, E7..E15 <- @bl */ \
GPIOD->MODER = (GPIOD->MODER & ~@b1111 111111 1111) | ebe1el 10101 101; \ voo | @) €@ eno|
GPIOE->MODER = (GPIOE->MODER & ~@b11111111111111111100000000000000) | 0b01610101010101010100000000000000; }
// datapins setting to input (data direction: STM32 <- LCD) GND @ NC
#define LCD_DIRREAD { /* De..D1, D8..D1@, D14..D15, E7..E15 <- @b@@ */ \
GPIOD->MODER = (GPIOD->MODER & ~@b1111 111111 1111); \ MisO Mos!
GPIOE->MODER = (GPIOE->MODER & ~@b11111111111111111100000000000000); }
// datapins write, STM32 -> LCD (write I/0 pins from dt data) PeN| (31) (32) |Fcs
#define LCD_WRITE(dt) { /* D14..15 <- dt@..1, D@..1 <- dt2..3, D8..1@ <- dt13..15, E7..15 <- dt4..12 */ \
GPIOD->0DR = (GPIOD->0DR & ~0b1100011100000011) | \ os| (3 CLK

(((dt & @b11) << 14) | ((dt & ©b11@8) >> 2) | ((dt & ©b1110000000000008) >> 5)); \
GPIOE->ODR = (GPIOE->ODR & ~0b1111111110000000) | ((dt & ©b0001111111110000) << 3); }
// datapins read, STM32 <- LCD (read from I/O pins and store to dt data)
#define LCD_READ(dt) { /* dte..1 <- D14..15, dt2..3 <- D@..1, dt13..15 <- D8..10, dt4..12 <- E7..15 */ \
dt = ((GPIOD->IDR & ©b1100000000000000) >> 14) | ((GPIOD->IDR & ©b00000O00OL000O11) << 2) | \
((GPIOD->IDR & ©b0000011100000000) << 5) | ((GPIOE->IDR & ©b1111111110000000) >> 3); }
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#define LCD_RST X, @ |U9341(16bk)
#define LCD_BL B, 1
#define LCD_BLON ] /
,/ /’/
#define LCD_ADDR_BASE 0x60000000 // FSMC_NEL / "D
#define LCD_REGSELECT_BIT 18 // FSMC_A18 /

If not used DMA:
#define LCD_DMA

If used DMA:
#define LCD_DMA

0, 0, 0, 0

2, 7, 7, 8 // MEM to MEM
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#define LCD_RST X, 0 1LI9341 (16b|t)

#define LCD_BL B, 15 /

#define LCD_BLON ) //

#define LCD_ADDR_BASE 0x6C000000 // FSMC_NE4

#define LCD_REGSELECT_BIT 6 // FSMC_A6

If not used DMA:

#define LCD_DMA 0, 0, 0, ©

If used DMA: |
#define LCD_DMA 2, 7, 7, 1 // MEM to MEM |
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