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320 B EIERE

b
IgII—|
o

LTDCHE i Ia i ; Fi i Bk
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D8 m
MmI _
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2. DTCM RAMXK/) = - FSTM32F7x6464 KB
DTCM RAMK /)y = X3 FSTM32F7x7. STM32F7x8F1STM32F7x94128 KB

3. ITCM RAMK/y = 3 FSTM32F7x6. STM32F7x7. STM32F7x8F1STM32F7x97316 KB

SRAM1K/) = 3 FSTM32F7x65240 KB
SRAM1A/)N = 3FSTM32F7x7. STM32F7x8FISTM32F7x94368 KB

5. SRAM2XK!s = 3+ FSTM32F7x6. STM32F7x7. STM32F7x8F1STM32F7x97316 KB
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AN4861 LTDCIZHIBFISTM32 MCUBE S - <A & 1Lk
2.4 ERSTM32 LTDCIZTHI B a8
7 ARG TERSTM32BRAXLTDCEOMEZEM S,
F4. FASTM32 MCU LTDCI$IS R
7= pE 24
58 4DBI#EO (SPI. Motorola 6800 Intel 8080) #H
REER)D %N kb, LTDCAILUEZFEE T B RisHIESFGRAMBUE A B 7R
R,
CPUMRIT LTDCR—F B 5#HBDMAKAHBE IR %, EUUEREE
° AHB7EfiEs B RENEHE, TEEMCPUFTI.
ST ok it R LTDCRE e &R SIRHUEIRE. RGBHMiLFI{SS 154!,
FREMNOINAR E RS R R
DRETET R, HRREEIX400618%, BEEIX2048
STEAHRNAPEATUSREELA |17, BRIAWEIALS MHz,
PRER R AIHEEXFWRENPER (QVGA. VGA. SVGA., WVGA,
XGA. HD%) .
AU ENTDCEHITERE, FHEBLUURFEGERAK
REMEIER RIENE (BIE 3327 THEE: HEMES
) o
REMHITRGBIEN RIEHIFHITRGBIZEO R LAIRENL61L. 18 FN24HL B 7R~
/| %go
TR R K TR R LHCPUATRER1E AT, LTDCEHENS kL5 ENE 2 H 3= FnLk
St ° R
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3

3.1

3.1.1

3.1.2
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LCD-TFT (LTDC) Sxr¥=HIgE1%AH

LTDCR LUEITA N IZE E G BIERITHIZE . EEM@FJIRERIHNKEH64AFT, BHEA
—ITHEREH AR FRKIEL T4 FTHES, LTDCRHIZEF RAVKIE.

Thaefaid

EGMEREE EFOAREH TR, FERBEMEEA, LTDCEAHFIFOFRE—A
IR ERIR, WEIERNNMARGBESSSE FER, FHRSH RN LR GERE S
ITRE. BENREURCESSSIENAS, BRHRTIREHTIRGBEOF. KEES
EREFRL.

E11. LTDCHEE

[E &g
————————————— = ,
| | /
| [
w T e
O ﬁ [ [ LCD_CLK
HCLK % H = | | ey
E ‘El-él I I -LCDﬁVSYNC
I —p Bz | mmeceos . X
I LCD_R[7:0] E
/ I LCD_G[7:0]
| |-
— e ~ I LCD_B[7:0] N
s | 1=
N !
D e | ‘ |
POLK (£ s mEmm |
Q .
< = L |
™ L e
E
MSv44603V2
LTDCH}$hig

LCD-TFTZHI 83 SM& 5E A 3ANET $high :

e AHBE#fiE (HCLK) : FREGHEBMFHEB[EMBIFIFOR, RZIFA.

o APBRI#NE (PCLK) : FRiFEIE B MRSSHFSE.

. giﬁﬁ%@qﬂ (LCD_CLK) : RSR&ERLCD-TFT#O{ES . LCD_CLK#it FIBidPLLIZERER
S V2 ﬁo

LTDCE{iL
LTDCH] &3 ERCC_APB2RSTRZE 722 FAILTDCRSTHI R E i .
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LCD-TFT (LTDC) RiredI2&ix0P

3.2

3.2.1

JE:

3

REHRFAEAGED

AT HNFMEHEONRENY, LCD-TFTIZHIZREBE% 8 RETR I HRESRY
RO SRS .

LCD-TFTS S S0

A TIEEILCD-TFTE /R85, LTDCFIAEELRI.IVIESIRE T ZiX28MES, BiE:
o I&ERHLCD_CLK,

o HIRE(FHELCD_DE.

e [E#1ES (LCD_HSYNCHFILCD_VSYNC) .

e BEHIERGBSSS.

REOFE, AALTDCHEHZEL AT R ME K,

LTDCEOMEESW #£ 69 Fir.

5. LTDCEOMBES .

LCD-TFT {55 |i4EA

LCD_CLKAELCD-TFTHHIBERES . RBELCD_CLKEAAR THEAEFTSE
TNIZHE.

LCD_HSYNC |{TE#${5S (LCD_HSYNC) &K TLIM, ERTEREE.

LCD_VSYNC |iiE]$1ES (LCD_VSYNC) ZIEEEMN, /ENMEIHILRA.
DE{ESELCD-TFTHE/RRGBREZLF MW AWM, HEIZBIBLFWHIT A e

LCD_CLK

LCD_DE vy
o AUMLTDCREBITEE, F2HHESMHER. ERSAUFER24EEIESE
R RRCBER (RGB888) 1EAETREORLZ.
HEES

BERLT, ErEREOTESHEMES, XEESTBT & STMALTDCESHI—B
o Lﬂ;ﬂ&%xé”ﬁ#ﬂ’ﬁﬁﬁ XEFIES 2HER. LTDCHSHIE R4EIREN % ShEr
RHES

ANETLTDCHES AILAE FGPIOME B sME I TETE, XAl e F T E IR .
RTRERBEERRAGARET, BABTFEHIMIE LITHEREFGPIO.

—ﬁtiq‘-ﬁffﬁﬁﬁ%’ﬁu SSIREITIED (WI2C5KSPI) » XEEOBRHEATEREVS
YA S B AR mARIE S .

& 12 BT {#H % 5FFRLTDCEOE S EZZSTM32 MCUR E /R EHR -
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E12. LTDC{EE2#0O

Ly

life.augmented

_I_II..,II.I.._...._

MSv44604V1

LTDCH BUR B T HITIE R M H #3E: RGB565. RGB666FIRGB888, &Itk 7] LIERE16{I
RGB565, 18{iHJRGB8885k 24 FIRGB888E /R8s .

LTDCIS SR 14 Al miz

LTDCHZHIE S IR M 2 T 4mizHY, zzﬁ FSTM32fIT HI S RE B IR ENEERGBHITE ~E5. F
FLTDC_GCRZ 7728, AILAE#E4{ES (Hsync, VsyncFI#RIFREDE) AR & ERT4h
(LCD_CLK) i)‘(ﬂa%%%iﬁiﬁﬂﬁﬁfﬁqzﬁﬁio

3.2.2 HTFARMNERBRYT, HFNFEEAHE
BHTESFREM", LTDCIMERAIAZFHEERE RrsR~T, XEERBRTALUEES
FRAFAWARENFSHUL ZE 3. & 11M0F 130N sE KT RER .
wIERTA PN YEEFZ 6P AN FE TS, EALTDCHFMEISESRIZERENS
ERHASHEITHE
7 6 {35 T LTDCRr 43Rt F &5 1758
6. LTDCH & 7755
HE8 FF8H EmiEnE
HSWI[11:0] |HSYNCHEE-1 M1ZE 409615 =
LTDC_SSCR®W
VSH[11:0] VSYNCEE- 1 M1ZE20481T
AHBP[11:0] |HSYNCEE + HBP -1 M1FE40961% %
LTDC_BPCR
AVBP[10:0] |VSYNCEE +VBP-1 M1ZE 20481
AAW[11:0] |HSYNCEE + HBP + B3EE - 1 M1ZE40961% =
LTDC_AWCR
AAH[10:0] |VSYNCEE +BVBP + B =E - 1 M1ZE20481T
TOTALWI[11:0] HSYNCEEE + HBP + A% + HFP - 1 M1ZE409615F
LTDC_TWCR
TOTALH[10:0] VSYNCEE + BVBP + B =E + VFP - 1 M1ZE20481T

1. THSW[llO]EP)HHSYNC&EiJo HHE—LCD_CLKHIBKHEERE . FEVSW [11:0]9§VSYNCIZ B H0A B2 —&4

1THERE
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3

A TDCE iR Fl
BERT—NMNAEBNITDCERWURE, HPERT #F 6PN FSH.

F13. 8B TDCRE =M (BMEE = 4801 %K)

11053

IKPEIE KRG
(HBP) LCD3l (HFP)

1 2 —3 —14 —5 — X — X — X )()(\480
LCD_CLK

LCD_RGBs F7 7]

LCD_‘ ’—

MSv44605V1

HSYNC

LTDCR jERFF

LTDCHME RIFR PERZEEERSBRYT, BREEANA40965E, R5ERIA20481T (B
n#E6) .

14 ZEBIAR T Se £ A ARAZ IR IR RO T 3R R
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E14. e RIENRFMS HE

FERE%4096: TOTALW[11:0]

. HBP HFP
g - -
WiEs E BT N
TR < >
* ”\’/’é’Y’Néﬁ’?}:E‘

= e | BHEREE

= Data1, Line1

T

|

z

o)

'_

é SRy S

S BYEE

N

X

i

e

W Data(n), Line(n)

WPI
A AN AN I

,,,,, TTC VSYNCESIES T HSYNCH#HIES
MSv44606V1
AR FRMTREE, LTOCRAEE 155 kS AR ET4096 X 20482 AR RS

#*)afi
- ETRERGE A EEE £ 2P R ALTDCE RAT
- BETRER G ER A SBIE M N EST R R ASTM32IG RA s (WF 427 mEF
BRI E RS ENFEE) o

158" T —&HLTDCHHME T HA4096 x 20482 WA BEE X FIRES PR,

3

24/91 DocID029237 Rev 1 [English Rev 2]




AN4861 LCD-TFT (LTDC) Sir#EHIzE10R

E15. LTDCEL A RiZE RO ¥R
BIEEIX409618 %, BEEIA20481T

5400618 %
| T T T T T " »
g | | | | I
Q| I | o~
X r\| | l\l
S S | | | X
I X S|
o gl [ | [ I S
< | 4 Q|
9 ! ! | | I g
> € £
] 9| [ I
J o | I I s
———————— JI 2|
sl | | | ' S,
=l gl | =
p 3 | '
<5 e |
3 | |
<
3l 9 I I
g E |
——————————————— —-———4 I |
el |
gl | ol
3l ] N
S = 3
S |
___________________ al §| <
=l al
_______________________ S ___ 1
X
1%20481T
MSv44607V1

1. HEHRETEHERXE.

3.3 AN A 4RIELTDCE

LTDCERZ, BEEHTUNHBEH. ZHMEE. BEERNIRFZEERN, FItiBLEH
TELEH. RFEEFEIE, WE 2 ATNBEREO.

LTDCEAAE EMREAREHK. BARLERaphalEkEE. BEaIRFEE, BRATEL.
WREFERTHE, BEAE 1EBSERCRE, MEFE 2ESE 1EMEENESHEER
BIGRE

L EHEAEELTDC_ BCCREEFRIFITHRIZE. AILIERGBISSIER P iRiEEEL RHE, H
I BCRED[7:0] T4 214, BCGREEN[7:0|l T4t {&, BCBLUE[7:0]| BT iifa{a.

161R TRESERIVRES .
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3.3.1

26/91

Elle. AESERER

Layer 2 + alpha

REMNEOMEMRSTEE

FMERHAUERITREITEMMBEEX ), HALAUTAYERXER. HRENER
NEMRITEXT—ITHHNE—NRE—NTREEZNEOPNE—NRE—TAR

7. EAUERTEEG FFAEHNETRXE) SXREREGWME—8SY. F 1TRRT—
MhEQ, HFARTEGHN—S, MERRERER.

E17. EEOARERTHMAE

LTDCEXEAAKFENERESFiy
(LTDC_LXxWHPCR)

IR EX
WHSTPOS[11:0]

| BYEREXE

AT X
| Active display width

o=
L
g5 |He
ds | ©
ol
ag
25 . STM32 F7
: ‘_
|
—

MSv44609V1

1. LIjlzaFchxWHPCR%uLTDc_LxWVPCRﬁ%UzEELTDCExEED7k$%ﬂ§§1ﬁ§ﬁﬂ§§ﬁ%%, He xR K E
13y /=2,
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3.3.2

Almiz/E: BRI heEs

TR M hasfnEiE, SMNEREEEENFETHMITK.

B 2 a2 b [X ik

BMNENBENENX B —Mieiatthit, Zithit#id LTDC_LXxCFBAR H&Fs#TAE.
BN R KE (R

ITRAITHS B ARE L AEWE PR RKEMNFIFOETEEIE.

7K (LAZF¥5it) #ZELTDC _LxCFBLRZ7F88 i {THLE .

T8 (LLZF¥5i) #ZELTDC_LxCFBLNRZ FE i TEL & .

EA B s X 18] 38

BEERIE—ITHBRM T —ITHEZEMES, UFHAEM. BEILTDC_LXCFBLREF&
BE.

BERMNER

ARIEGERAA T EHEESNLTDCEME heE PRI E IR,

MNTEF—E, JUSHNEEFENERAAER. LTDCEERZ R ESHIHEIZMAGE
*g:_cto

18R T IR RHIEMRST S AT A B BB X R
E1s. RBERGSHERXPXER

ARGBsss
RoBsss
PUREEEY 0] evion [Guis) uizor oo o) Potes) | Guks 100 ousn |

EEHe

@+4 @+3 @+2 @

s

pio
£ am
T
- AL44 Ax+3[3:0] Lx+3[3:0] Ax+2[3:0] Lx+2[3:0] Ax+1[3:0] Lx+1[3:0] Ax[3:0] Lx[3:0]
MSv44610V1
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o
JE:
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19RE TR A R RNE DA ES M.
E19. MiE SRR RIEEEE

MZE i 7F ik 2S
— ———————————— — — — — — — N
EAE s B 1B g 2S B2 hes B2 B LE e \
| i — et b e
| TRE N TR N\
21 D B2 ] I
| 125 8125
I . ] . ] I
. ] . ] I
| # -
BgE . € B2fg % . e |
| sz _ YNCES : |
I . .
| . . |
I
. ] . ]
‘\ \ J \_ J)
__________________ MSv44611V1

GEBAFEE (PFC)

MIEheRREE, BREBIBEMNEENGRMASRERANIBARGBSSSSIER .
RERTIMNSBIRNEEY R AN,

EFE8IMMSBIL. A& 208E /RMRGB565HIN & RS EI A ABARGB8888IE T HH # .

