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« ZZRSTM32CubeMXHEIEFMC. LTDC. FreeRTOS. GRAPHICS
o T REUNTE I STM32CubeMX £ TouchGFEX 1 T. 7%
» [ fiFTouchGFX Designer i sZEi & #.HelloWorld
o R K THEBATH &K T ik, FE. Al
 Visual Studio
* JAR/KEIL

1)
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« ZHESTM32CubeMX 5.1.0 « STM32F746G-DISCO (i~
o ZHSTM32CubeProgrammersi & ST-Link Utility » STM32F746NGH6
o N KIIDE (IARS.32) * 272x480 LCDJ

« 4My"SDRAM

TouchGFX designer 4.10.0
ESTM32CubeMXH #; ASTM32Cube F7 1.15.0 ¥

life.augmented
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[Z1 STM32CubeMX Untitled

s O ' i
” GubeMX File Window Help
wome > [CNECCSENER ]
Coad Project ... CurL
Existing Projec New Project

Recent Openec Recent Projects g

Exit Crl-X
Hel |0W0r|d_(zuﬂcw|f\. Uy

Last modified date : 18/04/2019 17:33:49

HelloWorld_CubeMX.ioc
Last modified date : 19/04/2019 10:21:30

helloMMDemoCubeMX.ioc
Last modified date : 18/04/2019 11:01:17

| need to :

Start My project from MCU
ACCESS TO MCU SELECTOR

Start My project from STB...
ACCESS TO BOARD SELECTOR

F746_orginal_board_config.ioc
Last modified date : 10/04/2019 17:01:47

Lys
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« JEFEMCURLS (STM32F746NG)

m New Project X
MCU Selectory| Board Selector
‘MCU Filters ) :
Features Block Diagram Docs & Resources [¥] Datasheet 7 Buy [=» Start Project

R B O

Part Number Search v v [STM32F746NG
High-performance and DSP with FPU, ARM Cortex-M7 MCU with 1 Mbyte Flash, 216 M

Q [STM32F746NG | Accelerator, L1 cache, SDRAM, TFT

Unit Price for 10kU (US5): 8.703
[ACTIVE] Actve .
TFBGAZ16

Core > — sud
roductis in mass procuction Boards: 32F746GDISCOVERY - STM32746G-EVAL

Series >
The STM32F745xx and STM32F746xx devices are based on the high-performance ARM®Cortex®-M7 32-bit RISC core operating at up to 216 MHz

Line > frequency. The Cortex®-M7 core features a single floating point unit (SFPU) precision which supports all ARM®&single-precision data-processing instructions
and data types. It also implements a full set of DSP instructions and a memory protection unit (MPU) which enhances the application security.

Package 5 The STM32F745xx and STM32F746xx devices incorporate high-speed embedded memories with a Flash memory up to 1 Mbyte, 320 Kbytes of SRAM

Other >

Price From 8.703 to 8.703 MCUs List: 1 item Display similar items
e dark._| | Board _[Pack..| Flash [ RAM | 10 |Freq J6FX..|DDR[DE... [HDP[PKA[PWR] RF [TA. |

IO TFB...102...320...16821..00 0 0 0 0 0 0 0

@

.Eeprom =0 (Bytes)

Flash = 1024 (kBytes)
@

Ram = 320 (kBytes)
e

Freq. =216 (MHz)
e

Lys
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U (RAHE)

* RCC .. |
@EE Q| v| RCC Mode and Configuration :
ho 7 Mode
High Speed Clock (HSE) [BYPASS Clock Source v
System Core e :
Low Speed Clock (LSE) |Disable v|
CORTEX_M7 * ] Master Clock Qutput 1
DA, O Master Clock Qutput 2
GPIO
WDG [ Audio Clock Input (125_CKIM)
Configuration

W SYS Reset Configuration
WWDG

& ParmameterSettingss @ L'ser Constants | @ NYIC Settings | @ GPIO Settings

Analog 5 [Configure the below parameters - |

Camre b (7 E ) o
Q |-' h (CrtF) | L = o

~ 3ystem Parameters

Connectivity > VDD voltage (V) 33V |

Timers >

Flash Latency(Ws) 7W3 (8 CPU cycle)
Multimedia > ~ RCC Parameters
H=1 Calibration Value 16
Security > TIM Prescaler Selection Dizabled
HSE Startup Timout Value (ms) 100
Computing > LSE Startup Timout Value (ms) 5000
~ Power Parameters
Middleware > Power Over Drive Enabled
Power Regulatror Voltage Scale Power Regulator Voltage Scale 1

Lys

life.augmented 22/05/2019



Yy @ W
« HiF (RAETED
« SYSHLE

SEHLRBI] (52D

Options e

System Core

CORTEX_M7
DA,
GPIO
WDG
MVIC
" RCC

WWDG

Lys

life.augmented

S5YS Mode and Configuration

Debug|Serial Wire

T |

[ System Wake-Up 1
[ System Wake-Up 2
[ System Wake-Up 3
O System Wake-Up 4
[ System Wake-Up 5

[ System Wake-Up 6

Timebase Source |T|ME

22/05/2019



N B~ QI
A (RERED

SEHLRB (52)

* Timer Cl| TIMT Mode and Configuration
=3

ADCD || Activated |
‘S‘EES [ ©ne Pulse Mode

Timers N
LETIMA Reset Configuration
RTC @ Llser Constants @ NYIC Settings @ DA Settings
Hm; @ Farameter zettings
TIM3 IConfigure the below parameters : |
TIM4
TIM& Q [Search (ChtHA) ] @® 0 (i )

