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High Speed Clock (HSE) [BYPASS Clock Source M (SDRAM) (TouchGFX)
System Core hd
OW SPEE] CTOCK (LoE) [Disanle ~]
CORTEX_M7 [ Master Clock Qutput 1
DMA [ Master Clock Qutput 2 Timer DMA2D
GPIO - wm
WDG [ Audio Clock Input (1I25_CKIMY
NVIC Co e
Sl
Svs
& ParameterSetlingsy| @ User Constants | @ NVIC Settings | @ GPIO Settings = LTDC
Analog N [Configure the below parameters : |
Timers > “° - - 0
~ Gystem Parameters
Connectivity 5 I VDD voltage (V) 33V | B CRC
A EE R Y, IR ET RS ESEE]
Multimedia by ~ RCC Parameters
HSI Calibration Value 16
Security > TIM Prescaler Selection Disabled
HSE Startup Timout Value (ms) 100 m IO
Computing > LSE Startup Timout Value {(ms) 5000
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~ Power Parameters
"I Middleware > Paower Over Drive Enabled
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Debug |Serial Wire v|
System Core h
O System Wake-Up 1 — Timer = DMA2D
CORTEX_M7 O System Wake-Up 2
DMA O System Wake-Up 3
GPIO = LTDC
WDG O System Wake-Up 4
MVIC
O System Wake-Up 5
[] System Wake-Up & |
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o flBEES U (FESTM32F746G-DISCO [, 512C3%#:) RERE GUIZIRETZ [l + A2
o EFLMEI2C, WA
m Q| ~ | 12C3 Mode and Configuration - ;CCK = . RTROTSOS
 Mode (Clock) (FreeRTOS)
Connectivity e 12C |I20 - |
CAN{  svs FMC (SDRAM) U (T((B)La::phh(i;fx)
g¢32 Reset Configuration
21 |
12C2 : - Timer = DMA2D
|Conﬁgure the below parameters :
e e
12c4 oS MTHRR == =B ~~ o
QUADSPI I(Timing configuration \
gEMMCW I 12C Speed Mode Standard Mode ‘l = LTDC
1 Do
SPI2 | e ey e : vo MR A 42
SPI3 1 ise Time (ns 1 el 2 e
Pl | Fall Time (ns) 0 L I 2CHE: 1240 L bsi
1 Coefficient of Digital Filter 0 1 7 <P 2o B 2 ok
Sigm : Analog Filter Enabled - = ﬂ? » JG )Jk 72< ﬁz&
- 1
UARTS 1 Timing 0x00COEAFF H [T
UART7 :v Slave Features 1 u CRC
@ UARTS8 1 Clock No Stretch Mode  Disabled : ° 71__‘ lgl Z%;E&XTJ‘& y‘j
8222¥; : General Call Address De... Disabled 1 ‘Hﬂ . - w7
A »
USART3 1 Primary Address Length ... 7-bit ’| {ﬁii ﬂ_\‘/W[J EFI /]\)EH E/(J o
\ Dual Address Acknowled... Disabled / e L2 [242) m
USART6 73
r’ USB_OTG_FS \~_£ﬂmam slave adiiess - Qe ?” E%%%gggm v -
I 22/05/2019

life.augmented



i TR BRHL
GUI.F [

HE (GUITHRESEEE)
e |2C

« HITFSTM32 Shiy 1 RiEtE, $&ft 7 AFE 5| ISCElE — Mo se e
FERNHIN, RYEREIER, ERHEARKE S
o BRAKIRII2CHR O 51 A5 SRR Al REANF], A B &A%

R FERERE O ERER

Thee | &K 51 A ik
s R Er S

fii#s  LCD_INT PI13 IT_FALLING PULL_UP FAST fih 45 it A BT A
i =
(FT

LCD_SDA PHS8 AF4 12C3  NOPULL FAST  I12CHuinsk
LCD_SCL PH7 AF4_12C3  NOPULL FAST  I2CH4hs:

5366)

A BORGI, SRR T KRB ARNRE S, A EEMEH
LCD_INTZhfE.

Lys

life.augmented

SEHRB (B2

éfﬁ%ﬁ

RCC
(Clock)

ZHAFHA

GUIZHRERE

= SYS

-|FMC (SDRAM)

- Timer

DMA2D

LTDC

= DSI

= CRC

EPI‘ETJ#F%

RTOS
(FreeRTOS)

Graphics
(TouchGFX)

4

22/05/2019



S S W

SEHLRB (52)

AT TouchGFX e TR, IREL
Dy GUIR A [

- HAE <GU|IJJ%*%%'%
e |2C
o ERINI2C3RBL S| 5 SR i A — 3, R S E AR — 20

22/05/2019



o D

Lys

life.augmented

s B2 FE ft5 336 1 AR BN 2| A Al ) T A2
AASAE A T (1) 4 A
Helloworld_Cubehs

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

-] Wl target
BoardConfiguration.cpp
[£) GPIO.cpp
HW_Init.cpp
[] STM3ZF7DMA cpp
STM3Z2F7HAL cpp
[£] STM3I2F7Instrumentation.cpp
STM32F?TouchController.cpp
B Application/UserTouchGFX/generated
M Application/UserTouchGFX/gui
—E M Drivers

M BSP . ‘
B t5336. ?J%D 3%2?
stm32746g_discovery.c I -

) stm32746g_discovery_ts.c (EINE

B CMSIS

B STM32F Do _HAL_Driver
=] W Middlewares

B FreeRTOS

B TouchGF¥

M Output

Files o
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$2 JIBSP#driver |,

e T 2 e
\\TouchGFX\target\STM32F7Touch
Controller.cpp, %R J5 78 i 2NN S

&

FT5336_dnver_porting.zip

Options for node "F746_HelloWorld_HandsOn" X
Categoy: 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 Preprocessor Diagnostics MISRA-C:2004
Custom Build
Build Actions []Ignore standard include directories
I;::;EI- Additional include directories: (one per line)
ouoger $PROJ_DIR$/../Middlewares/Third_Party/FresRTOS/Source/CMS
Simulator $PROJ_DIR$/../Middlewares/Third_Party/FreeRTOS/Source/porta
CADI $PROJ_DIR$/../Drivers/CMSIS/Device/ST/STM32F7xx/Include
CMSIS DAP $PROJ DIR$/../Drivers/CMSIS/Include
GDB Server r || \. \Dnvers\| Iscovery v
I-jet/ITAGjet Preinclude file:
J-Link/J-Trace |
TI Stellaris
Nu-Link Defined symbols: (one per line)
PE micro USE_HAL_DRIVER [ Preprocessor output to file
ST-LINK STM32F746xx Preserve comments
Third-Party Driver USE _BPP=16 Generate #line directives
TI MSP-FET
TI XDS
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e Graphics
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5 — Ti — DMA2D
SDRAMES STM32I #h it & i imer
FMC_SDCLK
— LTDC
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FMCEREE#iZRE (BLERBIFRAHBSDRAMASD | G
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FMC Mode and Configuration
Mode
> NOR Flash/PSRAM/SRAM/ROM/LCD 1
> NOR Flash/PSRAM/SRAM/ROM/LCD 2

ZHAFHA
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> NOR Flash/PSRAM/SRAM/ROM/LCD 3 RGTE GUITHRERE SR EIEL Seo:d
FMCE@EE (STM32CubeMX ) * NOR FlashPSRAM/SRAMROMILD 4 |
|
> NAND Flash 1 :
v | 12C
. NOR Flash/PSRAM/SRAM/ROM/LCD 1 ) | RCC RTOS
CAN1 NOR Flash/PSRAM/SRAMROMILCD 2 Clock and chip enable SDCKEQ+SDNEQ - ' (Clock) =l (Touch [~ (FreeRTOS)
E::Q NOR Flash/PSRAM/SRAM/ROMILCD 3 Internal bank number |4 banks - | ! interface)
NOR Flash/PSRAM/SRAM/ROM/LCD 4 N - . !
R P Address [12 bits :Max 13bits |
122 Data 16 bits -] .
12C3 SDRAM 2 - | Graphics
12C4 Byte enable |16-b|t byte enable ~ | . - SYS =
QUADSPI | (TouchGFX)
SDMMC1 1
1
22:; Configuration 1
I
SPI3 Reset Configuration :
p [ @ SDRAM 1| ® User Constants | .
SPI5 1| G Timer = DMA2D
SPIB Configure the below parameters : . :
UART4 . ; ., i
UARTS ‘s |
UARTT ~ SDRAM control . H
@ UARTS Bank *e SDRAM bank 1 !
*
USART1 Number of column address bits ‘e, 8 bits |
o
USART2 Number of row address bits "., 12 bits : ™ LTDC
USART3 e, ,
USARTS CAS latency . 3 memory clock cycles |
USB_OTG_FS Write protection "‘ Disabled 1
USB_OTG_HS SDRAM common clock * 2 HCLK clock cycles :
SDRAM common burst read ) Enabled :
Multimedia 5 I
ul - SDRAM common read pipe delay . 0 HCLK clock cycle ! a CRC
o - SDRAM timing in memory clock cycles H 1
Load mode register to active delay . 2 :
HDMI_CEC Exit self-refresh delay H 7 :
1251 Self-refresh time R :
1282 SDRAM common row cycle delay H 7 1
253 Wirite recovery time ] 5 : - |O
.
SAl SDRAM common row precharge delay = 2 \
SAI2 Row to column delay -
—_—
SPDIFRX g