E20. MRGB5655IN & Z RN ZIHTVARGBE88SIE A K ER Ak

WA EEARGB565

Gt [ : = o [slelelalalal (o100 |8

l PFC

SRR E 1% XARGBBBSS
B o 1o lolofolololof«lsla olsls 2 [slalslallolslal - [s]201 o]+ [s]- |

MSQvAARAN/A

EHFNNEA S HERG L/t i R, HEWERZ 1 ERE, RFRA—NE, HEMH
Chrom-ArtAccelerator® #/TA 5 (12 4.2.2F: ZEEIEEA TS RN EE
) .
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3.4 =<1
LTDCHME T FFF AN = F/ i :
e LTDC £&E4Hf.
e LTDC £EEiRdHh.
BN B MEEE T EANLTDCHET (B EHENSE) , XA NTDCHETA] LUEEEE
HWEERBEMFERK. £ 7248 T EREHEXFEUARE P =B G455 .
7. LTDCHBE RS
HFFRRRAL fEREAL pi{c3
*E*';g\{'cq: hifE4 | (LTDC ISRE# | (LTDC _IEREFE (L'?DC_ICR BiAR
£) ) 558)
LTDC £/ " R4 AR
B EEREY RRIF RRIE CRRIF Eﬁiﬁﬂiiﬁ”i
FIFO Ti& FIFOAZHIIE!
LTDC 4B (1)Tﬁﬂ FUIF FUIE CFUIF %ﬁigiﬁﬂ‘;};ﬁﬁ’;
2
R LAt TERRIF TERRIE CTERRIF | %4 i 44812 R4 B
1. FIFOTahMATHRERTERTHREY (WF 4227 ZEFEEMREZ A HEMFTEL) .
3.5 {KIhFEEN
STM32ERIRASXLTDCIMEEEIEF M. 7ERERIER T, LTDCAZ RN, HIFESEREH
EIRENEFRE ., EENELEERT, LTDCHEZR, T2ksiad@dEHTEn. NE
LTDCEHELE R REHFHER .
BT STM32fITHI2s FHx N T B e 48y, X{ESAEARRER TR LB AREIME,
A AZECPUE IE R RV RERR R NIRFIE R ER. LI E S ER RN ZRNA .
{ERAHBEE ZHILTDCH 8t L4 MFMC_SDRAMEXQuad-SPI (2415 F 77 fi% 28 ast R AT )
FREVHE, BMEMCUANKIRER G E2ntt. HBRERRE EEXMITER L EBE EEHAT,
AT E RITEH ST ESEH M, KREESTM32,
BXBRREIENEZER, HSRFE 57,
7 8 R TLTDCHIRASESTMI 2K FEERN X &,
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728. LTDCHMERASESTMI2RIHEER X R
B A
E1T BE
REAR BOE. INEPETSBUR &R HEERER
=1k HeE. IMEBFERRNENBIRE
=0 i, EREFIIERNE, LAEFHVIHRLIME
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FERALTDCRIEEMNA

4

4.1

4.2

42.1

3

EALTDCEERE RN B

AERRERALTOCHITEIREAF %X 2 aifHAERENARLR. APREXNHERRK
RWEXR, RAERERFNETIRIREEREHRE. ZERNARESMEENER, B
FELMER & 179 AR A STMI28 ERKIFHE B HMR GRS .

fEERMRAZER

HEBERNAEKRZSFIGNXBELSE. EARUERENAZR, LNEENM—LEE
SH R BRSHER, BRURFERBIENMR GESE®R. XASEzE) .

HEMNT EREASHE, ARNHENANEREGHEMURMTENEEERR. APRR
BUTSHEEFERESHSTMI2HE (2R # 13)

o MNRMEAMF[FEINIEFMERE

o HINEBIMIZEIMIEFIETRLTEE

e LTDCH#:[: RGB565. RGB6663RGB888, E{ABURT ERiEk

o WMRFEINBEMIRFHEETET (QSPIZKFMC_NOR)

RERRFERSTNERSBEHEENRS M

LFEASTMI2MITHIZF IR AT A48, APBEEEX THENERBRTHER.
EREFAZAIAPLREEN— N XBRIME, XHErERTHERSRAEEHIEE
& rEILa] 7

BEEXNEE, AARIZBUATESEHT:

1. MWEMENMENEZAXNREME.

2. KRERRHEMENFHEI TR KINESMN.

3. KREETERIZEOSLTIDCHIFRAM.

Ut Qe NN L A
WEMEHEREANREUERRTRAMOBNLESY.

RAMAR X FEE Mg TR A F R B N IZ 2 LR, FARNKPFT:
Mg IR = BEH x BREMK
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mEEMARIR, IRANERRKNIRTERTHEREBR.
R R (bpp) F—ESEREFRMEE. Hla, ATEERRGB565MIZE H A5k IRE]

RGBB888E /~&%
pra SR A E AT WeE s A BB EH). B R RIRERXEE, BRE—1EHE

XS FF S FIEG, TE = NERXETFEE T —1 5.
7 IR R T AEGERKNTINERRE PR FRINE RI[T KN

R TNEIRFRE S PRAIWEEHFEFA

WiE AN (kB) @
R R BREH
8 bpp 16 bpp 24 bpp 32 bpp

QVGA (320 x 240) 76800 75 150 225 300
BENX (480x272) @ 130560 128 255 383 510
HVGA (480 x 320) 153600 150 300 450 600
VGA (640 x 480) 307200 300 600 900 1200
WVGA (800 x 480) 384000 375 750 1125 1500
SVGA (800 x 600) 480000 469 938 1407 1875
XGA (1024 x 768) 786432 768 1536 2304 3072
HD (1280 x 720) 921600 900 1800 2700 3600

1. WUbTEE i ESEL B AT P BB A A M th B XUER .
2. HEMNAE 272BRBHM—NREIZEMAESTMI2F746I72EH (32F746GDISCOVERY) FHROCKTECH.

MR PR B

IRBETRRIMZE AR K, BRI TFAIBSRAMESMEBSRAM/SDRAMA
IMRAIBRAMAP B LA HME H2S, BP0 R EEZIFMCRISMNEBSDRAM/ SRAM,
Eit, FrEmmMERRKNGRERETEEFRAIMNBEMESE. RNMEDSFZRNIRTE
TR FER.

LR AR R FBSRAM AR

IRIBWEE IR K )N, BRI T AEESRAMESMEBSRAME{SDRAMA

155 F W ABSRAMAE i E 25 AT L S /= M AR, FFRIEESELTDCHY AT BT 3 BRI [ RE
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FERALTDCRIEEMNA

JE:

4.2.2

3

FEANESRAMT R~ 25MERSRAME;SDRAME BT Z i & :

e HBEESHNEME (OFFHWRESHE) .

o WO THESIMEE, BIKTPCBIRITEZRM.

o HTAFEINIEMRR, ELEETBOM, HELLPEET R,
FRAMNEIBSRAMEIE—IRFIZEX/NER (JLEKB) . HiggmasK /@it o] B FiEs3at,

M {FEFSMEESDRAMERSRAM (FEFMCIZEMLREN) . {BR, FEIRINREAERSET, B PSFuMG
R RIRE. EIBEEENE 457 BEMEELH.

BREHACLUT AR FL I FLIMEAZX ). (BZIEREES, 155ZFFXSTMIACU
SZFH) .

EEFHESFNOEETRAMTREK

ATANE S BREZEMEAFERTRMNMARER REREM. Ak, ATENE—
LERFREER, HRANTHRESEMAMMLTDCRENTR. &E, ATNET—#
FIHIFEE AR TEESHERHRERENE R E,

YRR ECE

AT REEHSE T R STEFLTDCENS S, APV NEE RN FHINERH LTS
1.

BE, MTASBRAMBR/NRTME PSS EES T . XeEANRTMEFEZERER
G E&mt4h, ELELTDCERE® HEIK .

BT E S 0BG 20 E AL T INERF1%EE (SDRAMELSRAM) B,

IRLE I ESE R &kH LM
e LTDC. DMA2DFICPUF &%

TE(FE SN ERSDRAMEL SRAMZ i B3 1E A Z s p L RIRI i o, AN =ANEAHBEER
4 EHME R AR FEMEE

DMA2D (8CPU) EFHERRHT—1E%, MLTDCNZRENH B RELREG. FikssBki
HEEHURTLTIDCERES .

o HAHBEIRE

5MEBSDRAME SRAMEZ SR EEE M EREHZ, MAUNBATERAREHE. XM
HESSHEBEAOHKE, HAURZMEMERE.

21RR T BRI LGRS B SDRAMBIAHBE IR & o
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E21. EF5EISDRAMBIAHBE IR &
é;m DTCM RAM
ITCM RAM
g2 :
Mz 2
.
|| : DD
M
"I# I SDRAM
T_. I eI WSS
:
320 B LB RE
— G52 s LTDCMSDRAM A EUIIZE w8 332 o niss
. 3231 L% m [E]011518)ISDRAM @ 2LEHRERE MSva4613v2
SPERSDRAM/SRAMTE SR ML T
L ZE S T INERSDRAMSRAM G R, FFPNIZE BRI FHEBNEITIERARAR RS
MEN—ER=n2—. XRBRATLEEBEERAAENEFRGEHRTNERE.
REERBRBEMEN—NESHEREHEBELTEE. ¥ FSDRAM, BATTIRKASH. 16
ek 32 E -
WEIERIR, BB REZRAR G 2ME H5E TINEREESAT:
FRFZER—INEBEHESZ EHITHOSERESERHATZRNERILE.
BEGERFILTDCRER
GEMFHITE
GEMMEATREERBRT S EEGEENRAENXBSH.
BRI ERSHNHARG RN, FESEERSHBIER. TEHWNEGERMNTEE RSN
o
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AN4861 FERALTDCRIZEF A
FIAUT AR T ESFERIFNRER G R
LCD_CLK (MHz) = B2 RER x RlEnEZxR
Hih, BRBERT=2EEx 25E.
LTDCEREH
LTDCAiE®m R EEZBARAT=1HEE:
e FTALTDCE#
° LTDCE &R
o BEMW (BURTERERDFERMRIFHRE)
AP oo o] LURIN T iR Tt & :
o MRVERT—LTDCE
- LTDCPRE 3 = LCD_CLK x BppL1
e WMRFEATHANLIDCE
— LTDCFrE&E® 3t = LCD_CLK x (BppL1 + BppL2)
X B BppL1#IBppL24r B ALTDCREIFZE2H &R,
LTDCArE®m A sl EisE T A®R, SUEEMEREIHE, HAFIFOTREITIRE
BWEN (NRERETFIFOTREITHE)
E: IR F Wi B 5 A g7/ FR M, TSN RS R R 45
REFEE RN ERER T REEEMSET R REN—RGEER:
1. WRBPERF[BRIRITEGRNH, INERBEIERFPRBUG R,
2. RESREWGEMPESABIEF# 108 #F 11bR ARG IHNRAGER M. AP
RZERUTESHM #F 105 7% 11h$RENET g AEC B 3 R i K iR =Rt
a) FTRLTDCE#.
b) BT &% AT 4R B HCLKFIMLZE H 2S FE % 381 .
c) HNERIZEMES AR R TEE.
d) [EETiFESMERIREE M F &R FIAHBE IR ZHIH =
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o2
JE:

36/91

3. APE#HT—LNXRBABRGEMFZEERRRTHERNERSE. ZEHEX—S, B
FRISIELTDC_ISRF FEEHHILTDC FIFO T it P BifRE o
WNRFIFO T PR SIR R R EMH, MABFRIRERENERRTSBE G ER
o
MRFIFOTMMRSEWEN, BLRAPNKEEUTILA:

a) WiFfREBEMNFE 108 #F 1R T X EMEHNE KGR (Flin, ARIE
E{ERA16/ISDRAM, {EftIRENHIR 532/ ISDRAMMEX R A& ZiT 4, X 2IEIR

B .

b) ERNRIENSRITRARAFTLXNTHN (WE 4527 HHMIEFIEZ5EERT
LTDC Wi 587917 # (SDRAMZESRAM) )

c) IFSTM32F7ZRFI=SH, MPUKRIEMEE, A% Cortex®-M7HEM 4% B 5]
SDRAM (B2 4.6F: XFCortex®-M7 (STM32F7.E&Z%l) HI45EI#N) .

d) MREABHNUALBAHBE R ZFEFTIHEINREFHSEMSBFIFOTHNAE M, N
AR LUE A AR BRI e 4 B T o -

- {XEA—/LTDCE

- [FRARAGHSBELEE ((FH32(ISDRAM/SRAM, MAER164ak8H)

—  fELTDCRBEBUIEREFR BRI B FInE HsA R

- ([FRASERSN#HHCLKMRSEERRE (FMC_SDRAM / FMC_SRAM)

-  MBEE%eER (BPP)

- ETEMESTRMUNESIEMER, BSEF 457 FEMEELH,
B E R E T HISTM32 TR TIRE, AT &7 17: STM32EZ4R, #A 71TDC
HEABH LLCD-TFT BB HAFISTMI2 47
B R THBNEREGEE, BEPIMNRSDRAMZEREATIE HEMFMC. SDRAMZiE
BREFIORT BT E 1 T{ERT4h,

SDRAMEBEZTEE A 23217, 1647584, M LIERT$hEURT RZERT$HCLKFNE B sy
55ige (HCLK/28{HCLK /3) .