~ Counter Settings
TIME Prescaler (F3C - 16 bits value) 0
TIMS Counter Mode Up
Hm}? Counter Period (AutoReload Regist... 0
TIMA12 auto-reload preload Cisable
TIM13 ~ Trigger Qutput (TRGO) Parameters
TIM14 Trigger Event Selection Reset (UG bit from TIMx_EGR)

Lys
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« B (GUITHRERR 25

o |12C3ML &
CH T B

Lys
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SEHLRB (52)

= -

Connectivity

CAN1
CANZ2
ETH

12CH
12C2

v 12C3

12C4
QUADSPI
SDMMC1
SPI1
SPI2
SPI3
SPI4
SPI5
SPI6
UART4
UART5
UART7

@ UARTS
USART1
USART2
USART3
USART6
USB_OTG_FS

12C3 Mode and Configuration

12C I12C

R

Reset Configuration

@ NVIC Settings @ DMA Settings @ GPIO Settings
& Parameter Settings @ User Constants

Configuration

|Conﬁgure the below parameters :

Q|Seamhff§m‘+.’:l | @ )

~ Timing configuration
12C Speed Mode

12C Speed Frequency (K...

Rise Time (ns)
Fall Time (ns)
Coefficient of Digital Filter
Analog Filter
Timing
~ Slave Features
Clock No Stretch Mode

General Call Address De...
Primary Address Length ...
Dual Address Acknowled...

Primary slave address

Standard Mode
100

0

0

0

Enabled
O0x00COEAFF

Disabled
Disabled
7-bit
Disabled
0

22/05/2019
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- YA (GUITHREEH)
o 12CHEEIO ) H e

12C |I2C N

Configuration
Reset Configuration

@ NVIC Settings @ DMA Settings @ GPIO Settings
@ Parameter Settings @ User Constants

Search Signals

SEHLRB (52)

[_1Show only Modified Pins

IZCS SCL /a Alternate F... Pull-up Very ngh LCD SC.. .
PH8 12C3_SDA p/a Alternate F... Pull-up  Very High LCD_SD...

augmented 22/05/2019
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o BRINI2C3CEE | I 5 S PRAEA e R — 5, PR SR R B R — L

SEHLRB (52)
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%%m%<§
- HAF (GUILTRERRED)
® User Constants ttings ® G
|

FMCHLE (STM32CubeMXH1)
' iConﬁgure the below parameters

Options e W ‘ FMC Mode and Configuration |
A
i Q[Search (CrtiF, 9 G

> NOR Flash/PSRAM/SRAM/ROM/LCD 3
v SDRAM control

Connectivity hd
. > NOR Flash/PSRAM/SRAM/ROM/LCD 4 :
CANA > NAND Flash 1 : o SR
CANZ P : an D bank 1
Sl Clock and chip enable [SDCKE0+SDNEO v] Number of column addreg.. 8 bits
& FMC : Number of row address bits 12 bits
12C1 Internal bank number 4 banks v ‘ s
12C2 s CAS latency 3 memory clock cycles
fddress [12 ots v Max: 13 bits Write protection Disabled
eG4 Datal 16 oite v SDRAM common clock 2 HCLK clock cycles
ggﬁﬁscﬁ' Oyte enable |15-bit byte enable e SDRAM common burst read Enabled
SPI1 oo SDRAM common read pip... 0 HCLK clock cycle
2E:§ v SDRAM timing in memory clock ..
SPM Load mode register to acti.. 2
SPI5 s tings Exit self-refresh delay 7
SZET ' : o Self-refresh time 4
UARTS FIMC global interrupt SDRAM common row cycl... 7
HARTY Write recovery time 3
SDRAM common row pre... 2
Row to column delay 2

22/05/2019
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« 2H1F (GUITHREF )
FMC (GPIO Settings, &k /1% JHH ERCE)D

SR

(%

[] Show only Modified Pins

llear | ahal Modified

@ SDRAM 1 | @ User Constants | @ NVIC Settings @ SDRAM 1 | @ User Constants | @ NVIC Settings
Search Signals Search Signals
ar Hf [] Show only Modified Pins earch (Cril+f
i Sinnal an Pin [GPIOY At GRPIO mada [GPIOY Pulln [ Mavirmum »

