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PR F AR

- HAE (GUITHREFEED)
« FMC (HMNEfEfges)

o BESECGRE (B LT
+ 3. 3 ASDRAM1FRZETT

© 4 WRIESDRAMBEEFM S 4, i & SDRAMZ i
SRR S5

B, R MEAEIE T, SRR

[ W PR,
(SDRAM#A!S:  MT48LC4M32B2B5-6A )

Parameter 4 Meg x 32
Configuration 1 Meg x 32 x 4 banks
Refresh count 4K
i |Row addressing 4K A[11:0] ] _
“~.__* __ Number of row address bits = 12
Bank addressing 4 BA[1:0]
i|Column_addressing 256 A[7:0] .

“s«._>_. Number of column address bits = 8
m & # 5 MT48LCAM32B 2301 F

life.augmented

SEHRB (B2

Q| V| FMC Mode and Configuration
Categories | A-=7 Mode
TIM13 » NOR Flash/PSRAM/SRAM/ROM/LCD 1
TIM14 > NOR Flash/PSRAM/SRAM/ROM/LCD 2
» MOR Flash/PSRAM/SRAM/ROM/LCD 3
Connectivity ~ > MNOR Flash/PSRAM/SRAM/ROM/LCD 4
" 2 MNAND Flash 1
CAN1 ’
CAN2 > SDRAM 2
CAN3
-
12C3 attings
EBEDSSF'I [Configure the below parameters - |
SDMMCH
SDMMC2 QlSearch(CHHA ] ©  © (i ]
gg:; ~ SDRAM contral
SPI3 ELk
SPl4 Mumber of column addres... 8§ bits
z:if Number of row address bits 12 bits
DAF:Td CAS latency 3 memory clock cycles
UARTS Write protection Disabled
UARTY SDRAM common clock 2 HCLK clock cycles
@ UARTS SDRAM commeon burstread Enabled
USART1 SDRAM common read pip... 0 HCLK clock cycle
USART2
USART3 ~ SDRAM timing in memory clock ...
USARTG Load mode register to activ... 2
USB_OTG_FS Exit self-refresh delay 7
USB_OTG_HS Self-refresh time 4
SDRAM common row cycle... 7
Multimedia hd Write recovery time 3
N SDRAM common row prec... 2
ocMl Row to column delay 2
&. FMC SDRAMACE
(@STM32CubeMX)
25/02/2019
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- H (GUIZHEEFEED)
« FMC (AMNE At #s)

« REZHEM (% ETO

« 3.t ASDRAM1F5ZETH

o 4. RYIZSDRAMEBEEF M+ =40, B E SDRAMHZE i

RSN FP 2

. e #4TTouchGFX e L2, 3k

B, R MEAEIE T, SRR

2. W,

(SDRAMZA!S: MT48LC4M32B2B5-6A )

Don't Care m Undefined

& # 5 MT48LCAM32B 2301 F
‘37

life.augmented

WRyE i de g, £
CAS latency)s, Hi#%
A PAvs i Eds . P A
SDRAM common
read pipe delay(CAS
latencyJ& 2 17 [n] 4
HISE RS J&5 3) 290,

MT48LC4M32B2B5-
6A Y FrBurst read

MT48LC4M32B2B5-
BANSHF S R

[ZIptions Q|
Categories | A

Bgore

KRB (2

TIMA3
TIM14

Connectivity ~

CAN1
CAN2
CAN3
ETH

12C1
12C2
12C3

MDIOS
QUADSPI
SDMMCA
SDMMC2
SPI
SPI2
SPI3
SPi4
SPI5
SPI6
UART4
UARTS
UARTY

@ UARTS

USARTA
USART2
USAKIA
u3ARI6
USB_OTG FS
USB_OTG_HS

Multimedia ~

DCMI

FMC Mode and 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 -

Q[Search (CittF) | @©
~ 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 SDRAMAZ B
(@STM32CubeMX)
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PR E AR

- HAE (GUITHREFEED)
« FMC (HMNEfEfges)

ZHAFHE il

GUIThRE®

Mz - : E
© BEZHERI (3% ETO :
! 12C
. X ! RCC RTOS
. i R 25 T ' - =
3. HEASDRAMLA2ETT ! (Clock) R (FreeRTOS)
« 4 RYESDRAMEHEF M=%, A E SDRAMEZ :
AN RIS 2 | Graphics
| = SYS m
\ o i - Y E EE‘ ! (TouchGFX)
HoE, WRIEAAAESEEEE TN, SREBUEICH] :
= 5 i — |
= o l:] I /N o | i
IJ = I - Timer = DMA2D
(SDRAMZAL 5. MT48LC4M32B2B5-6A ) |
CL = CAS (READ) latency :
Clock !
Speed Grade Frequency (MHz) Target 'RCD-'RP-CL *RCD (ns) *RP (ns) CL (ns) : - LTDC
6A 162, 233 a8 15 8.1 -..__+ CAS(READ)latency =18 ns |
6 167 333 18 18 18 | hmmemam ( ) y |
7 143 333 20 20 21 !
— N |
symboL | ! - DSl
Clock cycle time L=3 wKE) | :
=2 k) 1 FMC SDCLK !
cL=1 CK(1) | |
ACTIVE-to-PRECHARGE command TRAS = Self-refresh 2 42ns !
. PR — T SDRAM common row cycle delay = 60ns ! B CRC
AUTO REFRESH period RFC_ g Auto refresh = 60ns |
ACTIVE-to-READ or WRITE delay TR 1 > !
Refresh period (4096 rows) REF ¥ Row to column delay = 18ns |
Refresh period — automotive (4096 rows) REFsr i :
{[PRECHARGE command perios w | SDRAM common row precharge delay = 18ns = 10
ACTIVE bank a to ACTIVE bank b command 'RRD ! :
Transition time T ! [
WRITE recovery time TWR : 1 - : 1 - 1 - | K 12 !
K’, -1 i I Bl N +. Write recovery time 2 1CLK + 7ns
life.augmente 2 Y i . - i - S 25/02/2019
i Exit SELF REFRESH 1o ACTIVE command ™R | 67 | - 0| - | 0] - | ns | 18 |__ + Exit self-refresh delay = 67ns




Vi a1 % e e #47 TouchGFX i LA 3
RIS iy I e e

- H (GUIZHEEFEED)
« FMC (UM AEfiE#s)

SEHLRB (52)

ZHAFHE il

1
1
1
|
I
! <% 4
: GUITIRE T
| il
Mot He 2 |
« MEZHERI (3 ETO :
1
! 12C
. . - ! RCC RTOS
« 3. ANSDRAMIFRZETT : H  rouen
: (Clock) interface) (FreeRTOS)
© 4. IRYESDRAMBEEFM H 24, lCE SDRAMIZ :
STy N 4 1
7’//\7';'& LJ\/)ZH‘J Fz//\i—i | Graphics
= SYS -
-, I \ | (TouchGFX)
B, R ASEEE T, SRBUHCH B '
’ v ’ !
f= 2 i — :
= o l:] I 7N o ! i
= | —  Timer Ll  DMA2D
I
(SDRAMZY = . MT48L-G4M32B2B5-6A ) |
Parameter Symbol -6 ! -6A : -7 Unit Notes i
L 1
READ/WRITE command to READAVRITE command ccp 11 1 ! 1 teK !
CKE to clock disable or power-down entry mode tCKED 1 i 1 HEE K 15 ! B LTDC
CKE to clock enable or power-down exit setup mode tPED 1 : 1 : 1 tCK |
DQM to input data delay DQD o1 0 : 0 tcK !
DQM to data mask during WRITEs DQM 0 1 0 ! 0 K |
DQM to data High-Z during READs Doz 2 1 2 B 2 | '« | B DSl
1
WRITE command to input data delay DWD 0 : 0 : 0 tTCK !
Data-in to ACTIVE command CL=3 DAL(3) 5 1 4 : 5 K 16 !
cL=2 DAL(2) a0 4 a K | 16 !
cL=1 | ™AL EEHIEN EE IR ! = CRC
Data-in to PRECHARGE command DPL 3 : 3 : 3 tCK 17 |
Last data-in to burst STOP command BDL 11 1 ! 1 CK |
Last data-in to new READ/AWRITE command tcpL [ teK |
" 1
_[Last data-in to burst PRECHARGE command fRDL 2 31 2 2 tck | 17 ! - 10
H LOAD MODE REGISTER command to ACTIVE or REFRESH com- TMRD 2 : 2 : 2 SICK :
Bt . C—
i |mand i [ 5 =~ Load mode register to !
Data-out to High-Z from PRECHARGE command CL=3 TROH(3) 3 Ir 3 [ e tcK active de|ay =2tCK
Cl=2 | 'ROH(Q) 21 2§ 2 25/02/2019
cL=1 TROH(1) 1 1 1 I 1




SRR
IR (RS

SR~
Sh&, Hafe
)

—
- AfF (GUITIRET 2
« FMC (Hh a7 fifias)

- BCESHGRI (B2 BT
« 3. HEANSDRAMLIRZET

+ 4 HUESDRAMBHEFM, JUNSDRAMIHT 2%,
i B SDRAM Y| 5 LU I 7 24

FMC_SDCLK = HCLK /
SDRAM common clock

1

/SDRAM common clock

*

SREUBEE EA. B, RH&REE
M. FMCHEMESRBAZI TN, (FX
e E N FIES % “NEEE” )

RTC C_.
R —
| S————
I 1 oRTCKHZ L usesEsSssssssssssssssEss anm .'sL 216 |HCLKtnAHBD||a.oDIB.
st .0 - memory and DMA (MHzZ)
—= ] ’ —_——
- ) 7~ e
‘ I 218 |rcLKc‘.nrbeacc|neu|uH4
S L= ]
T 54 APE1 peripheral clocks [MHz)
e =l
2 -APBITIIIBH:IK:[! MHz)
I " N | PoLK2
218 iz — 108  |APB2 peripheral ciocks [MHz)
L Sourcs Mux L T
h-APEztlmerelnelamHz}
Hal [ U3 RT1 Clock Mux
(O PUM
. . 1 =, L] r . —
iam ulw wisesl® fe . o LED-TFT {MHz] -]
e . T =
o o SPIDFRX (MHz) USART2 Clock Mux o USARTT [MHZ)
(8]

KRB (2

) mmm

%%g

ZHAFHE il

GUI%@E%’%

RCC 12¢

(Clock) [ RN

= Timer [ DMA2D

- LTDC

I: = DSI
E b CRC
! I

=

| (FreerTOS)

RTOS

| (TouchGFX)

Graphics

4
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PR F AR

- A (GUITHEEFEED
FMC (AMBAFfEas)

« MEZHERI (3 ETO
+ 3. it \SDRAMLERZ T

o 4. RYIZSDRAMEBEEF M+ =40, B E SDRAMHZE i
o WA

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

* CAS (READ) latency = 18 ns
HCLK = 216MHz

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

SDRAM common clock Jilf: 2, 3

o N TSP EFISDRAMVS M4, 1EREE & S AT
~, SDRAM common clockik#:2

CL
FMC_SDCLK

FIBFTUAR, EFECL A3

. CL = 2i}, cL

Ly;

~ 18.5ns; CL = 3, ~ 27.8ns

FMCspcLk

ne.augmented Y. SDRAM common clock STM32CubeMXH, SDRAM (FMC) BC & I

SLIRP (2

I

TIM13
TIM14

Connectivity

CAN1
CAN2
CAN3
ETH

12C1
12C2
12C3

MDIOS
QUADSPI
SDMMCA
SDMMC2
SPI
SPI2
SPI3
SPi4
SPI5
SPI6
UART4
UARTS
UARTY
@ UARTS
USART1
USART2
USART3
USARTE

USB_CTG FS
USBE_OTG_HS

Multimedia

DCMI

H A SDRAMY)

PR

FMC Mode and Configuration
Mode
NOR Flash/PSRAM/SRAM/ROM/LCD 1
NOR Flash/PSRAM/SRAM/ROM/LCD 2
MNOR Flash/PSRAM/SRAM/ROM/LCD 3

NAND Flash 1

SDRAM 2

>
>
>
> NOR Flash/PSRAM/SRAM/ROM/LCD 4
>
>
>

| Configuration |
Reset Configuration

[Configure the below parameters -

Q ©
~ 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 SDRAMAZ B
(@STM32CubeMX)
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PR F AR

(F 4. P BT TouchGFX BT, 3
: L s m HXGUIEZE#F

. éﬂ/ftl: ( G U I IjJ [H—‘E: %g‘ ) Q| V| FMC Mode and Configuration
« FMC (SM7f%)

