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STM32F10xxx RiEBIERSTEMEIZHIZE (FSMC) #itik

STM32F10xxx R & BB 7SI HIZ8 (FSMC) AN INERTRAEIN SIS, AI{E STM32F10xxx
WisHIE 5 L FhiFfEsEiEN, H35 SRAM. NOR Flash. NAND Flash % LCD #&4H.

FSMC NOR Flash/SRAM fEfi# XigiE 4 MCU FH1T# & LCD &0, BEAZHA.

FSMC NOR Flash/SRAM 7&4i# X 13} i3 BA

FSMC 124t 7 an 4514 LAEH] NOR Flash/SRAM:

o EFRIBEMTMET NOR Flash/SRAM BY7EiEXE: AN EEXIEFTRARS
NOR Flash/SRAM/PSRAM ##0, {FHSMmAYHIESIBNEFRENFEXE.

BRASZERAL / BEERE

R EFEARTEIEEE2E: NOR Flash/SRAM/PSRAM

EXMERFIES B R L TRE: 8/16 fi

*¥F NOR Flash & #Ffitss, BARZERARLHREIER

REZHESHAE: BR/Z2H. MHRE. HFRE

o RBEASREZARATREN: WEXATAHESREFEHAARKFEE XK FES.

E 73 NOR Flash/PSRAM 1= X R T ME S 7, FrAR P RRIBEFESTFE, (kR
BRMSH.

FSMC BT Z NS mIE, LUIEM SN FMES O . BURTIRfiEssn, —u
SRARE,
HERTIHINBETFIMESRE, WA LIIRBEESSEFMANEN AC HFER, HHEIE
BETHESH:

® ADDSET: ithifiti# 7At(a]

ADDHOLD: it {R#%6t (8]

DATAST: #(#EiE AT (8]

ACCMOD: ijiatE=

L SHANE FSMC Rt 0 & MR ERSFES. BEESITFBFE, NE M
¥ RIpEER AT {EiIL MR 5 5 i i E ERH{ER AR F.

HBEAT BEXR, FSMC_BTR &7 A Ti%iR{E, FSMC_BWR HFF:2H T E#1E.




AN2790 STM32F10xxx RiE MBS EHIZHIEE (FSMC) #iEiA

YEARTEESE, BPRARTEFREN TS
® CLKDIV: Ef$h4 it
o DATLAT: #UEIER

1HEE, % NOR Flash I, WIZBERTARS, MERME—RAIFT.

H#RIZEZL NOR Flash B, %t s BERSIMFSERXE TR, HLELIFLT, @5
EHREMESH.

A1 A2 RR T EHE NOR Flash i o) #A 8] B R E BT .

B 1. 5% NOR Flash iZif la)iF

Frifa T

A[25:0] *

NADV _\ /

NEx \ i

0 | - -
D[15:0] ' ) - \ il A R a3
[ A
(ADDSET +1) i (DATAST +1)
HCLK & T HCLKJE

IR Hotfwisein

ail4724c
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STM32F10xxx RiERIBRSFIEITHIER (FSMC) ik AN2790

E 2. 2% NOR Flash BijlalktFr

Frifd et

A[25:0]

NADV

NEXx

NOE

NWE

D[15:0] i FHFSMCIKZh

A

>_

P Sl i

(ADDSET +1)
HCLK &3

(DATAST + 1)
HCLK & 3

Y

ai14723b
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AN2790

TFTLCD (BEERAEHEREREE) 5 FSMCiEQO

2

2.1

TFTLCD (EERAERBETRH) 5 FSMC #Q

wERH&E LCD #EO

1B FAREERRINES LCD IRENEEHI S PE LCD B, AIfERASRITEOBESRIEHIgEED.
% LCD B AMAR RAM BT B/R, THEEEMEFRIRIEH =F1E.

5450 LCD Bt ARE, #8 LCD EELRIEHIE.

FAME LCD THBEREENMEETENRL: Z£ENEELZATAR. F6&. BE (K
TAED, —FHBELZATIEE (FEEAR .