E22. (FR/MEBSDRAMB R SR EI 4L S

S71

life.augmented

asssssssssccnna e

SDRAM

‘GEEEEEEEEELE

= LTDCASDRAMP#X 17 BRATZ HX Hi ——— DMA2DREREAXHIE, ZiHZISDRAMAE X2 MSVA4614V1
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7 105 T STM32F4X9 R G- MM R G R m AT G ERM, £ 115ETUTRET
STM32F7x6. STM32F7x7. STM32F7x8F1STM32F7x9R SN R AR & K X G Ert4h.
o IFTFSTM32F4x9&R%, RZEHHHCLKEZEITT@ 180MHz, SDRAMIZ{TF @ 90 MHz,

e  XFSTM32F7x6. STM32F7x7. STM32F7x8FASTM32F7x9& %I, RZF$#HCLKEITT@
200 MHz, SDRAMIZ{TF @ 100 MHz.

o —AHAENMAHBE R &ERTSESDRAM (LTDCELTDC + DMA2D) .
e SDRAMBZFEE H160U5 3211,

e {UFEA—/LTDCEEFERTAILTDCE,

e LTDCE®®78 bpp. 16 bpp. 24 bppsk32 bpp.

#£10. STM32F4x9, HHCLK @ 180 MHz3#:HESDRAM @ 90 MHz
BAXEHGEEMNMSLTDCEEFMSDRAMELEEMN XA

RAGERSH (MH2)
FRF LTDC B &% (bpp) LTDC LTDC + DMA2D
16 {if SDRAM 32 {iL SDRAM 16 {if SDRAM 32 {if SDRAM
32 38 67 22 35
24 51 83 30 47
1= 16 76 83 45 70
8 83 83 83 83
32/32 19 33 NA 18
32/24 22 38 13 21
32/16 25 44 15 25
32/8 30 53 19 30
24/24 26 44 15 24
2k 24/16 31 53 18 30
24/8 38 67 23 38
16/16 39 67 22 37
16/8 51 83 31 50
8/8 78 83 46 74

3
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#+11. STM32F7x6, STM32F7x7. STM32F7x8FISTM32F7x9, HHCLK @ 200 MHz3H
SDRAM@ 100 MHzB}, AN FHEERHSLTDCEEMSDRAMB LT E X H

BAERAH (MH2)
FRA LTDC B &R (bpp) LTDC LTDC + DMA2D
16 fif SDRAM | 32 {ii SDRAM | 16 fif SDRAM | 32 {if SDRAM

32 42 74 25 39

24 56 83 34 52

1= 16 83 83 51 78

8 83 83 83 83

32/32 21 37 12 20

32/24 24 42 14 23

32/16 28 49 17 28

32/8 34 59 21 34

24/24 29 49 17 27

2k 24/16 34 59 20 33

24/8 42 74 26 42

16/16 43 74 25 41

16/8 57 83 34 56

8/8 83 83 51 82

JE: FEIEZE 4 AT## (HCLK, SA/ELTDC) 2EHEH 146 TFE.

STM32F4x9 &R FIFSTMI2F 7 & 51 7 #r8h F 7R 43 $E =R 7R 4]

7 125 T STM32F4xX9 R FIFSTMI2F7 R FNE U T E&H T —EinEMBEEX ETRR
THIRBG:

o IFSTM32F4x9&R%, RLZRTHHHCLKEITT @ 180MHz, SDRAMIEITF@ 90 MHz.

o  XFFSTM32F7x6. STM32F7x7. STM32F7x8FISTM32F7x9& %, HRLAT#HHCLKIZ{TTF @200
MHz, SDRAMEZ{TF@ 100 MHz.

o REAHAT—ALTDCE.
e  FHNAHBEIRZFERTGE)SDRAM (LTDC + DMA2D) .

3
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Fz12. FFESTMI2BEHELE TR FH B R 57 HETRH
EREMH STM32MLTDCE &
RlE® RS - BR
aHE (Hz) (MHz) SR
16 {i SDRAM | 32 {if SDRAM
320 x 240
5.6
(QVGA) T 1A32 bpp
480 x 272 9.5
640 x 480 . . .
(VGAY 25.175 TollekrnE %524 bpp 132 bpp
800 x 600 . .
(SVGA) 60 40.000 %16 bpp %24 bpp
VESA#ERD
1024 x 768 65
(XGA) %16 bpp
1280 x 768 68.250 CVT R.B®@
8 bpp
1280 x 720 74.25 CEA®
1920 x1080 30 74.25 CEA®)
1. VESA (S FHREENS) B—MTENERENSARIRESRSE, RBRHEHTEREUF (DMT) frf.
2. CVTR.B: AT HISART AR T VESARTERR R
3. CEA= HEHTFMHS.
4. STM32F4x9fizHl 258 = I 148 bpp
4.2.3 KEERERZEOSLTDCHERSM

3

P P RARIE R A R R ELCDER. IELCOEMMMEEE B A T EEERHYEER
&R, RANEENN TSR AN

o  FREGPIOH,

o MZEMEBRAR/NFGE.
o EIRERHVGENM.
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HEET—NERERE, BPN:

e MREBRFBIEOSLIDC GEITHIESHHITRGB) FR.

o HETITHIEESEEALHLTDCIES] (BREEHIMIGPIO) .

e MWMARERESHFESLIDCEOFESHEFE (VDDI1.8VEI6V) LA,

o WRERFAVERITHA AR STMI2MiTHI28 BiiE Rk F E XILTDCR K G RITHIX
o

o FRAELTDCEIFAIUZIHERINFEH (B F 6: LTDCAFFF7E) -

o REETBNRIMBRESHLIDCK R (FBERE 4227 ZRFHFFAIRER
TREMEFTFELK) -

4.3 STM32$f 1% 1E 5

HEERENBFEZHXNMEE, BREZIREGPIOME T LAMENXK:
o RAETEBINEMES, MIRRETEE.
o [FRAMMLTDCEIE: RGB565. RGB6663RGB88S.

EIRFESTMI2E 4R, APXMEERGBIEO MMM AEGPIONEFEMNEX. AR
WIS ESTMI2HIHE X BIER KIS AT ARIGPIOH %,

B—EBENAE, ATURERPRMBHNSTMHEER SN BAEZNGPIOKIETH,
FEFHASTM32CubeMX (BIBISECIEIER) -

# 1324 THALTDCHISTM32 MCURY A It &£ FIRGBE .

F13. HLTDCIMERISTM325 2 SRGBIEO AT AR X HED

o (o2} o O ™ o] o
8 g I |8 |58 S N S =t S
o o < Y S I O - o < & & &
ol g |lo|R2|R|lOo| © @ e e o
- = e = I T - = 2 = =
STM32F429
18 NA | 18 | 24 | 24 | 24 24 24 18 NA | NA
SRM32F439
STM32F469
2 | 18 NA | 18 | 24 | 24 | 24 24 24 NA 24 NA
STM32F479
STM32F7x6 18 18 | 24 | NA | 24 | 24 24 24 24 NA | NA
STM32F7x7 18 NA | 24 | NA | 24 | 24 24 24 NA | NA | NA
STM32F7x8@ | NA | NA | NA | NA | NA | NA | NA NA | NA | NA 24
STM32F7x9@ | NA | NA | NA | NA [ NA | 24 24 24 NA | NA 24

1. FENAMRBETE = ZHRFERTZEE~ M.

H79"18 098 T A& = (X L HRGB565FIRGB666F1 T4t -
{EAR 24 BT = X 1HETHARGB565. RGB666FRGB888Hilt .

2. EMMIPI-DSHEHIZRESPCBIRITEREH, 5IMELD, HHASTM32 MIPI-DSIERENELIFMER, 58S
& N %10 AN4860,
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4.4 LTDCE5DMA2DFICPURZ

4.4.1 DMA2D B 3%

RMAzD%AHB,f’az)%%ErSEJ:E’\JIiﬁ%, BREEHIEENEINE. BiUFEHADMA2DXRICPUR,
Tl

DMA2DHI TR E A (E S :

o HEFMIFEGAERIIK.

o BF—Isk—MAIER IS N— N EEFEFIE S — N FiERS.

o M —IE—MRVER IS HIGEKN, REEN—NEESERES— 1 E0ES.
o RAMMARRTHEGEZEANER, HBERBGERE—NERTFHESEP.

3
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4.4.2

4.5

45.1

42/91

LTDCFIDMA2D/CPU[E#
HUER— MM ApEEE, SHAMER[IHEETERS LHXKE. BEEASEE R
A (BIREH) Kt ERfRE LR RNERFITE.

BIfEFANE AR, BTFLTDCHmZ A2zE# (FIFACPUZDMA2D) z[EMIERS,
ARSI BN . R — N5 A —IERVSYNCIESRE L XA EiILE (LTDC
5CPUZDMA2D) HITIERIE.

LTDCAZE X (FRABIZEMX) REEREIE, MDMA2DESZ—MEAXiEST—IN
(FRABEAX) . VSYNCREEAHE REFRMUE RHIGE R AR RiZ B BN E X

E23. WEH: FLTDCS5DMA2DZCPUEE

LUyl fyi2 LUK} iin

VSYNC J-I I-I I-I I-l_ ........... _I-I—I-L
i LTDC DMA2D/CPU LTDC LTDC
wo IR IEEEE
- DMA2D/CPU LTDC DMA2D/CPU DMA2D/CPU
IR B ISt e 438 b3

W =mme B e P maix Sada 15y

LTDCTiEﬁiTHJ/'L?I{IE/}IJEE’JTHLSEEI-

o WNMRFAREHE—ITHEXRRZITHE, BaPLIBIEFSEENEPEHTET
— PIE R HE.

o FIAFE#HZHFEE (LTDC_SRCR) ‘RiIZHEEHMEES, KEXVSYNCEEA ERILTDCHZE
pEEbit, H42iELTDC_CDSRZEFFRSAIVSYNCHLREFRFTDMA2DRIPRZE

Ef M REDLIL

IR AR, Iﬁﬁ%ﬁF%ﬁﬁﬁﬁ%ﬁIElﬁéFiFﬁ%E%E’J%%&o ATRM T BT i as
BT BEARALSROL LI 1 REAY — L2523

RESE

LER ﬁ%ﬂhfﬁ’*&ﬁ%»&u%ﬂ’]WﬁBSRAMﬁﬁ%%%ﬁT STM32 MCURY & BEZR#) e B &
RERGMEE.

HEARREE R ZEGEE—1MSRAMES, #HXLTHEZ EHNNBHFH#SEDE, TLURLE
Nz EMRES. HREER LTI RRDLTE.

3
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N A 240 ERIR RBIFR 7R, SRAM2FISRAM3E |1 T mes &z, MSRAMLNIAFCPU,

E24. RFAMRB #5558 B

#ESTM32F4x9&FIMCU.E
1 KB Con LCD Chrom-
HIRRAM Cortex -M4 JAFAI\ DMAZD

[15¥53

A
& ]
¥ »
[

o

@) @) SRAM!1

SRAM2

QA ?

SRAM3

320 Lk FERE

s LTDC A SRAM23 SRAM3R ERWILE 254138 [=ne  WllAies O 24snEms MSva4516v2
V-

4.5.2 ML NI R fE ST IRBILTDCINZE M8 A0 2 (SDRAMESRAM)

% FSDRAMSRAMKI B —E [EE &R ZME MM EFITKERIEA /). ATAHBREE
MEEE I B — AN T R0 RS TR A I E, E L TDCHITE4FTHIZRE L
B, MRMEDNBARLT—NFEZHaRLM E, BARSEZREIEIRS RS S
ifiEl, XAamEPMEREE.

LU—(THRRNBEBER DT ZAFTHHEHE, THSLERMMEE. EXLEERAT, £
FZRIFERE, LTDCREEMAEM—TEHNR, XOBRLIEIURS R 8 AT,
Eitt, HLTDCHFFE=EREBIER, SMFEHLHCPUSE & &iHiE (Chrom-Art
Accelerator®, LAAMSEAM) thif, ZPEMR AR T SEREFME (NSH FHIET
BISNEBSDRAM) EHILTDCH 3R .

EfR FiRE)E, APRAUEERSSEREREENER, REFERUATEMEEZ—:
o B EEEOMMEHRITE.
o HEEITRENARERMEBTEUET, REEHKZFLNAEHEHAIMITE.

3
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=~fl: 24 bppAY480 x 272 B~
FHF480 x 27200 B R2E (M{TEEA48018E) F124 bppMIBIR, (THEZFT1440FY, &

=OAFETREH.
JE: X FIiZ R HE, BEETELN A FTRIESH, BT EFREMER, BIZRGB565,

HFWiITH22MN64AN ED IR LM — N 32FET IR L ER, FrLAME —ITRFE10MREL
SEMTEDLR. XSSBUSBURIEHMIED AR SIAE).

25U AR T B E R BIBFF A RS ikin) R .