mm PC3 FMC_SDCK...n/a Alternate Fu... No pull-up a... Very High  FMC_SDCK

PFO FMC_AD nia Alternate Fu... No pull-up a... Very High FMC_AD [M... 55 e T — Rierate Fu—No palup 3 Very Tah e T [M"
FF1 FMC A1 wa Alternate Fu... No pull-up a... Very High  FMC_AT [M... PD1 FMC_D3  n/a Alternate Fu... No pullup a... Very High ~ FMC_D3 [M...
°r2 FMC A2 wa Alternate Fu... No pul-up a... Very High  FMC_A2[M... PD8 FMC_DI3 Alternate Fu...No pullup a... Very High  FMC_D13 ...
Pr3 FMCAS — na Altemate Fu... No pull-up ... Very High - FMC_A3 [M... PDY FMC_D14  na Alternate Fu...No pullup a... Very High ~ FMC_D14 [...
Pra FMC_A4  ma Alternate Fu... No pull-up a... Very High  FMC_A4 [M... PD10 FMC_D15  na Alternate Fu... No pullup a... Very High  FMC_D15 ...
PFS FMCAS  nwa Alternate Fu...No pull-up a... Very High  FMC_AS M... PD14 FMC_D0  na Alternate Fu... No pullup ... Very High ~ FMC_DO [M...
PF11 FMC_SDNR...n/a Alternate Fu... No pull-up a... Very High ~ FMC_SDNR... PD15 FMC D1 wa Alternate Fu... No pull-up a... Very High FMC D1 M...
PF12 FMCAS wa Altemate Fu...No pull-up a... Very High  FMC_AG [M PEO FMC_NBLO n/a Alternate Fu... No pull-up a... Very High  FMC_NBLO ...
PF13 FMC_A7  n/a Alternate Fu... No pull-up a... Very High  FMC_AT7 (M PE1 FMC_NBL1 n/a Alternate Fu... No pull-up a... Very High ~ FMC_NBL1 ...
PF14 FMC_A8  mna Alternate Fu... No pull-up a... Very High  FMC_AS [M PET FMC_D4  na Alternate Fu... No pull-up a... Very High ~ FMC_D4 [M...
PF15 FMC_A9  n/a Alternate Fu...No pull-up a... Very High ~ FMC_A9 [M... PE8 FMC_D5  nia Alternate Fu... No pull-up a... Very High  FMC_D5 [M...
PGO FMC_A10  na Altemate Fu... No pull-up a... Very High  FMC_A10][... PEQ FMC_DS  n/a Alternate Fu...No pull-up a... Very High  FMC_DS [M...
PG1 FMC_A11  na Alternate Fu... No pull-up a... Very High  FMC_A11[... PE10 FMC_D7  n/a Alternate Fu... No pull-up a... Very High ~ FMC_D7 [M...
PG4 FMC_BA0  n/a Alternate Fu... No pull-up a... Very High ~ FMC_BAO... PE11 FMC_D8  n/a Alternate Fu... No pull-up a... Very High ~ FMC_D8 [M...
PGS FMC_BA1  n/a Alternate Fu...No pull-up a... Very High ~ FMC_BA1|[... PE12 FMC_D?  n/a Alternate Fu... No pull-up a... Very High ~ FMC_D9 [M...
PG8 FMC_SDCLK n/a Alternate Fu... No pull-up a... Very High ~ FMC_SDCL... PE13 FMC_D10  n/a Alternate Fu... No pull-up a... Very High ~ FMC_D10 ...
PG15 FMC_SDNC...n/a Alternate Fu... No pull-up a... Very High FMC_SDNC... PE14 FMC_D11  n/a Alternate Fu... No pull-up a... Very High ~ FMC_D11 [...
PH3 FMC_SDNED n/a Alternate Fu...No pull-up a... Very High ~ FMC_SDNE... PE15 FMC_D12 n/a Alternate Fu... No pull-up a... Very High ~ FMC_D12 ...
PHS FMC_SDNWEn/a Alternate Fu... No pull-up a... Very High ~ FMC_SDN... PFO FMC_A0  n/a Alternate Fu... No pull-up a... Very High ~ FMC_AQ [M...

’I 22/05/2019
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- A (GUITHRETEEL)

SEHRB (B2

« DMA2D
Q ~ DMA2D Mode and Configuration
@ UARTS Acti\fatEd
USART1
USART2
JoARTe
USARTE Reset Configuration
USB_OTG_FS @ Parameter Settings ® NVIC Settings
USB_OTG_HS \Conﬁgure the below parameters : |
Multimedia v a|Search (Crti+F) | © © L]
. v Basic Parameters
DCMI Transfer Mode Memory to Memory
DMA2D Color Mode ARGB8888
:;DSTI—CEC Qutput Offset 0
1252 ~ Foreground layer Configuration
[2S3 DMAZ2D Input Color Mode ARGB8888
LTDC DMA2D ALPHA MODE No modification of the alpha channel v...
SAl Input Alpha 0
SAI2
Input Offset 0

m SPDIFRX

life.augmented 22/05/2019
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- HE (GUITHRESEED)
« DMA2D: ffigerikr

SEHRB (B2

m Q v DMA2D Mode and Configuration

Vods

CORTEX_M7 Activated

DMA

GPIO

IWDG

NVIC Configuration

v RCC _
Vv SYS Reset Configuration

WWDG @ Parameter Settings @ NVIC Settings
NVIC Interrupt Table Enabled Preemptlon Priority Sub Priority
Analog 2 DMAZ2D global interrupt

Lys
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- 4 (GUITHRE TR ED
¢ LTDCEE%_ LTDC M0d9C0nﬁguration
(Parameter Settings) Displey Type RGESEE (24 bik)

SEHRB (B2

Configuration

Reset Configuration

® Parameter Settings | ® Layer Settings | @ User Constants | @ NVIC Settings | @ GPIO Settings
Configure the below parameters :

Li]
Synchronization for Width
Horizontal Synchronization Width 41 pixels
Horizontal Back Porch 13 pixels
Active Width 480 pixels
Horizontal Front Porch 32 pixels
HS Nic

W SR, B A IR

Synchronization for Height

Vertical Synchronization Height

Vertical Back Porch 2 lines
Active Height 272 lines
Vertical Front Porch 2 lines

h Height

XY HHE 2 B B3l
B, RO e A I

Signal Polarity

Horizontal Synchronization Polarity Active Low
Vertical Synchronization Polarity Active Low
Not Data Enable Polarity Active Low
Pixel Clock Polarity Normal Input

BackGround Color
‘ ’ , Red 0
life-augmented B 0 22/05/2019
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- A (GUITHREFED)
e LTDCHL B options