—RRIERT, ATARMAESRE LCD 0!

e RGBiEO, FARYES

e MPU (ffitIEzEE ) #A (FiTeHEiT

FREER LCD #iE N EIRFNEE, HEXASH RIS, XLEIRs1:57E RGB 55 MR 5%
15 Z B T4 .

1R% LCDiXHE LCD #£#88, #1TMPU O 5 RGB 55 2 6 RU4EHR ., —L5 BT =R EhEE,
NBIEHEE . EHISE1ER ZEFERIF LCD.

Ze1 5 TER TIEH|22H LCD 5% % MPU LCD #£#|8289 LCD Z[ERYX 7.

x1. MCU b LCD #=HI 88t s Fn ik =
MCU g9 LCD #5488 LCD gy LCD #5388
FEEHMER RAM  (BLAS) LCD i=H|BsHhE 2T RAM

ELERIF LCD S8 ETIENRS MCU RS | X3 LCD B AT A MCU EOAEIE.

BENEMAE, FESRE. HR. Sik0S

(EZ MPU 284 BEREMAE, FESRE. HX. S O0S.

%8 MCU BIE (FEXRMRFmPMNEFTLCD K | TEMAR QVGA (240 x 320 %) KT,
MPU i&it) - ERERTIHIFEHZER.

% DLAY LCD MPU H1T#E0OZEE! 4 Intel 8080 (180) #A Motorola 6800 (M68)
T—TEE A4 E4E4% LCD Intel 8080 22K Motorola 6800 &3O 5 STM32F10xxx FSMC
HTIER.

LCD ZHIBRES A AME: KIRESHIEHIES
HIRESEZEZLCDEIR R, BURTLCD &R (84, 91, 164, 18{usk 24 (EF# ) ) .

EHESHTEXRELRE GEZHE) , URFMEREEETLE (EAESE) LCD FiEEs
£ RAM.
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TFTLCD (HERAERRETE) 5 FSMC#QO AN2790

2.2

JE:

2.3

10/45

Z£2 17T LCD Intel 8080 2 & Motorola 6800 & [ B #I15 5 .

¥ 2. HITiENIE | BRE
= 6800 4bIE 38 8080 4hTE 28
— — — Ihae
RS E R/W RD RW
0 1 1 0 1 EHESE CR%
0 1 0 1 0 EEHEEFEREANES
1 1 1 0 1 ERTHIE (RAM)
1 1 0 1 0 SEEREE (RAM)

FSMC 5§ LCD #&#riZOry 8B %

STM32F10xxx FSMC & /M A [E /Y 64 MB 77X 18, LL3Z#%F NOR Flash/PSRAM K 2L A5
ERTENERS .

IMNERTFRESE Sindl s =l . BURFISHIE S

TR MBI A EIEE S8, {B FSMC £ E—rZI 2 agip s — AN epse . 840 F
EXEEE T EASFRERE, SEFEE R E S5

HINENECLEE, FSMC T LCD EHISEEME{ES. BT LCD#ZEO/K FSMC &
SRR T

® FSMC[D0:D15]: FSMC #iE5sk: 16 %

FSMC NEx: FSMC K i%

FSMC NOE: FSMC % {# e

FSMC NWE: FSMC B1#ge

FSMC Ax AT7#LCD &7F:55 LCD B8 RAM Z [Bi£IF Ay —Rt b 2%, ExA[ A0
3| 25

1EE BRI N Zals S KB - FEHZ.

LCD #4t B2 F A /HHT FSMC NOR Flash/PSRAM 7Z###X14% (NEx) L{RIX5HLCD RS 5/
BIFTERIHE  (AX) .

#Izn: XfFNE2 A4, LCD £ 0x6400 0000 77 0x6400 0020 ; X7F NE4 7 A0,
LCD Z## 0x6C00 0000 #70x6C00 0002.