E25. BT FIARHITRE A

[EmEEE BOLER
X=0 X=480
l [B1BE=1T32=480x3FT5 |
< >
ﬁ? o o _%—41@_ o #=MKB.
@ T 123 .. 16 117 | . |22 (=
48015 8] | =1 KB AR |
W72 [ 1]2] . [9[ +] . | 22 |2
I
I I
AN '
B cor s B R 1617 . [22]=
e - =
BYERXIHA80 x 272 X | 64FHRE 32FATEE —— BT AR

MSv44617V1

MFXAGIF, FliER T RESTF18 A e AR %
o RABERBREOMMEZ REITR: FALTDCEEROINEE, Bia/EOXK /R RE
IE64F T EHAIMI T
BRTEOFEER), WERR[OXNESE), ERENITHEIN22F23RET S
WLTDCIRENS & 7R .
WFEERRT FFMARBRL®, FEROZERAER/) (BLEF 26) .
A TRBBETHALIESRER, BR7T & 269k BB /RA):
FIBERIE IR E 448272, (IEEX=16HEY=0%
pLayerCfg.WindowX0 = 16;
pLayerCfg.WindowX1 = 464;
pLayerCfg.WindowYO = 0;
pLayerCfg.WindowY1 = 272;

3
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pLayerCfg.PixelFormat = LTDC_PIXEL_FORMAT_RGB888;
pLayerCfg.Alpha = 255;

pLayerCfg.AlphaO = 0;

pLayerCfg.BlendingFactorl = LTDC_BLENDING_FACTOR1_PAXCA,
pLayerCfg.BlendingFactor2 = LTDC_BLENDING_FACTOR1_PAXCA;

f; Mg RR ettt : LTDCEEMNARAEFRIER, EPREGIEE H44815F. NER44B8MER
pLayerCfg.FBStartAdress = (uint32_t)&image_data_Image RGB888_448x272;
pLayerCfg.ImageWidth = 448;
pLayerCfg.ImageHeight = 272;
pLayerCfg.Backcolor.Blue = 0O;
pLayerCfg.Backcolor.Green = 0;
pLayerCfg.Backcolor.Red = 0;
if (HAL_LTDC_ConfigLayer(&hltdc, &pLayerCfg, 0) = HAL_OK)

{

Error_Handler();

}

3
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[E26. @ EEE O FisE A 28175

SRESS BO%E
X=16 X=464
e A0 EENEE |,
. . !
P BT R =448x35 g
Fa ! E—1M1KB =M KB !
U _—— —
*ie AT 1123 .. 16 (17 | .. | 21
44818 %
lE12E | |
F=MKB #=1MKB
A2 102 .. 1 | 12 21
il
N Wir7272 12013 21
> - - =
EHETXIH480%272 X | eax¥zs VISva4618V1

o EBITHRENRERMETEMUFT, RERSEEN6AFHERINITE. XATLUE
FﬁLTDCﬁEl‘EjEE%y:E)., ¢ ,uﬂ% 3.3 7 BT A 4FELTDCE) « Altt, BPRYHERE
YUNEI=E
- MEARNZEREUFT GAF 27HAR) - FEIEEANME AR, XA

RITFDMADH I IRFZ B RIZAF TRIBENRA FRE LR TKERER N
B A EEREI .
- E’Iggi;ﬂt’crﬁﬁiﬁﬁég%ﬂ:ﬁiﬁﬂﬁkd\ {BLTDCIE) B N RI2 AR IEIL64FTIEH
FT1
Hal_ItdcBEEHFEF TR #tAIHAL_LTDC_SetPitch ik 1 7 Fi SkERIZET BB EEE (LUK
RHCRID) o WTEITEAAF, EEAXPTRYAEEENEFT12 (G12881THE
B, MET1536FHMITKE, XR64AFTHERD .
A TREBETHALRIEF, BR7T & 27HEnARE B BB Rf]:

FEBELIE R ER480x272, (IBEX=0HY=0%

pLayerCfg.WindowX0 = 0;

pLayerCfg.WindowX1 = 480;

pLayerCfg.WindowYO0 = 0;

pLayerCfg.WindowY1 = 272;

pLayerCfg.PixelFormat = LTDC_PIXEL_FORMAT_RGB888;

pLayerCfg.Alpha = 255;

pLayerCfg.AlphaO = 0;

pLayerCfg.BlendingFactorl = LTDC_BLENDING_FACTOR1_PAXCA,

pLayerCfg.BlendingFactor2 = LTDC_BLENDING_FACTOR1_PAXCA;

* WEE R iRl : LTDCEBEMNNINNGFEHKRENE G, SSPREGTEE H4801%=, (BEEITEMT32
BEIEB512BEMEE.

B R480MEE ¥/
pLayerCfg.FBStartAdress = (uint32_t)&image_data_Image_RGB888_512x272;
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pLayerCfg.ImageWidth = 480;
pLayerCfg.ImageHeight = 272;
pLayerCfg.Backcolor.Blue = 0O;
pLayerCfg.Backcolor.Green = 0;
pLayerCfg.Backcolor.Red = 0;
if (HAL_LTDC_ConfigLayer(&hltdc, &pLayerCfg, 0) = HAL_OK)
{
Error_Handler();

}

FIEL (R3I0RRELD EIEREHRNS1215%F */
HAL_LTDC_SetPitch(&hltdc, 512, 0);

[F 27#5A T R iR BB S iE R IR R,
B27. AEMNFESEITREAATFHRER

B O BO4
X=0 . X=480
5 18OBEEHRE o
'4 [El8E=512x35 %5 | >:
| | |
%‘..Eo F—T1KB #—4 KB '
[ — — —
w T 123 .. |16 [17] . |2 23Jm
51216%

f8] 25 #—/1KB #=/KB

I
Wi T2 11|2| ..... |8|9| . |..|22|23m
[ |

{7272 123 .. IR =

BOFS
Y=272

BYERX1H480 x 272 B2 EHLFETS 64 T TS X 64FTIRE RFHRE

MSv44619V1

4.5.3 4t \SDRAMIEEXLTDCii<E 8 il 72

MEHLIG R FE X S — L TFE R EIR, AMmiEm R FLTDCAISDRAMEEIR. HHFLTDCHIT
IRFFisE, EREZENZ, EREHMFIREZIHO)RE—SDRAMEHEX .

SMEBSDRAME ZMFHEX AR . £ THEFMX BTN S~E — LB HRHE—L
B8R, g mag e LT X PRLTDCI B R IR AR X h o tbIRAE PR D SN AR AR IR
REEMHE. Fit, SFERNMEPRARR, ECRXLEEPXBAERNRIBHFEX P,

HRTE X FEESDRAMEYE— Mttt o, @3RI —MFHEE KRN WISk IR
X, ATLASCELLLiR(E. ESNE 28.
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454

4.6

48/91

E28. AN ERXE T IR FSDRAMEEX

FHEX1 HFhEX2 ... FiERXn
L T T T T R A S B e X
(A L :
| | |
172 i ) |
| |
173 i l i l
| |
Lo _EEAX DL BEAX |
Row
1TEMX

MSv44620V1

50, HSDRAMEIERX K/NFTF4 MBEY, AJLAER LA TITKES:
1* B2 R ik FESDRAMAR */

I* BT X AT SDRAMMK 2R 7% 28 10h */

uint32_t FrontBuffer = LCD_FB_START_ADRESS;

[* IR MX AT SDRAMAFRIFE B g2 */

uint32_t BackBuffer = LCD_FB_START_ADRESS + 1024 * 1024 * 4;

SDRAM RBURST

H—NA ML SDRAMIZEN I sE R Bl Th E = {F FARBURST.

SDRAMIZHIZERIN—NRE AN 32 TR AT E FIZEIFIFO. EEIFIFOTEILENER X fEHERT
£/, HRIFAECASTEIREAEHRATIHIT T —XIEEUAE] .

FEIHRR AR E R R AR

RALERE R (LHEREMREMTUAME D FHEEHETER) B —fh75 A2 7 H 8] 3 #
ZHBEANE. BTALHELTDCA M haRREBUEM G ERIE, RUBEHERMEHA
A LA SE ez R ES -

¥ FCortex®-M7 (STM32F7&F5) HI4FRIEIN

AFENBIFHRN T Cortex®-MTPURISTM32F7 ARG —LE I8 . X LEFE ST Cortex®-M7,

E#E 5Cortex®-M4 CPUAELL BB LA R4F &

o Cortex®-M7%tiE & F 77 X 1 i1 T— Le M 1 32 BN i) o
L7 SDRAME, Quad-SPIZE MR TR i g8 _ E I TIX Le+EMIZ LI Bl R, AIRES SHSEIR
HEGEIR. XAFMIFEIFMCEQuad-SPIFIAHBEE& (ALTDC) , THELMRI(K
Eftee, HATESHAGEIR (WRLTDCMWILE HE AL F MR 72 1iE 28 th F1/5% Quad-
SPIE#ERA TR ERE)
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FERALTDCRIEEMNA

4.6.1

4.6.2

JE:

3

e Cortex®-M7 CPUBAN—/NLIER (BIF 10) .
BHTEFLEEASETHRSSR—EEREME; INREFHIFRHERRNIT, TaESH
WA RMEFRA TR, MREE FHRAENEGFHIPAR, NWEEMETESTSE
uru]o

MRAEH, SEAFMC bankl

S5, FMC bankli&8& A FEEEIRES, AT SHNINERENESR. Cortex®-M77E#{T—LE
HEMET, BAXE—NEMCTRERE X I THEN M 1B 8]

FIARFMCECEIEEE18, XMHEN MG 0 S KETEEIEEMAHBE R &G IBFMC, S
LTDCIHIZEIT Nifto

AT FEIEFMC bankl ERICPUENIMEIZEAE], BINEAEAGEZR. XALBITE
FMC_BCR1% 8 FHIMBKENLRSER, ARIANER MR EEMEFERE.

EZMAFMC Bankl, APALUERLITKES:

I* ZFHFMC Bankl: €1/ FMC_BCR1 = 0x000030DB

X EMBKEN = 1bEMRZEFMC_Bank1f£4E

MMTYP[1:0]= 10EKE fFi# 85 2 801% & ANOR Flash/OneNAND Flash*/
FMC_Bank1->BTCR[0] = 0x000030D2;

BXAFMCEEMNEZIFMER, BSEHAXHSTMI2SEF .

B EFMRRRIPERETT (MPU)
ATIENSTMI2FTRFI R G F &R B A EAMPURLR . ENR T AfAlBL EMPULLEE T B
Cortex®-M7HEM 14 5 B o) F4E 77 4 475 | R O E S 14 g o) B .
AFBRANLZEEHrEH— L BRI BAMPUSE S . HXMPUFEFRIE ZIEHEE, 15515
WTXHE

- AN4838 i/ fH L7 EHESTM32 MCU a9 72 i 28 ff#P 2 1 (MPU) ”

- AN4839 i 417 STM32F 7 & F1/ =23 _F I —RLER

- STM32F7 &%/~ ZCortex®-M7 LB L4 72 F M (PM0253)

- ARM Cortex®-M7 A2 Z FH-
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MPUBMEE

J37 B LA Cortex®-M73EM M iR BR I (8] 5 | EE A BT M RERIRR, FA PR R4 2 R A RO FR B 72 0
ERARGTHIRBEREHRECEMPU. Eitt, APRYINEELTERE:

E X WigE A 2SMPU X g FnE fib Sz FAMPU X 13
MPUAFURIE R A E R NHITEE.
KEAXEAMPURB MM AL E ABHEF KA IT (XN) o flzn, FFQuad-SPI, R
EE T8 MBHITEERS, NIRIKRI248 MBARERAZIE (545256 MBRI S HEZS(E])) Ak
EREHEFEXN. WF 6.2.7 7Rl

Jal5 1k Cortex-M7HEM 4 1= BLi 18] Sh ERSDRAM / SRAM (ZAREAFMC3s#e, £

29) , WFUIESDRAM / SRAM MPUX1H & B Ak A #IT (XN) .

IR Cortex®-M7CPUR T IE 24 (5ASDRAM/SRAM) , NI R EH5i4E HEEMPU
BMH&ERNERER, HEFIEEMENIGRIR.

WZEHEEMPU X1 /B 1M A7 18 E 9K P HTT, B4 EREFEEAZCE.
¥R T B\ R G EE SIS N STM32F7THIFMC R i# X FQuad-SPI MPUE &2 B 14

3
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E29. BRIA AL EigssMst (MPUEH) BRT,
FMC SDRAMFINOR / PSRAM{Z i 28 3z i
i . i | NOR/RAMA i
| NGES | | SDRAMIEH: |
I swp_ FMc=o00b ! J'_ SWP_FMC =01b |
OXDFFF FFFF|— — — — — 4+ —————— '
SDRAM BANK2
0xD000 0000 G TEfE 2R,
OxCFFF FFFF| SDRAM BANKA1 SR REER
256MB
0xC000 0000 i — e . e
XFFFFFFRm . — T T T
g
EXTES
0x9000 0000 — — — — — — _ _ _ _ _ _ T
0x80000000 ool o _ e
pedire il
EXTER
FMC_Banki | NOR/PSRAM
0X6000 0000 o e N . . . ——————
MSv44622V2
MPUNISIREFRIZKELE
fE A Cortex®-M7EREGFT RS ARG MER L. LHE LHCPUIIESDRAME;Quad-SPI
FINERFHERSET, SRt REIEE.
EEFNAYT, HCPUATMZE MEAIRR, BINFERER, 55 2NRME HIIFATIMER
7528 (JNSDRAMELSRAM) b, XFMIERT, ARPEFEREENNEEUT/LA:
e MPURHERXIGAEFM
WZEIELE 299 R, EBINRZGEEXBMPUBMHT, — & RAZEFEXEBEEER
SIREFN, MEMRZEEXBEFNTSREEN.
HCPUATMZE SRR, FPARIZEMEREMPUBMENAEEEE (BENIT
FMC3Z#e, WA 29) .
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o EFHEIFFNIE—HM: REFHEIFRIEFNIOWBWATL T

FABETLIEZRCortex®-M7 CPURMWBWALE 7 5 BRI 1 TILE S AL FRRT, R

BEHIE—M MG, Y2 NEEHIE (Cortex®-M7HILTDC) HEMHEHIXE (5

EmEE) HERPITERHIPR, X% IO,

LCPUALIEMIZE MEE (ENMIZE M) HAME R EEOEEFRKET, WMEER

(FERHER) FTsBMEmE PSS (ATaERSRAMIISDRAM) 1, EHARERER,

ERGEm, APNERUTAZE:

- BMEHNREEFEBMEEARNES (WT) , EXMERLT, SXENRELRESIRE
FRZE M EE EHIT.

- BMENREERMEEARSESE (WBWA) , HETRERNITERFER.

EENBE—HMHERE, B gESZIERERE.

o ZEEUHIFTIRESE MBI IERE
BRRZEREEHEMNANERERE. S EaaEMGRS. RS TEMAE, B
PENIZEEE TS
- EE: EEEXFEEHE ((FFEBIREPITEEER) , HANEE—H4E

L4, BELFEEiE RN AEERBENRE, NTEWELTDCHE.,

A% ZEER, AETEHCPURITIEEHZEATE, ErFAEH A5 = N0/EE 4 5
BFtt, #RLRFH, CPULESPESDRAMEESRAM, £ 75 HEHIEF ST R it/
&, XHIERT, EFHEFITGESZINTDC 15/,

- [ESBEHE: EEESFERAWBWATREGIFE, HIEEFEHEIFRIESLTDCIE IR
BHEEL. XATAEME D F#X (SRAMESDRAM) R4 isMH 3R . EF%E
FIRMERAERIBREANME D EHSXEZ G, BERERIIT; XALURSER
CMSISE #SCB_CleanDCache()5&#l#{TD-=iRE F/EIBBRIER TR . FELLEE
PRI B WIS RNITEH S S B 2IMZE .