MVIC Interrupt Table

FIC global interrupt

Enahled F'reemphc-n Priority
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IN==a=:
° éﬂ/ftii (GUI]jJ Hbﬁﬁ) Parameter 4 Meg x 32 . X
. EMC (?l\ﬁﬁrfﬁ 53 ) Configuration 1 Meg x 32 x 4 banks E éﬂ’ﬁ:*@}&
AT T 7 Refresh count 4K i
Row addressing 4K A[11:0] 5 GUITHEE = e 2
__— ‘ : | U R 75 2 R R
. Eﬂﬁ?;&zﬁﬂl Bank addressing 4 BA[1:0] !
Column addressing 256 A[7:0] E
TESHATFMCIOIC B /T, 7 55 7 iR 5 FMCICHK Y & 3% B MT48LCAM32B 2R T/t | RCC 12C X RTOS
SDRAMIE {1 B4 1 ‘ | (Clock) Lrouct b (FreeRTOS)
+ 1. f4ESDRAMBE( S HERIGEFIF R, 18 o o
SDRAM1 PO . ——— 1 ovs Graphics
A DO = TS N = -
«  MT48LC4M32B2B5-6A #3231 I e G (TouchGFX)
5 Al R23 10K 1% 0402 |
ek, WM LRAT 16 iR re ] e S —
DQ2 - A i
- MT48LCAM32B2B5-6ARHAH 4 s oo
Bank, W RA T4/ Bank Mo oo e mactie 4 0| 4 Timer —  DMA2D
N - A0 DO TR - H
M 12Xi‘m:{:ﬂ: zﬁ """"""""" BAl 30012 DS R0 LU 186 0402 !
4X Ij‘] i‘zlz B an kS ___________ - gt TEITED e B &)0}; S; — [1{1;!]( M(}Tg& 1% 0402 |
PVC SDNCAS—ySpNRAS 10| ;i:i 385 N3___FMC DIt = | [~ LTDC
” SDNRAS e ] e N |
DRAM Bank O- R e A |
wers DR e e TRl S i =
e e ] U 9 e : oRC
- 1 - ~__FMC NBLl} K1 N L8 FMC D7 N ~ | —
oA SENFO. L GRehoa o e eI
Bank 4 4 X N DO} BT — :
4xByte enable SN v B !
ATk 12 12 e N pQo it FMED0 : L 10
y——t NU
(Bit) . V3 i :
N (l__j;{f:nl-' XTR_10%% 0902 {[CT5 + ;5 :g% :::8 5; | —
ﬁﬁéﬁ 32 32 (l_{;{-:nl“ X7R _10% 0402 ll‘;:ﬂl 2R E: \:DDQ \:SSO (l:)}
31 100nF_XTR 10% 0402 El \,DDQ \,ZZO E9 | 105/
FAILRE 32bit (4F775) 32bit (4FTY) T00nF TR 107 0907 | |Ca2 L :3% :*ssg ] 22/05/2019
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EHATFMCIIEC B /T, 75200 T 5FMCREEY
SDRAMABE - IERAE I

o 1. IRPESDRAMEE M S FRAIE IS, AcE

SDRAM1
MT48LC4M32B2B5-6A 32 Fidm Lk, 14
ERAT 160 EEELS

« MT48LC4M32B2B5-6AH P& FH 4 Bank, &
#_ERF T 44 Bank

SDRAM
Bank

A7 ik
(Bit)
Hn 2k
TR

SDCKEO+SDNEO
4 4
12 12
32 16

32bit (457 16bit (257)
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FMC Mode and Configuration
> NOR Flash/PSRAM/SRAM/ROM/LCD 1
> NOR Flash/PSRAM/SRAM/ROM/LCD 2
> NOR Flash/PSRAM/SRAM/ROM/LCD 3
> NOR Flash/PSRAM/SRAM/ROM/LCD 4

ALARIN 0] L4

e

Clock and chip enable SDCKE0+SDNEQ v
Internal bank number |4 banks v |
Address [12 bits % Max: 13 bits
Data |16 bits -]
Byte enable \16-bil byte enable v |

K. FMC SDRAMEC &
(@STM32CubeMX)

SEHLRB (52)

S
RETE AR

RCC = RTOS
T (Clock) i in(tTe??;Che) | (FreerTOS)
1SS i (TiLacphh(i;CFSX)
L Timer Ll DMA2D
L LTDC
H crc
4 0
¢
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« FMC (JMEA7fiEes) |

ZHAFHA

| z4sz= GUITHEE B E o )

¢ Eﬁﬁ?i&ﬁﬁl (:‘Fﬁ«tﬁ) £ Pinout view == System view
o 2 RN AL, BAAREE RO )T RCC 12C RTOS
HRE R S 51 B 7 R | (Clock) i irf;l;a()r?;che) | (FreerRTOS)
B, STM32F746NGH6 A =/ M/OREE N
FMC_SDCKEO, % %l+&PH2, PC3 PC5. HffHL % Graphics
F, PC35f a8 MICKEZE#z. 1 SYS | (TouchGFX)
iIANFMC_SDCKEOQ& 73 # 77 BL 2IPC35| i, i A
F&, AR N DR . - Timer = DMA2D
e 1. &1HJSDCKEOD
o 2. HFIFMC_SDCKEOQXT M. i) i
e 3.CUrl + AHHETF, IS i s
o 4 BN BITFERECFERPCS ;@%ﬁ
. BN |
e L] | j CRC
VE: SEIE B RS S S ;
STM32F746_DISCO*}§§K}EH %[ Ejél]—A TFBGA216 (Top view) :' - 10
8, W LB BBk ;
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= (Touch
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¢ éﬂ-/ftl: ( G U I JjJ ﬁ% gﬁ%’g‘ ) Q| V| FMC Mode and Configuration

Mode

are

« FMC (SMIA7 {38 o

> NOR Flash/PSRAM/SRAM/ROM/LCD 1
T4 > NOR Flash/PSRAM/SRAM/ROM/LCD 2
> NOR Flash/PSRAM/SRAM/ROM/LCD 3
AL Connectivity ~ > NOR Flash/PSRAM/SRAM/ROM/LCD 4
- MBS EGRE AN N > NAND Flash 1
>
CAN1
" e CAN2 > /L SDRAM 2
+ 3. ANSDRAML1FRZETT CAN3
ETH : :
o 4. RY¥ESDRAMEIRFM + =41, I 'E SDRAMEE | —
SR LN e 24 202 Reset Configuration
12C3 atti

G, MRIEAEREIE T, TRBUHCHI uos SR T—_ |
BB W TR. S ST 0 o o
(SDRAMZ! 5. MT48LC4M32B2B5-6A ) SPi . DR cont

SPI3 ELk
SPI4 e ——9Number0fcolumn addres... 8 bits
SEE‘ _‘:___—-- ___>Number0fr0w address bits 12 bits
CAS latency 3 memory clock cycles
_AmSE e .
P UsTs Write protection Disabled
’f LARTT SDRAM common clock 2 HCLK clock cycles
P t 4 M 32 ‘,¢’ ,AUARTB SDRAM common burstread Enabled
drameter 'E'g X ___——‘ ,/ Hgiﬁg SDRAM common read pip... 0 HCLK clock cycle
i s __——‘ ’f USART3 ~ SDRAM timing in memory clock ...
Cﬂnflguratlon 1 MEQ X 32 X 4 bﬂnl’(S ‘—‘—‘ ,—" USARTE Load mode register to activ... 2
Refresh count 4K ,/’ "—" USB_OTG_FS Exit self-refresh delay 7
- USB OTG_HS )
¥} ,¢ - - Self-refresh time 4
i |[Row addressing 4K A[11:0] . I Re SDRAM common row cycle... 7
- \\___‘__. Numbel’ Of row addre95 bItS =12 Multimedia hd Write recovery time 3
Bank ﬁddr@ﬂSlng 4 BA[']D] 'I . SDRAM common row prec... 2
v - 1 ] ocMl Row to column delay 2
[ Column addressing 256 A[7:0] o .

I
“~.._2_. Number of column address bits = 8
& 35 5 MT48LC4AM32B 28R Ft K. FMC SDRAMECLE
‘7[ (@STM32CubeMX)
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° éﬂ/ftl: ( G U I JjJ ﬁ% Eﬁ%g‘ ) Q| ] FMC Mode and Configuration

Mode

Categories

* FMC ( ﬁl\%gﬁﬁ%%&> T3 > NOR Flash/PSRAM/SRAM/ROM/LCD 1
TiM14 > NOR Flash/PSRAM/SRAM/ROM/LCD 2
> NOR Flash/PSRAM/SRAM/ROMILCD 3
Connectiity ~ > NOR Flash/PSRAM/SRAM/ROM/LCD 4
M -
P RIS P -
e > 4\ SDRAM 2
- S CAN2
o 3. F ASDRAMLIFRZE T CAN3
ETH : :
N - Configuration
* 4 HRIESDRAMEEFH 54, il B SDRAM{Z il = ——
BHLL LI FE B 12C2
12C3 ;

B, RIEEMEISEHETH, SRECH S . e |
A AR e [ .

SPI

| = ) ~ SDRAM contraol
(SDRAMZY 5. MT48LC4M32B2B5-6A s Bk
SPi4 MNumber of column addres... 8 bits
SPI5 Mumber of row address bits 12 bits
Si:gm CAS latency 3 memory clock cycles
UARTS Write protection Disabled
. v UARTY SDRAM common clock 2 HCLK clock cycles
=57 vy FLE L Y -
o MRAEAF A FH}/IL’ ‘E @ UARTS SDRAM common burst read Enabled
CAS |atency)lj ’ Jj_‘}é/g Hgisg ’—_—7 SDRAM common read pip... 0HCLK clock cycle
m‘w\lﬁ I‘Lﬂ 7,}1&,}}3 R ﬁ)—‘r [))\ USART3 ,,‘ ~ SDRAMtiming in memary clock ...
SDRAM common HggRg_ﬁrG s ,, :;0.?(1 rTfod: reils;telr to activ... j
. A _ - it self-refresh delay
-
read plpe delay(CAS USEI_ETE_#& Self-refresh time 4
S SN T -
latency)o 2 Vj I i ___________—_—— SDRAM common row cycle... 7
||/‘] JE H\J‘m jiﬂ) )\JO R Multimedia ~ Write recovery time 3
N SDRAM common row prec... 2
2

Row to column delay

* MT48LC4M32B2B5- pel

Don't Care m Undefined
6A X FFBurst read

&. FMC SDRAMELE
MT48LC4M32B2
"I B #iE Bt © MT48LC4M32B2B5- (@STM32CubeMX)
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« FMC (AMNE At #s)

)

- BCESHGRI (B2 BT
« 3. HEASDRAMLIRZET

o 4. RIESDRAMEHE FM+ 241, K E SDRAMIZ il

BH LI Y

— T TouchGFX — GETAE. I

NN
HE T

G, MRIEAEREIE T, TRBUHCHI
. W PR,
(SDRAM#A!S:  MT48LC4M32B2B5-6A )