SEL R (4E

LTDC Mede and Configuration

A Mode
e (L ayer Settin gs ) Comestiy Display Type |RGB88S (24 bits)
CAN1
CAN2
ETH
12C1
12C2
12C3 Configuration
12C4 2
QUADSP
SDMMC1 ® Parameter Settings [ LayerSettings | @ User Constants | @ NVIC Settings | @ GPIO Se
SPi Configure the below parameters :
SPI2 .
SPI3 ea 1]+
:E:; Number of Layers
SPI6 Number of Layers 1 layer
UART4 Windows Position
UARTS Layer 0 - Window Horizontal Start 0
° Bigg Layer 0 - Window Horizontal Stop 480
USART1 Layer 0 - Window Vertical Start 0
USART2 Layer 0 - Window Vertical Stop 272
USART3 Pixel Parameters
USARTE Layer 0 - Pixel Format RGBS65
USB_OTG_FS .
- - Blending
USB_OTG_HS
- - Layer 0 - Alpha constant for blending 255
Multimedia Layer 0 - Default Alpha value 0
Layer 0 - Blending Factor1 Alpha constant x Pixel Alpha
DCMI Layer 0 - Blending Factor2 Alpha constant x Pixel Alpha
v Frame Buffer
:;[;T |_CEC Layer 0 - Color Frame Buffer Start Adress 0xC0000000
1252 Layer 0 - Color Frame Buffer Line Length (Image Width) 480
1283 Layer 0 - Color Frame Buffer Number of Lines (Image Height) 272
LTDC BackGround Color
gi:; Layer O - Blue 0
‘ 'I SPDIFRX Layer 0 - Green 0
Layer 0 - Red 0
life.augmented y 22/05/2019
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o LTDCHL &
(NVIC Settings)

oS VINIINE

m Q LTDC Mode and Configuration |
A
System Core y Display Type RGB888 (24 bits) .
Analog >
Timers
Connectivity >
Multimedia ,
. Reset Configuration
DCMI
" DMA2T @ Parameter Settings | @ Layer Settings | @ User Constants PERNVICSeitingsy ® GPIO Settings
HDMI_CEC NVIC Interrupt Table Enabled Preemption Priorit Sub Priorit
1251 1L1DC globalinterrupt__ M L
1252 LTDC global error interrupt O 5
1253
LTDC

Lys
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- AP (GUIZHRERE D
LA P

Search Signals

VLACGPIO Settings [Search (Crt

PE4
PG12
PI9
PI10
Pl14
PI15
PJO
PJ1
PJ2
PJ3
PJ4
PJ5
PJ6
PJ7
PJ8
PJo
PJ10
PJ11
PJ13
PJ14
PJ15
PKO
PK1
PK2
PK4
PK5
PK6
NPKT

¢‘--------------------N

Lys
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LTDC_BO
LTDC_B4

LTDC_WVSYNC
LTDC_HSYNC

LTDC_CLK
LTDC_RO
LTDC_R1
LTDC_R2
LTDC_R3
LTDC_R4
LTDC_RS5
LTDC_R8
LTDC_R7
LTDC_GO
LTDC_G1
LTDC_G2
LTDC_G3
LTDC_G4
LTDC_B1
LTDC_B2
LTDC_B3
LTDC_G5
LTDC_G8&
LTDC_G7
LTDC_BS
LTDC_B6
LTDC_B7
LTDC_DE

i ——— -

’

N--------------------—

4

User Constants | @ NVIC

Mo pull-up .

Mo pull—up
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...
Mo pull-up ...

Settings

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

LCD_BO [R...

LCD_B4 [R...
LCD_VSY...
LCD_HSY ...
LCD_CLK [...
LCD_RO [R...
LCD_R1 [R...
LCD_R2 [R...
LCD_R3 [R...
LCD_R4 [R...
LCD_RS [R...
LCD_RS [R...
LCD_R7 [R...
LCD_GO [...
LCD_G1 [...
LCD_G2 [...
LCD_G3 [...
LCD_G4 [...
LCD_B1 [R...
LCD_B2 [R...
LCD_B3 [R...
LCD_G5 [...
LCD_G6 [...
LCD_GT7 [...
LCD_BE5 [R...
LCD_BES [R...
LCD_B7 [R...
LCD_DE [...

SLHURB (2

[] Show only Modified Pins

m GPIO outp...| GPIO mode |GPIO Puill-.. m User Label Mudlﬁed

Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...
Alternate F...

NN NN RN NI NN U NN R NN R <<

22/05/2019
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- 0 (GUITHEETEED)
o WANCDIFEER B N2/ NGPIO, ZrHl&dTyt, BonfTift

oS VINIINE

ZHAFHA

m Q GPIO Mode and Configuration LCD DISP:
I =>L Configuration . ZL_ %%;it 1: Normalﬁﬁ (J: EE)(U\?E%)
0: LCD# A\ Sleepf

System Core : [ Group By Peripherals 2 Configuration e mmmmeme———m—m————mm—————————
CORTEX ‘M? ® LTDC : GPIO output level |High v | :
oA e o o o e o o o o e o e o e o e e e
GPIO GPIO mode |Output Push Pull ~ |
IWDG Search Signals - o
NVIC = [CJShow only Modified Pins g GPIO Pull-up/Pull-down |N0 pull-up and no pull-down v |

v S mm |GPIO o...|GPIO m..|GPIO P._|Maximu.. |User La...| Modified Maximum output speed [Low -]
WWOG Pl2  na  Hgh Outpul “Nopul-.. Low  LCD_DI..

PI13 n/a n/a External... No pull-... n/a LCD_INIT User Label |LCD_DISP [RK043FN48H-CT672B_DISP] |

Analog y PK3 n/a High Qutput ... No pull-... Low LCD_BL... \ . :
ot b LCD _BL _CTRL:
ADC2 0: %Iﬂﬂb \[C 1: :J:Tﬂ:jb \IL (J:Fﬁgj(}}\«} IDJ)
ADC3 _ Ny PK3 Configuration
DAC P112 Configuration : RN (7 e o B

GPIO output el High MiGPOouputlevel | ___ Meh _____________________]
Timers ?
Connectivity .| fJ| 810 mode Output Push Pul GPIO mode Output Push Pull
¢ GPIO Pull-up/Pull-down Mo pull-up and ne pull-down
CANT GPIO Pull-up/Pull-down No pull-up and no pull-down v
CANZ Maximum output speed Low
ETH )
- User Label LCD_DISP [RK043FN48H-CT672B_DISP] Maximum output speed Low