1% FSMC 3&3#£Z LCD Intel 8080 (180) M

LCD Intel 8080 £ MPU #OEF O MEFIESIH—MEEERL, FRAZ, BUAT MPU EQO
Beh. FEIRPTXLES.




AN2790 TFTLCD (BERRAERRERE) 5 FSMC#EAO
%3 LCD Intel 8080 #=MO3IHH
LCD &5 =St
RS LCD HE8ikF
D0-D15 #47 DO-D15
cs Fi%
RD TR MBETEEH
WR EiRE: RBEFY
E3. FRRT FSMC 5 LCD Intel 8080 &) i 8L8Y %1%
3. 4% FSMC #%#EZE LCD Intel 8080 ##0
NEXx CS
NOE RD
NWE RW
AX RS
D0-D15 4 D0-D15
STM 32F10xxx LCD 8080 M
NEx, HrpxrlLZE1%4
Ax, Hrxa L0425 Ai1518
2.4 1% FSMC 3% LCD Motorola 6800 (M68) [

LCD Motorola 6800 £ MPU #AOEF M/ MEHIESFA— M EIEEZ%, TRALT, BUATF MPU

BOREN. FA4iRRTIXERES.

* 4. FSMC #A LCD Intel 6800 5|4
LCD &8 =Si%m
RS LCD FHiFaikiF
D0-D15 #i& DO-D15
cs Rt
E BRIZRES
RIW IIRM1E | BIRME

A4 BT FSMC 5 LCD Intel 6800 #3 [1 [8] B4 888U 3% 43
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TFTLCD (HERAERRETE) 5 FSMC#QO

AN2790

2.5

12/45

& 4. ¥ FSMC #%#Z L CD Motorola 6800 #0
NEx cs
GPIO pin E _
NWE RIW
Ax RS
D0-D15 4 D0-D15
STM 32F10xxx LCD 6800 #H

NEx, HoxalLLE154
Ax, HxnLUE0425

ai15190

A&/5 BT LCD Motorola 6800 ##[15 FSMC By 5 —fhiE#E.

5. ¥ FSMC %3 ZE LCD Motorola 6800 30 (D
NEXx Cs
NOT E _
NWE RIW
AX RS
D0-D15 4 D0-D15
STM 32F10xxx LCD 6800 #%11

NEx, HoxrLLE1%4
Ax, HxrfLUE0E25

ail5191

1. R% LCD ARANEHFRIESIM.

LCD 5 100 5| R KR E
STM32F10xxx 284 FSMC B4

STM32F101VC/D/E #1 STM32F103VC/D/E 3 100 5 | ISt M A B EEH. EINEELHFSMC

=S, F6HHTHRELCD 5 100 51MI$3E 8844 FSMC £ O ALY

2t Al FF LCD #0089 NOR Flash/SRAM FSMC 525480 T -
® FSMC D0-D15: FSMC i R%. 16 i
FSMC NE1: FSMC Fi%: {XgE{FFH NOR Flash/SRAM Bank1l