CL = CAS (READ) latency

‘ ’I WRITE recovery time

life.augmented

Clock
Speed Grade Frequency (MHz) Target 'RCD-'RP-CL *RCD (ns) *RP (ns) CL (ns)
i -BA 167, 333 J8 18 18
-6 167 3-3-3 18 18 18
-7 143 3-3-3 20 20 21
TR N6 7
Parameter Symbol | | Min | Max hin Max | Min | Max | Unit | Notes
Clock cycle time CL=3 WCK(3) ] 6 - i 6 7 - ns 8
=2 WK(2) : 10 - | o7 - 10 - ns 8
CL=1 "CK() g 20 - !207 - 20 - ns 8
ACTIVE-to-PRECHARGE command tRas | 42 (120,0 iAZ 120,0) 42 |1200( ns
1 00 |y 00 00
ACTIVE-to-ACTIVE command period RC : 60 - |60 - 70 - ns 10
AUTO REFRESH period RFC 1 60 - !60 70 - ns
ACTIVE-to-READ or WRITE delay Reo |1 18 - : 18 - 20 - ns
Refresh period (4096 rows) REF : - 64 || - 64 - 64 ms
Refresh period — automotive (4096 rows) REFAr i - 16 ! - 16 - 16 ms
PRECHARGE command period LA | 18 - : 138 20 - ns
ACTIVE bank a to ACTIVE bank b command 'RRD ! 12 - (112 - 15 - ns n
Transition time T : 02 |12 (lo2 [ 12]02 |12 ns 3
wr g |1 | - B o - e 2
1 | QK LK CLK
I |+7ns 6ns +7ns
e - in NIE R
Exit SELF REFRESH-to-ACTIVE command SR '\ 67 - [I70 70 - ns 14

~
~~o
~
~
________

FMC SDCLK

Self-refresh = 42ns

SDRAM common row cycle delay = 60ns
Auto refresh =2 60ns

Row to column delay = 18ns

SDRAM common row precharge delay = 18ns

Write recovery time =2 1CLK + 7ns

Exit self-refresh delay = 67ns

SEHL B (22

-

RCC
(Clock)
= SYS
— Timer

ZHAFHA

GUITHRERE Hh A4 7 2L
(lec . RTOS
| ouc =
interface) (FreeRTOS)
Graphics
(TouchGFX)
m DMA2D
m LTDC
m CRC
- 10
\——
22/05/2019



SEHRB (B2

41

- A1E (GUITHREEE)
o« FMC (JPERAEfESS)

A H AR A

ZHAFHA

1
1
1
1
I
i
| »
. | GUIZHRETR 2 I T B
« BEZSERE (32 EiD i
1
) i
+ 3. 3 ASDRAMI1FRZE T ! RCC 12C RTOS
' (clock | . (Touch | (FreerTOS
o 4. IB#ESDRAMEIEF M =41, Bl E SDRAMIZ | | (Clock) interface) (Free )
SH NI 58 |
1
N |m gAY A4 » I H
B, IREAEASEEE T, SRBUHCH H s g Graphics
f= 5k — : (TouchGFX)
Sz W PR. :
I
I
(SDRAMZYS: MT48LC4M32B2B5-6A ) | .
Parameter Symbol -6 : -6A : -7 Unit |Notes i m Timer | DMA2D
READ/WRITE command to READAVRITE command ccp 1 ! 1 ! 1 teK :
CKE to clock disable or power-down entry mode tCKED 11 1 i 1 K 15 i
CKE to clock enable or power-down exit setup mode tPED 1 : 1 i 1 tCK |
DQM to input data delay DQD o T o : 0 tCK | | LTDC
DQM to data mask during WRITEs DQM 0 ! 0 : 0 K i
DQM to data High-Z during READs DOz 2 1 2 i 2 ticK i
WRITE command to input data delay DWD 0 : 0 : 0 tTCK i
Data-in to ACTIVE command CL=3 DAL(3) 5 : 4 : 5 tCK 16 !
=2 DAL(2) 41 a4 |14 K | 16 ! m CRC
cL=1 DAL(1) 3 4 3 i 3 Kk | 16 !
Data-in to PRECHARGE command tDPL 3 3 3 |13 [ [ w7 i
Last data-in to burst STOP command BDL 1 ! 1 : 1 CK i
Last data-in to new READ/WRITE command DL 11 1 I tCK ! | 0
JLast data-in-to-burst PRECHARGE CoRMAGAG —~ - — = - U= I SR Y- A SO - S 7= 2 !
i LOAD MODE REGISTER command to ACTIVE or REFRESH com- MRD 2 : 2 [} 2 oK s, _ !
I mand L “~¢__Load mode registerto
"I Data-out to High-Z from PRECHARGE command =3 | ®OH®) | 3 1§ 3 |1 3 | %K active delay = 2 tCK
life.augmented CL=2 ‘ROH(2) 2 : 2 : 2 oK 22/05/2019
CL=1 TROH(1) 11 1 11




Y ¥ W

Y — =
- M4 (GUIZHRETR ED | /

« FMC (AMNE At #s)

ZHAFHA

RAHE GUIThRE R E R R

« REZHEM (% ETO

« 3. 3} A\SDRAMLFFZ5 T | RCC (lech RTOS
| ™ ™ ouc ™
+ 4 fUESDRAMBCETAL, FILSDRAMINA 154, | (Clock) interface) GUeesues)

i B SDRAMES I 2 41 Bl I F 2% FMC_SDCLK = HCLK /

SDRAM common clock ' ||| . _- | craphics
IR E M. BEoBlg, KH S E t (TouchGFX)

. FMCINEHEAIZREINT. (HZ ';

AP ENRIESH N E” ) /SDRAM common clock | || ™ - Dwma

Input frequenc 1 S » » 200 To Ethernet PTP (MHZ) :
; LSt =] " 2 Jeremn; 00 | s sssssrRe R )
- e HCLK e

PCLK1

m CRC

" (M)
1
$ jocks (MH2) !
1
1
X 2 s (MHZ) 1
scale 1
K2 1
2 T focks (MHz) 1
1
PLL Source Mux L E !
=@ ) X2 > PB2 timer clocks (Miz) 1
Ht | ot A R I
O P L L L L L LT L A 1
JURTTIET EESPIPPprne Qfman=n - — 2 1) |

input fraquenc 5 1 x a0¢ > ] oE o s
oy | wee | 2 4 2 > 96 1'“”' FT (MHz) : - IO
. g 0 : | Ao
L PLLO [ > X (4 L > - 1
P P £1KAR Clack Muy 3 1 N —

we.avgmented 3. SDRAM common clock’ySTM32CubeMXH, SDRAM (FMC) BC&E . HASDRAM M IMEH] . 2210512019




- tHE (GUITHEETEED
« FMC (JMEA7fiEes)

o EEZHIRI (B L)
« 3. HEASDRAMLIRZET

o 4. RIESDRAMEBHEFM =40, B B SDRAMZE i
SR LN RS

« MT48LC4M32B2B5-6A % #CAS latency (CL) : 1, 2, 3

* CAS (READ) latency = 18 ns
HCLK = 200MHz

HCLK
FMCSDCLK = SDRAM common clock
L > 18ns
FMC_SDCLK —

SDRAM common clock JulH: 2, 3
o N T SEHLE EKISDRAMVS [ B, {F AL 2 S HTIR
T, SDRAM common clockiZ#%2

CL
FMC_SDCLK

~ 20ns:CL = 3, —  ~ 30ns
FMCspcLk -

-
-
-
—‘——
-

© BEETUR, BEHFCLAZ  ==m===—==—==—m==m

« CL = 2R,

Lys

ie.augmented YE . SDRAM common clock’¥STM32CubeMXH, SDRAM (FMC) BB ., H&GSDRAMAHE R .

=i HUTTouchGFX — FE TR, T
S Designer SIS GUIBEF

lijlptions Q|

KRB (2

TIMA13
TIM14

Connectivity ~

CAN1
CAN2
CAN3
ETH

12C1
12C2
12C3

MDIOS
QUADSPI
SDMMCA
SDMMC2
SPI
SPI2
SPI3
SPi4
SPI5
SPI6
UART4

UARTS -

UART? -

@ UARTS -~

USART1 o
UsARTZ?
USAR#3
UsA&TS
ugh_oTG Fs
ybe_otG HS

4

»7 Multimedia -

DCMI

FMC Mode an

d Configuration

Mode

NAND Flash 1

WOWOWON N N W

SDRAM 2

MNOR Flash/PSRAM/SRAM/ROM/LCD 1
NOR Flash/PSRAM/SRAM/ROM/LCD 2
NOR Flash/PSRAM/SRAM/ROM/LCD 3
NOR Flash/PSRAM/SRAM/ROM/LCD 4

| Configuration |
Reset Configuration

[Configure the below parameters -

QA ErFA ] ©

SDRAM contral
Bank
Mumber of column addres...
Mumber of row address bits
CAS latency
Write protection
SDRAM common clock
SDRAM commeon burst read
SDRAM common read pip...
SDRAM timing in memory clock ...
Load mode register to activ...
Exit self-refresh delay
Self-refresh time
SDRAM common row cycle...
Write recovery time
SDRAM common row prec...
Row to column delay

8 bits

12 bits

3 memory clock cycles
Disabled

2 HCLK clock cycles
Enabled

0 HCLK clock cycle

2
7
4
7
3
2
2

K. FMC SDRAMEZE
(@STM32CubeMX)

22/05/2019



SEE R (A2)

- HIF (GUITHREFEED) - !
FMC (Mf7EfEE2)