> 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
¢ EBEZ é&?f(ﬂx Cf%Lﬁ ) R > NAND Flash 1
CAN1 ;
« 3. # \SDRAMLFFZ5 1l e s
ETH -
3 S oz Sy i c
o 4. RYIZSDRAMEBEEF M+ =40, B E SDRAMHZE i e
BRI 5 2c2
P 12C3 ings @ GFIO Settings
S = L .
(FMC_ QUADSPI [Configure the below parameters - |
Load mode register to active dela 2 CLK SDMMCT - . .
g y SDCLK) SDMMC2 Q[Seach CiFA_] ® ® i ]
. . . SPI
Exit self-refresh delay 67ns Load mode register to active delay 2 SpI2 ~ SDRAM control
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 Dizabled
Write recovery time 1CLK SDRAM common row cycle delay 7 UART? SDRAM common clock 2 HCLK clock cycles
+7n3 . . @ UARTS SDRAM common burstread Enabled
Write recovery time 2 Hgiﬁg SDRAM common read pip... 0 HCLK clock cycle
SDRAM common row precharge delay USART3 ~ SDRAW timing in memory clock ...
SDRAM common row preCharge delay 2 USARTE Load mode register to activ... 2
Row to column delay USB_OTG_FS Exit self-refresh delay 7
ROW to cqumn delay 2 USB_OTG_HS Self-refresh time 4
d SODRAM common row cycle... 7
ol gl Y =P W \Write recovery time 3
. T SDRAM common row prec... 2
H BT R ER (STM32CubeMXHHER) oMo Rovto o sy 2
« {2, #isE TFMC_SDCLK = 216/2 MHz = 108MHz WriteRecoveryTime >= SelfRefreshTime - " &. FMC SDRAMELE

RowToColumnDelay. # & H ~3.
o7 owToColumnDelay. &y (@STM32CubeMX)

2 /4
wieaamentes J ;- STM32CubeMX A WIUA L+, KXt Self-refreshidf AT &, /R~ Self-refreshSH oS bR Lo 20/02/2019
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e =y e, Z5 T L 4T TouchGFX Ik TR, 3R

- A (GUIDHREFED
« DMA2D
« 2DEIEINIE
- DMA2D{ESTM32 R G 4E M vh A B A
o« RGN AL AR TS

G P |l mac luse ord | Leoer [ Shrom-ART
ARM Cortex-M7 || DMAL || DmA2 |Ethernet|l s (DMA2D)
=N N | N T | =1 r—1 —
== 2§ 2 2 = DTCM RAM
o o =
£33z g % Ok 3 —
=1 I ] = 2 a e
e H I z 5 g TTCM RAM
Ex 2| & B 16KB

N

G4-bit AHE

[ a1 [

FLASH
2MB

64-bit BuS Matrix

SRAM1
36BKE

SRAMZ
16KE

AHB | |
I Periphl | 1] APBE1]
AHB
riph2
FMC external
4} MemCtl APB2
| Quad-5P|

Lys B RGN E S5 TFARMO410

life.augmented

SLHURB (2

Z)

RCC

ZHAFHE il

GUIThEE R ] {4 R
L =

=l (Touch
(Clock) interface)
SYS -|FMC (SDRAM)
Timer

LTDC

DSI

i (FreeRTOS)

| (TouchGFX)

CRC

RTOS

Graphics
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SEHLRB (52)

S FLBRAS

N 47 TouchGFX i LA 3

- H (GUIZHEEFEED)

ZHAFHE il

« DMA2D
GUIThRE TR
A »
« 2DEEINE %% =
N :I: VI
o ZHRFFEIARDTT,
RCC o= RTOS
Q| ] DMA2D Mode and Configuration (Clock) irftTe"r‘fJ;Che) (FreeRTOS)
L
LTJ;E\F&N Activated Graohi
UARTS L sys FMC (SDRAM) u (ToLipm;:SX)
UARTT
@ UARTS
USART1 Reset Configuration
USART2 — .
USART3 ® Parameter Settings Settipys = Timer
USARTE [Configure the below parameters
USB_OTG FS
USE_0TE 1S Q[Search (CHHFA ] ©  © 0 Loe
~ Basic Parameters
Multimedia e Transfer Mode Memary to Memory
- Color Mode
nemMl Output Offset 0 = DSl
~ DMAZD ~ Foreground layer Configuration
Eglﬂoggc DMAZD Input Color Mode  ARGBB8E8S
- DMAZD ALPHA MODE Mo modification of the alpha chann...
1281 .
252 Input Alpha 0
253 Input Offset 0
ﬂ?gg DMAZD ALPHA Inversion  Regular Alpha
SAN DMAZD Red and Blue swap Regular mode (RGE or ARGEB) L 10
@ Pararneter Settings istants W Settings —
Lyys . FMC SDRAMBZE
DMAZD global interrupt 0 0 25/02/2019
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11’ﬁf| N - e 47 TouchGFX ik T2, 3K

" ) - s ol
f

- 0 (GUITHAETRZD) 2L A
» LTDC (LCD-TFT Display Controller) f : \
EPIEWF?%’

o R ERIEE A, 4 S LTDCR B B4R . gﬁgg CUITLfE

IR B] (52)

o B, EXHERELRE], 2IAESTM32CubeMX LTDCHRLE .
« X5, LASTM32F769I-Discotix I &7~ FFKID KM-040TMP-02 (5% 1 (Cngfk) H (T'ozlih i (Fr:JF?TZS)
RS OTMB009A) NI, SR UHATHRE SLPRIG I, SRV E S5 interface)
L sys -|FMC (SDRAM) o (Tiziphh(i;fx)
— Timer - DMA2D
o 5 STM32IH B fic &
MBOOOAT S % (FEDSIf, #4745
(OTM8009A) S %k £ s %;PFE )Lﬁ 3 .
- DSI
AR TR, Bl LTDCH & [
KBS H O @STM32CubeMX

h— 10
LTDCRE BV (LR B EH FIOTMB009A M) \\ I /
‘YI

life.augmented 25/02/2019
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#4TTouchGFX

B s C
A H ARt R Designer

e EEL A e

- H (GUIZHEEFEED)
« LTDCHit & (STM32CubeMXH1)

AN ENE
HLGUIRLFH [

ZHAFHE il

L GUIThEE R
o L trm
Parameter settingsi% & e
Q| V| LTDC Mode and Configuration
UARTA Display Type |RGBBBB (24 bits) - DSI mode ~| [} RCC 12C RTOS
™
R crfiguraton (Clock) irftTe"r‘fJ;Che) (FreeRTOS)
0 UARTE
USART1 — —
USART2 ® Farameter Settings | @ Layer Settings
USART3 - i
ot [Configure the below parameters - | | Svs FMC (SDRAM) Graphics
USB_OTG_FS e ] © 0 © (TouchGFX)
USB_OTG_HS
Horizontal Synchronization Width
Multimedi o Horizontal Back Porch 1 pixels
ulimedia Active Width 430 pixels )
- Horizontal Front Porch 1 pixels N Ul B ZhED)
DCcmi HSync Width 0
mulated Horizontal Back Porch Wi... 1
ag:;‘loggc Accumulated Active Width 481
251 ~ Total Width 482
252 ~ Synchronization for Height
1283 Wertical Synchronization Height 1lines
Vertical Back Porch 1lines
SAlH Active Height 800 lines
SAl2 Vertical Front Porch 1lines - DSI
SPDIFRX Sync Height 1
mulated Vertical Back Porch Height 2
Security > Accumulated Active Height 452
Total Heig 483
Computing ~ ~ Signal Polarity = CRC
Horizontal Synchronization Polarity Active Low
CRC i Wertical Synchronization Polarity Active Low
DFSDMA Mot Data Enable Polarity Active Low
Pixel Clock Polarity Mormal Input
~ BackGround Calor - 10
Middleware ~ Red o
- Green 0 —
‘ ’, FATFS Rlue n
life.augmented 25/02/2019
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SEIRP] (EE

A7 TouchGFX
Designer

i bk TRE 3

PR F AR HUG U [

e EEL A e

- 0 <GU|IjJﬁE%'%;<>
LTDCHE!E (STM32CubeMXH)

ZHAFHE il

<% 4
. \}-L = G U I Ij ﬁ
 Layer settings & & Z s
Q| V| LTDC Mode and Configuration
Mode 12C
) ) RCC RTOS
AT Display Type [RGB888 (24 bits) - DSI mode ~| [ ~ = (Touch
(Clock) f f (FreeRTOS)
UARTS interface)
UARTT
@ UARTS Reset Configuration
USART1 — — — Graphics
USART? ® Farameter Settings ayer Settings User Constants : Settings - SYS FMC (SDRAM) T thF)(
USART3 [Configure the below parameters : | (Touc )
USARTE
USB OTG FS ) )
076, QEEEhCiF ] © G
USB_OTG_HS - - o
~ Number of Layers e Timer = DMA2D
. . Mumber of Layers 1 layer
Multimedia e ) "
~ Windows Position
* Layer 0 - Window Horizontal Start 0
DCMI Layer 0 - Window Horizontal Stop 480
W\ 1
DSIHOST Layer 0 1.“.ffnd0wVertfcal Start 0
HDMI_GEC Layer 0 - Window Vertical Stop 200
1251 ~ Pixel Parameters
1252 Layer 0 - Pixel Format RGBS38
.IJQF'SESG ~ Blending . ™ DSI
Layer 0 - Alpha constant for blending 255
SAI Layer 0 - Default Alpha value 0
SAl2 Layer 0 - Blending Factor1 Alpha constant ¥ Pixel Alpha
SPDIFRX Layer 0 - Blending Factor2 Alpha constant x Pixel Alpha = CRC
~ Frame Buffer
Security » Layer 0 - Color Frame Buffer Start Adress  0xC0000000
Layer 0 - Color Frame Buffer Line Length... 480
Computing i Layer 0 - Color Frame Buffer Number of ... 800 L 10
" ~ BackGround Color
CRC Layer 0 - Blue 0 A—

DFSDOM1 Layer 0 - Green 0
‘ 'I Layer 0 - Red

lite-augmented &|. LTDCEREE (@STM32Cu beMX) soloEo



Ptz S Wﬁdn
i’Hfl
HME B ‘-PIT

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

© BLEZHIRI

EHATLTDCHIBC B /Y, 759250 T K DSIFER, LTDCAEGUIRN
FH A A5 B FE

R HEE 7, LTDCHSRVE NLCD-TFT R niEH4%, HREANERE
YIFEJ; IR LCD. 1 A& i it 22 e DS 3= 28 MID-PHY, SEELXTDSI

e EEL A e

ouc ik LRE, 3k
Designer HLGUIRLFH [

B B ) o
Cortex-M l LTDC IJ
DSI
4 to 6 pins
ﬁ hOSt -1 clock lane
-Up to 2 data lanes
FIashJ [RAMJ [FMCJ - 80 Mbit/s up to 1 Ghit/s

(] Dsl
] | control

Cor*uller ‘ \
» augmented

Lys

life.augmented

KRB (2

)

%%g

ERER ) ﬁli

| (FreerTOS)

| (TouchGFX)

GUleJﬁ
RCC (TIZC A
o ouc
(Clock) interface)
_ S -|FMC (SDRAM)
L Timer =| DMA2D

DSI

CRC

RTOS

Graphics

4
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SEHLRBI] (5E)

3% o N |
#

AR NS
HLGUIRL [

A P47 TouchGFX
i 5 P A m Designer

- HM (GUITHREFEED)

ik ;
)

) \
. LTDC (LCD-TFT Display Controller) / LAY R ‘ \
« Parameter settingsi% & ROATRE GUI%&”—E Ep"igliﬁﬁ
o FLEZSHERI
o L AREN IR ERRRR LR, SO%IE, Lofee | e | OH RS
fifi € Display Type interface)
& }EH Eﬁ%g L svs FMC (SDRAM) o (TiLiphhng)
o PUIRIE [_
mﬁ% ( \ — Timer = DMA2D
BAE T - Display type(LTDC3Z )
2t - RGB565 (Y/N DSI) gz A g o _-
RAM - RGB666 (Y/N DSI) Display Type.
- RGB888 (Y/N DS el ..
Display type
EIAE_{\‘EIBZ\‘)J%% ﬁi:f%j"j — CRC
OTM8009A S ¥ RGB888 (DS
- RGB565 mode) \ 1 /

« RGB666

« RGB888
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privtc WF’{de_
fl ! b Gk TR, 3%
‘-PIT v Designer HLGUIRLFH [

1

- HAF (GUITHBEEFED)

Q N,
+ LTDC (LCD-TFT Display Controller) / fﬂﬁ:*@ﬁﬁ \
RGRE GUlﬁJﬁ EF'IEﬂ#FFﬁ%

« Parameter settingsi &
o FECE ZERE
12C

» 2. HELTDC ( DSHERR) A1 BRHLAMTE - oo H  (rouc H reemros)
F, 5EHkParameter Settingsiic & interface)

« LTDCH A5 15 5 i 8] = B80S 5 Mt

% - svs '|':'\"C (SDRAMY 5 (T((B)La::phh(i}(::sx)
%)’zﬂg’b %‘% ’ ;ZD —F%% o

it | B8O
H*fg%ﬂﬂmﬁﬁ ?ﬁ%ﬂﬁﬁ*&f
= o . =

Video Y N i
DSl (W
MIP1 5 SIS aisd Command/
LTDC) Adapted N N H [
Command
YRR IR B R S U T IURD . T [ .
N AN GO b S HEEILEL . (HLTDCH 424 5DSIHE St —2.

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

© BLEZHIRI

« 2. R#ELTDC ( DSHER) FERBEEAMIEI,
5¢ i Parameter Settingsfic &
o WIRBRATRRZ R R, BRINS PR 480800
R SR 4808004 FE R
o W HEABIHRADSIR. FEEADSIER, JH
i Fecommand modekt, Fl'E HHIHSW, HBP,
HFP, VSH, VBP, VFP AN i R B RIS 280, i
BANRACEIAT, {#HLTDC, AMEHDSHEMW T,
T ARG BN A B A R S, BT
B, WARMR.