® FSMC NOE: FSMC & {#EaE
® FSMC NWE: FSMC E{FgE
® FSMCAx AT#ZHLCDEHEFHRSLCD B/Rz5RAM Z [EliRFE I — iRt 2%, Hrhx A4 16

2 23




AN2790 TFTLCD (BEERAEHEREREE) 5 FSMCiEQO

] 6. 18 FSMC ¥ Z 100 31325384 /9 LCD Intel 8080 ##0

NE1 (o]
NOE RD
NWE RW
Ax RS
D0-D15 4 D0-D15
STM 32F10xxx LCD 6800 %1

Ax, HxTLU&16%23

ai15192

2.6 MFItE

W ERTA, 3T 52 NOR Flash K7Fi#3%, AIEEARBAEMIN. BE FEEXHF LCD
fE AR . EFEURT AR MZHIES KUK LCD XS EmPRIIT A,

2.6.1 LCD B
F5 8 TEERE LCD MEk, BFitEMEMNE FSMC IR,

5. LCD 8080 AR FF45tE
e 5% &4
taH AR FFAT (8] RS
tas Hb ik 3 7 B (8] RS
teve RGEHART 8]
tcyc(READ) RGREEARTE (33D
twRLW SIRIERIRIOR T WR
tWRLR BRI AR RO B B RD
tWRHW BREME R WR
tWRHR BRI B B RD
tbs IR I LR (8] D0-D15
toy BB RIFET DO0-D15
tacc iR 17 15) B 8] DO-D15 (IR EEURFfAZBEA C)
top iy 22 1 B E)
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TFTLCD (HERAERRETE) 5 FSMC#QO AN2790

2.6.2

-
i

14/45

FSMC Bt F

B%, LCD#EOfFEMH ModeB (EMAERY RIER) , iXERIEEMAMERE AR E.
ERERT, FSMC FZE=/FtES%: ADDSET. DATAST #1 ADDHOLD.
XLESHIRYE LCD 4314315, 5 STM32F10xxx AHB Btgh  (HCLK) HIEF 3.
T A1 F1/F2 BRI NOR Flash/SRAM iZ A B FE, A THI%R:
Soiigife RIS EA LCD FiZ{ES THEF_EAEZ BIRIATE. [/ FSMC A8 SEH &
THHE LA E

5 /i&ifial = (ADDSET + 1) + (DATAST + 1)) x HCLK = toye
DATAST S ESIREP S ESHTRAF LA AZ BN E:

SiEseES KB TR E BT = DATAST x HCLK
AR FSMC MIEMAEEE, SMEE TR E:
o EKXE/iLifalkt(E
o AREIMAERFFIEIREIR .
Fit, HFINFWHTER:

((ADDSET + 1) + (DATAST + 1)) x HCLK = max(tcyc. toyc(READ))

DATAST x HCLK = tyriw
DATAST @54

DATAST = (((tacc *+ tas ) * (tsu(pata_NE)* tv(a_NE))/HCLK) — ADDSET — 4

L.
® isypata NE): FSMC_NEX KB FRHEEH
® tys nEy FSMC_NEx {ERFZ| FSMC_A H¥
® (tsypata NE)* ty(a NE)) =36 ns

LAFEFSMC A7/5/#2CAT, 15HRNOE /70 587 /FAIL.CD EXE7F. 1525 % STM32F10XxXxX
SZFHHHINOR Flash/SRAM FSMC A7/ &5 5.

EERFHIEBATAET#ZE (FSMC) A7/EER ET#4H15/5, 152 % STM32F101xC/D/E 77
STM32F103XC/DIE A ZBEE##5F .

A




AN2790 Ampire AM-240320L8TNQWOOH TFT LCD 5 FSMC #93%0
3 Ampire AM-240320L8TNQWOOH TFT
LCD 5 FSMC 930
3.1 Ampire TFT LCD ¥0
AM-240320L8TNQWOOH TFT LCD £/ T — M x ATUAT LCD 154188 ILI9320. A EIEA
Intel 8080 =} Motorola 6800 #M. EHIEIRA 18 iizk 16 i, HFFEA 320 x 240 &%,
HEARNAZEIEH, FSMC 5 Ampire TFT LCD BY# OB BN T :
1%£3% FSMC Bankl NOR/PSRAM 4 3 #5 LCD 244
o TFiESEEAH SRAM
o HIBRLWEN 16
o IFEFATEES
FrEEESH L RIRETE.
3.2 EEE

i3 FSMC bankl NOR/PSRAM 4 1% Ampire TFT LCD (ILI9320 $=#88) #EZE STM32F10xxx
FSMC LA=#l LCD {55 .