FMC Mode and Configuration
Mode

» NOR Flash/PSRAM/SRAM/ROM/LCD 1
TIM14 > NOR Flash/PSRAM/SRAM/ROM/LCD 2
» MOR Flash/PSRAM/SRAM/ROM/LCD 3
S - Connectivity ~ > MNOR Flash/PSRAM/SRAM/ROM/LCD 4
¢ @Bﬁ%‘%ﬁzftﬂl ( :J:%J:ﬁ ) R > NAND Flash 1
>
CAN: > 4 SORA 2
. i NSDRAMLKRZE L CAN3
ETH - -
: c
© 4. IRESDRAMBEEF M H 24, AL E SDRAMIZ il e
LS 724 2c2
%ﬁ %J ,{E 12C3 ettings L ] F'II ettings
2% [=1 2 AN = 1
= ﬁ ¢ FMC_ EBEDSSF'I [Configure the below parameters -
i i SDMMCH
Load mode register to active delay 2 CLK SDCLK) Soucs QfereFE ] © @O
Exit self-refresh delay 67ns Load mode register to active delay 2 SE:; ~ SDRAM contral
SPI3 ELk
Self-refresh 42ns Exit self-refresh delay 7 SPi4 Number of column addres... 8 bits
SPI5 Number of row address bits 12 bits
SDRAM common row cycle delay 60ns Self-refresh 5 s CAS latency 3 memory clock cycles
UARTS Write protection Disabled
Write recovery time 1 CLK SDRAM common row cycle delay 7 UART? SDRAM common clock 2 HCLK clock cycles
@ UARTS I
s Write recovery time 3 Hgiﬁg :g::v: Emﬂﬂ :]:E:Zt;:pad ETSS: clock cycle
SDRAM common row precharge delay 18ns USART ~~ SDRAM timing in memory clock ..
SDRAM common row precharge delay 2 USARTE Load mode register to activ... 2
Row to column delay 18ns USB_OTG FS Exit self-refresh delay 7
Row to column delay 2 USB_OTG_HS Selfrefresh time 4
+ _________________________.l.'\ SDRAM common raw cycle... 7
%%i”ﬁu?gj{ (STMBZCUbW%?;'-----M”m--------\ﬁ-‘j —VWnte recovery time 3
& 1: WriteRecoveryTime >= SelfRefreshTime - RowToColumnDelay; -~ S
£ %, BETEMC SDCLK = 200/2 MHz = 100MH 2: WriteRecoveryTime >= RowCycleDelay - RowToCEbJ‘”umﬂDelay -
s : = zZ= 2
e - RowPrechargeDelay. K. FMC SDRAMEC B

e LIRS, B E N3
TR T Self-refreshZH I Sz Lo

Lys

weauementes i STM32CubeMXA: bR, AKX Self-refreshilb AT % &,

(@STM32CubeMX)

22/05/2019
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147 TouchGFX
Designer

- H (GUITHEEFEED)

@ SDRAM 1

@ User Constants | @ NV

FMC (GPIO Settings, 1i

Sean:h Signals

GPIO outpu...| GPIO mode [GPIO Pull-u...|Maximum o...| User Label | Modified

. No pull-up a..
. No pull-up a..

PC3
PDO
PD1
FD&8
PDo
PD10
FD14
PD15
PEO
PE1
PET
PES
PES
PE10
PE11
PE12
PE13
FE14
PE15
PFO

Lys

life.augmented

FMC_SDCK..
FMC_D2
FMC_D3
FMC_D13
FMC_D14
FMC_D15
FMC_DO
FMC_D1
FMC_NBLO
FMC_NBL1
FMC_D4
FMC_D5
FMC_D6
FMC_D7
FMC_D8
FMC_D9
FMC_D10
FMC_D11
FMC_D12
FMC_AO

.nla
n/a
n/a
nia
nia
nia
nia
n/a
n/a
nia
nia
nia
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Altemate Fu..
Alternate Fu..
Alternate Fu...
Alternate Fu...
Alternate Fu..
Alternate Fu...
Alternate Fu...
Alternate Fu...
Alternate Fu..
Alternate Fu...
Alternate Fu...
Alternate Fu..
Alternate Fu..
Alternate Fu...
Alternate Fu...
Alternate Fu..
Alternate Fu...
Alternate Fu...
Alternate Fu...
Alternate Fu..

ERR AT IR R A BD
2 |  GPIO Setings_

. No pull-up a..

. Very High
. Very High
No pull-up a...
No pull-up a...
.No pull-up a..

Very High
Very High

. Very High
No pull-up a...
No pull-up a...
No pull-up a...
. No pull-up a..

Wery High
Wery High
Very High

. Wery High
No pull-up a...
No pull-up a...
. No pull-up a..
. No pull-up a..

Very High
Very High

. Very High
. Very High
No pull-up a...
No pull-up a...
. No pull-up a..

Very High
Very High

. Very High
No pull-up a...
No pull-up a...
No pull-up a...

Very High
Very High
Very High

. Very High

"FMC_SDCK...
FMC_D2 [M...
FMC_D3 [M...
FMC_D13 [...
FMC_D14 [...
FMC_D15[...
FMC_DO [M...
FMC_D1 [M...
FMC_NBLO ...
FMC_NBL1 ...
FMC_D4 [M...
FMC_D5 [M...
FMC_DB6 [M...
FMC_D7 [M...
FMC_DB8 [M...
FMC_D9 [M...
FMC_D10 [...
FMC_D11 [...
FMC_D12 [...
FMC_AO [M...

S AE

Gk TR, 3RHL N
GU'E%@# B, BAT

@ SDRAM 1

@ User Constants

Search Signals
] Show only Modified Pins [Sear 1

PFO
PF1
PF2
PF3
PF4
PF5
PF11
PF12
PF13
PF14
PF15
PGO
PG
PG4
PGS
PGS
PG15
PH3
PH3

FMC_A0
FMC_A1
FMC_AZ2
FMC_A3
FMC_A4
FMC_AS

FMC_SDNR...

FMC_AB
FMC_A7
FMC_A8
FMC_A9
FMC_A10
FMC_A11
FMC_BAO
FMC_BA1

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
nia
nia
nla
n/a
n/a

FMC_SDCLK n/a
FMC_SDNC...n/a
FMC_SDNEQ n/a
FMC_SDNWEn/a

@ NVIC Settings

.N-:- pull-up a..
No pull-up a...
No pull-up a...
. No pull-up a...
No pull-up a...
No pull-up a...
. No pull-up a...
Mo pull-up a...
Mo pull-up a...
. No pull-up a...
. No pull-up a...
No pull-up a...
No pull-up a...
. No pull-up a...
No pull-up a...
No pull-up a...
. No pull-up a...
Mo pull-up a...
Mo pull-up a...

SLIRP (2

& GPIO Settings

Very High
Very High
Very High
Very High
Very High
Very High
Very High
Very High
Very High
Very High
Very High
Very High
Wery High
Wery High
Very High
WVery High
Wery High
WVery High
WVery High

28

[ ] Show only Modified Pins

FMC AO [M...
FMC_A1 [M...
FMC_AZ [M...
FMC_A3 [M...
FMC_Ad [M...
FMC_AS [M...
FMC_SDNR...
FMC_AB [M...
FMC_AT7 [M...
FMC_AB [M...
FMC_AZ [M...
FMC_A10[...
FMC_A11[...
FMC_BAD ...
FMC_BA1 [...
FMC_SDCL...
FMC_SDNC...
FMC_SDNE...
FMC_SDN...

22/05/2019

mm:!
Alternate Fu..
Alternate Fu...
Alternate Fu...
Alternate Fu..
Alternate Fu...
Alternate Fu...
Alternate Fu..
Alternate Fu...
Alternate Fu...
Alternate Fu..
Alternate Fu..
Alternate Fu...
Alternate Fu...
Alternate Fu..
Alternate Fu...
Alternate Fu...
Alternate Fu..
Alternate Fu...
Alternate Fu...




P 4 - 5
P & " o AT TouchGFX oo ran i TR BRHL
( 5k T o iE TR ; E
S m e .

- HM (GUITHRET E)
« DMA2D
« 2DEIEINIESR
- DMA2DTESTM32 R 4t 2844 4o B I A H
o« RGBT R AR

MAC N|use OTd| LcD-TFT

........................ GP GP
thernet| HS

ARM Cortex-M7 DMAL || DmAz

Chrom-ART
Accelerator
(DMAZD)

il — —
= o] oo
JE g5 o o o g
35| 55 & £ E z
5| o <2 H .l-i\l by a
& = = T > [
I = = &
E

DTCM RAM
128KB

ITCM RAM
16KB

N

G4-bit AHE

64-bit BuS Matrix

SRAM1
36BKE

[ a1 [

FLASH
2MB

SRAM2

16KE

AHB [ |
Periphl | 1] APBE1]
AHB

riph2

FMC external

Memctl APB2
Quad-5P|

4 !

‘ ” 32-bit Bus Matrix - S

life.augmented

E. KRG ER 2% FMRM0410

KRB (2

RCC
(Clock)

— SYS
— Timer

ZHAFHA

12C

(Touch
interface)

FMC
(SDRAM)

m LTDC

m CRC

= 10
—

RTOS
(FreeRTOS)

Graphics
(TouchGFX)

22/05/2019



A H ARG

DMA2D

« 2DEIE NN A
o ZHLRFEEIARIT],
[ < v

Sty HUiFTouchGFX e GIETH. R
Designer B GUIREF [l

- A (GUITHREFE

)

SLIRP (2

e

[Categories | > |

VRN

@ UART8
USARTT
USART2
USART3
USARTS
USB_OTG_FS
USB_OTG_HS

Multimedia ~
DCMI
HDMI_CEC
1251
1252
1253
LTDC
SAI1
SAI2
SPDIFRX

RGFE
DMA2D Mode and Configuration
Mode a RCC
[Cezaciate I (Clock)
Reset Configuration - SYS
® Paameter Setings | © User Constants | ® NVIC Setings |
\Conﬁgure the below parameters : "'~., |
a[Search (Crti+F) | ©  © L0 —  Timer
~ Basic Parameters
Transfer Mode Memory to Memory
Color Mode ARGB8888 :
Output Offset 0 H
~ Foreground layer Configuration
DMAZ2D Input Color Mode ~ ARGB8888
DMA2D ALPHA MQODE No madification of the alpha channelfv...
Input Alpha 0 H
Input Offset 0 ;

*
£

@ Faramet

ter Settings

@ lLlser Constants

Lys

life.augmented

MVIC Interrupt Table Enahled F'reemphc-n F'nn:-my

DMAZD global interrupt

@ NVIC Settings

ZHAFHA

GUIZhRE 7 &

12C

= (Touch
interface)

FMC
(SDRAM)

m LTDC
m CRC
— 10

R R

RTOS
(FreeRTOS)

Graphics
(TouchGFX)

22/05/2019
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1 UH ﬁ H - 5
p ST —— 47 TouchGFX o SRR, FRHL
H i ] o -~ m TDesigner - S
¢ E‘/f ( G U I jJ 7T
HAF Ve i ) /

« LTDC (LCD-TFT Display Controller)

o AFEIFERIRBNES, XMW FLTDCHC & ZEA A .
o B, EXYETERG, EIAESTM32CubeMX FLTDCHLE .