® Farameter SEltings @ Layer Settings | @ User Constants | @ NYIC Settings
[Configure the below parameters - |
) e e s ~ 0
{ Horizontal Synchronization Width \l
1 Horizontal Back Porch 1 pixels 1
1 Active Width 480 pixels 1
1 Horizontal Front Porch 1 pixels 1
1 HSync Width 0 1
N e o i e e et i, o e e e e e e o o o 4
Accumulated Active Width 481
5 T ~,
{ Total Width 452 1
~» Synchronization for Height 1
1 Vertical Synchronization Height 1lines 1
1 Vertical Back Porch 1lines 1
r : Active Height 800 lines |
’, \_ —_ \.f_elrti_ca\ Front Parch 1lines /'
Tsyncmegnt - EEm—————————

life.augmented
Accumulated Vertical Back Porch Height 2

. e #4TTouchGFX e L2, 3k

KRB (2

) mmm

e ms k| RME [ Rk R
HS

Vertical

Horizontal

cycle period

low pulse
width

front porch
back porch

blanking
period

active area

Refresh rate

cycle period

low pulse
width

front porch
back porch

blanking
period

active area

Twe 832
Tys 1 10
Tuep 4 16
Tuep 15
TystTyep
TomL o - 8 32
Tupisp 800
Frame
Tvrr rate i L
T 520 522
Tos 2 2
T 18 20
e 20 20
ThstThee
ThsL T 40 42
Thpsip 480
focLkey 24 26.37
€

63

63
63

128

1024

63

255
255

1024

30.74

OTMB8009A 480x800:E 7~k [ SR

HS

HS
HS

HS

HS

Hz

PCLK

PCLK

PCLK
PCLK

PCLK

PCLK

MHz
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N ¥=: )
- HME (GUITHREFEE)

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

© BLEZHIRI

b

« 2. IR¥ELTDC ( DSHER) B R FHEEMTE
H, sEpiParameter Settingsfit &

® Parameter Settings| @ Layer Settings | @ User Constants | @ NWIC Settings
[Configure the below parameters - |
QSeach CiFA ] @ @ i
Horizontal Synchronization Width
Horizontal Back Porch 1 pixels
Active Width 480 pixels
Horizontal Frant Porch 1 pixels
HSync Width 0
Accumulatec ntal Back Porch Wi... 1
Accumulatec Width 481
Total Width 482
~ Synchronization for Height
Vertical Synchronization Height 1lines
Wertical Back Porch 1lines
Active Height 800 lines
Wertical Front Porch 1lines
VSync Height 1
Accumulated Vertical Back Porch Height 2
Accumulated Active Height 482
o s i i e e e e e e e ] - - - -
~ Sional Polarty _ _ _ i FHDSIF BEf, STM32CubeMXH AL E ,
1 Horizontal Synchronization Polarity Active Low ) = A
1 Vertical Synchronization Polarity Active Low LT DC I:I:' 'f *& rim ol gﬂz E& o
Mot Data Enable Polarity Active Low =N 1; ) = I:Fl
: Pixel Clock Polarity Maormal Input ( LTDCI:P EIEA & ri ':J‘DSI ILEEE‘ Epm"
N BackGround Color STM32CubeMXE1 & ) TAE 2 F BV . )
N o ety e e e e e e e e e e e e e e o e e e

life.augmented

A Y

s

SEHRB (B2

RETE

ZHAFHE il

GUIThRE®

L3

RCC (TIZC A
= = ouc
(Clock) interface)
o s -|FMC (SDRAM)
- Timer =| DMA2D
- DSI
= CRC
- 10
[

| (FreerTOS)

| (TouchGFX)

A 7
L2

RTOS

Graphics
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PR F AR

e EEL A e H&%ﬁ% Eﬁ;
- HAF (GUITIRE R ED)
« LTDC (LCD-TFT Display Controller)

ZHAFHE il

GUIThRE®

L Hh 8] 44 7%
« Parameter settingsi% & e =
Mzp -
« BCEZSHGRE
12C
1 - — . RCC RTOS
- 2. *&}ELTDC ( DSl*ﬁﬁ> *Uﬂmﬁﬁéﬂﬂ{ﬂs (Clock) =l (Touch = (FreeRTOS)
2 e : interface
B, seParameter Settingsiit & J
® Parameter Settings| @ Layer Settings | @ User Constants | @ NWIC Settings
[Configure the below parameters - | | Svs FMC (SDRAM) || Graphics
QEEECTA ] © O ® ——
Horizontal Synchronization Width
Horizontal Back Porch 1 pixels
.Acti\.fe Width 489 pixels u Timer a DMA2D
Horizontal Frant Porch 1 pixels
HSync Width 0
Accumulated Horizontal Back Porch Wi... 1
Accumulated Active Width 481
Total Width 482
~ Synchronization for Height
Vertical Synchronization Height 1lines
Wertical Back Porch 1lines
Active Height 800 lines
Wertical Front Porch 1lines o DSI
VSync Height 1
Accumulated Vertical Back Porch Height 2
Accumulated Active Height 482
Total Height 483
~ Signal Polarity = CRC
Horizontal Synchronization Polarity Active Low
Werical Synchronization Polarity Active Low
Mot Data Enable Polarity Active Low
Pixel Clock Polarity Maormal Input
—EECErEnTﬁ;—————————————————;'TQ—E‘———— ---------\‘------“-,-jg—‘;z---\ L 10
™ : REEDE HTRZERS)  TES%
> _
r 1 Green AN4861E_(; %%%qzﬂﬂ‘o 1
1 Rlue n = — NI oz — - Y
Y o RESUCURITRE, SRpE R, )

life.augmented

25/02/2019




PR F AR

« tH1E (GUITHREETEED
« LTDCJit & (STM32CubeMXHH1)
- Layer settings % &

- BRACE

o 3. MR BoRESRAALTE, 5EfkLayer settings
Aic &

LTDC Mode and Configuration

 options Y >

Disp\a\fTYpe|RGEIBBB (24 bits) - DSI mode V|

UART4

UARTS
UARTT
@ UARTS
USART1
USART2
USART3 [Configure the below parameters - / 7]
USARTE /7
USB_OTG S QEEZFE ] © O /
USB_OTG_HS ','
= APELOLL A e o o o o = y %
X X 1 Mumber of Layers 1layer 1 / /'
Mu‘tlmedla > -’W --------------- J '/I
ke ) e S ———————— - - - /
s r Layer 0 - Window Horizontal Start 0 1 /
DCMI 1 Layer 0 - Window Horizontal Stop 480 1/ /
DSIHOST 1 Layem—W?ndquert?cal Start 0 ,‘ ’/ //
HOMI_CEC p i et e R T T T i .
1251 r "~ Plxel Faramelers |'/
1252 1 Layer 0 - Pixel Format RGBS28S )
1253 ‘VﬁMMg“““““““““‘\ /'

JPEG /
Layer 0 - Alpha constant for blending 255 I /' /'
SAN Layer 0 - Default Alpha value 0 P4 P

SA2 Layer 0 - Blending Factor1 Alpha constant x Pixel Alphjp
SPDIFRX Layer 0 - Blending Factor2 Alpha constant x Pixel Alpigh
T BTer ™
Security ke Layer 0 - Color Frame Buffer Start Adress  0xC0000000 1 /'
Layer 0 - Color Frame Buffer Line Length... 480 l/

Computing ~ Layer 0 - Color Frame Buffer Number of ... 800 J
. e BETround Corer 1
CRC Layer 0 - Blue 0 1
’, DFSDMA1 Layer 0 - Green 0 1
Layer 0 - Red 0 '

B. LTDCHECE (@STM32CubeMX)

life.augmented

SEHLRB (52)

a7

N 47 TouchGFX i LA 3

=% (LTDCIELEEE, 1~2)

L+ BURSERE DR R B

o FEBEEA O N FrameBuffer 1% 2= 538 7 k% 20,
STM32CubeMX H F¥iLayerOf i o4& RS EL 2| DSI Y
P gmis)

e HERE T GESF ( GUITREHALPHAIEIE AP
) )

« K =FrameBuffer

« KZFrameBufferg it (3%, FrameBuffer{f 7 1E 4k
¥"SDRAM. #M"SDRAM BANK1#E #ik = 0xC0000000)

« FrameBufferxf N (4T 515 R4, STM32CubeMX H 3144
H 5 Parameter settings'Active Width/Height<Ex

A= NN T
o ESGRRINEESU, TEIE1E 25 ANAB6LEE 7% Tt
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SRR
Ul NEY

o1 R
HMEEL HTE]
i

- JF (GUITHREFE)
« LTDCHEZE (STM32CubeMXH1)
« NVIC settings % &
- HICE

e EEL A e

« 3. fEfHEHDSI, I HDSIE & NAdapted commandf¥is{
), A ESRFFJHLTDCH . DSIALE & E/E N4

Lys
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ouc ik LRE, 3k
Designer HLGUIRLFH [

SEHRB (B2

%%g

ZHAFHE il

| (TouchGFX)

GUITHRETE
RCC (TIZC A
= ouc
(Clock) interface)
_ S -|FMC (SDRAM)
L Timer =| DMA2D

= DSl

= CRC

= 10
e

B

RTOS
(FreeRTOS)

Graphics

4
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k/,,f, i Lﬁﬁ e I By
(i

- A (GUITHREFEE) \
. LA

o KNS RIREE, R IDSINE 2. | e Rl

o B, EFXYETEIRG], EIAESTM32CubeMX DSIEE .

ouc ELC NN
Designer HLGUIRLFH [

.« WRJ5, LLSTM32F769I-DiscolR I (¥ 5EKID KM-040TMP-02 (3% | Rec | | ros
_ = . o e e e L (Clock) interface) (FreeRTOS)
B as5 OTM8009A) N, AR U AR SE bRt i, SRENEC B S 4.

L sys -|FMC (SDRAM) o (Tiziphh(i;fx)
- Timer - DMA2D
N EIE
(OTMB8009A)Z %k
- LTDC

o STEA%'ZEE%)WX STM32 4 e &

_ R e

25/02/2019
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« DSI

5\ | g e 47 TouchGFX e L2, 3k

- H (GUIZHEEFEED)

 DSIHost % #:Adapted Command Mode with TE Pin
- Data and Clock Lanes CE#iE Ui 4h £ fic & D

UARTS
LIARTS
LARTT

@ UARTE
USART1
USART?
USARTI
USARTE
USB_OTG_FS
USB_OTG_HS

Mulbimada il

DCMI

HOMI_CEC
1251

1252

1253

JPEG

SAI

SAl2
SPDIFRX

Secunty »

m Comnputing v

life.augmented CRC
DFSDM

DSIHOST Mode and Configuration

DSiHest Adapted Command Mode with TE Pin v

@ Data and Clock Lanes

Lonfigure the below parameters

1 T O Show Advanced Parameters i

MNumber of Lanes Two Data Lanes

Aufomatic Clock Lane Control Clock Data lane is abways provided

Bus Turn Around Requestis Disabled

~ Flow Contral - Configuration

CRC Reception Disabled

ECC Receplion Disabled

EaTP Receplion is Digabled

EoTP Transmission is Disabied

Acknowledge Request after Each Trang,. Disabled
Tearing Effect Acknowledge Request En.. Disabled
« Flow Conlral - Packel Analyzer Configuration

CRC Error inferrupt Disable
ECC Emors Infemupt Disable
EoTP Ermor Infermupt Disable
Packel Size Error infermupt Disable
Acknowledge Errors inberrupl Disable
PHY related Emors Intemupt Disable

KRB (2

ZHAFHE il

RTOS
(FreeRTOS)

Graphics

| (TouchGFX)

GUIThEET
RCC (TIZC A
- ouc
(Clock) interface)
SYS FMC (SDRAM)
Timer - DMA2D
- LTDC

= CRC
= 10
e

25/02/2019
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R B - .
s f i e Eﬁ%ﬁg%lﬂgf#

- H (GUIZHEEFEED)

ZHAFHE il

 DSI
. NI GUIThEE R
« PHY Timings (PHYH}[E]S %% &) B
ETH < ~| DSIHOST Mode and Configuration |
o \ 7 Mode RCC 12C RTOS
UARTA DSIHost[Adapted Command Mode with TE Pin ~] (Clock) in(tTe"r‘fJ;Che) (FreeRTOS)
UARTS
UARTY Configuration
@ UARTS : Graphics
USARTA Reset Caonfiguration - SYsS FMC (SDRAM) 1 (rouchcrx)
LUSARTZ e — pgpppe
USART3 —ser | S SPlings =
USARTE
USB OTG_FS — Timer - DMA2D
USB_OTG_HS
) s
Multimedia ~ Q[Search (CiHFA | © € [ Show Advanced Parameters ) o
~ LPtoHS and HS to LP Transitions Timings i
DCMI Minimum wait period to request a HS tra... 10 lane byte clock cycles
Resulting Minimum wait period to requ... 160 ns
~ DSIHOST
= CRC
— 10
_
25/02/2019
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& 2 T
o HA: (GUITLHRE T ED)
DSI