76 BIRT LCD 3R 3| BIF1 FSMC SIBIBBIXT R X FR . BT FSMC GPIO #(ECE A 8 FThAE
HER

% 6. FSMC #1 Ampire LCD 5B

LCD 55 FSMC 55 S/ w05 E {ES 1A
RS A0 PF00 btk AO
D0-D15 D0-D15 GPIOD/GPIOE #4% DO-D15
cs NE4 PG12 R
RD (E) NOE PD04 i aE
WR (R/W) NWE PDO5 =N I

E 7 RBRT STM32F10xxx #i= % 28F0 Ampire LCD (ILI9320 #4188 ) [ AYSLAYEIE. I iEE

A STM3210E-EVAL 4R R IEEZE .

15/45




Ampire AM-240320L8TNQWOOH TFT LCD 5 FSMC Rg#£0

AN2790

g 7.

TFT LCD 5 FSMC HIfE{iEiE

Ampire AM-240320L8TNQWOOH TFT LCD

D[0.13] D013
AJ0..23]
0..23
A[0.23] =il
s .
TFSMC_NEA — o
T FSMC NWE————on——
CNI6
T & PD1 [—$—F3—
T 1 FD2 —5—55 N
PD4 — WRsCl PD3 —5—F5\]
FSMC NOE — RD PB4 — D]
RESET# RESET PD5 T D5\
P12 D6 N
pps —13 D7 N
N
= 14 DS
R107 22 | moo  eon 1500
7 ~ | L T TR
+3V3 —Ams 2 BL Comrol  PDI2 %¥
-.ws}—t VDD PDIS —1Bl
3¢ [N el — 15 D13
||}——;: GND PDIS —o ]
=— GND PDI6 —Z D0
-3\'3}——.‘.‘,—1 BL_VDD PD17 —-—-N
= sDO
=20 | spi
HEEEREESR

3.3 B it &
ZeT 41T Ampire AM-240320L8TNQWOOH # & LCD Rt a1 53k, AFitEBE#I FSMCRTE.
*7. LCD 8080 ¥ OB FF4F1%
wes B8 (N
tAn He kR FFE (8] 5ns
tas He ik 2 37 B (8] 5nsi%, 10ns§
teve R BR8] 100 ns
teyc(READ) REFERTE (3 300 ns
twrLw SRIER R BEE 50 ns
twrLR EHRERYIRBR R BE B 150 ns
fwRHW S MEN SRR E 50 ns
twrHR FHRME S PR E 150 ns
tps HHEE LR i) 10ns
ton BB RFFRT (] 15ns
tacc #E 177 1) Bt i) ;&KX 100 ns
16/45 ﬁ




AN2790 Ampire AM-240320L8TNQWOOH TFT LCD 5 FSMC B93E0

¥Rz /Y LCD FSMC B}
ERALARAR, FMNE:
® HCLKIZEA 72 MHz
e FSMC ifai&R=A ModeB
Eit, FABNTER:
((ADDSET + 1) + (DATAST + 1)) x HCLK = 100 ({XABEH, EHIFHIMXEAN LCD)
DATAST x 13.8 =50
DATAST @504 :
DATAST = ((tacc + tag ) + 36)/HCLK — ADDSET — 4
Eitt, FATEWT FSMC B E):
e HHFEESIATE. Ox1
e Hulb{RIFET(E: OxO
o HUEEIIRTE: Ox5