IR B] (52)

ZHAFHA

RAHE GUIThRE R E R R

* #Jn, LLSTM32F746G-Discoti L[] % 73 ffRK043FN48H-CT672B RCC 12C oS
B, B AT AR PR SEBR R, SR B S T (Clock) 1 . n(tTe??;Che) | (FreerTOS)
EMC Graphics
1SS ] (SDRAM) | (TouchGFX)
R IR A —  Timer —  DMA2D

. STM32it B i &

» L |

ERCERE, A LTDCHC & B CRC
SRS HO @STM32CubeMX

- 10
LTDCECERBEE (LAEHI R KIRK043FN48H-CT672B A ) \\ /
Lys

life.augmented 22/05/2019
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- H (GUITHEEFEED)

LTDCHC & (STM32CubeMXH)
« Parameter settingsi &

LTDC Mode and Configuration

| Display Type RGB888 (24 bits) I

Ty
<Ak AT TouchGFX
S Designer

Reset Configuration

& Parameter Settings | @ Layer Settings | @ User Constants

Configure the below parameters :

@ NVIC Settings

@ GPIO Settings

- Synchronization for Width
Horizontal Synchronization Width
Horizontal Back Porch

Active Width 480 pixels

Horizontal Front Porch RK043FN48H HFP pixels
— = —

HSync Width 40

RKO043FMN48H_HSYNC pixels
RKO043FN48H_HBP pixels

Accumulated Active Width

atal wvidth
- Synchronization for Height
Vertical Synchronization Height
Wertical Back Porch
Active Height

Lys

life.augmented

S

RKO43FN48H_VSYNC lines
RKO043FN48H_VBP lines
272 lines
e = —

283

~ Signal Polarity
Horizontal Synchronization Polarity
Vertical Synchronization Polarity
Not Data Enable Polarity
Pixel Clock Polarity

BackGround Color

Red
Green
Blue

Active Low
Active Low
Active Low
MNormal Input

o
]
]

E. LTDCECE (@STM32CubeMX)

i TR BRHL
GUI.F [

Display Type |RGE888 (24 bits)

Reset Configuration

@ Layer Settings

@ Parameter Settings

Search Constants

SEL R (4E

@ User Constants

Constant Name

RKO043FN48H_HSYNC
RKO043FN48H_VSYNC
RKO043FN48H_HBP
RK043FN48H_VBP
RKO43FN48H_WIDTH
RKO043FN48H_HEIGHT
RKO043FN48H_HFP
RKO43FN48H_VFP

LTDC Mode and Configuration

® NVIC Settings

® GFIO Settings

41
10
13

480
272
32

Configuration

22/05/2019




SEHRB (B2

AFERAC H A
% bf

i TR BRHL
GUI.F [

147 TouchGFX

o s
R H AR S Designer

f N
. )

- A1E (GUITHREEE)
. CHE'E (STM32CubeMXH )

LTDC Mode and Configuration

ZHAFHA

Categories | A I v =B \ =
H
= AAEE GUITH B E ST
Connectivity
CAN1
CANZ |2C
e RCC RTOS
= e -
Touch
e (Clock) ( (FreeRTOS)
202 interface)
12C3
12C4
QUADSP| Reset Configuration Graphics
SDMMC1 ® Parameter Settings | ¥ Layer Settings| @ User Constants | @ NVIC Settings | @ GP gs L SYS L FMC L
22:; Configure the below parameters : (SDRAM) (TOUChGFX)
SPI3
2§:g Number of Layers
SPI6 Number of Layers 1 layer
UART4 Windows Position e Timer - DMA2D
UARTS Layer 0 - Window Horizontal Start 0
® BQEE Layer O - Window Horizontal Stop 480
USARTA Layer O - Window Vertical Start 0
USART?2 Layer 0 - Window Vertical Stop 272
USART3 - Pixel Parameters
USARTE Layer O - Pixel Format RGB565
USB_OTG_FS I
USB_OTG_HS Blending
- - Layer 0 - Alpha constant for blending 255
Multimedia . Layer O - Default Alpha value 0
. Layer O - Blending Factor1 Alpha constant x Pixel Alpha CRC
DCMI Layer O - Blending Factor2 Alpha constant x Pixel Alpha 1
~ Frame Buffer
:;DST | CEC Layer O - Color Frame Buffer Start Adress 0xC0000000
1252 Layer O - Color Frame Buffer Line Length (Image Width) 480
1283 Layer O - Color Frame Buffer Number of Lines (Image Height) 272
~ LTDC BackGround Color - 10
SAl1 Layer O - Blue 0
SAI2
r SPDIFRX Layer 0 - Green 0
’ , Layer 0 - Red 0

life.augmented . LTDCEREE (@STM32CubeMX) 22I0512019



1H>ﬁ\ e
‘ ‘ 117 Toucht
i 2

SEHRB (B2

i TR BRHL
GUI.F [

- HAIF (GUIIjJﬁE%%'%“& \
e AL
 LTDC (LCD-TFT Display Controller)
« Parameter settingsiX & RATE GUITHRE R = H a4 TR
o FECE ZHRE
« 2. 1R#ELTDC ( DSHER) B RFARAEMTE RCC = RTOS
3, sgfAParameter Settingsiic & T (Clock) 1. n(';l;aor?z:che) ™ (FreerTOS)
« LTDCH [F]2PAE 5 i 8] Z A0S 5 e 14
EMC Graphics
HREHE, WhR. 1 R ] (SDRAM) | (TouchGFX)

FRE | BrEO B .
--- FESHIESE G ST —-|  Timer - DMA2D
RGBJ# LTDC % v

DSI (W
MIPI1 5% ey Command/
LTDC) Adapted N N j| CRC
Command
VY PR BRI Bon AL SR T UL |
N AR ES ERBEA P SHEHE LA, HLTDCRR R FF 5DSIHE 5 —2,

Lys

life.augmented 22/05/2019



R E 4
. - g b S -
SR R 4. 4f 5\,(;)TouchGFX

- 0 (GUITHAETRZED)
 LTDC (LCD-TFT Display Controller)
« Parameter settingsi &

- BLEZHERI
o 2. IRABELTDCHI B /RBFEAMIESS, 56
Parameter Settingsiic &
BORBI PR A 272x480 4 R
« JE: {FHLTDC, 75ZMRHE SR AMuHhE
[, HATHCE, WhAERR.

Configure the below parameters :

Synchronization for Width
Horizontal Synchronizatio... RK043FN48H_HSYNC pixels
Horizontal Back Porch RKO043FN48H_HBP pixels
Active Width 480 pixels
Horizontal Front Porch RKO043FN48H_HFP pixels

Synchronization for Height

i TR BRHL
GUIRF [ 4

SEL R (4E

Lys

life .cugmen‘redl

Vertical Synchronization ...

Vertical Back Porch
Active Height
Vertical Front Porch

Heiaht

ertical Bac

RKO043FN48H_VSYNC lines
RK043FN48H_VBP lines
272 lines
RKO043FN48H_VFP lines

Item Symbol Min. Typ. Max. Unit
DCLK Frequency Fclk 5 9 12 MHz
DCLK Period Tclk 83 110 200 ns
Hsync | Period Time Th 490 531 605 DCLK
Display Period Thdisp 480 DCLK
Back Porch Thbp 8 43 DCLK
Front Porch Thip i 8 DCLK
Pulse Width Thw 1 DCLK
Vsync | Period Time Tv 275 288 335 H
Display Period Tvdisp 272 H
Back Porch Tvbp 2 12 H
Front Porch Tvfp 4 H
Pulse Width Tvw 1 10 H
RKO043FN48H 272x480 8= M S %%
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\ #47TouchGFX 23T S TR, KL
Designer B GUIREF [l
- A (GUITHRERR ED)

LTDC (LCD-TFT Display Controller)
« Parameter settingsi &

© BLEZHERA

o 2. BREAMTEFR, 5¢kParameter
Settingsht &

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

. R

(]
Synchronization for Width
Horizontal Synchronization Width RKO043FN48H_HSYNC pixels
Horizontal Back Porch RK043FN48H_HBP pixels
Active Width 480 pixels
Horizontal Front Porch RKO43FN48H_HFP pixels

Synchronization for Height
Vertical Synchronization Height RKO043FN48H_VSYNC lines
Vertical Back Porch RKO43FN48H_VBP lines
Active Height 272 lines
Vertical Front Porch RKO043FN48H_VFP lines

tical Back P

Signal Polarity

Horizontal Synchronization Polarity Active Low
Vertical Synchronization Polarity Active Low
Not Data Enable Polarity Active Low

o e QK DOl e s e e e s e N D U e e e e e e e e

(T romacor 0 HREEGE GITRERS)  HEEs%
: sl : AN48618 % % % Tt :
KY[ e R BRI TR, SO A, )

life.augmented

-

RAHE

SLIRP (2

RCC
(Clock)

SYS

Timer

ZHAFHA

G

UIZhRE T 2

R R

(lec . RTOS
| ouc =
interface) (FreeRTOS)
FMC || Graphics
(SDRAM) (TouchGFX)
m DMA2D
m CRC
- 10
\——
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FiPE TR, RN

T
e BT p : ,‘,f bk AT TouchGFX
& f 5N D GUIR A [E

- H (GUITHEEFEED)

* LTDCRZE (STM32CubeMX ) » EZ% (LTDCHIBEE Z 4L 1~2)
« Layer settings W &

© AR /a EER R RE ORI A
o 3. AR ERERAALLEE, 5EMLayer settings

/ /
EEE 7/ J
7 ’
/ /
/ / S N N N
m 2 LTDC Mode and Configuration VA Y @}E J‘Frﬁ@*%‘t ( Xﬂ_}_\_A F B ff /f%%é&*)irﬁi*%
o e T R gL T v FrameBufferd{% 2 ¥ o
System Core Display Type RGB888 (24 bits) III '1 ',
7 /
Analog III /I ,,/
Timers 'I I/ J
/ / /
Connec tivity II / 'I

— —— T —— A KERE T GESH ( GUIT ZHALPHAIEIE A HE A
| ' /S )

DCMI /; / /
' :-izlgbfl_CEC Configure the below parameters l,' ,,' /I ! ///
£ T i o e e - /7 /)« BEl/ZFrameBuffer
‘ . N.Lgb.ﬁi_Laxers 1 layer J ,II /// /l "/ . .
“ T e s VS ElEFrameBufferiHibl Gl FrameBuffer(RAFZESN
S Layer 0 - Window Horizontal St 480 % / / s N N
} o VS #"SDRAM. 41"SDRAM BANK1 & #ili- = 0xC0000000)
ok - S A . FrameBuffertf {7114 % M4, STM32CubeMX [
_— s e e P e e e P e P P yd ye . . . . Y y
sopteaton o » H 5 Parameter settingsH Active Width/Height><Ex .
1 Layer 0 - Default Alpha value 0 I/ /,
I) Layer 0 - Blending Factor1 Alpha constant x Pixel Alpha ’/
— s G g i Ok e e e e e iphent ane e miline/iaiag 7
rame Buffer 1/ X — AN oL
: . Bli‘:yer 0 - Color Frame Buffer Start Adress 0xC0000000 ’ ". };\t %jt _[J\ gﬁ ,@‘

l Layer 0 - Color Frame Buffer Line Length (Im... 480
= Shoc bt

I -

[ > \ y oy 3 AR » >
e et 1 « ENEBIANEEBIT, HEIES%ANAS6LEE S Flt.