ZHAFHE il

<% 4
e on GUIThBEE
« CommandsiiL & (4S8 E) s
o WRAE BRI EFOTMB009A N ITik, A Lbar X HFLPDT (Low-
S . 12C
power Mode) . fA{E#E, 4 8i— & E NLow-powertE iz, || Rec oo | Rros
(Clock) interface) (FreeRTOS)
Q| v| DSIHOST Mode and Configuration Graphics
|
: - SYS FMC (SDRAM =
atego ; ( ) (TOUChGFX)
DSIHost [Adapted Command Mode with TE Pin ~|
System Core »
Analog ’ Reset Configuration - Timer L DMA2D
Timers b C 5 ettin (
Connectivity >
- [Configure the below parameters | u LTDC
Mulimeda v Y| eE=EEFE ] 0 o @
DCMI Generic Command Error Interrupt Disable
~ Transmission Mode for Commands:
~ DSIHOST Generic Short Write Zero Parameter Low Power Transmission
HDMI_CEC Generic Short Write One Parameter Low Power Transmission
:gg; Generic Short Write Two parameters Low Power Transmission
1283 Generic Short Read Zero parameter Low Power Transmission u CRC
JPEG Generic Short Read One parameter Low Power Transmission
Generic Short Read Two parameters Low Power Transmission
gi:; Generic Long Write Low Power Transmission
SPDIFRX DCS Short Write Zero parameter Low Power Transmission
DCS Short Write One parameter Low Power Transmission 1 10
. DCS Short Read Zero parameter Low Power Transmission
Security > —

DCS Long Write Low Power Transmission

", Comontin 5 Maximum Read Packet Size Command Low Power Transmission
K. SDI CommandsEE (@STM32CubeMX)

25/02/2019
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e E bR A

= S 4T TouchGFX ik LRE, 3k

- H (GUIZHEEFEED)

ZHAFHE il

 DSI
: e s GUITIRETE
- Display Interface (WoriEHRE) e
[ options [SY DSIHOST Mode and Configuration
Categories Mode RCC 12C RTOS

UARTA DSiHost[Adapted Command Mode with TE Pin ~ (Clock) g o R —=——
UARTS
UARTT Configuration

@ UARTS ;
USART1 Reset Configuration SYS EMC (SDRAM), | | TGraphh(I;chx
USART2 (TouchGFX)
USART3
USARTG
UsSB OTG F5 )

- - Timer = DMA2D
USB OTG_HS [Configure the below parameters :
QerchCiff] ] ® O
Multimedia v - -
. - Basic Settings = LTDC
DeMI Display ID 0
Color Coding RGB&88 (24 bits) - DSl mode

-~ DSHHOST ~ Specific Command Mode Settings
HOMI_CEC Maximum Command Size 430 Pixels
:ég; The Refresh of the Display Frame Buffer ... manually by Enabling the LTDC
1253 Tearing Effect Source External Source
JPEG Polarity of the External Tearing Effect So... Rising Edge | CRC

— 10
—

Lys

life.augmented
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oS VINIINE

PR F AR

T e AT TouchGFX G TR 3R

- H (GUIZHEEFEED)

ZHAFHE il

: 2 = GUlljJﬁhErz"
« NVIC Settings (F1Wrfic &) oL i
Q| v| DSIHOST Mode and Configuration RCC (TIZC h RTOS
J = ™ ouc 1
- Mode (Clock) interface) (FreeRTOS)
UARTA DSIHost|Adapted Command Mode with TE Pin ~| )
UARTS | Svs FMC (SDRAM il Graphics
UART? ( : (TouchGFX)
@ UARTS
USART1 Reset Configuration
USART2 )
USART3 — Timer = DMA2D
USARTE ' i
USB OTG _F3 s w5 16 anes Tl
USB_OTG_HS
DSl global interrupt B LTDC
= CRC
— 10
_

Lys

life.augmented 25/02/2019



SEHLRB (52)

PR F AR

& =
- HME (GUITHREFEE)
. DS

b

ZHAFHE il

| o , cuishee® Il i %
« DSIHost i%&#Adapted Command Mode with TE Pin RGFE s =
= N X
e DS|I1/E7F§<ﬁlﬁﬁt4i 12C
\ . o || RCC 1 || rrOs
B + 1. STM32CueMX v5.0.0:1, 1k TouchGFX, %:kDSI Fii (Clock) (o) (FreeRTOS)
VN LIE P21 T4 yAdapted Command Mode with TE pin.
7
s 2 - sSvs FMC (SDRAM | Graphics
STM32C ( ) (TouchGFX)
UbeMX+T Q DSIHOST Mode and Configuration
ouchGFX [NOategenasy] ~->7 |
+DSlI, le UART4 551"£:~-:Ad3pte-z Command Mode with TE Pin v I = Timer m DMA2D
ﬁfﬁﬁéﬁ UARTT
A HiI @ UARTS
o L S ™ Rees Conton |
HgikdE USART2 S — 1
Yy USART3 —
ST USaeT:
USB_OTG_FS :
. %%5)‘:&% USB_OTG_HS Configure the below parameters
ﬁ?ﬁG RAM Mulimedia 3 ) [J Show Advanced Paramaters )
) - Basic Seftings ]
° 2= LAk SR Number of Lanes Two Data Lanes
TE’;&:‘ ;?A He OCM Automatic Clock Lane Control Clock Data lane Is always provided - CRC
%%IJU Bus Tum Around Request is Disabdled
GRAMEIJ HOMI_CEC « Flow Control - Configuration
1281
? | = - ke CRC Reception
s Mﬂ< :z;‘ ECC Reception i ©
EU%ﬁZ]Eﬂ JPEG EOTP Reception is
E’f] ﬁﬁ EOTP Transmission is A
i’*;; Acknowledge Request after Each Trans
25/02/2019

life.augmented



‘ ” PHY related Errors Interrupt
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o O .
SEPL ] (52D

A (GUITIRETR ) o MRS RS
"« STMB32 DSISCHEL 8 2 %k

/7
/7
/7

e DS
/ » BB, SRR R K 45 0tm8009as F1 Bk 2 it

7
’

« DSIHost £ #Adapted Command Mode with TE Pin |
o BRI b R B 7t AT B ) AR B P A A
/ o BIEDSIEHEH AR ER . DSIEHR AR ZK, X R RAR I A

2. WRIGSTM32 DSIFL LRI B) A1 SCF, LRSS / / TR o

0L, AT DSIEURE AR EOR K LAl b, IEFEEE / HHIZZARRE

HEHL ' « EEMIBSBA T, HOKGRAMIBLHTIN (8] 52 5o 57 A SR H A 15
B K SRV RTINS (8]0 250/ T 1157 e Rl

/ . ik G B DRI,

/ HHE).
/ o LA R A SRR K R YRR 4
] SR RRHRRR 1] = 1/ S B BT 4%

® GPIO Set

I, RBI, SB  RAT R B 65 Hz, TR
Py HBWUGE A LTI 190765 Hz bt FHORBIROSBUNLA, Tt 2
EN

s W BL T AR TH A DSIEEHBW
DSIEERBW = FB K/ 1l [a] = HACT x VACT x A% / it [a]

o A FH B AR I R U B R NEE B BW o A2 T DA G S B AR O 5

115 /NBW o
B/NDSIEEREBW = HACT x VACT x 3% [ 55 K Rl 35 i [a]

Number of Lanes
________________
Automatic Clock Lane Control C
Bus Tumn Around Requestis
v Flow Control - Configuration

CRC Reception

ECC Receaption

EoTP Reception Is

EoTP Transmission is

Acknowledge Request afler Each Trans

~ BasicSemings y
LA e
Two Data Lanes
ays provided

Tearing Effect Acknowledge RequestEn_. Disabled
» Flow Control - Packet Analyzer Configuration

CRC Error Interrupt

ECC Emors Interrupt

EoTP Error Interrupt

Packet Size Error Interrupt

Acknowledge Errors Interrupt

25/02/2019




. " A= 4T TouchGFX e L2, 3k

- A (GUIZHRETRZD o B L R e %
. DS /« STM32 DSIHFL 5 2 Kl
« DSIHost #%:#Adapted Command Mode with TE Pin o FRBIT, SRR R IKE 45 otm8009as 151 B 2 HiiE

e oy A S g WUREL R e B R 2 K
/e HIEDSIEUREARTR, DS AR MIER, HIX R KR E A B

SR (28D

© 2. IRYESTM32 DSIF R RIKAN S 105 RF, DALRBEIF R T TR
TGO, FREAT DS E A ZOR I A A b, PR / / = ° o
BEH / - (EXSHER T, LTDCR R BRI NERBW (758 52 SR 3 11

AR
o A LR AT AR Z B
BERBP = B9 x B x BEHHER
o LT AT RSN B R Bf T 0 B /N DSIEE B BW :
B /NDSIFEEBW = 4RI x ik
o DLEA LU B PR B

:?l“wu |- I LTO(
0 Ciata and Clock Lanes

Automatic Clock Lane Control
Bus Turn Asound Request is

v Flow Control - Configuration

» Flow Control - Packet Analyzer Configuration

CRC Reception

ECC Reception

EoTP Reception is

EoTP Transmission is

Acknowledge Request afler Each Trans
Teanng Effect Acknowledge RequestEn

CRC Error Interrupt
ECC Ermors Interrupt

- «HSA=5, HBP =35, HACT =800, HFP =35

«VSA=2, VBP =20, VACT =480, VFP =20
« ill# i % = 60 fps
« 7% = 24 bpp
% Z 4t = 875 x 522 x 60 = 27.4 MHz
/N BW = 657 Mbit/s

o« IXGEIXE R TR B/ NEEREBW .
- | o T ERKIEIEE A Jy500 Mbit/s, AXAEH —ANIEIE TGRS 2R B .
Acknowledge Errors inerrup [N = NN N . Vo, — —
"I PHY related Errors Interrupt ° ﬂﬁﬁﬁ/l\ﬂid\ﬁjﬁﬁ$j‘j328 Mblt/SE‘]ﬁﬁﬂ%yIBKﬂﬁhﬁﬂ?}ﬁo

life.augmented - - e 25/02/2019

EoTP Error Interrupt
Packet Size Error Interrupt




,/ 7‘/ I,-"'/J A ) —_—-
- N -+
> )U/ N | %
~L d =
%#I?Wd?} 47 TouchGFX i LA 3 7
:;\:,7’\ *—i—'llﬂt RUEI £ 1 WE T %egiL;Jcner HLG I R [ £

- M (GUITTHER 22D o MRS T R
. DS /« STM32 DSIHFL 5 2 Kl
/ o BORPI, R )RR ERE) A5 otm8009as 1 B 2 HidE

’

« DSIHost £ #Adapted Command Mode with TE Pin |
o BRI e i B a° WK, N A P 2 B R B
. 2 IRESTM32 DS BRI B, R o BIEDSIEHEH AR ER . DSIEHR AR ZK, X R RAR I A
- TR IAE P 7N R S ! ) : /I ',' 2% Ity L SR
Wk, FHETDSHOREE IR LR L, ke, [/ REIBRRGUE. -
HEHL / o EEEESHEN T, HANGRAMEIHTIN 8] 52 57 5F A T 2 1) 5
Wi o DA IRE SRR SE D AL, Bt SR VR IR BT IS (B 250N 1 1 G 7 il
HIHR) o
o PR 22T R K ST VR TR
KBTI [A] = 1/ 7R R RHT A
o Biltn, BOREIR, SRR BN RS R CE 965Hz, A 5t
VR SR AZ BT ()9 1/65 Hz  CEF XS TR0 1 2Bl HE1E S

%) .

sy AL LR AR DSIEEHBW:
DS BW = FB A/ / l#TIs R = HACT x VACT x 3% [ Fll#Tist 8]

o A B KR IS R U 8 B NBEEE BW o B S8 T DA G S5 7 o (R ot £ 5
H1E/NBW .
& /NDSIEEBW = HACT x VACT x G | K Rl i [a]
o WERBIR, K ER PR N480x800, AR N24 bpp, LR NE
T A2 65 Hz:
B/ N IR 55 BE = 480 x 800 x 24 / (1/65) = 571.29 Mbit/s
« STM32 DSI 1M 4 iE (500Mbit/s) , 2/M#dEiEE (1Gbit/s)

Shedie FTRL, SRR EE 25/02/2019

Counte Ciata and Clock Lanes Y

N R N R S R S N R S

GBGE .
I Numbeér of Lanes Two Data Lanes
________________
Clo ane is always provided

-
Automatic Clock Lane Control

Bus Turn Asound Request is
» Flow Control - Configuration
CRC Reception
ECC Reception
EoTP Reception is
EoTP Transmission is
Acknowledge Request afler Each Trans

Teanng Effect Acknowiedge RequestEn_. O
» Flow Control - Packet Analyzer Configuration

CRC Error Interrupt

ECC Ermors Interrupt

EoTP Error Interrupt

Packet Size Error Interrupt

Acknowledge Errors Interrupt

‘ ” PHY related Errors Interrupt

life.augmented
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- H (GUIZHEEFEED)
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DSI

- DSlHost i%#¥Adapted Command Mode with TE Pin 128 f7 i) 152

4
7

o HAE AN B RN B / o FEREEEE (IR B RAEIRARAE R I, AU RS M

s

2. HRHESTM32 DSIRIL RN 210 ke, LSRR B 1]
Wit, FEATDSIECE R R R R |, R [
B

— o WS, DSIEHIRBLRIEDIRE, AIGECTpARIAFEL.
® LT0C Interface. /* ECC%DCRC};L{& WJX&E& éﬁﬁgﬁ}ﬁﬁ%u O

© ® PHY Tlr-’ruru:']-;, /
Ganfigure the below parameters A7 » Acknowledge Request after Each Transmission
- "R NS S - o IR EE, R T R . R R K SR I
. Bas“r:\lm?souanes ‘Two Data Lanes ,’/ 4 ﬁmu %iahi% N i j‘m/% éﬁﬁ%‘fﬁ °
- ——— A + fiEHEJE, DSI ERFIBERARIE G ST, FABTALTE, Kk
i Disabled / . — Ha — Hg s ; ey . Whr 22 OB b
B ———— BIAR T RS . S AR I B B AU LR S L
IICRC Reception Disabled \I // *X Uﬂﬁ
gl o L/ o BRI S B BIFE R R, MRSV IR S
: EOTP Transmission is Disabled : j(%ﬂi!ﬁﬁ ’ ﬁ%{&ﬁﬂ%ﬁ@% °
Acknowledge Request after Each Trans... Disabled =7 2 \ N .
{osring Efect Ackmowiedge RequestEn.. Disabled __ _ __ ___ W; o RHIWZL N [ N SRS, Tearing Effect Acknowledge Request
v Flow Gontrol - Packet Analvzer Configuration . . o e e s s s s s s s - == Bh ol
lgRC Error Interrupt Disable \I Enableir R‘/fjﬁ‘ Re o
| ECC Errors Interrupt Disable 1
: EoTP Error Interrupt Disable 1 " *
Packet Size Error Interrupt Disable A > o iy = LA
=Acknowledge Errors Interrupt Disable :' ________ E] _[/9% I:[:] Lﬁ Ea%‘
¥, N 2| AR N
EENISREMALE S -~~~ ’ - HEBRI AT A A, BRI BISTMB2 5% Tl
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DSI

e EEL A e

- A (GUITHEERE

e 47 TouchGFX ik T2, 3K

)

« PHY Timings (PHYH 8] %% &

- PHYH}E]Z 3

« DSIPHYIFFRCE . ZEE M — NS HRE 5%

v]

<

UART4
UARTS
UART?