12c1

User Label

LCD_BL_CTRL [STLD40DPUR_EN]

Lys
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e CRC
* TouchGFXH[r i N o

SEHLRB (52)

Clock Configuration
Additional Software
CRC Mode and Configuration

A
»

DCMI E.T&Eti-u;;;d ------------------------------------- ‘:
vDMAZD T T T e e e e e e e
HOMI_CEC
1231
1252
1253
v LTDC
SAI Configuration
SAl2
SPDIFRX Reset Configuration
& FParameter Settings | @ Lser Constants
Security > |Cnnﬁgure the below parameters :
Q| Saarch (CrFE) P 3
Computing d | | - - o
~ Basic Parameters
o Default Polynomial State Enable
CRC Default Init Value State Enable

~ Advanced Parameters

"I Input Data Inversion Mode Mone

life.augmented Middleware ? Cutput Data Inversion Mode Disable 22/05/2019

Inout Data Format Bvtes



Yy S W
- P (GUITLREFEE)
 NVICH' &

Lys

life.augmented

KRB (2

Search |-'-: h (Crt+F)

| ©@ ® O
MVIC Interrupt Table F"reemptiun P

Mon maskable interrupt

Hard fault interrupt

Memory management fault
Pre-fetch fault, memory access fault
Undefined instruction or illegal state
System semvice call via SWI instruction
Debug monitor

Fendable request for system senvice
System tick timer

PYD interrupt through EXTI line 16
Flash global interrupt

RCC global interrupt

EXTI line[15:10] interrupts

15

—
[y ]

< I < < < <M< <M< W<

TIMT global interrupt ]
12C3 event interrupt

[2C3 error interrupt

HASH and RNG global interrupts
FPU global interrupt

fOTOC globvanmerogt—— — oo e T | I

€ DMAZD global interrupt 5

+ FOCgiubat BT e mUpt = = = = = === T [

22/05/2019
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AR oA

° Free RTOS FREERTOS Mode and Configuration |

. fi5EFreeRTOS. “II

Interface CMSIS_W1

Configuration

Reset Configuration

@ Tasks and Queues @& Timers and Semaphores 5= ® FreeRTOS Heap Usage

& Config parameters @ Include parameters & Use onstants
Configure the following parameters

1 Li ]
- APl
FreeRTOS AP CMSIS v
Versions
Kernel settings

USE_PREEMPTIOMN Enabled

CPU_CLOCK_HZ SystemCoreClock

TICK_RATE_HZ 1000

MAX_PRIORITIES T

MINIMAL_STACK_SIZE 128 Words

MAX _TASK_MNAME_LEM 16

USE_16 _BIT _TICKS Disabled

IDLE_SHOULD_YIELD Enabled

USE_MUTEXES Enabled

USE_RECURSIVE_MUTEXES Enabled

USE_COUNTING_SEMAPHORES Enabled

QUEUE_REGISTRY_SIZE a

USE_APPLICATIOM_TASK_TAG Enabled

EMABLE_BACKWARD_COMPATIBILITY Enabled

USE_PORT_OPTIMISED TASK_SELECTION Enabled

USE_TICKLESS_IDLE Disabled
", USE_TASK_MNOTIFICATIONS Enabled

RECORD_STACK_HIGH_ADDRESS Disabled 22/05/2019
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« {fF CHRTEPE R 2D

° Fl’eeRTOS , Configuration

A)
(] 2 Eﬂ%i}ﬁo @ Tasks and Queues @ Timers and Semaphores exes | @ FreeRTO Z *@EE

& Config parameters @ Include parameters @ User Constants

SEHLRB (52)

Configure the following parameters:

- Kernel settings

USE_PREEMPTION Enabled
CPU_CLOCK_HZ SystemCoreClock
TICK_RATE_HZ 1000
Max_ PRIORITIES T
MINIMAL_STACK _SIZE 128 Words
MaX_TASK_MNAME_LEN 16
USE_16_BIT_TICKS Disabled
IDLE_SHOULD_YIELD Enabled
USE_MUTEXES Enabled
USE_RECURSIVE_MUTEXES Enabled
USE_COUNTING_SEMAPHORES Enabled
QUEUVE_REGISTRY_SIZE 8

(USE AP T CANON TSR RS~~~ =~ ~ 5T
ENABLE BACKWARD_COMPATIBILITY Enabled
USE_PORT_OPTIMISED_TASK_SELECTION Enabled
USE_TICKLESS_IDLE Disabled
USE_TASK_NOTIFICATIONS Enabled
RECORD_STACK_HIGH_ADDRESS Disabled

- Memory management settings

Memory Allocation Dynamic

[TOTAL HEAP SIZE 32768 Bytes

r Memory Management scheme heap_4
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- AL (R E)

e FreeRTOS

o 3. HENIAE 56 HE A 2 1A
« % Stack Size%¥ i) K/

SEHLRB (52)

@ FreeRTOS Heap Edit Task X
ks @ Timers and Semaphores
@ Config parameters ® Include parameters @ Lszer Constants Task Name defaultTask]

-Tasks Priority osPrortyMormal e

locat|Bufer - (Siock Swe (Wovioy . 2095

defaull_[osPrio_ 14096 |StarD__|Defaut |NULL |Dyna_ |NULL _(NULL | Mt =
Entry Function StartDefaultTask
Code Generation Option |Default e

‘ Farameter MULL
Allocation Cynamic e
ik Helee Buffer Name
rQueues Control Block Name

Clueue Mame|] Queue Size | ltem Size Allocation | Buffer Mame | Control Blo...
(] Cancel