)

1

1 Layer 0 - Blue 0
1 Layer 0 - Green 0
\ Layer 0 - Red 0 ]

——————————————————————— 22/05/2019

B. LTDCHECE (@STM32CubeMX)
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SEHRB (B2

i TR BRHL
GUI.F [

- HM (GUITHREFEED)
. LTDCERE (STM32CubeMXH) ////
« NVIC settings % & RATE

ZHAFHA

GUIThRE R HEGFEE

m Q . LTDC Mede and Configuration 1
A->Z Mo | RCC 12C RTOS
Display T RGBB8S (24 bit y f— o =
System Core isplay Type (24 bits) (Clock) i n(';l;aor?acche) (FreeRTOS)
Analog
Timers
Connectivity > | SYS | FMC | Graphics
Multimedia : (SDRAM) (TouchGFX)
¢ Reset Configuration
DCMI
@ Parameter Settings | @ Layer Settings | @ User Constants [ENVICSéttings| @ GPIO Settings
HDMI_CEC NVIC Interruot Table Enabled Preemotion Prioritv m u Timer Ll DMA2D
251 & bl R.Io 2l ISR e e e o o o o o o o o o L | R -
1252 LTDC global error interrupt O 5 0
1253
+/ LTDC

m CRC
- 10
—

Lys
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oS VINIINE

- M (GUIDhREF D
MR A B, VLECGPIO Settings

ZHAFHA

@ Parameter Settings | @ Layer Settings | @ User Constants | @ NVIC Settings %%%E GUleJﬁhéﬁ'g EPI‘ETJ,#F%E
Search Signals
[[] Show only Maodified Pins
lm RCC 12C RTOS
po12 tIEE > ve emmer Nopuhup v icog0m. (Clock) intertact (FreeRTOS)
. pull—up ... Low LCD_B4 [R... interface)

P19 LTDC_WVSYNC n'a Alternate F... Mo pull-up ... Low LCD_WVWSY...
PI10 LTDC_HSYNC n'a Alternate F... Mo pull-up ... Low LCD_HSY...
PI14 LTDC_CLK n'a Alternate F... No pull-up ... Low LCD_CLK[... FMC Graphics
PI15 LTDC_RO nia Alternate F... No pull-up ... Low LCD_RO [R... B SYS | (SDRAM) m (TouchGFX)
PJO LTDC_RA1 n'a Alternate F... Mo pull-up ... Low LCD_R1 [R...
PJ1 LTDC_R2 n'a Alternate F... Mo pull-up ... Low LCD_R2 [R...
PJ2 LTDC_R3 n'a Alternate F... Mo pull-up ... Low LCD_RS3 [R...
PJ3 LTDC_R4 n'a Alternate F... Mo pull-up ... Low LCD_R4 [R... - Timer - DMA2D
PJ4 LTDC_RS n'a Alternate F... Mo pull-up ... Low LCD_RS [R...
PJ5 LTDC_R6 n'a Alternate F... Mo pull-up ... Low LCD_RS [R...
PJ& LTDC_R7 n'a Alternate F... Mo pull-up ... Low LCD_RT [R...
PJ7T LTDC_GO n'a Alternate F... Mo pull-up ... Low LCD_GO [...
PJ8 LTDC_G1 n'a Alternate F... Mo pull-up ... Low LCD_G1 [...
PJg LTDC_G2 n'a Alternate F... Mo pull-up ... Low LCD_G2 ...
PJ10 LTDC_G3 n'a Alternate F... Mo pull-up ... Low LCD_G3 ...
PJ11 LTDC_G4 n'a Alternate F... Mo pull-up ... Low LCD_G4 ...
PJ13 LTDC_B1 n'a Alternate F... Mo pull-up ... Low LCD_B1 [R...
PJ14 LTDC_B2 n'a Alternate F... Mo pull-up ... Low LCD_B2 [R... | CRC
PJ15 LTDC_B3 n'a Alternate F... Mo pull-up ... Low LCD_B3 [R...
PKO LTDC_G5 n'a Alternate F... Mo pull-up ... Low LCD_G5[...
PK1 LTDC_G6 n'a Alternate F... Mo pull-up ... Low LCD_GE [...
PK2 LTDC_G7 n'a Alternate F... Mo pull-up ... Low LCD_GT7 [... o 10
PK4 LTDC_BS nfa Alternate F... No pull-up ... Low LCD_BS [R...
PKS LTDC_B6 n'a Alternate F... No pull-up ... Low LCD_BS [R... N——

r PKB LTDC_B7 n/a Alternate F... No pull-up ... Low LCD_BT [R...

’l PKT LTDC_DE n'a Alternate F... Mo pull-up ... Low LCD_DE [...

life.augmented 22/05/2019



A H ARG

Bk AT TouchGFX
S Designer

- tHE (GUITHEETEED
o HANCDHIFEEM B F21MNGPIO, 7wl #1H G,

Options [

System Core -
CORTEX_MT7
DMA

[ _GPIO___________|
IWDG
NVIC

4,

WWDG

Analog v

ADC1
ADC2
ADC3
DAC

Timers 2

Connectivity

CAN1
CAN2
ETH

12C1

GPIO Mode and Configuration

Configuration
[ ] Group By Peripherals

® LTDC
© GPIO

® NVIC
® FMC

L] J|n,1l-»= I'.-Id; ped S

Search Signals

[C]Show only Modified Pins

EEII- GPIO o MW

Pl12 ru’a Hngh Outpul No pull-... Low LCD_DI... V|
PI13 n/a n/a External... No pull-... nfa LCD_INIT
PK3 n/a High Output ... No pull-... Low LCD_BL... /R
P112 Configuration :

GPIO output level High

GPIO mode Qutput Push Pull

GPIO Pull-up/Pull-down No pull-up and no pull-down

Maximum output speed Low

User Label LCD_DISP [RKO43FN48H-CTGE728_DISF]

Lys

life.augmented

i TR BRHL
GUIRF [ 4

Rege. BAT L

VAN Fi
LCD_DISP:

oS VINIINE

ZHAFHA

0: LCD#kASleep#iz 1: Normalfiz, ( EHERIAFIE)D

(PI112 Configuration :

o= ——

GPIO output level

GPIO mode

e GPIO Pull-up/Pull-down

Maximum output speed

User Label

»
e N - - N8
|Oulput Push Pull > |
|N0 pull-up and no pull-down v |
|Low - |
|LCD_DISP [RKO43FN48H-CT672B_DISP] |

LCD_BL_CTRL:

. PK3 Configuration

4| GPIO output level
GPIO mode
GPIO Pull-up/Pull-down
Maximum output speed

User Label

0: %lﬂﬂ“[ﬁ 1. FIHE (EEEARED

High

fﬁnﬁﬁut'l?u?,ﬁp'uﬂ'"""""""'{

No pull-up and no pull-down v

Low

LCD_BL_CTRL [STLD40DPUR_EN]
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SEHRB (B2

IDTDEDTDED
S IPHLE (GUITHRETE

) ‘EE’ ___I: VN == . =
« TouchGFXH a7 2. TrRIFERIME RATE GUITHRE B E o R T
Q| V| CRC Maode and Configuration
Mode RCC 12C RTOS
—_ - " " WED D NN NN NN NN NN NN NN SN NN NN SN NN NN NS NN NN SN SN SEN SEN SN SN NN SN SN SEN SN SN SEN SN SN SN SN RN SN S
UART4 I Activated 1 B (Clock) | ) (Touch | (FreeRTOS)
‘————————————————————————————————————————————’ |nterface)
LUARTA
UARTT C I:Inﬁ!:llJrEtil:lﬂ
© HSEEH Reset Configuration Svs EMC Graphics
B | (SDRAM N
HgiE% & Parameter Settings @ Lser Constants ( ) (TouchGFX)
USARTE [Configure the below parameters : |
USB OTG_FS )
USB_OTG HS Q| - | @ ® [ ] = Timer =| DMA2D
~ Basic Parameters
Multimedia e Default Polynomial State Enable
N Default Init Value State Enable | LTDC

DCMI ~ Advanced Parameters

Input Data Inversion Mode Mane

Cutput Data Inversion Mode Disable
HDMI_CEC Input Data Format Bytes

Lys
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PR H A
(R4, 4+

ARG
LTI

AT TouchGFX 23T e TR, IREL
Designer B GUIREF [l

« WA ChTA D

e FreeRTOS

Lys

life.augmented

¢ STM32CubeMX*}TouchGFXF % ¥, FEFFHRTOS.

SEHRB (B2

-

RATE GUITHEE R E

ZHAFHA

RCC

| (Clock) I in(;re??;che)

o SYS B (sg'\FgEM)

= Timer N DMAZD
- LTDC
- CRC

\\ — 10
A——

R R

Graphics
(TouchGFX)

4
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« WA ChTA D

e FreeRTOS

« 1. {#fEFreeRTOS.
« STM32CubeMX*TouchGFXFH & 45, FEHFHRTOS.