MPU B¢ & /=4

F 627 FHRNLTMPUEERN—N RG], ERNETHREFHACPU (BRER) FHgE
PRZE HMPUB M LURITRIFSIRIE. FriEiR B+ 25 3 STM32F746G-DISCOMR fg 4L & M £
#EH), HPINERSDRAMA T ss, mIMNBQSPINENEEEEME T,

3
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4.7 LTDCIMZELE
ABNBEEBLTDCINEFIENSE.
JE: EWN TG EZ FIEBLTDCHR, HAENGRIP R FENAZ. LTDC FE TR E
RCC_APB2RSTR &FF#s FHIIEM (i E i, XAJLUE (i =1 ATt
4.7.1 R EERE
LTDCHEHEZEO NS RME RSN, EFEESATRGBSSEXM EHIR. LTDCREAIZEOTIR
#THF{ES: LCD_HSYNC, LCD_VSYNC, LCD_DEFILCD_CLK.
LTDC GPIONELE NN ZHINEE. X TFLTDCEZRAIIEER A 5CGPIOM X RE Zi¥ME
2, E2RBXHIERTHNZRINGEMER.
JE: B BGPIO 2B Tl & /551 # 20

3

EEHARRERER

MFEEFHAGIR (WNRGB666FIRGB565) HR/RER, MIEMAMBEESHRESHEYAIRE
MB%ER. /& 308/~ T EHRGB666E RERAI RG],

[E30. %IERGB666 B RN

LCD_R7 R5
LCD_R6 R4
LCD_R5 R3
LCD_R4 R2
LCD_R3 R1
LCD_R2 RO
LCD_R1
LCD_RO
G5
G4
G3 LS
G2 e
G1 I
i}
LTDC GO &
&
M
Q
LCD_B7 B5 o
LCD_B6 B4
LCD_B5 B3
LCD_B4 B2
LCD_B3 B1
LCD_B2 BO
LCD_B1
LCD_BO
LCD_CLK CLK
LCD_DE DE
LCD_HSYNC HSYNC
LCD_VSYNC VSYNC
MSv44624V1
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FEASTM32CubeMX T E#{TGPIOBE
EE S TEBEIERISTM32 MCU, BRNXNGPIOHITELE, Fx B TiERE.

{EFFASTM32CubeMX T E 2 ELTDCHME R HGPIOH—fhIEEE A A EARENAR, Bl
"B R LAE B AL ERILTDCRAE I H .

ZE 6.2.37: LTDC GPIOA &R T BXxW{AJEL ELTDC GPIOKI$ER -

BREREE 5| MMECE

B R RERTGEEEHMES AL EETE. AAATLUERGPIOR—LE MG KiEH]
XEES,

EFAGPIOFRITHI R REWN _EZ 55558 (LCD_DISP) HyRFINET £ 6.2.37: LTDC
GPIOZ/ £ ik

BRLTDCHR

AT REBFERALTDCHE, BARNIZENVICHEALTDCEEThE. AE, BidFEEANY
ERELL, BB PETDRIFERE. LTDCHUEFREM A ZLTDC_IERFERFIXE, W& 7:
LTDC 4472 23R ik o

FIFO T im/THIfE i #2ie Frlr A] 7 ZEhal_Itdc I8 50#2/FHAL_LTDC Init() 540 F (&5

FIFASTM32CubeMX{EBELTDCH MR =140 5 6.2.3 7 : LTDC GPIOZZEF ik,

LTDCRE$h AR FEC &

AN BEELTDCE A FHEEMTE ERENEAENSE. EXEAHRNE
STM32F746G-DISCO#R_EfIROCKTECH (RKO043FN48H) SRR THIE R4,

ARG HEE

BUERRSHRSGEM, DRESRENETIERE. RN hiE R TINRFHRnE RS,
Eit, NRIMER TNk RS A T g s, NN ER AT AT RSFRIRERR S RIEFMHES

Bio

fGlan, FFSTMI2FAxXOMITHIzE, maRGRE A180 MHz, EttanRIMNEBSDRAMZEEZ!
FMC, M&ASDRAME}$#1590 MHz (HCLK/2) .

STFSTMI2F7 R G, EERLIEE H216MHz, 1B2F A IR E FIHCLK/ 2T 45 $hgsat,
SDRAMIZERBE T RARIFERE (EZIFMER, BHSNTREEFM . Eit, EXEx
AHISDRAM, EPUEHCLKHALE A200 MHz, AEIESDRAMIEE % E /9100 MHz.,
BEERSMENREIER:

e  STM32F4x9%#: HCLK @ 180 MHz 3} H SDRAM @ 90 MHz.

e STM32F7%5%!: HCLK @ 200 MHz 3} B SDRAM @ 100 MHz.

3
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FERALTDCRIEEMNA

3

FIFASTM32CubeMXEL ELTDCHIRBIEN 5 6.2.4 75 : LTDCHP A EFRERA

& RIS FIRT FFECE

EERFENBAFLZXANNEE, AR ZEZKEHFHATRENERSERTMERSEHE
ERRE. BEit, EHRENGEFHRNIZECNN, HENERBEERPRENSITE (&
WE A22F: ZEFEEAREZFEFMLFTEL .
~f5l: FESTM32F746G-DISCOMR R\ TROCKTECH (RKO043FN48H) RResHILTDCHRIFR
=

B, APRZANERFBNEERTEINFSY (BLF 14) . BUER#ENE

N:E )5
F+14. NROCKTECH RK043FN48HH#i#BF 2N CD-TFTRIE (D
mE s 5/ME sRE BXE B4r
DCLK5nZ Fclk 5 9 12 MHz
DCLKJEHA Telk 83 110 200 ns
B ERR 8] TH 490 531 605 DCLK
ERA Thdisp - 480 - DCLK
Hsync J=hi Thbp 8 43 - DCLK
EThA Thfp 2 8 - DCLK
Bk e B Thw 1 - - DCLK
B EAR 8] Tv 275 288 335 H
BREHA Tvdisp - 272 H
Vsync J=h Tvbp 2 12 H
BIG Tvip 1 4 H
BXHBEE Tvw 1 10 H

1. REETRREERTIATREIPERNE.
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BETF# 14, RBEFSHA:
- RBRAH (BYEEE) =480%%
- [EBHBP=431%%
- B HBP = 8% %
—  BkhEEEE HSYNC = 118% (&/ME)
- BErRBH (BHEE) =2724%
- EHEEVBP=1218%
— BB VFP=41&%

BXOMEEE VSYNC = 101 %

izﬁfﬁ#ﬁéﬂ —BENFSHHRN, ENMHARILTDCHF& FaRi# TRz,

7 15 R T EERENSH

EFSTMI2CubeMX #{TA1FEHICE: £ ASTM32CubeMXRIZRFSHAFERS, AR

AR BMREROSHAFRRLTOCRETOFRT (SEEHH 6.247: LTDCH
REE) .

F15. RIELTDCH FESFR

5558 ERiEnE

HSWI[11:0] HSYNCHEE- 1 0
LTDC_SSCR

VSH[11:0] VSYNCEE- 1 9

AHBP[11:0] HSYNCZE + HBP - 1 43
LTDC_BPCR

AVBP[10:0] VSYNCEE + VBP - 1 21

AAW[11:0] HSYNCEE + HBP + B33 E - 1 523
LTDC_AWCR

AAH[10:0] VSYNCEE + BVBP + B =E - 1 293

TOTALW[11:0] |HSYNCEEE + HBP + B %=E + HFP - 1 531
LTDC_TWCR

TOTALH[10:0] |VSYNCEE +BVBP + B &E + VFP -1 297

FIFSTM32CubeMX F /T FEAT AL E : 15 ERTE 60 HZRIFTRITE, WTER:
LCD_CLK = TOTALW x TOTALH x /#/#rF
HF 5 15, TOTALW =531 # A4 TOTALH = 297,

T A :

LCD_CLK =531 x 297 x 60 = 9.5 MHz
BE Z 6.2.4 FHRILTDCIER ERTHEL B STM32CubeMXR .

LTDCIEFHE S

LTDCIE#HIES
fi/I =2, /\ﬁDE*ﬁ:%IH
5B RHIERTEHERE.

SRR E

(HSYNC. VSYNC. DEFILCD CLK) #R{arsniRiE
SNIZ5 R REIERTIETHDEMRMHER . HittiZHESWECEN
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4.7.3

JE:

4.7.4

3

LTDCEREE
ABNBRELTDCEHXERBRTHMERAENSE.

kR #E 3.3.27H A, LTDCREERNIMYEENE, EYFRAATUBRA—EB3&EE.
BINBAT, XEIMEHHEZER, AREREENESEE GUABREAER) .

ARAUEREL+SRREREL+ B2 +5%.

NERER

MRKRBHEE, MRAETREE. MRAEEESE, NERRANEEER
(LTDC_BCCR = 0x00000000) -

EGEEELSSR, LTDC_BCCREF 7 MNi% & A0X000000FF,

EES%EE

YLTDC GPIO. BfshMEFEMIRER, MPRNEENTLIDCESH. 8NMTDCEHER
oS, FELRZEMEE.

o HEOXMMEE

o  BEMAEZN

o MBS IAHLE

o MEMHFKRN (BGEEMEGSE) FMiEkE

e ARGB8888ig\ THIE BB IAEI &

e HTREMEEE=Ealpha

o [E =R &factorlFAfactor2

FIFASTM32CubeMXELELTDCES M RGN £ 7. LTDCEESHAEF 75 7Pk,

BCLUT S, FrEESHLIIATSEATIER . FH B BT ELTDC_SRCR &7V AIE# L
HEEHE A EE .

ERERAEE

RUERRETEFARITEEFEZEDO (WI2CHKSPI) #HITARE.

512n, STM32F4291-DISCOHR A\ T ILI9341 Rk, TiBTSPHEORMEL.
=

R RIER (ili9341.c) KL RERNIEF (BEVBUMEEHS) AIESTM32CubelE #
BHKE, EUTERT:
STM32Cube_FW_F4 Vx.xx.x\Drivers\BSP\Components\ili9341
STM32F429I R ZEHAISTM32CubemBIF B E T — N ER¥IG L FFIHIRAE, ZRBIET
ili9341_Init()E& ¥
STM32Cube_FW_F4_Vx.xx.x\Projects\STM32F429I-Discovery\
Examples\LTDC\LTDC_Display_2Layers
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FiEERET
ERETREATE WMEGHTH) , BARRAR TR ROMEHENE.

ASHENMEEES AN FMSED. SEFRNBIEEENROR, ATUERABFLASH
g, BN, REERMATHELIMNBEFHERF.

STM32f#z %Il 25 ASMEBNORINFFER T H1T (FMC) 384T (QSPD #0O (& 3)
AT HEWMEHERAZ, DMA2DTA LIEHMFHITNORIAEQuad-SPIAFFIRE B & T .

BXEQSPIFEzsR L EMRENNBNEZIEWMESR, BSERAEICSTMI2 A #7 LA
Quad-SPI (QSPI) #7 (AN4760) .

RHEEERACH

BRERETAMEAARBS, MFENFRACHL . BHEIRX—, ARATLUE
RA—L45EM T RKEMCE* .h3ett.

BE: ZEIEENRRIAANEN, APLUEEGRERNCH,
WM FY: HEFEHASAE 27 7Pk, FETATER~ELE
FAIEGEERAICE* h XX, ATEREXMEE (BRILEBHR
HER) , ARPAUERLCDEIB#RIR.

LCOEGEFMBR— N EFNEETR, ATLUGEGERACKH, HEBUAERIE
FRCX . # 6257 ErREAEBNFLIER e T —D bl

EBHIEEm

AFRETEERNANEHTIEER. —RA/VOIEHENEZENESHED: LTDCEOFI
HBEEEEO (ATmggEwss) , FlanFMC_SDRAMZ{FMC_SRAM.

LTDC #1740

LG ERTH{KTF40 MHz (SVGA) B, AILUEREHBENI3.3 VES.

MRABMSEKER /) (Hl0, EF—RPCB_LEFZELVDSZT EEHDMI A EE) , M3t
fTRGBH LUAZI83 MHz,

EUELTDC GPIOEL B & AT {EREOSPEEDRY[1:0]=11b. %GPIOx_SPEEDRGPIO
O REF TR, F2 IEXSTM328%E Ft.

3
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FMC SDRAM/SRAMIEO

L {FE A IMBSRAME SDRAMIIZAE JaliisE #2shT, FMC-SDRAMANFMC-SRAMIZiREBUR Fi
ZEE, SIFERIRGEMESRE. RIFHUPCBIGIT FRILLULS]# 105 #F 11FTRME X
EEI NN

AT HEBREMRE, HENRTRERYT. ERXEEXPCBHLIEANESER, EEELUT
MAZEIL (AJEEZFESEMG EFKED

o NFRZEIESTMI2F7 ZFIMCU A LAIT (AN4661) MIETRIBEAFIEHIZEE (FMC)

EO”
o NFZEIESTM32FAxxxxMCU #H AL AI7 (AN4488) HIET“RiENEFIEHIZE (FMC)
O

3
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TEREHR

LN ALTFERREHBNERBRERIPIEFE, BSTM32i B IR0 N EEIRER USRI FE
EREE. AERERT, AN (HIZIFMC-SDRAMFILTDC) EATLUFEERE, MCPUEHA.

BEEERIMNRTEIERE (AASDRAMEXQSPI FLASH) ATATEZN AIRIhFERER, WUk ZBE.

MR AT RIERES, BEEZEREF, NLTDCH LURKEESNIAZ, SDRAMATLUHNE
RIFER (UBEINFE) - MRNAEREERER, NAHHEZHEE.

MRESITEANTFERTR, LAUEHERHFIFHE TRINFEEN.