Add Delete

Lys
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* HAF (GUITIRER 20

° m @ ~ GRAPHICS Mode and Configuration 4
TouchGFX . e Mede T

( P t S tt ) G;R:'i’g rGr::!phit.:s Framework TouchGFX 1
arameter e Ings UARTY yDisplay Interface |Display Parallel Interface using LTDC ~ 1
. @UQRTE L e e L L L L L L T4
« Parameter Settings oAt
Mep L USART3
(%%ﬁ WE) USARTE
USB_OTG_FS
USB_OTG_HS
Multimedia Configuration
DCMI Reset Configuration
v i_-|DM I_ _CEC @ Parameter Settings @ T User Constants | 4k Platforn
1251 Configure the below parameters :
1252 y s E
FULD ST T e i ——— N S R R R S S R R R S S RN R R R Ry
1253 Com ~s
I R— ~ ?éck Name N\
SAl1 Y 4 Name TouchGFX \\
SAIZ I physical Display Size 1
SPDIFRX : Width 480 1
) 1 Height 272 :
Security - I Frame Buffer I
v : LTDC Pixel Format(Set in LTDC LTDC_PIXEL_FORMAT_RGBS65 1
1 Frame Buffer Color Format RGB565 :
Computing . 1 Color Frame Buffer Depth 16 I
- : Color Frame Buffer Start Address(Set in LTDC) Oxc0000000 1
v 1 Buffers Count Double Buffered 1
i I+ Bitmap Cache Settings :
Middleware : 1 Bitmap Cache Address 0 1
EATFS : Bitmap Cache Size 0 1
v - I Bitmap Objects Count 0 :
GRAPHICS I Instrumentation I
LIBJPEG : Timer For Instrumentation Timer 7 1
VBEDTLS |- Number of Layers :
PDM2PCM 1 GUI_NUM_LAYERS(Set in LTDC) 1 1
‘i SDRAM Instances I

U
~

/

r SDRAM instance SDRAM1_BANK1 /
'I «_ SDRAM Refresh Count 1647 ”,

' e
N————————————————————————————————————————————22/05/2019
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- H4E (GUITHREEFE)
e TouchGFX (GUIHa4)

SEHLRB (52)

TouchGFXDesigner#kil z2 25 #4%: C:\TouchGFX\4.10.0\designer\TouchGFXDesigner-4.10.0.exe

| Options [ , GRAPHICS Mode and Configuration !
G;é% Graphics Framework TouchGFX
UART? Display Interface |Display Parallel Interface using LTDC
@ UARTS
USART1
USART2
USART3
USARTE Reset Configuration
USB_OTG_FS @ Parameter Settings | @ ToUEhGFX | @ User Constants | A Platform Settings
USB_OTG_HS Configure the below parameters :
Multimedia & b . Execte @
. < External application info
DCMI lame TouchGFX De gne
HDMI_CEC e e e .
1251 |’ Location H
1252 \m - FECUtEble fyll name C\TouehGFX\4 10.0desioneriTouchGF XResigner-4.10...J
1253 “ Inputs
SAl1 Physical Display X Size 480
r’ I SAI2 Physical Display Y Size 272
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- B (GUITHREFEZED
e TouchGFX (GUIHEE)
o IBERREEMTIH (STM32F746G-DISCOILCD reseti| /2 FHE A7, ATLALCD RESET Pint] AAELE)

SEHLRB (52)

Options [ GRAPHICS Mode and Configuration \
Categories | A->7
D;H"E Graphics Framework TouchGFX
UART7 Display Interface Display Parallel Interface using LTDC
@ UARTS
USART1
USART2
USART3
USARTE Reset Configuration
USB_OTG_F5S @ Parameter Settings | @ TouchGFX | @ User Constants [k Platform Settings
USB_OTG_HS Platform proposal
BSP
Multimedia ' Name IPs or Components Found Solutions BSP API
DCMI :’LT:E:'REZETEEEEE§EE|T:FEqu]t'""7'TJFJeTﬁrTeE"""""""""""""Erﬁcﬁn?u?:

Lys
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IAR(EWARM).

TrueSTUDIO. SWA4STM32Z:1 %

MDK.,

« HoRplF, KHIAR.

R L A5 L

U S HE R

o FRPIT, RGHERITHD,

NN

SRR, 2L 5T n 1

£ 2 STM32CubeMX

B2 VRN A

Help\HelpZ#%4.,

EEE e

Project

Code Generator

Advanced Settings

Pinout & Configuration

SR (4R

Clock Configuration Project Manager

Project Settings
(Project Name
HelloWoorld_CubeMX

Project Location
C:\workshop\STM32F746_GUI_handson\STM32F746_GUI_Hands_On}\

\_
Application Structure EWARM V8
Advanced ~ | [] Do not generate the main() EWARM V8
EWARM V7
Toolchain Folder Location MDOK-ARM V4
_C:\w-:rrkshop'«STMﬁF?4G_GUI_handson\STMﬁZF?-iﬁ_GU}haﬂ:ls_On\ | |MDK-ARM V5
rueSTUDIO
Toolchain / IDE QWASTM32
EWARM V& ~ | [0 Generate Pnder Root Makefile

\Dther Toolchains (GPDSC)

Linker Settings

Minimum Heap Size E]EEDD '

Minimum Stack Size ~ (0x400

Mcu and Firmware Package
Mcu Reference
STM32F746NGHx

(Firmware Package Name and Version
STM32Cube FW_F7 V1.15.0

Use Default Firmware Location
Browse

2019
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SEHLRB (52)

Pinout & Configuration Clock Configuration Project Manager Tools

o AERRE
A “GENERATE CODE” , A%
WA LRE
o HIIWARNINGHI#ERHE, sidiYes.
* BRI TR  Cloatmproroan o 4. WARNNGS
+ HUERTREN, 5 “Close” . RSt Bixeap yser Code when