FREERTOS Mode and Configuration

Interface CMSIS_V1 |

Reset Configuration

@ Tasks and Queues @ Timers and Semaphores @ Mutexes - )S Heap Usage

@ Config parameters @ Include parameters Constants

Configure the following parameters

i ]
API
< Versions
< Kernel settings

USE_PREEMPTION Enabled

TICK_RATE_HZ 1000

MAX_PRIORITIES 7

MINIMAL_STACK_SIZE 128 Words

MAX_TASK_NAME_LEN 16

SE 6 BIT TICKS Die abled

IDLE_SHOULD_YIELD Enabled

USE_MUTEXES Enabled

USE_RECURSIVE_MUTEXES Enabled

USE_COUNTING_SEMAPHORES Enabled

QUEUE_REGISTRY_SIZE 8

USE_APPLICATION_TASK_TAG Enabled

EMNABLE_BACKWARD_COMPATIBILITY Enabled

USE_PORT_OPTIMISED_TASK_SELECTION Enabled
‘ ’I USE_TICKLESS_IDLE Disabled

USE_TASK_NOTIFICATIONS Enabled

life.augmented RECORD_STACK_HIGH_ADDRESS Disabled

FiE TR, FRHL
GUIREF [l

SEHLRB (52)

RAHE

RCC
(Clock)
— SYS
— Timer

ZHAFHA

GUITHRERE

12C
= (Touch
interface)
FMC
(SDRAM)
= DMA2D
- LTDC
- CRC
- 10
—_—

R R

Graphics
(TouchGFX)
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A ) —_—-
=~y I I éf:";
N
A / \ ~N
b =
% ‘} i": M A B
i { Designer e GUIREF [l
Reset Configuration

EE’ @ Tasks and Queues ® Timers and Semaphores | @ Mutexes | @ FreeRTOS Heap Usage
® Q‘B‘/TL—F ( I:I:l lEﬂ /ftl: - ® Config parameters ® Include parameters ® User Constants

Configure the following parameters:

FreeRTOS o

< API
e 2. Eﬁ%%;& . FreeRTOS AP CMSIS v1
« {EffiREFreeRTOSK!, TN 7 —SW HACE . 7EXSeft B IEml b, X
LT, JEAT . o o
NN . N N _ N N NN - Kernel settings
o IXHXTIEE AT A G, HALES S 1E 2% FreeRTOSHS Bl SCRY USE_PREEMPTION Enabled
CPU_CLOCK_HZ SystemCoreClock
TICK_RATE_HZ 1000
MAX_PRIORITIES 7
« %‘e@ tUSE_APPLICATION_TASK_TAG, illitMCU MINMAL STACK 5122 126 Werds
ﬁ\[ %:‘Z & i” X‘ /\IjJ E/j /TE)EH \\ USE_16_BIT_TICKS Disabled
‘\\ IDLE_SHOULD_YIELD Enabled
\\ USE_MUTEXES Enabled
\\ USE_RECURSIVE_MUTEXES Enabled
== . \ A \\ USE_COUNTING_SEMAPHORES Enabled
» MR GE, WETOTAL_HEAP_SIZE. % ii4y T M
w, \___ USE APF'LICATION TASK TAG __E-Em_ed_____!
Free RTOS E/J RAM ]Eﬂ j( /J A M ENABLE_BACKWARD_COMPATIBILITY Enabled
" USE_PORT_OPTIMISED_TASK_SELECTION Enabled
S USE_TICKLESS_IDLE Disabled
‘\\ USE_TASK_NOTIFICATIONS Enabled
\\ RECORD_STACK_HIGH_ADDRESS Disabled
\\ - Memory management settings
\\ Memory Allocation Dynamic
RN o -!FE'EFFE.Q-F'-SEE-----------32-?5-855;55--1
=== -M?mory Management scheme oo -he-apfd- ===

Lys
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SEHRB (B2

i TR BRHL
GUIRF [ 4

Rege. BAT L

i ey
f B #4TTouchGFX
alE ) Designer

« WA ChTA D

* FreeRTOS Edit Task W
o 3. WA S5 HEAR = [A] Task Name defaultTask]
- Jfi#Stack SizeZE ]k /b Priority osProntyNormal e =z
@ FreeRTOS Heap Usage rStacl-a: Size (Words) 4096
= [Pt —_—— ___=================i!
@ Timers and =emap Entre Foncti StartDefaultTask
@ Config parameters @ Include parameters @ Llser Constants niry Function ArLetattias
Tasks Code Generation Option |Default e

TaskN..| Priory [Stack . [Enty .| Code .. [Param. [ulocai. [Buer . [Contro.. Parameter UL
default.. [osPrio.. [4096  [StarD... [Default [NULL Allocation Dynamic ~

Buffer Mame
Control Block Mame

Add Delete

-Guewes

Clueue Mame] Clueue Size | ltem Size Allocation | Buffer Mame | Control Blo...

Lys
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Yy @ W
DD,
* YUpF O A )

e FreeRTOS

o B ERNANE, FreeRTOSIKEA HALA(EECE . RIFFEIN G K& F
HARN H ThRent, MRHE R EHFATIRED .
« BZHIGEAZE
+ UM1718 STM32CubeMX for STM32 configuration and initialization C
code generation
« STM32 FreeRTOSH:)ll: FreeRTOSHEA 5 /)4
« STM32 RTOSH:I:STM321#ik N s R 41141
* FreeRTOS ST April Training
« FreeRTOSE M

i TR BRHL
GUIRF [ 4

Rege. BAT L

147 TouchGFX
Designer

STM32Cube#k LA, /AL 1724

FreeRTOS/R | R] it 7%,

Lys
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SEHRB (B2

S
GUITHRERE
RCC
| (Clock) 'nﬁﬁé
B SYS B (SEMEM)
— Timer = DMA2D
= LTDC
H  crc
\\ — 10

R R

Graphics
(TouchGFX)

4
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https://www.stmcu.com.cn/Designresource/design_resource_detail/file/397722/lang/ZH/token/6aa0ac0d13c4093ab4372f1f3ade3a46
https://www.stmcu.com.cn/Designresource/design_resource_detail/file/397671/lang/ZH/token/1533a0859e12c800b9da3e99b56c7e0a
https://www.stmcu.com.cn/Designresource/design_resource_detail/file/397723/lang/ZH/token/02b6fc5398345f3fe7da489e48a4593f
https://www.freertos.org/
https://www.st.com/content/st_com/en/products/embedded-software/mcus-embedded-software/stm32-embedded-software/stm32cube-mcu-packages/stm32cubef7.html

Yy @ QO

- HMF (GUITHREFRED
« TouchGFX (GUIHaI)
« Parameter Settings (X&)

o TouchGFXH i) £F

»

o EFEEINEEE T
« RGB#: M 5HiEFELTDC
« DSIEHBiEFLTDC-
DSIHOST

« 8080/6800% I Jif ik %
FMC

. E: BORBIT,
STM32F746G-DISCO

ERLTDCHE OB, &%
FLTDC

Lys
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¥ AT TouchGFX 23T e TR, IREL
Designer B GUIREF [l

A>Z

UARTS
UART?

QUARTE ___ae=mmTTT

USARTE
USB_OTG_FS
USB_OTG_HS

Multimedia
DCMI
HDMI_CEC
1251
1252
1253
SAl1

SAI2
SPDIFRX

Security

Computing

Middleware
FATFS

~ GRAPHICS
LIBJPEG

MBEDTLS
PDM2PCM

GRAPHICS Mode and Configuration 4
rC-)raph\cs Framework TouchGFX 1
:Dlsplay Interface Display Parallel Interface using LTDC 1
= J

Configuration

Reset Configuration

@ Parameter Seitings | @ TouchGFX

Configure the below parameters

Stack Name

Physical Display Size

Frame Buffer
Frame Buffer Color Format
Color Frame Buffer Depth
Buffers Count
Bitmap Cache Settings
Bitmap Cache Address
Bitmap Cache Size
Bitmap Objects Count
Instrumentation
Timer For Instrumentation
- Number of Layers
SDRAM Instances
SDRAM instance

fer Start Address(Set in LTDC) 0xc0000

@ User Constants | 4 Platform Settings

RGB585

16

Double Buffered
0

0
0

Timer 7

SDRAM1_BANK1

SEHRB (B2

-

ZHAFHA

GUITHRE R E Hh R R
RCC RTOS
T (Clock) i in(tTe??;Che) | (FreerTOS)
j  SYS (SEI\FQ/EM)
L Timer Ll DMA2D
H LTpC
H  CRc
d 0
-
22/05/2019



DI EDID;
- 2044 (GUIEJ@%%%'%;&

« TouchGFX (GUIHa{)
« Parameter Settings (X&)

° XUL}\_—;Z y\J E[A 7‘]—‘_\‘ ﬁ éj\ ;(J‘;L % ® Parameter Settings | ® TouchGFX | @ User Constants A Platform Settings

Configure the below parameters :

»
» BLE PR
o W BE R E T

, ~ Stack Name
Ik 22 DS M B b f? ﬁﬁmﬁﬁf--------------4;---}
\ L Pixel Format(Set in LTDC LTDC PIXEL FORMAT ¥
o l_% ﬂ:"fl. @ﬁﬁﬁﬂ:ﬂiﬁ E Frame Buffer Color Format RGBS565 i
WA | oo e
o BRI R MR Nttt oo DSl
FEERI N N
5 TR L \: Bitmap Cache Address 0 :
® ﬁ‘:.l:/—\E/f E%/—\E HT ﬁa- V | Bitmap Cache Size 0 'I
| iR QPIEGIS SR e e e e e e [V ———
+ HRTOSFKIMCU p}}m i

AT, FTAE S o 00 L DADRRD o e i
?ﬂtﬁﬂ Iﬂ&%ﬁl\MCU Number_o_fLayers P |

F I RS O, ﬁfﬁf{%ﬁﬁﬁﬁﬁﬁé """"""""""" \
KEMCUREIEE. |

"I e e o7 ]

life.augmented

#47TouchGFX = o S TR, KL
Designer GUIREF [l

8 VIN/IES

,5@

-

RCC
(Clock)
= SYS
— Timer

ZHAFHA

RATE GUITHEE R E

(Touch
interface)

FMC
(SDRAM)

DMA2D

LTDC

CRC

R R

RTOS
(FreeRTOS)

4
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Yy @ QO

DRI DD R T
- HM (GUITHREFEE) /

« TouchGFX (GUIHaE)