@ UARTS
USART1
USART2
USART3
USART6
USB_OTG_FS
USB_OTG_HS

Multimedia ~

Dcml

~ DSIHOST

Lys

life.augmented

.

DSIHOST Maode and Configuration

DSIHost[Adapted Command Mode with TE Pin v

Reset Configuration

[Configure the below parameters -

Q |:| © D) [ Show Advanced Parameters

4
f PORSendRSOLP franstlions Timings \I,/
] Minimum wait period to request aHStra... 10 lane byte clock cycles ]

N N N N N N S N N S N R N N N N N N N N N S N N N N

Resulting Minimum wait period to requ__. 160 ns

SLIRP (2

Clock Lane Disconnect
Dp/Dn Terminator
i
f—TewwposT—sfe—Teo ! fe—Tewseme—r
e - ‘ﬁTchwss/
L [}C t)( i T , , . T
i | | /
i | _"_4\!:?/ 1=l It 1! ="k
= TeLkmraL—t Thsexr 2 ! TowLkzene Tourm=—%|
Data Lane Disconnect - -
DpDn Terminator e
JL i [ i - i il
1/ 1. if i 1! 1
ik
!
il T
L
. i
! i
' g
This-skp—1 [« Tormaes

—Tiggerne—>

Hrp, LP to HS and HS to LP Transitions Timings

X L e EI:]TCLK—PREO

OTMB8009AH T « prei/MEN8UI (Unit Interval,

%t —AMane byte clock )

10.

R iR B SN
25/02/2019
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%Bﬁﬁé%% (3% HOTM8009AFH) GU'%%%

« Commandsfit®d (2 SHKE)

Atl = l: ! Write/Read . Parameter | MIPI Transmissiom
{ ] b 1 Command (Hex) |, Function

ot H J Nui Mode
: ADRSFT 0000 w Address Shift Function 1 LPDT Q >,
1 CMD2_ENA1 FFOO w Enable Access Command2 "CMD2” 3 LPDT — A

D S I : ICMD2_ENA2 FF80 W Enable Access Orise Command?2 2 LPDT

: OTPSEL A000 OTP Select Region 1 LPDT
1
1
I

. . ‘ . A e 12C
MR B R IR B 2 OTMB009AH fiTidk, L4y UL FFLPDT (Low- o H  (ouen H reemros)
power Mode) . fHIfE% g, <4t BB NLow-powerfL4itH. interface)
Q| v] DSIHOST Made and Configuration .
e Graphics
K L svs Fuc (SDRaM)| LS
4o TouchGFX
DSIHost [Adapted Command Mode with TE Pin ~] (Toue :
System Core »
Timers > C ] ettin (
Connectivity b
[Configure the below parameters | = LTDC
Multimedia e Q: @ ® ﬂ

DCMI Generic Command Error Interrupt Disable
~ Transmission Mode for Commands:
Generic Short Write Zero Parameter  Low Power Transmission
HDMI_CEC Generic Short Write One Parameter Low Power Transmission
:gg; Generic Short Write Two parameters Low Power Transmission
1283 Generic Short Read Zero parameter Low Power Transmission u CRC
JPEG Generic Short Read One parameter Low Power Transmission
Generic Short Read Two parameters Low Power Transmission
gi:; Generic Long Write Low Power Transmission
SPDIFRX DCS Short Write Zero parameter Low Power Transmission
DCS Short Write One parameter Low Power Transmission 1 10
. DCS Short Read Zero parameter Low Power Transmission
Security > —

DCS Long Write Low Power Transmission

‘ ', 5 Maximum Read Packet Size Command Low Power Transmission

| . SDI CommandsfiE (@STM32CubeMX)

life.augmented 25/02/2019
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- HM (GUITHREFEED) 4

« DSI
- Display Interface (WoriEHRE) /4
DSIHOST Mode and Configuration I/I /I

B o g

UARTA

DSIHost[Adapted Command Mode with TE Pin
UARTS
UARTY
@ UARTS
USARTT Reset Configuration
USART2 - —
USART3 2 =
USARTE
USB_OTG_FS
USB_OTG_HS J )
oy «
Q @) D '/ / /ﬂ /’I
s # 1
Multimedia v : - - I," / l,"
- Basic Settings i J
a A
Display ID !
DA {SolorCading =~ """ T T " ROBEHE (24 bifs) DSTmode
-~ DSIHOST ~ Specific Command Mode Settings
HOMI_CEC !-Maximum Command Size
52 e e s
1253 ( Tearing Effect Solrce External Source \'/
JPEG 2 \.Bolarity ofthe External Tearing Effet 30, RS9 EA9%. o o o )

Lys
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KRB (2

fESTM32CubeMXHr, EitigiH 3 5LTDC

[ 5 7 RIS L

[ 3h R ECCNLTDCH Active

o BRI ARD,

Width K/ TR 5 75 2 %

) mmm

o WIZEAFMIFALA . KRR T2hhl
Bl LB w2 SCRrs 2. o flt, KA P

PRI -

o ABIRIE . ETEHMN A SR
o FIkHT. P IREEPATRHT
o TEE 5 MM %ity. STM32 DSIFN
OTMS8009AY Fr M TEE SR . HRHIH,

RIATER S 4.

o SEITEERS, TCTAEMEAMG G,

- BEUTEEEZ.

« OTMS8009A I TEF St N . N T fEIE1L
R Z0 46 B H GRAM, 3% F TSt % .

TE signal f

i
»!
»

ool
T

W A
b B
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i Alige 47 TouchGFX

- ALfF (GUII HAGE |
DSI ZHAH A R

. " : GUITHRET: [l 1%
* NVIC Settings (i &) RATE s =
o fERe . EPRTIRSS R, SEBLN GRAMIBI TS5 R AT .
RCC (TIZCh RTOS
u u ouc ™
Q| | DSIHOST Mode and Configuration (Clock) interface) (FEERICE))
T Mode
UART4 DSIHost|Adapted Command Mode with TE Pin v] | Svs FMC (SDRAM) | | Graphics
UARTS (TouchGFX)
UART7
@ UARTS —
USART! -
USART? _— _ - Timer = DMA2D
USART3 s 3
USARTG
USB_OTG FS
USBLOTG 1S | Lroc
DSl global interrupt

A — R EOAN I BC B S 40 | -

BTN E . LM E

iES £ STM325 % Tl .

Y S77} —

life.augmented

25/02/2019



e T
v 1 e [E N . #4TTouchGFX ELC NN
ST R m i E S

- IPHAE (GUITHREFZE) \
- CRC HAEMI Y

SEHLRB (52)

 TouchGFXH a2 . TRIFEIME 2
Cl| V| CRC Mode and Configuration
Categot Mode RCC 12C RTOS
B [ (Clock) ] . (Touch (| (FreerTOS)
UARTS Activated interface)
UARTS
UARTT Configuration
Graphics
@ UARTS : = -
USART1 Reset Configuration SIS FMC (SDRAM) (TouchGFX)
Hgig% & Parameter Settings @ User Constants
USARTE [Configure the below parameters - | _
USB_OTG FS — Timer = DMA2D
USB_OTG_HS Q[Search (CtHFA | ® ® (i ]
~ Basic Parameters
Multimedia w Default Polynomial State Enable - LTDC
. Default Init Value State Enable
DCMI ~ Advanced Parameters
Input Data Inversion Mode Mane | | DS
Cutput Data Inversion Mode Disable
ﬁD_h_:"II_CEC Input Data Format Bytes

Lys

life.augmented 25/02/2019
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- BCEDSIFEN G TL (RYE BB T EMEHZER, STM32F769I-
Discoti I &R bt AR T EHEAESTM32/1PJ15)

PJ15

Reset_State

LTDC_B3
GPIO Input

EVENTOUT
GPIO_EXTI1

#ATTouchGFX ik TR, 3R
Designer

KRB (2

)

)

ZHAFHE il

GUIThRE®

L3

RCC
(Clock)

12C

™ (Touch
interface)

=

RTOS

| (FreerTOS)

SYS

-|FMC (SDRAM)

Graphics

| (TouchGFX)

Timer

DMA2D

LTDC

= DSI

- CRC

4
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« {fF CHRTEPERE 2D

* FreeRTOS
« STM32CubeMX*fTouchGFXI & %, FEHHRTOS.

Lys
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A7 TouchGFX
Designer

AN ENE
HLGUIRLFH [

vl

HDMI_CEC
1251

1252

1253

JPEG

SAN

SAI2
SPDIFRX

Security >

Computing ~

DFSDMA1
Middleware A

FATFS

«~ FREERTOS

LIBJPEG

MBEDTLS
PDM2PCM

Application A

GFXSIMULATOR

FREERTOS Mode and Configuration
Mode

Enabled

Reset Configuration

[Configure the following parameters:

QfSearch CHHA ] ©  ©

~ Versions
FreeRTOS version
CMSIS-RTOS version

~ Kemel settings
USE_PREEMPTION
CPU_CLOCK_HZ
TICK_RATE_HZ
MAX_PRIORITIES
MINIMAL_STACK_SIZE
MAX_TASK_NAME_LEN
USE_16_BIT_TICKS
IDLE_SHOULD_YIELD
USE_MUTEXES
USE_RECURSIVE_MUTEXES
USE_COUNTING_SEMAPHORES
QUEUE_REGISTRY_SIZE
USE_APPLICATION_TASK_TAG
EMABLE_BACKWARD_COMPATIBILITY
USE_PORT_OPTIMISED_TASK_SELEC...
USE_TICKLESS_IDLE
USE_TASK_NOTIFICATIONS

~ Memaory management settings
Memory Allocation
TOTAL HEAP SIZE

Enabled
SystemCoreClock
1000

7

128 Words
16
Disabled
Enabled
Enabled
Disabled
Disabled

8

Enabled
Enabled
Enabled
Disabled
Enabled

Dynamic
15360 Bytes

KRB (2

ZHAFHE il

GUIThRE®

L3

RCC 12C
(Clock) i i n( Ieor?:che)
" ol H
- Timer =l DMA2D
= LTDC
= DSI
=~ CRC
- 10
—
25/02/2019
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i AN

PR F AR T L’Jllﬂ“ e EEL A e

< JF CREERRED
* FreeRTOS

A7 TouchGFX
Designer

AN ENE
HLGUIRLFH [

ZHAFHE il

o GUITZHEER
. 1. {#ifEFreeRTOS. s
> 4 ==
* STM32CubeMX*f TouchGFXJF & 32, 7 Z A FHRTOS.
V| FREERTOS Mode and Configuration RCC 12C
™ Touch
(Clock) (
interface
| meoes ) [ )
HDMI_CEC : Graphics
1251 Reset Configuration = SYS FMC (SDRAM) = P
1252 . - (TOUChGFX)
1253 S
JPEG
gi:; |Configure the following parameters: | u Timer a DMA2D
SPDIFRX QEETTFT ] © @ © ®
~ Wersions
Security ’ FreeRTOS version
_ CMSIS-RTOS version 1.02 B LTDC
Computing ™ « Kemel settings
- USE_PREEMPTION Enabled
CPU_CLOCK_HZ SystemCo ock
DFSDM1 TICK_RATE_HZ 1000 = DSl
MaX_PRIORITIES 7
Middleware i MINIMAL_STACK_SIZE 128 Words
MAX_TASK_MAME_LEM 16
* USE_16_BIT_TICKS Disabled
_16_BIT_ = CRC
" TC-'S IDLE_SHOULD_YIELD Enabled
USE_MUTEXES Enabled
LIBJPEG USE_RECURSIVE_MUTEXES Disabled
USE_COUNTING_SEMAPHORES Disabled
gﬂ[?ﬁggléi’l QUEUE_REGISTRY_SIZE 8 - 10
USE_APPLICATION_TASK_TAG Enabled
C—
EMABLE_BACKWARD_COMPATIBILITY  Enabled
", USE_PORT_OPTIMISED_TASK_SELEC... Enabled
life.augmented App“CEHDI’I i USE_TICKLESS_IDLE Disabled 25/02/2019