Delete pre?r?aualx gene - These |Ps still have some not configured or wrong parameter values:
. EE ﬂ:ﬁﬁ\iﬁi E"JI%% EF[ , Z_\A@\é\ T~ [?TXSIMUMTOR. GRAPHICS]
TouchGEX ¥ )in ™ A4y, ﬂ;?% GE HAL Settings 1 Do yoirstill want to generate code ?
AR TAEE, $ATFTouchGFX ™
Designerkail & F 7 N &S 7

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

llm Warning: Code Generation x

~.
~~o
~

~

S~
~
~
~
~.
~

[1Set all free pins as ana

[]1Enable Full Assert *m m

[T Code Generation : o >
@ The Code is successfully generated under C:MurkshupfST‘M32Ff2tQ_GUI_handsun#5TM32 F746_GUI_Hands_On

Open Folder § Open Project

Lys
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SEHLRB (52)

o R THE | Options [&} v GRAPHICS Mode and Configuration

A E T 5
TouchGEX 7 [a) 44 [ SPDIFRX Graphics Framework [TouchGFX v ]
Eﬁﬁ, Hijﬁ Display Interface |Displa;;.r Parallel Interface using LTDC v ‘
o Security >
bo4
Srecute Computing .
N— g hd
Jé{TTOUChGFX.. = Reset Configuration
Designer © TouchGFX @ User Constants A Platform Settings
e . @ Parameter Settings
' E"*’\“5‘“‘3---.‘ ........................ J(_'J_onﬁgure the below parameters : |
I - e e > o
+/ GRAPHICS ~ External application info
LIBJPEG Name TouchGFX Designer
Version V4.10.0
MBEDTLS .
~ Locat
PDM2PCM ocation _
Executable full name C:\TouchGFX\4.10.0\designer\Touch...
~ Inputs
Physical Display X Size 480
Application > Physical Display Y Size 272

Lys
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- #1417 TouchGFX Designer
« FHPCHiBIRIT TR, &iFGUINH

opions [

SPDIFRX

Security ?

Computing ~

Middleware N

FATFS

+ GRAPHICS

LIBJPEG

MBEDTLS
PDMZ2PCM

Application ?

Lys

life.augmented

GRAPHICS Mode and Configuration B TouchGX Designer

Graphics Framework |TouchGFX ~ |

TouchGF>! oesiner

Display Interface |Display Parallel Interface using LTDC v |

Configuration

Reset Configuration
@ TouchGFX A Platform Settings

@ Parameter Settings

\Conﬁgure the below parameters :

~ External application info

Name TouchGFX Designer

Version V4.10.0
~ Location

Executable full name C:\TouchGFX\4.10.0\designer\Touch...
~ Inputs

Physical Display X Size 480

Physical Display Y Size 272

22/05/2019




SEIN 7~ ]

- #1417 TouchGFX Designer
° ?JJ»\(jJUGU”,\;/:mo
o NN R
o —HFR “Helloworld”
. %EF—ToggleButton,sR 5

Hello world

BUTTONS

Hello world

C

Lys
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 #1TTouchGFX Designer

o YRI5

/\
TN

5, st B “Generate Code” , 4 TouchGEXH F I FIACHS . 2T M2 B R A FRR

o ERFHIAE SRR RS, KM TouchGFX Designer, 1 [FIF|STM32CubeMX.

/E: PEZITouchGFX "\

Designer@ﬁﬁ&GUl
NHITENDH, ES
%

TouchGFXE M
TouchGFX Designer
H o~ GEad
File\Newi% %)

life.augmented

TOUChGF:I DESIGNER Run Simulator Generate Code
3 La

TEXT AREA

Screen’l

NAME

textAreal

LOCATION

................

TEXT

T Single Use

Text

Hello World!

Typography



https://www.touchgfx.com/

oW & B AR Rl touchgfx TFE 4

b b

¥ 2 A B TouchGFEX T f£AvaliableResolutions fl1PostGenerateCommand & 75 1E i

Name - ~  Date modified Type Size
assets 4/19/2019 4:56 PM File folder
build 5/8/2019 1:21 PM File folder
config 4/19/2019 456 PM File folder
generated 4/19/2019 4:56 PM File folder
. ' gui notepad + + 4348 4/19/2019 456 PM  File folder
"AvailableResolutions™: | simulator 4/19/2019 456 PM  File folder
{ target 4/19/2019 4:56 PM___ File folder
! HelloWorld_CubeMX_vs.touchgfx 5/8/2019 1:22 PM TouchGFX 4.10.0 D... S KB
"Width": 480, ~ output_CompileSimulator.log 5/8/2019 1:21 PM  Text Document 1KB
"Height": 279 g output_GenerateAssets.log 5/8/2019 1:36 PM Text Document 1 KB
~ output_PostGenerate.log 5/8/2019 1:36 PM Text Document 1 KB
} H T % % VisualStudio T-
1, i

"PostGenerateCommand": "touchgfx update project --project-file=../EWARM/HelloWorld CubeMX.ewp --gui-group-
name=Application/User/TouchGFX/gui --generated-group-name=Application/User/TouchGFX/generated && touchgfx
update_project --project-file=simulator/msvs/Application.vcxproj && ruby updateMXProj.rb",

Lys
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- 21it, STM32CubeMXH i &
TAESER .

o B ST STM32CubeMXH
“GENERATE CODE” , A%
IDEL#E. FFH Sd5% H S A
[¥) “Open Project” .

o« TRErh SO EE R i B Pl o

Lys
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Workspace

X

TouchGF+_Cuztom

S

Files

21 W Application
B EVARM
L= i User
M Core
L3 @ TouchGFX
Lo ml target
[] Board Configuration.cpp
[l GRIO.cpp
[ HW_Init.cpp
STM3IEZF7DMA cpp
STh3IEFTHAL_DSlcpp
2] STR3IZF?Instrumentation.cpp
SThMIZF7TouchController.cpp
£ W Drivers
B ChSIS
B STM32F o _HAL Driver
=1 W Middlewares
B FreeRTOS
L= o TouchGFx
[ OSWrappers.cpp
L [ touchgh_core_release.a
B Output

o

=R ]TouchGFX_Custom - TouchGFX_Custom | v | |

| TouchGF<_Custom

Bl1. IDELEXf44H
(32847 TouchGFX Designerdi)

== 5 R d —— |:[
BT A A TR
Workspace *
TouchGF-_Cusztom w
Files o .