SEHRB (B2

ZHAFHA

b . S N, N N == > =
« f85ETouchGFX Designerfi AT 34 (PCHiBh ¥+ T H) RAFE GUITHRE B G EE
| Options |8 : GRAPHICS Mode and Configuration !
A>Z [ Mo | 120
UARTS Graphics Framework TouchGFX u RCC u (Touch u RTOS
UART7 Display Interface |Display Parallel Interface using LTDC - (Clock) interface) (FreeRTOS)
@ UARTS
USART1
USART2 Configuration
USART3 - svs H FMC
(SDRAM)
USB_OTG_F5 @ Parameter Settings @ User Constants | A Platform Settings
USB_OTG_HS Configure the below parameters :
Multimedia ' ' Execute @ — Timer = DMA2D
- External application info
DCMI R esiane
HDOMI CEC ————ﬁ-i——————————————————-; —————————————————— -
2s1 Ir Location : 1 LTDC
1252 L Executable full name C:\TouchGFX\4.10.0\designer\ TouchGF XDesigner-4.10...1
1253 Inputs
SAI1 Physical Display X Size 480
SAI2 Physical Display Y Size 272 — CRC
TouchGFXDesignerfki\ Z23E#42: C:\TouchGFX\4.10.0\designer\TouchGFXDesigner-4.10.0.exe -1 0
—

Lys
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_J

- A (GUITHfEE
 TouchGFX

¥ AT TouchGFX 23T e TR, IREL
Designer B GUIREF [l

(GUIH a4

o IBEEREEAMIIE (STM32F746G-DISCOMILCD resets| & I
B &7, FrLALCD RESET Pint] UAELE)

TN

UARTS
UART7

@ UARTS
USART1
USART2
USART3
USART6
USB_OTG_FS
USB_OTG_HS

Multimedia

DCMI

Lys
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GRAPHICS Mode and Configuration

Graphics Framework TouchGFX
Display Interface Display Parallel Interface using LTDC

Reset Configuration
@ User Constants [k Platferm Settings

@ TouchGFX

® Parameter Settings

Platform proposal

BSP
Name IPs or Components Found Solutions BSP API
LCD Reset Pin XRES |GPIO:Output Undefined < Unknown

SEHL B (22

-

RAHE

RCC
(Clock)

SYS

Timer

ZHAFHA

GUITHRERE

12C

(Touch
interface)

FMC
(SDRAM)

DMA2D

LTDC

CRC

R R

RTOS
(FreeRTOS)
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- B PPAC B
o WL AN B, ARPESMEE B, B EHSE.
o JERNGIFEELE G, MR PR ARE N 25MHzZ,
o RN, GEERER. M
o RN HFEE, WE EHRHARE SR

o WRBIH, RSN BTN EPLLASEA, B e
5 ~N216MHz, SYSCLK# & /%200MHz.
il LLA PCl4  El -

§ 43pF @ ~03sp o102 Eimgﬁ:ﬁ”

) ﬂa -_ S TSl emposc v
o AT 100 1% 0402 ﬁl’m Hl | pmioscouT D
[ Reo TP Il =
I|| 4.3pF_WNPO r(l.gipr 0402 EOOTD ES ;ﬁ-{-{' II;"
- - - D
TR G - e——— - =l ' mroON DS

1 4 VDD OUT 3 05C 15M | . STM32FT6ONIHS
R1071 L 3 R[E}i] 1 %Ig_l Te_0402

ELE]

R106
10E_1%_0402

! EN GND |—
10E_§_0402
4 NZ152058-15.00M
ioag ——— i ———— »
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« LCD-TFT (9.6MHz)
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FIC B 4
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i TR BRHL
GUIREFH [ 4

W] (4

HEI R
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-
Systen Clock bhux
PLL Sourse ius
wal [ i
w0 Pus L3
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Project Settings

Project Name
HelloWoorld_CubeMX

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

Application Structure
Advanced ~ [ Do not generate the main()

Toolchain Folder Location

EWARM Vi

EWARM VB
EWARM V7
MDK-ARM V4

_C:\w-:rrkshop'«STM32F?4E_GUI_hand5on\$TM32F?dﬁ_GU}harﬁs_On\
Toolchain / IDE
EWARM V& + | []Generate Pnder Root

Linker Settings
Minimum Heap Size  [0x200

Minimum Stack Size  0x400

MDK-ARM V&

| TrueSTUDIO

SW4STM32

Malkefile

Other Toolchains (GPDSC)

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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SEL R (4E

> | Pinout & Configuration Clock Configuration Project Manager Tools
o AERRE
STM32Cube Firmware Library Package
){_ﬁ: ﬁl:—li ¢ G ENERATE CO DE ” , /EE EE ® Copy all used libraries into the project folder
R ] (O Copy only the necessary library files
$}\ /fq: :I:%EE © () Add necessary library files as reference in the toolchain project configuration file
» HIIWARNINGHIFERHE, siddiYes, N
enerated files
o /EEEE}E‘ ; Hj }%ﬁu ‘FT%ZI—A_\‘*EE; ) []Generate peripheral inilm Warning: Code Generation s
W [[]Backup previously geng WARNINGS:
o HUCERRTAERS, A “Close” . [ B orcocewhe
RN Delete previowsly gene - These |Ps still have some not configured or wrong parameter values:
o EE ﬂiﬁﬁ(iﬁi E"JI%EEI'E EF‘ , K@é\ \h\\ [GFXSIMULATOR, GRAPHICS]
Tou Ch GFX E(] ﬂ% )il m}fﬁ _EZB % , E‘% g HAL Settings D:;BTrstiLl‘v!ant to generate code ?
N =" 4= R . [ISetalfree pnsasang el
Eiﬁii%i}ﬁ ’ ;BMTTOUCEGFX R [ |Enable Full Assert m [ No |
Designerkail & F 7 N &S 7
Advanced Seftings Template Settings
Select a template to generate customized code m
[T Code Generation \\\ =
o The Code is successfully generated under C:fwnrkshnprTM32Ff2tQ_GUI_handsuanTM32 F746_GUI_Hands_On
Open Folder § Open Project
, 22/05/2019
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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
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opions [

- |

GRAPHICS Mode and Configuration B TouchGX Designer

SPDIFRX

Security
Computing

Middleware

FATFS

+/ GRAPHICS ~ External application info

LIBJPEG

MBEDTLS
PDMZ2PCM

Application
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TouchGF>! oesiner

Graphics Framework |TouchGFX

Display Interface |Display Parallel Interface using LTDC v |

g Configuration

Reset Configuration
@ TouchGFX A Platform Settings

@ Parameter Settings

\Conﬁgure the below parameters :

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
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i A Tﬁbueuw‘ﬁﬁ EIR %TﬁtrTTouchGFX De&gner?qﬁ
ESEEN rec— oo ——oo———————===t

A 7€ AT
1]

iy =

Screen'

_g_. —
=
ﬁ
N
I

=

creenl

rl#fﬁjﬂ% V- w ------------------------------------------------
Rl bR 1 T

BUTTONS

e

SUARTUP SCREEN

i ]

_______ HelloWorld

his screen is startup screen

CCANVAS BUFFER

Button Button Button
With Label With Icon

Toggle Radio Repeat
Button Button Button

Flex Button

 Logfs &

IMAGES
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,, o ~ T - 4T TouchGFX - ik TR, IREL

* 1T TouchGFX Designer
e TouchGFX Designer#tf] INPUT
o Hor, BERETH, BTN ES. FEGUIFF A HPUESLIIGUIN & 1T

BUTTONS

PROGRESS INDICATORS

Image

Progress

CONTAINERS

Flex Button

P Container
IMAGES

Image Scalable Tiled
Image Image

Image
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TouchGF}/pesioner ™
&

Screen1

Scalable
Image

Animated
Image

TEXT

Text Area

CONTAINERS
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hat . B e #47TouchGFX = o P TRE, R
e " — S

—H 7 “Helloworld” , 1R ElFi

ello World!

i

Generate Code
Ca
TEXT AREA

NAME

textAreal

LOCATION

179

TEXT

T Single Use

Text

Hello World!

Typography

SCHL RG] (ZE)
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SCALABLE IMAGE

NAME

scalablelmagel

LOCATION

STYLE

Main Bg 480x272px
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o RJ5, Hiit EfA “Generate Code” , A kTouchGFEXH F N SIS . £ R M2 s b HUR

PN

A
A\
S

/E: PEZITouchGFX "\

Designerfii H & GUI
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=

TouchGFXE M
TouchGFX Designer
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File\Newi% %)
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A R } ;\‘ st e B o ot SR TR JTDegiugcner s GUWEE#
B, .
Workspace *

VA - TouchGF=_Custom R
°
#1147 TouchGFX Designer — ol
- EF 1TouchGFX_Custom - TouchGFX_Custom | v | |
« £k, STM32CubeMXH L E T AE [ @ Applcation
RS B EvWARM
7[3}:& o Lo i@ User
. B Care
e MRS THFSTM32CubeMX 1] Workspace x I—ELE'T_-:u:hGFx
S ] B target
“ GENERATE CODE 7 ’ é&}:& IDE Voue i Ll v [l BoardConfiguration.cpp
S| 3 5 > F py oL Files = & GPIO.cpp
LAE. T H iR SR AR ST ouchGrX Custom - TauchGix Custom | oL QWi
. — : . R CRR
Open Project™ . _E?Elﬁtg; B STM32F7HAL_DSl.cpp
o] N éﬂi - — Lg & User [l STM3ZF7Instrumentation.cpp
° I%IEPI{L—F,H*@&D @ﬁh?]\o = & Core ‘.---————-E‘Eﬁﬂdﬂﬂﬁiﬁwhﬁamﬁlempp——————-\
Lg & TouchGFx /| —EfépfpIi?atianUserﬁDuchGFWgenerated
L g o target £ R ionts
[ Board Confiquration. cpp B gui_generated
B GPIO.cpp :;ﬂgsges

[l Hw_Init.cpp
STMIZF7DMA Cpp
STHMIZF7HAL_DS|cop

= iAppIicatinnsterﬁDuu:hGFWgui
B comman

s T i ———
\-————————'

51 STR3IZF7Instrumentatian.cpp M model
STM3ZF7 TouchController.cpp sLL Wscreenl screen L
—E£1 W Drivers —H.'D_rwers
B CMSIS  CMSIS
B STM32F o HAL Driver B STM3IZFT0_HAL_Driver
£ W Middlewares - — & Middlewares
M FreeRTOS B FreeRTOS
L= o TouchGFx L= & TouchGFx
[ OSWrappers.cpp [&] OSWrappers.cpp
L [ touchgte_core_ralease.a I_— [ touchgh_core_release.s
B Cutput B Output

I TouchGF#_Custom I TouchGFx_Cusztom

", El1. IDE LFECHEEH &]2. IDE T2 451
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