USE_TASK_NOTIFICATIONS Enabled



SEL R (4E

i AN

i~
L A

« {fF CHRTEPERE 2D

* FreeRTOS versens

FreeRTOS version

A7 TouchGFX
Designer

S FLBRAS

e EEL A e

AN ENE
HLGUIRLFH [

N CM3IS-RTOS version
) 2. EE‘E%;& ° - Kemi];:ﬂ:;:EHF‘TION Enabled
o VEEREFreeRTOSHY, CLZABRIANT —Led ML E . 10X m BIR [, £huf S B

REF L, AT 8. N ProRTES
o X HUS BT A, Al B E FreeRTOSTHBISCRY () VTS A L o

USE_16_BIT_TICKS Disabled

IDLE_SHOULD_YIELD Enabled

I fb N USE_MUTEXES Enabled

o ﬁ‘{% FJbUSE APPL'CAT'ON TASK TAG , ‘Ur\l” LitMCU USE_RECURSIVE_MUTEXES Disableg
— — — USE_COUNTING_SEMAPHORES Disabled

TR S B ADRE AL R - DN T el e

e TR AT ETET VRO TR T < BT e ———————
USE_PORT_OPTIMISED_TASK_SELECTI... Enabled

USE_TICKLESS_IDLE Disabled
N N N USE_TASK_MOTIFICATIONS Enabled
o AR FE, HETOTAL_HEAP_SIZE. ¥4  Womor managamenstings |
2 e R =1 LTy 11T R £ 1 - 1]~ R ———
FreeRTOSHIRAMZ [E] K/, g IV T 7 =S
Memory Management scheme heap_4
~ Hook function related definitions
USE_IDLE_HOOK Disabled
USE_TICK_HOOK Dizabled
USE_MALLOC_FAILED_HOOK Disabled
USE_DAEMON_TASK_STARTUP_HOOK  Disabled
CHECK_FOR_STACK_OVERFLOW Dizabled
~ Run time and task stats gathering related defini
GENERATE_RUM_TIME_STATS Disabled
USE_TRACE_FACILITY Disabled

USE_STATES_FORMATTING_FUNCTIONS Disabled
~ Co-routine related definitions

USE_CO_ROUTINES Disabled
MAX_CO_ROUTINE_PRIORITIES 2

~ Software timer definitions
USE_TIMERS Disabled

~ Interrupt nesting behaviour configuration
‘ ’, LIBRARY_LOWEST_INTERRUPT_PRIORI.. 15
LIBRARY MAX_SYSCALL INTERRUPT P.. 5

life.augmented
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e E bR A

- A1 <EPIEH15F§?E‘£

Lys
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FreeRTOS

- 2.MCE

)

B REFBIN QB R BIHADN I ThE

3 - S 4T TouchGFX ik LRE, 3k

B, AR T B AT IR

S VIN/INES

) mmm

@ FrecRTOS Heap Usage
@ Timers

and Semaphores

®C unnq parameters @ Include parameters

@ User Constants

[Configure the following parameters:

Q | - | ) ey
Wi w2

= Include definitions
vTaskPrioritySet
uxTaskPriorityGet
vTaskDelete
vTaskCleanUpResources
vTask3uspend
vTaskDelayUntil
vTaskDelay
iTaskGetSchedulerState
¥TaskResumeFromlsR
wueueGetMutexHolder
w3emaphoreGethMutexHaolder
pcTaskGefTaskMame

uxTaskGetStackHighWateriark
¥TaskGetCurrentTaskHandle

eTaskGetState
¥EventGroupsetBitFromlsR
sTimerPendFunctionCall
¥TaskabortDelay
¥TaskGetHandle

Enabled
Enabled
Enabled
Dizabled
Enabled
Dizabled
Enabled
Enabled
Enabled
Dizabled
Dizabled
Dizabled

Disabled
Disabled

Disabled
Dizabled
Disabled
Dizabled
Disabled

25/02/2019
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P H bRt

P #ATTouchGFX

« {fF CHRTEPERE 2D

ik LRE, 3k B BATIE
HUGUISE i 2 i

e FreeRTOS Edit Task pod
o 3. BT SS HERS 23 ] Task Name defaultTask]
+ Wtsstack Sizets o i L N
walack Size Mins) 14096 e
Entry Function StartDefaultTask
Code Generation Option |Default e
Parameter MULL
Allocation Dynamic ~
Tasks - - Buffer Mame

Control Block Mame

TasknN-1 Priony | Stack . [Eny P Code - [Param..
default_|osPrio.. 4096 |StariD___[Defauft_|NULL

Add Deleta

- Queues

Clueue Name| Clusue Size | ltem Size Allocation | Buffer Mame | Control Blo...

Lys
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Ty 47 TouchGFX Gt ZTf ?3‘

« {fF CHRTEPERE 2D

e FreeRTOS

o R EIRNFARE, FreeRTOSIKA HAMATHLACE . LREFERIN (P KT
HABRN FH gy, MR T EHATIRE)
e AT e
« UM1718 STM32CubeMX for STM32 configuration and initialization C
code generation

« STM32 FreeRTOSH%)ll: FreeRTOSHEA 5 /-4
« STM32 RTOSH:1)I:STM32#ix A :#AE RGN A

* FreeRTOS ST April Training

« FreeRTOSE [

STM32Cube®fHaLt, #2724

FreeRTOS/~ 1 Al £ 22,

Lys
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KRB (&

Z)

ERER ) }35?

ZumE GUleJﬁ
RCC 12C
(Clock) i irflac:lfjefche)
SYS 1FMC (SDRAM)
Timer =| DMA2D
- LTDC
- DSI
= CRC
- 10
7/

Graphics
(TouchGFX)

4

25/02/2019
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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
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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

SEHLRB (52)

PR F AR

i 5 P A H&%ﬁ% Eﬁ;
- AfF (GUITIRET 2
e TouchGFX (GUIHa4)

ZHAFHE il

. s GUITZRETR Hh A4
- Parameter Settings (Z5(X &) e =
> e \ H- m Qib V} GRAPHICS Mode and Configuration 1
DCMmI F z ol
N | = — = 1= R S J Graphics Framework|TouchGFX | - (TOUCh L
® ji%% MP /j< ﬁﬁ jfﬁ l:] L Display Interface [Display Serial Interface using LTDC-DSIHOST v] ’I (Clock) interface) (FreeRTOS)
HDMI CEC —————— - -
> 281~
* RG Bil:% | }?Flﬁj% LTDC 252 —— —
\ = - SYS FMC (SDRAM)
o DSHEOBIEFLTDC- s © TouchGFX | @ User Constants | @ Platform Settings
DS I H OST gﬁ:; {Configure the below parameters
N 2 SPDIFRX Q [Search (CtHF) ]
 8080/68004% I i it £ iaswverrry = Timer - DMA2D
Security Name
FMC ~ Physical Display Size
N N — Computing Width 420
° ‘/EE H {;ﬁ/—j—\‘,fy” EF[ ’ % H;ight 200 u LTDC
STM32F7691-DISCO v Famosus
j\%?ﬁ DSIT% l:[ ): 9 jiab% ;ralmeFBuﬁer;:o;or ;orr:\hat Zi;ssés
: olor Frame Buffer Dep!
LTDC-DSIHOST i Color Frame Buffer Start Address(Set in... 0xc0C Ll Dsi
o Buffers Count Single Buffered
FATFS ~ Bitmap Cache Settings
Bitmap Cache Address 0
LIBJPEG Bitmap Cache Size 0
Ll Bitmap Objects Count 0 = CRC
~ Instrumentation
ot Timer For Instrumentation Timer7
~ LCD Driver
Use LCD Screen Other Screen
) ~ SDRAM Instances m 10
Application SDRAM instance SDRAM1_BANKA
" , GFXSIMULATOR o

life.augmented
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PR F AR e EEL A e

- A4 (GUITHRET ED
« TouchGFX (GUIHaI)
« Parameter Settings (X&)