3
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6

6.1

6.1.1

3

LTDCR A 7= 45l

ABRET:

o EETHERERITH—LLERSZIN RS

o T anfar el EAE RN AR RA

e W ALTDCHEBRFLCD-TFTEIRAISTMI2S E iR aLE

SERRBIFN BRI R
AT T — SRR T B SRR M BRI

BEMCU

BETHEEMRBSRAM, STM32 MCURTATFEIFENA, TEFERINEBSDRAM/SRAME %S
TEAMZE NS, LI, BTHABRAEFEZERA (Fik2 MB) , ARALUERERE#E
FETT. FHRASBEESTLURLV RS, SPCBIRITHTAEMA.
ERaSAMCURTERREER, BRUTLUERUTEGEE:
o AINFERA2MB: FiEAFANBREFREBIERETT.
o MZEMEBENATAESRAMA, EFitk, RIFEFSTM32 MCURIAEBSRAMK/N, AR

ALLUEEENNERRTMER, MTRHAR:

—  STM32F7x7Z&%: EFASRAM1 (368 KB) A #r4r##2£400 x 400 16 bpp

(313 KB) ;480 x 272 16 bpp (255 KB) -

—  STM32F7x6%&7%I: fEFSRAML (240 KB) A% #:320x32047#i%, HEFAH16 bpp
(200KB) .

—  STM32F469/F479%5%: {FFSRAM1 (160 KB) W %5320 x 2404y¢i%, BEH
16 bpp (154 KB) .

—  STM32F429/F439%&%!: {FFASRAM1 (112 KB) A% #5320 x 2404, HEH
8 bpp (75KB) .

—  STM32 MCU$%: LQFP100kTFBGA100
& 1R T —MERXIRG, EPERTEMNSR, BB EIES.
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E31. {RimBE AL Bl

400x400 16bpp, 480x272 16bpp
320x320 16bpp, 320x240 16bpp

=&

Cortex-M

BB

life.augmented

B mEmzrenmaes B s emmsrav
MSv44654V1

MR fEERRIMCU

AT EESHWENERBIEE, FE—NEEBIFMCHIINEBEIERE BT IE has. JhEB

QSPINEFR AT HiEERET.

stFinsEmERE A, BARLUER T EEEE =6

o HH256 MBAI SR ERETAIINIRQSPIA R Sk E &L £ T .

o FATMEHEAIINEBSDRAM 32 A #E

e STM32 MCU#$#: UFBGA169, UFBGAL76, LQFP176, LQFP208, TFBGA216,
WLCSP168F1WLCSP180.

2B T — N BRI RG], EPEANINBEIERSEZERISTM32 MCU, —NF T s,
8#B, 3— 1" ATErER.

3
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E32. SimE LG

BEREME

QSPI

B =rs 5 asmosPiR g
B iz s EBSDRAMER

5256 MB
RTRREH

1280x720 16bpp, 1024x768 16bpp
1600x272 24bpp, 800x600 24bpp

RGB I

71

life.augmented

SDRAM

MSv44655V1

7 16245 T NEISTMI2ME AL & TRIE T SE TR

FR16. EFAAEBEHEE FSTMI2H B, BBE R fI

B | BRERY | e&x |RARE) o snm STM32EHE D
1280 x 720
16 bpp UFBGA176
. 1024 x 768 N . TFBGA216/UFBGA169/
=it 1600 x 272 321 LQFP176/LQFP208
24 bpp WLCSP180/WLCSP168
800 x 600
800 x 600 16 bpp
800 x 480
i 16 fi RGB666 LQFP144/WLCSP143
640 x 480 24 bpp
400 x 400
400 x 400®)
480 x 272 ) /
R 16 bpp x RGB666 LQFP100/TFBGA100
320 x 320
320 x 240

1. #F 13 R THALTDCHISTM32 MCURIET 2 AT 4 o

2. 400x400F1320 x 3202 B E AT &

3

EFRITFER ROPEE,
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. BZEAERNA

ATRE T —MNETSTM32F746G-DISCORHITRAI, HPNATEIZERERNARENS

=,
&k RE
A5 R FA STM32F746G-DISCOMR 3 N HYRE RS 33tk T EFEA N EREGRIE:

[E]33. STM32F746G-DISCOHRIE @it B

ROCKTEK LCD-TFT 480x272 @60Hz

Lys

life.augmented

RAM
320KB

Qu;d 110 t 11 6-bit
* o

16 MB 8 MB

QSPI SDRAM MSv44628V1

1. BEELFRERENGERRER.
STM32F746G-DISCORHER N T 480x272 9 # R H1TE# RGB888 LCD-TFTHE R -

B ESTM32F746G-DISCOMME ZiFMIEE, BEEE XX SHAMG FNARFRF
STM32F746NG MCU #STM32F7 &5/~ B IREE A (UM1907) .

34T R T ERERISTM32F746 MCURIROCKTECH RKO043FN4SHE ¥ & H 1R
(RGB888) .

3
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[El34. STM32F746G-DISCO4R_ERILCD-TFTERE

U19
LCD CLK 30 [ | 5 LCD RO
LCD HSYNC32 | [C][i\KNc S? [® LCD RI
ERHsE LCD VSYNC33 | VSYNC R2 7 L(“‘D Rg
K LCD R3
LCD DE 34 | o I LCD R4
.|| R74 LCD DISP_ 31 | {ren g 10 LCD R5
T 4K7 : Re L1 LCD _R6
2 = 7
R7 12 LCD R7
N LCD BL A 2 | ; |13 LCD GO
Qe LCDBLK 1 | “ob 814 1cpal
—_———— VBL- Gl p—————
Go 15 LCD G2
] . Gy 6 LCD G3 | RGB8Ss
mgmepgy  LCDINT 38 1 g g 17 1D Gd
ICD SCL 39 | oo o EE LCD G5
12CF T it R 38 I: LCD SDA_ 40 | oox L0 LCD GG
e LCD RST 37 oo 20 LCD G7
21 LCD BO
3v3 S? [F22 LCD Bl
7 73 v 2l
T 2 vpp - —
+C49 . 4 ItDE
3 N 25 LCD B4
4.TuF GND e —
= 29 - LCD B5
1 00nF 35| SN 57 LCD B6
==— GND .
=2 GND o — |
= RK043FN48H-CT672B

WA 349 iR, RREFIESIEE AR S| IR EZZIMCU:
e LTDCIEOSIM:

24{IRGB#EO .
BfEF{S2: LCD_HSYNC, LCD_VSYNC, LCD_DEFILCD_CLK.

o HHFESIM:

LCD_DISPRk/E /2R E/RFHIRER.

INTHRERIT: SIFRRIE IR RRES =5 Fh .

|2CHE O A SRITHI Al 3R 1R B S .

LCD_RSTE{ISIMATILEMILCD-TFT, BiEER£BEMCUENRSIH (NRST) .
FTLEDE ITHIAILCD _BL_AFILCD BL_K3|HI: &3¢tHSTLD40DPURES B&#5Hi .

BieiEdlsE: £ 355 ARISTLDAODPURE IR —aFHEiE#Res, TIEHETEREA3OVE

55V,

AR EEIAS7 VAR RE, HAEHZIA10MHIKEBXLED,. BXE TS

FMEZER, 1HSESTLDAODHEIER.
LCD_BL_CTRL (PK3) S LtMESHBEFAUSTEX, MKEFEUIEEXHA.

it BT /E/STLDAOD B EEHTEN 5/ 80T s i — MRS (1L E10kHz) PWMIEES, FUXETZr=/ZE
(RSB HEE) » BITFPK3Z/H L REEAZPWME L & H L5, BTl FEEA#RSL

B,

3

H155—1GPIO 7/ MIEEFPWM A 1 & /F LI EE, Bt FEER IR
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6.2.2
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[E35. B IEH SRR

s 2 D5 47uF 50V
3 ; A 2
BLVDD —"Y"YY ,ggL ST 7] BAAS -~ ”‘ ’ o ,ﬁ\:H ]]:Eij }i}:; T VBL+
[ E = 4.7uH 1A 309 E [Fes = /BL-
FCMI608KF-601T03 =—= STPSILAOM VBL
Joonr E[m‘ Fmp;nv u10 [10nF
8 6
SW Vo —
N
s % = NG [/ BLGND
BLVDD} +— EN
4K7 =

—_—— — — KT 5 GND_ FB —
pk3 _Lcp BL crL RS1 ) HERLY B
0 STLD40DPUR RS2 IR7S
s | mEmme=m== 100K $10_1% 0805
L5 —
,|||_/WY'\

v v
FCMI1608KF-601TOBLGND BLGND BLGND

R ERE R TR 2 LE
BHEE

A BREELMEERPEE480 x 272 @ 60HzZM R~ R~T LK 24 bppii &R, T—HE2EE
BEMOEEHERE.

TR R RER

FrE B /Re2 IROCKTECH RK043FN48H-CT672B R/~ 28
o BIRSFIVYEER. 480 x 27218 %, HLEDENXMBERRMITHEIR.
o EIRZFEHEN: 24IRGB888 (Hit28 M E2) .

THE MR AR YRR E

RIBEHANFIAERATARISRAMA /)N, 154 422 7] UL T A ERSRAMBL SN ERSDRAM R,
STM32F746NGH6 MCURJH#R ASRAME K /)\ }3320 KB,
XBAUFERASRAML (240KB) (B4 10: STM32F7x6, STM32F7x7, STM32F7x87#7
STM32F7x9 #2497 LTDC AHB Z 1% & EEE40HD
MRzZhes K /AMEUTARITE:
e XIF24 bpp

—  MiZEhEE (KB) =480x272x3/1024 =382.5
e  XIF16 bpp

—  MRZEHEE (KB) =480 x 272 x2/1024 = 255
e  XI7F8 bpp:

—  MZEHEE (KB) =480x272/1024 =128
FEitt, RIFXLLER, 8 bppPrEHIMIZE HEE KN 128 KB, XMIERT, Mg masarid
I FAEBSRAML (240KB) . XXFF Mg diE R T H), FEH128 x 2 KBHIK /N8
3T HERSRAMA /)N,

3FF16 bppBIRFMUEE N E, FIERIMIERSE R/ (2x255KB) #8iE T HEBSRAMXA
N, FELb AL E T E A SMEBSRAMEL SDRAM.
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3FF24 bpp & RAWMZE PEOCE, FrEaImigE has k) (2x382.5KB) Bit T AEFSRAM
Ky, FE il E T miE AIMNRSRAME SDRAM
T—# R ESDRAM 160 2k E RS LR IEN S PR ER,
¥E24 bppI480 x 27253 LR BIEASDRAM 164 E
EXIMEE, APNYELRE TIERAINEESDRAM, B{AEEMETSDRAM L6 &5 E
UREWNPAUSEFREMSEI) 2855480 x 272 @ 60 Hz R 7R85 R~H#124 bpp & R 8 THL .
ATHEXHNEHREERTUUIHMENE RSRTMER, AREENITEGER
.
HHEHHLCD_CLK#)A9.5 MHz (ATFitE &R, &% & 6.2.37: LTDC GPIOLZ.
RE, ARPNMIZIRBUTESH, RETEHNGEMNWES ST &£ 119 RERK
LCD_CLK.
—  FRELTDCEREE: EXMIFHRAERT—E.
- REGENEEHCLKMWUE FFiEE5RE : HCLK@200MHzFISDRAM@100MHz,
- HMNEBMRLE IR E RS Rk BE R SDRAM 164iL.
-  [EBEARE]IMNBSDRAMABIAHBE & Z#=: 240 Fi1%& (DMA2DFILTDC) -
SE“LTDC + DMA2D"FFI— M EBITHHIG ZRTF 11, T 16AIHISDRAM, &RATH
A LLAZI34MHzZ .
Eitk, SDRAMI16{i L% E B I 4E45480x272 @ 60Hz 3 #i%E (LCD_CLK=9.5MHz) %24
bppAI IR,
6.2.3 LTDC GPIOECE
0 /& 344 FiR, ROCKTECH RKO43FN48H & /<28 1% 24 H1TRGB888E %3
STM32F746XxX,
LTDC RGB#ZO5|MELE
B3 T STM32CubeMXIN B 5, 7E5|HIBLIEIR R NERFIRE AL & PiiE—1 . 36RR
T an{alfEE FH STM32CubeMX % RGB88SHEH-AL & -
AP AT LB AT GPIOR ML B IEfAR & B TheE kEL B R AGPIO.
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[E36. STM32CubeMX: LTDC GPIOELE

Pinout | Clock Configuration | Configuration | Fg

B8 LTDC

: E----Display Type
QUADSPI
RCC

RGBEa3E (24 bits)
Dizable
RGBA3S (24 bits)
RGBS (15 bits)
RGB5S5 {16 bits)

RS RS - WS

]..

MBARE—NBEEHEE (WE 36 FRARGB888) &, FTAGPIOE B REERERA

TEL, FARALAE A ERIGPIOH EIZE S| LR E &M k.

1EPJI75|BIEC B ALTDC_GO& A ThEE.

E37. STM32CubeMX: PJ75|BIEIE RILTDC GO&ZRBIhEE

[ 37=BIRA T andel F

{ r7 |
Reset_State

LEFARLTDCIZEOGPIOE. & IE#RT, FRASIENSUFERREER.

LEFBLTDC GPIOEMEE EFUGE, BRARBEHERERESIEES.

EFHASTM32CubeMXi& EGPIOKIRE, KRR EEINF, RESELTDCI%ZH, /4% 38

PR
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[E]38. STM32CubeMX: LTDCHE

| Pinout | Clock Canfiguration

o & IWDG
b... [7] Activated
B ® LTDC

EH % RNG

------ Activated
B & SYs

= & TIMG&

e A e |

Configuration

... Display Type:RGB333 (24 bits)

‘... Timebase Source: SysTick

‘ _

Power Consumption Calculator |

LTDC !.g

MSv44633V1

£ 4 39 AHAMLTDCECER O, EIFMABLTDCSIM, REFHEAMLEEIREHIFR

r=lo

E39. STM32CubeMX: LTDC GPIO#H iR E it &

F
% LTDC Configuration

[ Parameter Settings | o7 Layer Settings | o User Constants | o/ IC Settings| & GP1O Settings|

Search Signals

Search (CrtHF)

Show only Modified Pins

-
Pin Name Signal on Pin

GPIO mode

GPIO Pull-up /Pull-down

GPIO output level

GPIO mode
Alternate Func...
Alternate Func...
Alternate Func...
Alternate Func...

Alternate Func... No

Alternate Func.
Alternate Func...

nan 1 _ D T I P PR =
PG12#PI9#PI10#PT147PT152P 0PI 1#PI2#P13#P 145P157P J6 7P 1T #PI8#P 19 4P 1 107PI117P 11 2P 1137P 1 147P ) 1 5#PKO #PK 1#PK2 #PKAZPKS #P. .