1 W Application
B EvWARM
Lo i@ User

B Care

Lo @ TouchGFx

Lo sitarget

[zl BoardConfiguration.cpp
[l GRIO.cpp
[ HW_Init.cpp
STMIZF7DMA.Ccpp
STM3IZF?HAL_DSl.cpp
[l STM3ZF7Instrumentation.cpp

N

= iApplicatianUserﬁ"I’DuchGF}{.’generated
M fonts

B gui_generated

M imanges

B texts

= iAppIicatinnsterﬁDuu:hGFWgui

B comman

H model

Ml screenl_screen

oh T ————

4

H CMSIS
B STh32F7o_HAL_Driver
-1 B Middlewares
B FreeRTOS
L5 @ TouchGFx

[£] OSWrappers.cpp

L [ touchghx_core_release.a
B Cutput

EF 1TouchGFX_Custom - TouchGFX_Custom | v | |

o ——— b o, o o ) o | 8 e e e e e

\-————————',

A
\J

TouchGFx_Cusztom

&2, IDELEXfH4H
(34T TouchGFX Desigherfs)
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5 s L AL HE 336 11 IR Bl 21 A Bl ) T2 H
ARSAE LN 1Y e 46
Helloworld_Cubehs

| stm32f7xo¢_hal_timebase_tim.c
| stm32{70c_it.c
] Wl TouchGFX

-] Wl target
BoardConfiguration.cpp
[£) GPIO.cpp
HW_Init.cpp
) STM32F7DMA.cpp
STM32F7HAL cpp
[£] STM3I2F7Instrumentation.cpp
STM32F?TouchController.cpp
B Application/UserTouchGFX/generated
M Application/UserTouchGFX/gui
—E M Drivers

M BSP
[ #5336.c
stm32746g_discovery.c
[] stm32746g_discovery_ts.c
M CMSIS
B STM32F Do _HAL_Driver
—) W Middlewares
Ml FreeRTOS
M TouchGFX
M Output

N INBSPH]
Hx X
431 T A% A

Files o

B

FT5336_driver_porting zip

SN s ot DX )

1. ¥ UIBSPZ|driver K.
Xt
\\TouchGFX\target\STM32F7Touch
Controller.cppis iIft53354K 5. (] H
b TR LA 7)

Options for node "F746_HelloWorld_HandsOn" X
Category. Factory Settings
General Options ] Multi-file Compilation
Static Analysis Dizcard Unused Publics
Runtime Checking
MISRA-C:1998 Encodings Extra Options

Assembler Language 1 Language 2 Code Optimizations Output
Output Converter List Preprocesser Diagnostics MISRA-C:2004
Custom Build
Build Actions [] Ignore standard include directories
E:Il:er Additional include directories: (one per line)
ouoger $PROJ_DIRS/../Middlewares/Third_Party/FreeRTOS/Source/CMS A
Simulator $PROJ_DIR$/../Middlewares/Third_Party/FreeRTOS/Source/porta
CADI $PROJ_DIRS/../Drivers/CMSIS/Device/ST/STM32F7xd/Include
CMSIS DAP $PROJ _DIRS$/../Drivers/CMSIS/Include
GDB Server \..\Drivers\| G-Discovery r
I-jet/ITAGjet Preinclude file:
J-Link/)-Trace | |
TI Stellaris
Nu-Link Defined symbols: (one per line)
PE micro USE_HAL_DRIVER [] Preprocessor cutput to file
ST-LINK STM32F746xx Preserve comments
Third-Party Driver USE_BPP=16 Generate #line directives
TI MSP-FET
TI XDS
/05/2019

Cancel


file://TouchGFX/target/STM32F7TouchController.cpp添加ft5335

R HH £ S

S5 58 SRR I AT 85 R A0 T o

- 1.#£Visual Studio F{i & - 2 fESTM32F746Discoveryti_Fiz4T
e Z7~Hello World e F7~Hello World
itz ¥4 v LLON/OFF o fildz ¥4 v LLON/OFF

Dc Application (Running) - Microsoft Visual Studio

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP

e - -2 WM - Q- tinue ~ (4 ~ |Del F_inmd % = =72 N -
Process: [4504] Application.exe T a a
Solution Explorer AR > @l ScreenlView.cpp # X = .
@ o-2d@m o &= (Global Scope) B3 MyAppiication - %
#includ i
Search Solution Explorer (Ctrl+;) P~ incleidescpiig
&1 Solution ‘Application’ (1 project) ElScreenlView: :Sc
<" 5 Applcation { Hello world
P ¢ External Dependencies
b s Header Files L Hello world
b 5 Resource Files Svoid Screenivie
4 .. Source Files {

4 ..| generated ScreenlViewl
4 -.| gui_generated L} e

b 5 common
4 -] screenl_screen Slvoid ScreenlVie
P ++ Screen1ViewBase.cpp {
4 5l gui
b 3 common
P #5 model
4 .| screenl_screen
b ++ Screenl1Presenter.cpp
b ++ Screen1View.cpp
P #5 TouchGFX
P *++ main.cpp
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