e 47 TouchGFX ik T2, 3K

N _— W \L \L N2 O\‘ V‘
o Xﬂ» }\_—\Z y\J E[A 7‘]_\‘ ﬁ é‘]\ }(J:F % . es . _ | GRAPHICS Mod Configuration
N N i \\ uewmi Graphics Framework [TouchGFX v]
° &E LI—| Ilﬂ /f/—r I-I]DLI é}xﬁﬁ \\ : Display Interface :Dusplay Serial Interface using LTDC-DSIHOST V\
* *\, HOMI_CEC .
N rpﬁé%ﬁ ‘:F[Efﬁé%j—:t g ,/__Ja_é\ E\gé\ Configuration
3€H3§§DSH:§ D %ﬁé*% \\\ e \\\ ® TouchGFX @ User Constants | @ Platform Settings
ﬁ \g;lk;\ \\\\ {Configure the below parameters |
N === Y AN 7 SPDIFX RN Q [Search (CtHF) | i ]
° _[/}j[_ H /flL Igl éﬁﬁ A\ N \\ \\ v ;tack Name
\\ Security \\ \\ Name ichG
CEATREERTAAE N N N\ [TRRaRERE TS P o)
y 3 W tN AN N Wi
'ﬁ%%g Ey%%j‘ il ﬁ'ﬁ%?ﬂ? EIliN® N i . I Height 800 ;I
N N " . ot uner
C WRBIREARE, R o, S e oo}
Sy AN B Frame Buffer Color Format RGB888
j:%‘: %j(-[)\ o s \\\ G ‘l ?OIOIFrame Puﬂer Depth ) 24 @ i
— B N . i : B Gacian 2 St
o TERMERERNS . R /
~~~~~~ Fi ATFS \\ f - Bitmap Cache Settings \l
* NRTOSHIMCUS 2, o | [ taoay ; :
ettt HTHE eons el B 2 A o 'I
N PDM2PCM
%EEX élﬂ’ff%&l\MCU ,-EDJDI%ZFWWWW%-----TWW-------QQ‘
N N » I et
EEH#%EF‘/ﬁ*;E‘I‘%{R‘, I&ﬁﬁ ?V-S-DR‘AJM“I}\SW‘H?CGS#H-------JWﬁﬁﬂ--------<I
39%?%': MCU ﬁ\[ ﬁ’fg 1%\ o Application M | SDRAM instance SDRAM1_BANK1 :
", GFXSIMULAT.OR e ————— o o o o /I
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SEHLRB (52)

ZHAFHE il

. GUITHEEH
RGTE = i

A 7
L2

RCC (lec ) RTOS
= u ouc ™
(Clock) interface) (FreeRTOS)
- SYS -|FMC (SDRAM) .
- Timer = DMA2D
= LTDC
p— DSI
= CRC
— 10
—
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- M (GUITH

 TouchGFX

« Parameter Settings (X&)
« LCDIKZ)

HE 5 22)

(GUIH a4

T e AT TouchGFX G TR 3R

I <

vcmi

« XFFHEMCU, fE

STM32CubeMXH, 1281

HDMI_CEC

CE B I X N STHR 253

A iURTYNGE ) P 7
TR, g

STM32F769NI,
W 7

OTMS8009ALETH (N

JPEG

SAI
SAI2
SPDIFRX

LCD

Security

Computing

STM32F769I-DISCO.
STM32F7691_EVALHK

B R BB R IR B))

) o

o Bk Ah, B|BALT
Other Screeni®& i, i&

T B € SRR bt .

DFSDM1
Middleware

-

FATFS

~
~~a
~
~~

o BOREIF, RIS
‘_ﬁfw‘(\‘f’z%}ﬁ%%, i X
Y FOther Screent¥iz{
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Application

GFXSIMULATOR

2 GRAPHICS

7

GRAPHICS Mode and Configuration
Graphics Framework rTouc'hGFXV v]
Display Interface iDusplay Serial Interface using LTDC-DSIHOST

Reset Configuration

® ParameterSettings | @ TouchGFX

@ User Constants | @ Platform Settings

[Configure the below parameters

S8

v Stack Name

~ Physical Display Size

Width 480
Height 300
v Frame Buffer
Frame Buffer Color Format RGB888
24

Color Frame Buffer Depth

Buffers Count
~ Bitmap Cache Settings

Single Buffered

Bitmap Cache Address 0
Bitmap Cache Size 0
Bitmap Objects Count 0

~ Instrumentation
Timer For Instrumentation

Timer7
i e D) P e e s s o e e e e e .\
1 Use LCD Screen Other Screen 1
N SO RN A0 m o o e e e - - -

SDRAM instance
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» TEIARTFE{2E A4\ Option\Project\CC++ S Mt fio NAL Dibver
Compiler\Preprocessor\Additional include directoriesH s nBR ) Sk S 44 & Output
FAE A% &2

Lys . fEmain.h L 3 B 1 R 3 3k S 0tm8009a.h

life.augmented
* #finclude “otm8009a.h”



SEHURA] (4
o
FMX_DSI_Init() o ELE1EFE T A2 25 S TA F A B AT T

o =
¢ 75%1%33 /* Initialize the LCD Display IC Driver (KoD LCD IC Driver)
- TG S, * depending on configuration set in ‘hdsivideo _handle'.
[ ] H ﬁ h) p—
TR IKB I N s %
e =3 > D
B i R 5 R IR LB AT, KAFOTMB00OA Init) 2.
W BRI MX DSI _Init() HW _Init.cpp #otm8009a.c 7, #REH) 2 % X #otm8009a.h 7.
a3 = Bk i i . .
EEgGr-Yiec LCD_ReqTear() BoardConfiguration.cpp /* Send Display off DCS Command to display */
WE FH X%  LCD_SetUpdateRegion() BoardConfiguration.cpp HAL_DSI_ShortWrite(&(hdsi),
SN 0,
L . : DSI_DCS_SHORT_PKT_WRITE_P1,
TR GAT R HT HAL_DSI_TearingEffectCallback() = STM32F7HAL_DSI.cpp OTM8009A_CMD._ DISPOFF,
AR e AL B HAL_DSI_EndOfRefreshCalloack ~ STM32F7HAL_DSlI.cpp 0x00);
ey — - , o /* Display driver initialization */
o WRBIH, BEBECRHSTHRAEFOTMB009A 7 Ik 3l 34 OTMB8009A_Init(OTM8009A FORMAT RGB8SS,
otm8009A.c/.h. X AN IKAA HBFEAT 4, MM =T OTMB8009A_ORIENTATION_PORTRAIT);
20 BT AR T 7 BN 0 B SR B T RE RS I A B
. 0tm8009a.c/.hikHH/%: STM32CubeF7[E fffy | Void LCD_Reqrear(void)

{

\Drivers\BSP\Components\otm8009a uint8_t ScanLineParams[2];

uintl6_t scanline = 800 - 1; HTEE Sl RAT XS T B hlE 77 7))
ScanLineParams[0] = scanline >> 8;
ScanLineParams[1] = scanline & Ox00FF;
HAL_DSI_LongWrite(&hdsi, 0, DSI_DCS_LONG_PKT_WRITE, 2,
OTM8009A CMD_WRTESCN, ScanLineParams);
HAL_DSI_ShortWrite(&hdsi, 0, DSI_DCS_SHORT_PKT_WRITE_P1,
" I OTM8009A CMD_TEEON, OTM8009A TEEON_TELOM_VBLANKING_INFO_ONLY);

life.augmented }
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< AV

SRR
Sk (RS

I R0~
A, HA
)

N 47 TouchGFX i LA 3

— | °
- e LR
o SORIKBNE N SEA]
5i5h3h it I S :
2R BERIIAAL MX_DSI_Init() HW_Init.cpp
EEZEISS 4ct LCD_ReqTear() BoardConfiguration.cpp
': WEBEHXERK %] LCD_SetUpdateRegion() BoardConfiguration.cpp
N
TR GAT R HT HAL_DSI_TearingEffectCallback() =~ STM32F7HAL_DSI.cpp
EAERIFT FZ AL TR HAL_DSI_EndOfRefreshCallback ~ STM32F7HAL_DSl.cpp
\1/ °
void LCD_ReqTear(void)
{

uint8_t ScanLineParams[2];

uint16_t scanline = 800 - 1; HTEAS Sl RAT RTS8 7= il 38 77 1))
ScanLineParams[0] = scanline >> 8;

ScanLineParams[1] = scanline & Ox00FF;

HAL_DSI_LongWrite(&hdsi, 0, DSI_DCS_LONG_PKT_WRITE, 2,
OTM8009A CMD_WRTESCN, ScanLineParams);

HAL_DSI_ShortWrite(&hdsi, 0, DSI_DCS_SHORT_PKT_WRITE_P1,

}

OTM8009A_CMD_TEEON, OTM8009A_TEEON_TELOM_VBLANKING_INFO_ONLY);

Lys
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SEHRB (B2

ScanlinefJ & &, e I TEES=4E1T. —KE
TE(E ST ERS A NET, BEW A R0k il 2
LA .

HRELIN G AL BT MU S A7 Rl 8 AR S5 7 Bl 8T ) A (]
Aalie, AZMERILEl. TER S kA &R
PG RO BT RN, TR AT,

o 1AEERIF TR, MEORRE B, IF HARIE R gg

A7-H Rl S 34

« 2. liFrameBuffer, 7% B X1E, o ALEE

« 3. ZFrameBuffer, 434t
TN B — R iR R 7%, H B RE R sz
e IIPETov i n TN 11157 VAT VAR Rl N 2T 2 S EA
2k, FrUE R Rl e G NN TEf R A &
WEAKREE) , IS T 88 A 5 2 B [A]

One frame

o / /

Time

Fast wnte MCU
SowwnteMEU: === Tiimerasi st
Displaying memory updates to screen



LI R (22 e

. e #4TTouchGFX e L2, 3k

o =
¢ 75%1%3
S . 7L.CD_SetUpdateRegionRight() F /= E, R4 e,
o SoRIKBNISINSE] TR AT Vs
) void LCD_SetUpdateRegionFull
i3)3) JiF (o Hep-settpdateRegiontull
BN FEYIIRTE MX_DSI_Init() HW_Init.cpp HAL_DSI_LongWrite(&hdsi, O,
SR, _ , DSI_DCS_LONG_PKT WRITE, 4,
EEZEISS s LCD_ReqTear() BoardConfiguration.cpp OTMB8009A_CMD_CASET, pColFull):
[&Eﬁ%ﬁgiﬁﬁﬂﬁu LCD_SetUpdateRegion() BoardConfiguration.cpp] ______ N }
70, [

_ . K1, pColFul @X#WTF. (IREBXEFEE)
B IRGAT T HAL_DSI_TearingEffectCallback() =~ STM32F7HAL_DSlI.cpp Lints tF;)COlFu”[] ~ {0X00, 0X00 0xo§ OX1F}, /* 0->799%

ZATRE e AL B HAL_DSI_EndOfRefreshCallback ~ STM32F7HAL_DSI.cpp
Jahf, Z#ESTM32F7HAL_DSl.cpp X4,

o HRBIF, EEKHI ST OTMB009A K 7= 4K 2 S L CD. SetUpdateRegionRight) FHAHET,
otm8009A.c/.h. X HEAXFIKAN A L AT /41, T2 U E T LCD_SetUpdateRegionFull )49 5, 41 FAav.
R R TR A 7R S N IR Bh D Re RS AL & void LCD_SetUpdateRegionFull();

- otm8009a.c/.h3KHLEk1%: STM32CubeF7[E {4l
\Drivers\BSP\Components\otm8009a

Lys
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* e AR
o SRR

53 31 L]

WoRBERIIRE

e EEL A e

A7 TouchGFX AN ENE
Designer HLGUIRLFH [

MX_DSI_Init() HW _Init.cpp
EEZE)SS s LCD_ReqTear() BoardConfiguration.cpp
WEBEHXERK %] LCD_SetUpdateRegion() BoardConfiguration.cpp 7

/
/

HAL DSI TearingEffectCallback()
HAL DSI EndOfRefreshCallback

| SRR STM32F7HAL DSl.cpp |
| AR A STM32F7HAL_DSl.cpp |

o JEBIT, BEEERHSTHLOTMS009A & 7R Ik 3h U4

otm8009A.c/.h. X B AKX IRENA GHATNHE, MEMETH
AR IR TR TR S BRI R S T RS RN s Ao \

SEHRB (B2

void HAL_DSI_TearingEffectCallback(DSI_HandleTypeDef *hdsi)

{
GPIO::set(GPIO::VSYNC_FREQ);
HAL::getinstance()->vSync();
OSWrappers::signalVSync();
if ('doubleBufferingEnabled && HAL::getinstance())
{

}
if (refreshRequested && !displayRefreshing)
{

HAL::getIinstance()->lockDMAToFrontPorch(refreshRequested);

LCD_SetUpdateRegionFull();
/I Transfer a quarter screen of pixel data.
HAL_DSI_Refresh(hdsi);
displayRefreshing = true;

} else

{
)

GPIO::clear(GPIO::VSYNC_FREQ);

« otm8009a.c/.hkK B %1E: STM32CubeF7 [# £ £ ‘
\Drivers\BSP\Components\otm8009a \

« 7E: otm8009a.c/.h"FOTM8009A_ 10 _Delay()sRi%, & EH
g X o, 7EBoardConfiguration.cpp 7N T :
void OTM8009A |0 _Delay(uint32_t Delay)

'S 72880

life.augmented }

HAL_Delay(Delay);

void HAL_DSI_EndOfRefreshCallback(DSI_HandleTypeDef *hdsi)
{
if (displayRefreshing)
{GPIO::clear(GPIO::VSYNC_FREQ);
displayRefreshing = false;
if (HAL::getInstance())
{
/I Signal to the framework that display update has finished.
HAL::getInstance()->frontPorchEntered();
Hh




PR F AR e EEL A e

ot g #4TTouchGFX e L2, 3k

o 1R TRERT, BN BUWTFHNE,
« IDETAEH) AR H sk 451
 IDELFEH 4514
o ENIRFNUH A EILE
o fbHIKANIE MG BIL A flE T e 1

- il BRI i
« STM32CubeMX4: K TouchGFXMN H THEH, T T fik EEKz)
Diner A E . TEEERN DR
o Rl A% R AT A1
o il R AE B
« NN IIRELESTM32F 7 TouchController.cpp %/ ek %5 41
» void STM32F7TouchController::init()
* bool STM32F7TouchController::sampleTouch(int32_t& X, int32_t& y)

N\
A Y
N
N
N

Lys
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SEL R (4E

Workspace

TouchGF<_Custom

~

Files

=R
21 W Application

TouchGFX_Custom - TouchGFX_C...

B EWARM

Lo i User

£ W Core
[] freertos.c
main.cpp
strn32fho_hal_msp.c
stm32fHae_hal_timebase_tim.c
stm32fhe_itc

L5 B TouchGFx
L= i target

[£] BoardConfiguration.cpp

[= GFIO.cpp

Hw'_Init.cpp

B STM32F7DMA.cpp

[£ STr32ZF7HAL_DS].cpp

[£] STH32F7Instrumentation.c...

[£] STM3I2ZF?TouchContraller....

N
N
N

P2

21 W Application/UserTouchGR/generated

Bl fonts

B qui_generated
M images

B texts

= -ApplicatiunsterﬁDuchGFXﬁgui

B cormmon
B model
M screenl_screen

=1 B Drivers

B CMSIS
B STM3I2F7o_HAL_Driver

=1 & Middlewares

B FreeRTOS

L& s TouchGFx
DEWWrappers.cpp
— [ touchgh_core_release.a

L_m o8 et

KX

| TouchGF<_Custom
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PRI E

ZH H RN~
A

e EEL A e

ouc ik LRE, 3k
Designer HLGUIRLFH [

o f SR IRBEN N

WBhThhe AR E PWAF

i BRI UG 1L void STM32F7TouchController::init()

s - bool STM32F7TouchController.cpp
fub ARG S ALFREE ¥ STM32F7TouchController::sampleTou

ch(int32_t& X, int32_t&y)

o ORI, EHIEKHSTHML KBtk Ik ) SCAE6x06.c/.ho 1K BAK I
NG HATINH, M E T A A Bl TR R 7R ZE I B 9K ) T Re s
JE A=

« ft6x06.c/.hFREL 2. STM32CubeF7 [E 1}
\Drivers\BSP\Components\ft6x06

« B, KRB SCHREX06.cf. h U HI B TR, WA B LR
« FEIARLAEHT, @NIksl CAHiex06.c2) L2, Wik K28R,
« TEIARTFEFISEHFA\Option\Project\CC++ Compiler\Preprocessor\Additional
include directoriesH s N 3K 5 Sk SO BT FE B 12