[S74 17/45




Bl

AN2790

4 [&] {4152 AR
AR FAEIRET:
® STM32F10xxx E &
e LCDIRmIEMH (RHITH LCD FARRMAMERNEEINGE
o —MFEMIEH, BLUAR LCD EahmEBIARIEFIFERAEMNEESRE (main.c A
stm32f10x_it.c X .
R PA{ERHEREMIRE . NEYEOBEH /B s BRI A .
4.1 LCD &3/ [ {435t BA
AAAEIRINAREZES LCDEN. EXEE TRENEE . F8FRT T BRI HAHR.
% 8. IR & EE 15t AR
Xt WLRA
fonts.h, lcd.h, - LCD EX. ;ci”ix R E R B
1ed.c - BAINEE (Mgatk. 1%, 5&7FHE, 5 LCDRAM, RERTEA,
Eﬁ'i@)#, iﬁ‘?‘f‘?r IﬁF%QJX’r Iﬁlz% LCD %g)
AREK
RANRARXLRHBIATHITHREREMNEEFNITESImIIE (LCD MR, EXAXR. B
EER. BERGEHTHES) . £9 BRTXEDRE.
®9. S LCD IRahE#
B AR iR
STM3210E_LCD Init #4A1L LCD
LCD_SetTextColor HEBXAREGE
LCD_SetBackColor REBRHE
LCD_ClearLine BRI Ry 2
LCD_Clear EREEEAS LCD
LCD _DisplayStringLine ZELCD L EBTF®m% 20 M =EH
LCD_SetDisplayWindow WEREREO
LCD_WriteBMP ERINEEIAER Flash RIS EIE F
18/45 17




AN2790 [E 415 AR

4.2 BITIR?

4.2.1 E.:]

£ 8 BiRT STM32F10xxx LCD ERHIXERSG. EXRFRTELFIL. APEER UP.
DOWN. RIGHT. LEFT ##AESH, LUEEFREMFREPHEE. BHHENTFEE,
EIET SEL 428 (HixTEMRHRE, S4HI SEL AT . BHRE TS, Fix
¥ Return R FIRT SEL.

’

8. RTREEMEN

, > Al ) EFlash |

—> MifFlash |——’| Wi Flash > CPU > LCD |

—»{ 3 Flash ->bvMA > LcD |

—» PyiiiFlash -> LCD3 |
R [H]

—>] NOR Flash >CPU->LCD |
—>__NORFlash | NOR Flash >DMA >(CD |
—»{ NOR Flash -> LCD£ /i |
P SIS SRAM

SMBSRAM |——>| SMIBSRAM -> CPU -> LCD
] 5iiSRAM -> DMA -> LCD
—»{ 5N SRAM -> LCD# [

& [A]

=958

:
?

STM32F10xxx #ilf,

> 4[4 /i 4 41 EINAND Flash

|
NAND Flash |——>| NAND Flash -> CPU -> LCD |
|
|

—»] NAND Flash -> LCD [
—» NAND Flash#3 fst

—>| e e HIEISD |
SD " spk->cru>Lcp |

—»] SDF > LCDjk ) |

ai15194

Ky_l 19/45




Bl AN2790

422 BIRR

WTFERBZRE, EETRFEE, SEEFRMAECHEEN NOR Flash. EiE EFRERA I IEH
YR327f NOR Flash A B ahiER, R EEEREK, WAEBETR, LCORELSE
RAEO RAGEE.

& 9. EEEHR

Warning
No loaded Bitmap
files. Demo can’t be
executed.
Please be sure that

all files are
correctly programmed
in the NOR FLASH and
restart the Demo

ZEEFRIEHMEE NOR Flash 1, M| LCD £ ER¥GNEERE STHRIE (RAF10) .

10. ST ##i%

/£

zE, 25 31#, LCDBRELELRET/A 11 Fa STM32F10xxX B H »

B 11. STM32 &%l

our creativity

A,

J."f

£ STM32F10xxx iAWz, SHEMEFEE, EU—HERFHNERETR, ER—RE+iE
SR RAEFEE., BA{EHA UP. DOWN. RIGHT. LEFT#ZMFARS, EEEENFXE
B, EEHANFIE, 1HET SEL #£F4%5, NS R RSk BEFREN B FRs.
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E] 12. e

APPE 3B ZFR

AR

1. [A12 hRRAIEFRFE B http://commons.wikimedia.org/wiki/Crystal_Clear.
EEFREZE, MAZMKIINTFRETRUNE, FIEHENEFRESIITFEZT, MAL3FR.