GPIO Pull-up...] Maximum output s... User Label Modified

Very High
Very High

No pull-up an...
No pull-up an...
Mo pull-up an... Very High
Mo pull-up an... Very High
... VeryHigh
Very High

an... VeryHigh

EEOEEEE

[

[

Maximum output speed | very High -1

User Label |

o) o) (s )
MSv44634V1

BREREFESIMWEE

LA ELTDCIEOS | &L BLCD-TFTHEMEZE EMRECER, APNE EEERERENHE
45 ESIM (LCD_DISP, INTS|EIFRI2CIED)

WLCD_DISPSIH (PI1251HD) ECEASHEFRMLIER, RKEHAEREE, BUWERSF
BRFEFIERR

69/91
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E{FFASTM32CubeMXEL B H R FHILCD_DISPSIBI, 7SI EEIT+4 SEPI125]
B, SAFIEFEGPIO Output (BI04 40) .

[El40. STM32CubeMX: BR&&{FEHESIE (LCD DISP) BLE

RE, NI¥LDC_DISP (PI112) SIHECEASHEF, HREENFHEFCPIOKRMA TSI
BE. REESIHEESEOP, BGPIOMEBEFEENSHE, A 4A1HFR.

E41. STM32CubeMX: J4LCD DISPS|B#MH B LiRE NS HBF

-

@ Pin Configuration u
GPIO | LTDC|
Search Signals
s iy mostd
Pin Name  Signal on ... GPIO w?putlevel GPIO mode  GPIO Pull... Maximum ... User... Modi...
i W
PI12 Configuration :
GPIO output level |High - |
GPIO mode |output Push Pul -
GPIO Pull-up/Pull-down [No pull-up and no pull-down - ]
Maximum output speed [Low - ]
User Label |Lcp_Disp |
Group By Peripherals [ Apply l [ Ok l [ Cancel ]
MSv44636V]|
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BT HAERSS FRIEE, FiLIANSELCD BL _CTRL (PK3) 3IBMREBEZNRA, MEKABRT
ERATESHTE, ETERBIIM.
BHELTDCH K

FIFO TS TRE st iR P T AT ZE ZEhal_ItdcIRZNFERFHAL_LTDC Init()R# P IERE. FRr
LR P ROIZFENVICH; B FLTDC £ F i .

E{FEFASTM32CubeMXERELTDCE FrhlT, FIRFEEiRINF, ARESHLTDCIRSH, /4% 38

FEI7R.
7 A 42 FFRBILTDCER EE O FEENVICIR BT+, RELTDCEETE, Rig8E
OKi#ZHH.
E42. STM32CubeMX: fEHELTDCEHFnfE IR+ M
[ LTDEC Cenfiguration ﬂ]
| q‘o Parameter Settings | q‘o Layer Settings | q‘o User Consiantslé FWvic Settingsi q"’ GPIO setﬁngs|
Interrupt Table Enabled Preemption Priority Sub Priority
LTDC global interrupt z 0 0
LTDC global error interrupt V] 0 0
) (&) (o=
MSv44637V1

6.2.4 LTDC/MEELE
ABNBAFA{ERASTM32CubeMX T EB ELTDCH 4/ FEFIEE S .

3
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LTDCH$hFARt FECE

REGHHEE
EXNMIT, RERE B 445w, BEEEWT:
-  fFAABHSIRC, EFFPLLAERGIRR .

—  HCLK @ 200 MHz, HEttCortex®-M7#ILTDCHIE{TF@ 200 MHz.

P HCLK 2 £ 5200 MHz /77£216 MHz, XZ% T 1EAHCLK | 27157 475 1#SDRAM_FMC 12 &
KB EAFEEL100 MHzZ .

AT EHASTM32CubeMXELE R LRI, 1B RFRMECEIRTIF, WM/E 43R,
E43. STM32CubeMX: B ehfig BikH-E

| Pinuutl Clack Configuration ||Cunﬁguratiur1 I Pawer Consumption Calculator|

HSI RC
16 MHz
| PLL Source Mux
[
HSL | ™~
| PLLM
Input frequency eE '—I' [ 15 -
25 i HSE 1€}
4-26 MHz

MSv44638V1

KRG, ESLNAZFTHHCLK@200MHz, i57ERT$hED B %Ik Hi% B PLLFITA 4 $hsE,
WNE A4

E44. STM32CubeMX: RZATEIE

R
00 |HOK b AHB bus, care,
ey al BMA (M)

 —— —-r..n.au EORT——eY
- L Iwmumdn:k (G
APEL Prascaler
r 1 Po
RGRTHMux * ja o - S0 IAn: poripheral clocks (MHz)
=51 RC L d 2
s
% I~ x2 _.;.m Tima cloclks (M)
5 M SYSELK (HH) AHE Frescaer HELK (MHa) APED Prescaler
o HEE BCLKT
LS 20— 1 2 = —4;‘____&”“ paripharal clocks (Miz}
— = P95 M4, S
PLL Sourcs e [ -
|8 nr -'nlluh-rdudwimm)
Hal -

3
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3

BENWEE
NiERERBIERPHISHEKITELCD_CLK,
ATHITHE, APNIZBERRENRSE.
B ERTHLI60 HZRIFTRITE, ITER:

LCD_CLK=TOTALWKTOTALHXRIETER (M2 4.7.2 7. LTDCAT ##A7/FH EF HIMELE
~eaBTFSH)
LCD_CLK =531 x 297 x 60 = 9.5 MHz

EFEASTM32CubeMXIFLTDCIR ZATHEBLE 59.5 MHz, 1HZEFRTHEC & %I,
SRIE AN & ASERRIEEPLLSAIFNF 435028 o

E45. STM32CubeMX: LTDC{GEF Sl E

LESNEL

3 . -
- - EJLCD TFT (MHz)

MSv44640V1

S ROl E

AT ERASTM32CubeMXBL & B ReEmTF, FARIZM S EHNEERPIRIE FSHEF
S FEESR, TG, 558 F#F 14 FROCKTECHEIER P RVIREUR{E. BIUFR
BRI B RET .

A TEERRENE, BAYRIREA 38higRERE BRI F, ARBETLTDCIR.
HELTDCECEF O, APNEFSH AN FHIESEE{E (8% /4 46) .
LTDCIEHIE SR MELE

£% SRMIER, HSYNCRIVSYNCRIZ2IER T A, DESSMZNSRTEM. MmT
DEfSS7EMfiti P 2RI, FUEHRNHIRENEET A, LCD_CLKESTRIZR
.

46 B R TR IBROCKTECHE RSB RHITHITHIE SMMECE LK LTDCE & .

DocID029237 Rev 1 [English Rev 2] 73/91




LTDCRz R~ AN4861
[E46. STM32CubeMX: LTDCRIEfLE
-
% LTDC Configuration u
«f/ Parameter Settings | o Layer Settings | o User Constants | &/ NVIC Settings | </ GPIO Settings|
Configure the below parameters :
Search : ch (Crtl+F) ¥ &
= Synchronization for Width
Horizontal Synchronization Width = Tpwels | LTDC_SSCR
Horizontal Back Porch 43 pixels H1EeE
IActi\te Width 430 pixels I B R RF[HIER
Boriontal FrontPorch_ __ __ __ _Spxes AR
HSync Width 0
Accumulated Horizontal Back Porch Width 43
Accumulated Active Width 523
Total Width 531 _ LTDC_TWCR
= Synchronization for Height
[\u‘erh’ml Synchronization Height 10 lines I LTDC SSCR
I\u'erﬁml Back Porch 12 lines %%%
Active Height 272 lines I HERSFHIER
Vertial FrentPorch __ __ __ __ _dlnes RIAFE
WSync Height 9
Accumulated Vertical Back Porch Height 21
Accumulated Active Height 293
EE" HE_'Elht [ _293"_ . LTDC_TWCR
= Signal Polarity
Horizontal Synchronization Folarity Active Low I
Vertical Synchronization Polarity Active Low .
IDaia Enable Polarity Active Low WA E
ol Cockpolrty | _Nomalimur,
= BackiGround Color
Red 0 .
— . AR B,
|  fzmRroBssstxt
— ——_a—_o—_ o—_ o—__ o—__ o—)
(o) [ ) (e
MSv44641V1
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LTDCEIRSHEE

EXNMEL, FrBRILTDCHT$hFNAT FER R 1ZESTM32CubeMXIi H Fi# 1 TIRE -
BANREERERTMERKEELTDC layerl S,

MREE, AP LUBREELTDCEEFOFHN BRI FEIRE A 2Bk
BRE2, tA& ATFR.

HE(FHSTM32CubeMXiEELTDCE1, AR ILERFE EiRINF, ARE=EHELTDCIR,
/A& 37w

£ /& 47 FERHILTDCEEEEF O, AAXIUEERIERIREIXI+, RELTDCE1S
#, RERELOKIRA.

#Xx—$, BRAUBEETSEH WA - >ERRE REREFMELAENIE

3
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E47. STM32CubeMX: LTDCE1E¥1i&E

r I
@ LTDC Configuration ﬁ

| o/ Parameter Settings| =/ Layer Settings | o/ User Constants | &/ NVIC Settings | &/ GPIO Settings |

Configure the below parameters :

Search : | Search (CrH+F) o
|- Mumber of Layers
[Number of Layers 1 layer ] A=
= Windows Position
Layer 0 - Window Horizontal Start 0
Layer 0 - Window Horizontal Stop 430 BORTHALE
Layer 0 - Window Vertical Start 0
Layer 0 - Window Vertical Stop 272
= Pixel Parameters
(Layer 0 - Pixel Format RGBSES | m’ﬁ%ﬁiﬁ%
= Blending
[Layer 0 - Alpha constant for blending 255 ] &1 Alpha 100% &R
—| Layer 0 - Default Alpha value 0 l
Layer 0 - Blending Factor 1 Alpha constant x Pixel Alpha BAEK
Layer 0 - Blending Factor2 Alpha constant x Pixel Alpha
[=] |Frame Buffer B
[Layer 0 - Color Frame Buffer Start Adress 0 ] (Eljgii%iﬁggfggE)
Layer 0 - Color Frame Buffer Line Length (Image Width) 430 R AWEERE A
Layer 0 - Color Frame Buffer Number of Lines (Image Height) 272
[=l |BackGround Color
Layer 0 - Blue 0
Layer O - Green a Agﬁ;;ﬁ %81?@;: F1
Layer 0 - Red 0

(oo ) [0 ] [com

6.2.5 ERFEEBHNIBNEFEHEIR
AHRLTDCIRIE R REARMMR T T EHEE, BRRENBAEHEGIEESEE,
BEHELX—S, BPRNEREERIGERNCHA TG RMETIE$.
FHALCDEg T A EGER AL TH

B R iR IR AL E LTDCE B 1G ZMAIRINRGB565RAE ikt (B HEEFHNEL
B 270M) FAS8T: FrEEEETTE 5817,

3
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3

AfIg{ER TLCD-Image-Converter-20161012T & ((FHTEMNESZHT, 5%

£ 487 .

B EG, BPUIES%IE{TLCD-Image-Converter TE, AGE/E 48R ETH

BEHEXMH - >ITH", REEZFEZROEGCH.

FEAMEIGRRTNSLTDC layerlfi2 & (480 x 272) —¥. MMRFEANESGR~T5LTDC
layerlBc EA—E, APRLLUAZERG X/, #ZRE% - >FERNHEFIEBRTHEM®

Elf%.

EXNMIF, FRNEGBRTR480 x 272, #HERSTirE (WA 49) .
F48. LCOEG#E#HE: =7

4 LCD Image Converter
File Edit Image Font Options Help
Start

< New Image
Start work with new

< New Font

LB e |

Start work with new font

image
Last edited files:

* Image, xml

Project's home page

E&MEEHERETIRNER L, WA A9FFmk.

BREGERAIIHNR R F 487 FREEFETHINEANLEFRE®S, ARNEE
ZIER, NMEEGERARMFHRIG. BEXUX—R, ATUEETREP SRR - >

R, /& A9 FRTR.
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E49. LCOEIfR¥%#REE: EBRE
r.‘ LCD Image Converter E@ﬂw
File Edit Image Font | Options | Help
D
o9 : ] External editor...
/ yanl Language r

0

+

life.augmented

Cursor: 2230 |Siz:: 480x272| Scale: 1x

£ /4 SOFFRENEINE O, &FEGER£, AREEMILFRPEFE RGB565E]
&, REFHRKNFERIZE A2 H R HOKIR.

JE:
B,

BTG EGRIEH G F TR, [BHXFIERT, MIZEFHEER JEMELTFF RS

E50. LCDEG4E#ES: R BEBRIAN

r
4 Options

=)

Preset: |Color R5GEBS

|| savess.. | | Remove || mmport.. || Export...