o fEmain.h A & BRIk ) Sk S ft6x06.h
* #include “ft6x06.h”
« 7. HFft6x06.c/.hd I E] 7 STREAA A ts.h, B Z0R FHdn & i
L7 5 TR, SHREINE TR AL B
oauamened o g WIRENEE1R:  STM32CubeF7[# £ \Drivers\BSP\Components\Common

SEHLRB (52)

v - TouchG FX_Custom

>.~ . Core A
vl Drivers @ E'|
v . | BSP -7
(mm=mm Ll L Components _ ol
T Common ™ 1
[ T T R Ft6x06 "
N o -
L e otm8009a
- CMSIS
- STM32F Mo HAL_Driver
» - EWARM
Y - Middlewares
5 - TouchGFX

K1

B ¥ TouchGF¥_Custom - TouchGF¥_Custom *
21 B Application

B EYWARM

B ser

B Application/UserTouchGF¥/generated
I-Applic:aticunster,-’TDuu:hGFWgui

=1 B Drrivers

0 W ESP

A SEBLCOmAoNents. o e
I__CEE06 e !

B CMSIS

B STM32F o _HAL_Driver
B Middlewares

B Output
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SR (22
I FEAIC U /j
A Gy mR R

i /* USER CODE BEGIN 4 */

. %%I e }/oid TS_10_Init(void)
o fFLIR NN IIESAEFEMX_12C4_Init() 528 . STM32CubeMXH1i& H112Cx
RLERARB I, EAR R T RE HP 2 2B &R FHMX_12Cx_Init() R 44

IR E) T RE A F BB B SCAE }

void TS _I0_Write(uint8_t Addr, uint8_t Reg, uint8_t Value)

filb B AR A1 a6 10 void STM32F7TouchController::init() {
bool STM32F7TouchController.cpp HAL_12C_Mem_Write (&hi2p4, Addr, (uint16_t)Reg,
il A f2 ABAREE#T - STM32F7TouchController::sampleTou 12C_MEMADD_SIZE_8BIT,(uint8_t*)&Value, 1,1000);
ch(int32_t& x, int32_t& y) }

o VI, FLAE R T STHEL P i A5 b B 2y Aft6x06.¢/.he 12X LA EX | uint8_t TS_IO_Read(uint8_t Addr, uint8_t Reg)
Sk T, TR T4 R TR 0 s I A T |

uint8_tread value = 0;

DA HAL_I2C_Mem_Read(&hi2c4, Addr, Reg,
o ft6x06.c/.NZRE K 4% STM32CubeF 7 144, I2C_MEMADD_SIZE_8BIT, (uint8_t*)&read_value, 1,1000);
\Drivers\BSP\Components\ft6x06 } return read_value;
o B, BB CAHEX06.cf. n U SR TR, s BT
o EIARTLFEH, WNINIRA) SCAft6x06.c3) TR, WA K2~ uintl6_t TS_10_ReadMultiple(uint8_t Addr, uint8_t Reg,
e r . . . int8_t* , uint16_ h
« TEIAR TR ()3E B AA\Option\Project\CC++ Compiler\Preprocessor\Additional ?'nm t*Buffer, uintl6_t Length)
include directories s IR Bk S P A2 #8472 return HAL_I2C_Mem_Read(&hi2c4, Addr, (uintl6_t)Reg,
o« fEmain.h A& BRI IR BN Sk S ft6x06.h I2C_MEMADD_SIZE_8BIT, Buffer, Length,1000);
« #include “ft6x06.h” }

void TS_IO_Delay(uint32_t Delay)

- TINSERBERIRA) SCAFIR, 7% LAOX08. b RIS RS, S |
L7 PO in s Rk, ORI, fEmain copt IS | | HAL Delay(Delay)

life.augmented %I ;E&/TZIK’ ﬁnﬁ/ﬂﬂljﬁﬁi_\‘o /E\:EP ’ §§h|2047\%CUbeMXE{j3@IZC4E§£)ﬁ o 3* USER CODE END 4 */




SEHRB (B2

e HTTouchGFX % TR 3K pe. E7HE
s m HZGUIEZ%#F

o fibEOXAES N
IR THES T RS E YE ST A void STM32F7TouchController::init()
{

fi BRI 451 void STM32F7TouchController:init) |- /* USER CODE BEGIN F4TouchController_init */
ol STM?:2\|57\'I=0“ B [y [* Add code for touch controller Initialization */
MR A EF S STM32F7TouchController::sampleTou uchControl N /Ift6x06_ts_drv.Init /1A Bl T2 L2 A0 5% B d {5 42 446
ch(int32_t& x, int32_t& y) Y .
- o [* Software reset the TouchScreen */
o JENIT, B3R HSTHAL itk DK S X A4:ft6x06.¢c/.h. iX BELA%T ftfingl__:)s_drv.Iges]st(Ox54);d S//ﬁm%ﬁ*ﬁféﬁwilzcm% px54/
- M4 AN T EL A 3 ANGT > My 2B i R AT 5 o * Calibrate, Configure and Start the TouchScreen driver *
Eﬁijgzli%{_%ﬁ)l 20, i T AR R AR /R BN N B X B ) e {16x06, ts. drv.Start(0x54)
Al MJJMME ° /* USER CODE END F4TouchController_init */
}

Lys
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SEHLRBI] (5E)

e 1 bool STM32F7TouchController::sampleTouch(int32 t& x, int32 t&
- e TR b p (int32_ -
o Ml PEIXBhER AN {

/* USER CODE BEGIN F4TouchController_sampleTouch */

R T M YE SO Pt uint8_t touchDetected; /*!< Total number of active touches

: detected at last scan */
i BRI UG 1L void STM32F7TouchController::init() uint16_t touchX:

uintl6_ttouchy;

kB ) S for B B g%?\zssz hC [ leT TM32FrTouchController.cop
RN A AL 5 ouchController::sampleTou
ch(int32 t& x, int32 t& ) _touchDetected = ft6x06_ts_drv.DetectTouch(0x54);
- - if (touchDetected)
o IR A A B O DX 3 AL FR ) NI {
H =X 13 [* Get each touch coordinates */

o B M DA o R T ABGER DA AR A3 T[]

— ft6x06_ts_drv.GetXY(0x54, &touchX, &touchY);
A 7 1] IoXD_ B Aot ( )

(0,0) X (0.0) 5 i T :
R AR R Treturn rue; -
HTh—% M
return false;
/* USER CODE END F4TouchController_sampleTouch */
}
:Z" - o VE: WoRXIAKR T, A% 5TouchGFX Designer
s b AR 7 ] — B 25 B BB 7 1 LS
B o BRBIR, SR ALKR 7 A 5 TouchGFX Designer
Y S7; H AL BR 7 ] —E
life.augmented y y
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TR g

S “Make”

I
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e I By

BEAT TRE PR R I D

#4TTouchGFX

Designer

AN ENE
HLGUIRLFH [

IR (S

© Project - IAR Embedded Workbench IDE - Arm 8,301 — ] pLe
File Edit View Project ST-link Tools Window Help
ﬂﬁlﬁlﬂxﬁﬁ‘ac < Q> %KEC B oG D@ 0 > i dh
Workspace ftéx06.c  main.cpp x STM32F7TouchController.cpp  STM32F7TouchController.hpp | STM32F7HAL DSl.cpp | HW Init.cpp ¥
TouchGF<_Custom - 'Fi ]
. 1 /% USER CODE BEGIN Header */ ~
A

Files o . 2 sk
E|‘TDuChGFX_CuStDm—TDuCh___ o 3 N N TNy

= M Application 4 £ gfile : main.c

B B ARRM 5 + gbrief : Main program body

l_E-_User ﬁ EREEEERREEERERAEEEER AR EERR A EEERREEEER R REERR R EEER R REERREERER R RRE R ERRERRRREERERR
B Care 7 £ This notice applies to any and all portions of this file
B TouchSFE= g * that are not between comment pairs USER CODE BEGIN and

-_AppIicatiDn,-"User,.’TDuu:hGFKﬂ'... g £ USER CODE END. Other portions of this file, whether

-Application,-ster!TDuchGFXf 10 £ inserted by the user or by softwars development tools

L= & Drivers 11 £ gre owned by their respective copyright owners.

— &
o EBsF 12 ) ) ) )
g B Components 12 £ Copyright (c} 2019 STMicroelectronics International N.V.
-_ﬂEpDE 14 £ A11 rights ressrved.
| La B teas -]
t le] fend.C 16 * Redistribution and use in source and binary forms, with or without
&l M otmE003a 17 t modification, are permitted, provided that the following conditions are met:
B L@ & otmB00%9ac 18 ®
-_CMSIS 19 £ 1. Redistribution of source code must retain the above copyright notice,
B STMIZF T _HAL_Driver 20 ’ this list of conditions and the following disclaimer.

B Middlewares 21 # 2. Redistributions in binary form must reproduce the above copyright notice,

B Qutput e 22 . this list of conditions and the following disclaimer in the documentation
ITouchGFX_Eustorn < ’ ’ ’ - - ’ > ow
BEuild v 0 X

Messages -

TouchGFA_Custam.out

Corwverting

Total number of errors: 0

Total number of warninas: 0 b
£ >

Build  Debuglog Find in Files

Ready

Errors 0, Warnings 0 Ln 107, Col 16 System | CAP NUM OWR

25/02/2019




IR (4

G AIRLE

A7 TouchGFX
Designer

i vk TRE 3

ic, I ey HLGUIRLF [

¢ %%&iﬁffﬁ: . /fti: © Project - IAR Embedg

° J:IJ}EH |\/|ICI’O USB%&TE?%, ji%%STMSZF?Gg'_ File Edit View

(D0 M@ | (8] addFites.. 1< Q> SrE<CP >N RO®-E 0 > il

N YR
DlSCO*}i CN 16 USB ST LINKﬁél F]U PC Workspace (@ Add Group.. E | maincpp x STM32FTTouchController.cpp  STM32FTTouchControllerhpp | STM32FTHAL DSlcpp | HW._Init.cpp =

¥ench IDE - Arm 2.30.1 - [m| X

-Link Tools Window Help

4
TouchGFX_Custom LX1] import File List... 'FU
lf" =P VA H I I Files Add Project Connection... /* USER CODE BEGIN Header +/ ”
Y .
o ok HA=\Project\Download\Download B /o
B @ TouchGF¥ T IO
. . \:/LI;/# /fq:):%jk[‘ _E—‘-_A licati . L
J pphcatl «  pemove 4 gfile : main.c
D
appl ICatlon ’ j\_/TT VL EWAR + gbrier : Main program body
I—E_‘-USEI’ D Create New Project... AERRRREREERRRRRERERR AR KRR L RRARRRR KRR KRR RRERE SRR KRR RRERR AR KRR G KR KRR AR RRR AR KKK E KR
) %jkl‘ - > j:z‘—» B Cor ™8| Add Existing Project 4 This notice applies to any and all portions of this file
o K TERL) — FSTM32F7691-DISCO#k L a .t o i :
}:JLJ ) I:[ ’ ﬁ VAEY) BTo 4 that are not between comment pairs USER CODE BEGIN and

-_Applicati Options... Alt+F7 USER CODE END. Other portions of this file, whether

@A R ES ETT& !E)ZL% 9 % /ﬁ‘%ﬁ E Z\jj jé //fji }\——;[A }EH o H%IA /T\A ﬁu F lg] o ::gﬁsgfsa L Version Control System » S e

ares owned by their respsctive copyright ovners.
= dEBsP

o

| = T . Make F7 4 Copyright (c) 2018 STMicroeslectronics International N.V.
| =T . Compile Ctrl=F7 i All rights reserved.
| | .[ . Rebuild All * Redistribution and use in source and binary forms, with or without
I -E & Clean 4 modification, ars permitted, provided that the following conditions are met:
L. 1
= Batch build... F8 . - . - . .
B CMSIE ‘) 4 1. Redistribution of source code must retain the above copyright notice,
W 5Th3 C-STAT Static Analysis » 4 this list of conditions and the following disclaimer.
W Middlews 4 2, Redistributions in binary form must reproduce the above copyright notice,
Cutput a Stop Build Ctrl=Break * this list of condi?ions and_the fo_lloving c_iiscl_aimtfr in the documentation
ITouchGDﬁEustom > v
° Download and Debug Ctrl+D
Build a x
H ¥ Debugwithout Downloading M
Messages | ) Attach to Running Target P
TouchGR-_| Make & Restart Deb, L Ctrl+R
Carnverting Restart Debugge@ Cirl=Shift<R O
Total numbel Download 3 Download active application
Download file... 2
< Total nurnbe SFR Setup 5
Erase memory
Build Debug log | gy CMSIS-Manager
Download the active| Open Device Description File ¥ | debug session Errors 0, Warnings 0 Ln 107, Col 16 System CAP NUM OVR B

25/02/2019
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¢ EHL . GUWi
* %ESTM32CubeMX 5.0 Bkbh LA + STM32F769I-DISCO (/1)
» %% STM32CubeProgrammerzi# ST-Link Utility . 480800 MIPIJiE (#flHTiA)
o ZEENTNIIDE (Eg. IAR/KEIL) - 4} SDRAM

o A4 STM32Cubeii {1y
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" TouchGFX)W.

- BT OAREEINGUIN A, S8l s HRCR .

4




e 3 Ji%_TouchGFX i 15l 1

- BT OAMEIINGUIN H
o ZRETHNEEIF, BT 4fa A FH STM32CubeMX#4 & TouchGFX N H T K F & . FEREIL T -
« STM32CubeMX#4 & H & X STM32F 4, LN TouchGFX A [a) 4 ) S £
o RN AN IR Bh D RE I ES I A TouchG XSG H
« TouchGFX Designer+ i 5. 1 GUI N FH SZ 8 .
« TR, YV EANAMAECTEEFE L, WINGUIN AL,
o H5E, WHEEHMNSTM32CubeMX 1 T TouchGFX, &S OAFAENE W ER . X235, ZHiTouchGFX Designer

BT —RGUIN A E K. il B2 174 i) TouchGFX Designer Lf2.touchgfx, Tofg 8% %14 FF TouchGFX Designer.
WIS, T

BEAPITESC
(SN:{)

TEFT I =%
TouchGFX “Generate

TouchGFX , imulator” ”
o e . Designert, . e g . Code” ,
Ak, 3t HINGUIR LAENIES “E G UIRL
4T .touchgfx (AJak) BN

s “Run FTIHE -

TR, 9

F> P
17

Lys
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¥ J&_TouchGFXM FfI1 (48)

« T EHASHEEMGUIN
o I NFITAE SO T B TouchGREXSCAETZ, i

17 touchgfx 34 E—
{ ___________________________ TouchGF:4 pesioner
T Tﬂ”é::;:x‘cumm i Bl TouchGFX_SimpleExa.touchgfx
I
Drivers Ve e e e de dud
EWARM e
- Middlewares PPl i
v .| | TouchGFX e
: assets e -7
build
config
generated
gui
- simulator
L target
BEANFTAE ST
G S #iifi “Run e i
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