J

| Prepare | Matrix

Reordering | Image | Font | Templates |

Trailing bits:
] setto'1'
Block size:

from 2 block(s)

Byte order:

_) Big-Endian

V] split to rows

Delimiter

| RLE Compression

@ Litte-Endian

Prefis:
Ox
Suffic

78/91
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BERSKNH, BRIk, REENE SIFATHEREO P, BXHERRE
ACIC++kxt (*h) ", REETEHRFZRBH hXHEREFEESInc’HE
F (Smain.hxx eI EHERED

E51. LCOE GRS EmMH

r ~
{ Save result file as ﬁ
@-\Jv'_ﬂ. » Computer » OSDisk (C:) » v | 44 || Search OsDisk o]

File name: | STLogo_480x272_RGBS65.h | .
Save as gype:HEC.r'C+; headers (*.h) | vJ
* Browse Folders i Save I Cancel I
L

EHEAX R EEEMan.cXX . EBRET—13200FR, HPE8IFRARAIME

ERANKXHF, PO T REENEQEEEITER, ARREREN, WTH
N
[* ¥R ERIEE : image data_ STLogoxE X */

const uint32_t image_data_STLogo[65280] = {Oxffffffff, Oxffffffff, ........ >

FLTDCInLE gL ayer LiEEiatbHZ B AAEBIAE (NEDRIE G
FHSTM32CubeMX4 s BY I B R iZZEmain.cXX B EMX_LTDC_Init)FR%, %R EE Xt

LTDCHMZIHITELE -
FTEREER, APRIZIELTDC Layerl g a3 tatbiibi& & JERE A ERIAFH i
ik,

TEANBMX_LTDC_Init() S AIME MR Ae e g B .
I* BSTM32CubeMX T B4 R RILTDCHL & &K 35 */
static void MX_LTDC_ Init(void)

{
LTDC_LayerCfgTypeDef pLayerCfg;

hltdc.Instance = LTDC,;

[* LTDCIEHE SRR E */

hitdc.Init. HSPolarity = LTDC_HSPOLARITY_AL;
hitdc.Init.VSPolarity = LTDC_VSPOLARITY_AL;
hitdc.Init. DEPolarity = LTDC_DEPOLARITY_AL,;
hltdc.Init.PCPolarity = LTDC_PCPOLARITY_IPC;
I* B FECE */

hltdc.Init.HorizontalSync = 0O;
hltdc.Init.VerticalSync = 9;

hitdc.Init. AccumulatedHBP = 43;

hltdc.Init. AccumulatedVBP = 21;

3
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hitdc.Init. AccumulatedActiveW = 523;
hitdc.Init. AccumulatedActiveH = 293;
hltdc.Init. TotalWidth = 531;
hltdc.Init. TotalHeigh = 297;
FEREEY
hltdc.Init.Backcolor.Blue = 0O;
hitdc.Init.Backcolor.Green = 0;
hitdc.Init.Backcolor.Red = 0xO0;
if (HAL_LTDC_Init(&hltdc) '= HAL_OK)
{
Error_Handler();
}
/* Layerl& QAN BEIEE */
pLayerCfg.WindowX0 = 0;
pLayerCfg.WindowX1 = 480;
pLayerCfg.WindowYO = 0;
pLayerCfg.WindowY1 = 272;
I Layerl & RABRNIRE */
pLayerCfg.PixelFormat = LTDC_PIXEL_FORMAT_RGB565;
* LayerlE ZAlphai% E100% A iERR */
pLayerCfg.Alpha = 255;
I* LayerUR & EHIEE */
pLayerCfg.BlendingFactorl = LTDC_BLENDING_FACTOR1_PAXCA,
pLayerCfg.BlendingFactor2 = LTDC_BLENDING_FACTOR2_PAXCA;
I RPRIE BWE ettt (anSREMASMBSDRAM, MIRTELF0xC0000000) */
pLayerCfg.FBStartAdress = (uint32_t)&image_data_STLogo;
pLayerCfg.ImageWidth = 480;
pLayerCfg.ImageHeight = 272;
I LayerlBRIAER IR & */
pLayerCfg.AlphaO = 0;
pLayerCfg.Backcolor.Blue = 0;
pLayerCfg.Backcolor.Green = 0;
pLayerCfg.Backcolor.Red = 0;
if (HAL_LTDC_ConfigLayer(&hltdc, &pLayerCfg, 0) = HAL_OK)
{
Error_Handler();
}
}

LEBHREMEE TLTDCRE, APRZMEBEBHIZITE.
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6.2.6 FMC SDRAMEC &

HTI/MRSDRAME & TLTDCIRZE HgE, EtA X E# TR E. ZOLE RIKAESTM32746G-

Discovery#f_EFIFMC_SDRAMFISDRAMZ &1 %, FFRTLAEA STM32CubeMX Sk FHEI BRI

BSPIRFNIZESF .

E(F FAIBSPIRFNIZFELEFMC_SDRAM, iEEEUTHE:

1. BUUATRXERME)BIE S : BSP stm32746g_discovery _sdram.cFl
stm32746g_discovery_sdram.h. main.c3 & stm32f7xx_hal_sdram.h. ¥%
stm32f7xx_hal_sdram.cfstm32f7xx_Il_fmc.c HALBRZNFZ R34 N 210 B oh

2. BIiTEGHFFESDRAMIRIRE X 3K B Fstm32f7xx_hal_conf.h3 4 HISDRAMARLR .
main.c3X & T stm32f7xx_hal_sdram.h3z 4.

3. VHAmain() &KL HIBSP_SDRAM_Init() &4

6.2.7 MPUMISEREFEE

W 4.6 FHETR, ZIEHEEMPUR M LUEE S B Cortex®-M7HEM 4 i BN 5] L8 17 4 4

51 HI E M B B1RE .

AN BN FSTM32F746G-DISCOMRFE AL B AIMPUB AL B =~ 1.

fEFASTM32CubeMXA] LARABELEMPUTR SRR B . ATi&/aHd T A STM32CubeMX4E kY

MPUHL & B9 RS 7~ ffl

MPUBZE /=ffl: FMC_SDRAM

EHEERGIF, ERTRMEHAFRA; SIE XA TFSDRAMbankld, MEZEHNXALAT

SDRAM bank2#, & % 4.5.37: L# MSDRAM EEAATDC WiZE Hz54917 FEp iR By

SDRAMT Bt

B8 T UL TMPURE CE&BREAIFMC)

e Region0: EX TSDRAMEiEEE K/ A8 MB

e Regionl: EX THIZMX}256 KB (16 bpp x 480 x 272) , ESregion0EZE

e Region2: EXTREZMXA256 KB (16 bpp x 480 x 272) , ES5region0EE

52i5BA T SDRAMX I RIMPURL & .
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E52. FMC SDRAM MPU fig & 745l

0xC0000000
A& H[X256 KB
0xC0200000
JEE X256 KB

- X131 256 KB
- EEFH#RSE

- T[T WTWA
SR

- RABUT

- X#5i2 256 KB
- IEEEEES

- AT WTWA
- SE2i1E)

- RAHAT

0xC0800000
MSv44686V1

MPUBELE ~fl: FiEs3st+AaIQuad-SPI

7RIt BT A Quad-SPIE OB EMPU., QSPIGMBREEERET, EAILUAT

Cortex®-M7, DMA2DELTDCH#1Tif1El. Hitk, REQuad-SPIEMOIRE HTFfikSmetiE=,

FEMPURX AR T A 1 TELE -

e Region3: ENXZEAQuad-SPIFTFitZE], BwIIRE ABRE I FRICPUHEM ML)
1Z X5 .

e Regiond: EXELBRQSPIAEZIE, RMEEEHALUAEBIEERE RN,

53i%RA 7 Quad-SPIX IS HMPUEL & .
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[E53. Quad-SPIXIZRMPUELE

0x90000000 - X134 16 MB
- ERGHE
WER
i
QSPIZfiEE AN (16 MB) il
0x91000000
Ox9FFFFFFF
MSv44687V1

SDRAM#FIQuad-SPI MPUEZE 7= 4l

LATKHES (FBSTM32CubeMX&ERR) E7R T A0ai% ERIE BBl & TFMC_SDRAMAIQuad-SPI
KIMPUB .
I* MPUBELE */
void MPU_Config(void)
{
MPU_Region_InitTypeDef MPU_InitStruct;

* BERAMPU */
HAL_MPU_Disable();

I* BEEXIFHOKIMPUETE */

/* 33FSDRAM, EMPURBMEL B A IE & 7588 */
MPU_InitStruct.Enable = MPU_REGION_ENABLE;
MPU_lInitStruct. Number = MPU_REGION_NUMBERQO;
MPU_InitStruct.BaseAddress = 0xC0000000;
MPU_InitStruct.Size = MPU_REGION_SIZE_8MB;
MPU_InitStruct. SubRegionDisable = 0x0;
MPU_InitStruct. TypeExtField = MPU_TEX_LEVEL1,;
MPU_InitStruct.AccessPermission = MPU_REGION_FULL_ACCESS;
MPU_InitStruct.DisableExec = MPU_INSTRUCTION_ACCESS_ENABLE;
MPU_InitStruct.IsShareable = MPU_ACCESS_NOT_SHAREABLE;
MPU_InitStruct.IsCacheable = MPU_ACCESS_CACHEABLE;
MPU_InitStruct.IsBufferable = MPU_ACCESS_BUFFERABLE;

3
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HAL_MPU_ConfigRegion(&MPU_lInitStruct);

I* BLE X 1RMPUBE */

I* IFFRIEMX, EMPUBMEE AHIEEFMERS */
MPU_lInitStruct.Enable = MPU_REGION_ENABLE;
MPU_ InitStruct.Number = MPU_REGION_NUMBERZ1;
MPU_InitStruct.BaseAddress = 0xC0000000;
MPU_lInitStruct.Size = MPU_REGION_SIZE_256KB,;
MPU_InitStruct.SubRegionDisable = 0xO0;
MPU_lInitStruct. TypeExtField = MPU_TEX_LEVELZ,
MPU_InitStruct.AccessPermission = MPU_REGION_FULL_ACCESS;
MPU_InitStruct.DisableExec = MPU_INSTRUCTION_ACCESS_DISABLE;
MPU_InitStruct.IsShareable = MPU_ACCESS_NOT_SHAREABLE;
MPU_InitStruct.IsCacheable = MPU_ACCESS_CACHEABLE;
MPU_InitStruct.IsBufferable = MPU_ACCESS_BUFFERABLE;

HAL_MPU_ConfigRegion(&MPU_InitStruct);

I* BLE XIH28MPUJE % */

I FREMRX, EMPURBMELE AIEEFIESSE
MPU_InitStruct.Enable = MPU_REGION_ENABLE;
MPU_lInitStruct. Number = MPU_REGION_NUMBERZ2;
MPU_InitStruct.BaseAddress = 0xC0200000;
MPU_InitStruct.Size = MPU_REGION_SIZE_256KB,;
MPU_lInitStruct. SubRegionDisable = 0x0;
MPU_lInitStruct. TypeExtField = MPU_TEX_LEVELZ1,
MPU_InitStruct.AccessPermission = MPU_REGION_FULL_ACCESS;
MPU_InitStruct.DisableExec = MPU_INSTRUCTION_ACCESS_DISABLE;
MPU_InitStruct.IsShareable = MPU_ACCESS_NOT_SHAREABLE;
MPU_ InitStruct.IsCacheable = MPU_ACCESS_CACHEABLE;
MPU_InitStruct.IsBufferable = MPU_ACCESS_BUFFERABLE;

HAL_MPU_ConfigRegion(&MPU_InitStruct);

I BLEXIH3MIMPURBTE */

I* $¥Quad-SPIXIHHIMPU B MHEL & A2 HEF 725 */
MPU_lInitStruct.Enable = MPU_REGION_ENABLE;
MPU_InitStruct.Number = MPU_REGION_NUMBERS;

MPU_ InitStruct.BaseAddress = 0x90000000;

MPU_InitStruct.Size = MPU_REGION_SIZE_256MB;
MPU_InitStruct.SubRegionDisable = 0x0;

MPU_InitStruct. TypeExtField = MPU_TEX_LEVELO;
MPU_InitStruct.AccessPermission = MPU_REGION_NO_ACCESS;
MPU_lInitStruct.DisableExec = MPU_INSTRUCTION_ACCESS_DISABLE;

3

84/91 DocID029237 Rev 1 [English Rev 2]




AN4861

LTDCR F7R$l

6.3

3

MPU_lInitStruct.IsShareable = MPU_ACCESS_NOT_SHAREABLE;
MPU_InitStruct.IsCacheable = MPU_ACCESS_NOT_CACHEABLE;
MPU_InitStruct.IsBufferable = MPU_ACCESS_NOT_BUFFERABLE;

HAL_MPU_ConfigRegion(&MPU_InitStruct);

I* BLE XIg4RIMPUJE 1% */

I* FQSPITEEERAIMPUR 4L B M IE E 3 1i%% */
MPU_InitStruct.Enable = MPU_REGION_ENABLE;
MPU_lInitStruct. Number = MPU_REGION_NUMBER4;
MPU_InitStruct.BaseAddress = 0x90000000;
MPU_InitStruct.Size = MPU_REGION_SIZE_16MB;
MPU_InitStruct. SubRegionDisable = 0x0;
MPU_lInitStruct. TypeExtField = MPU_TEX_LEVELO;
MPU_InitStruct.AccessPermission = MPU_REGION_PRIV_RO;
MPU_InitStruct.DisableExec = MPU_INSTRUCTION_ACCESS_DISABLE;
MPU_InitStruct.IsShareable = MPU_ACCESS_NOT_SHAREABLE;
MPU_InitStruct.IsCacheable = MPU_ACCESS_CACHEABLE;
MPU_InitStruct.IsBufferable = MPU_ACCESS_NOT_BUFFERABLE;

HAL_MPU_ConfigRegion(&MPU_InitStruct);

I* BRAMPU */
HAL_MPU_Enable(MPU_PRIVILEGED_DEFAULT);

}

B CD-TFTERMNESEIR

ST T 5ZHE#4], WANUCLEO. DiscoveryfMEVALYR, HPHHFZHAR R RER.
SHFAREARLERREFEFHALTDCRISTM322E4R, DBI (FMCZSPI) #OMAFIFSTM32
58 REEEE.

SHFHMSTM324R, LTDCHTIEIEE REHR.
X LS AR AT A TGS E B A HEL B TR IhAE.
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F17. STM328ER, HMATLIDCHEBIR ELCD-TFTEIR
TFT-LCD#R -
[=]
ShEB SMER | QSPI
L R w0 Ky | o8 P, filiz S(ig';" SDRAM | SRAM | (MB)
(Inch)| = " L]
32Fa29l DPI 2.4 2;1§Ox RGB666 | Eifg 16 fir NA | NA
STM32 RE
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STM32 | EVAL2 DPI 1 5.7 | g |RGBE66 | mzmfE | 256
F439xx 32 fi 16 fiL NA
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EVAL L DPI 43 |75, |RGB8S8| mE
STM32 | 32F469IDISC ) 800 x ) N
1690 OVERY | MIPIDSI| 4 |- " RGB8SS| -zt 32 fir NA 16
384
STM32 | STM32469I- 800 x
FA79%x EvaL@D |MIPIDSI| 4 |50 " RGB88S | mgit 32 {ir 164 | 64
32F746GDIS 480 x N N
COVERY DPI | 43 | " |RGB888| Mz 16 i NA | 16
STM32 640 x
. DPI 5.7 RGB666 ey 320
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32 i 16 fi 64
EVAL 480 x
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STM32F769I- 800x4 — N
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STM32 STM32F779I
F7x9%% i 512
@ EVAL mpLosi | 4 | 8924 rgRass P 32 i1 164 | 64
STM32F769I- 80 ) AL AL
EVAL
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