13. HEE B T3k 8

APPEIERZFR

APPERERIZR
APPEE$2 £ 7R

iBEl

ﬁ 21/45
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4.2.3 S
RRRBETAESM. FRARE. FERERREREN, WEL4FR.

A 3

ai15162b

B AERIEER LB RIGHT. LEFT. SEL. UP. DOWN $E4+F%40 S

® UP. DOWN. RIGHT. LEFT#ZHATHEFXEMYFIRELBEPFRISM
e IR SELIRHSEELRI%E

e UPDOWN ZHBTEFREPERESM

o FHFERE LEXRE, iH#E Return —{T4& T SEL

22/45 Ky_’
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4.3

e o)
P

A i)
P

J

LCD j&~K

% LCD &AM B RIRE— TR S, MNARFHSAUEIZIEEHE/RE LCD £. 3
FHBLH, BAIVEAT CPU f£4F1 DMA f£il. M FEMIER, SITERRREFERE
LCD k. LEEF[EAMETiETEESIEEUR [8 LCD 5 \E&HYATE ZF1.
ATRET M ERIEMEITAR.

EIZE T, R#IE{TFHCLK = 72 MHz.

W ETAE R T B AT IS STM3210E-EVAL R ZE5E K. EFIEHAET AR 77hE5E,
FAHENEEE., STM3210E-EVAL #RA A T 7f25E:

® NOR Flash: Numonyx M29W128F, Numonyx M29W128G. Spansion S29GL128P

SPEESRAM: ISSI 1IS61WV51216BLL
® NAND Flash: Numonyx NAND512W3A2CNB
® SD- ™. Numonyx SMS128FF

BRI B 5 X B 145 -
®  Z5#3: bitmap

e #: 320

® 5: 240

o HFNGFELS (L

o [FHR##HER: 150 KB

ZIFITVLCD &R/, EMEEARENZHEIFTAFRELZE (AE5Flash, #/38SRAM)
HRIREE L, Y \.CD FEHE_LE A 1S Ha7ES.

15. EAEE (EERD

WARNING

You need to copy
bitmap Images i1n

Memory.

Press the JoyStick
to continue. ..

1. 7FE2E A WER Flash S5ME SRAM.
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AEB Flash

AERS LCD EREFIRRFMT NER Flash PRI EIE R, KUKRITEHBI—W R R E.
AT ERHENE R INEEIE A8IAER Flash #1.

HE R EHE2IAE Flash

ZFREBERATIEE R M NOR Flash 42| RER Flash B A9¥E E et

LikiFiZTHRER, LCD SR R/A16 PHEER.

16. BE R E52AEE Flash

Copy 1In progress.

Please wailt...

LHEHRETHE, LCD RELSHIMA LT RIHEE.
B 17. BE R EHZAE Flash B

Copy fTinished.

Press any key to
continue.

A Flash -> CPU -> LCD

ZFFEEER CPU WARER Flash iEREHEERI A FIEES A LCD. AAMBRUSAXRER TR (X
ER) .
LRI NI Flash -> CPU -> LCD 38E, LCD REL£RERA 18 AF 19 FHIFIE.

4
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4

& 18. hiE B 7R STM32F10xxx B B RiEE

I~
STM32 Releasing your creativity

[

S o ~
. " 3

& 19. ST #xiH

HIEEEMHBRIETT SEL 1%, MNEEFIEHRR/AE20 PR)FE.

20. BB BRFHRE

Timing: 14920 e-6 s
FPS: 67 fps

Press any key to
continue.

AEE Flash -> DMA -> LCD

% FIEEH DMA NAER Flash iENEIEER F FIEESALCD (0% CPU fag) . B)EA
U KRERTR (EER).
kNI Flash -> DMA -> LCD 8, LCD R¥E LS RE/R/A 18 F1/£&19 dhpizhE.

HIEEBMHBRIETT SEL 1%, MNEEFEHRR/A20 PR)FE.
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& 21. B [B) B 7R F 3K
Timing: 15994 e-6 s
FPS: 62 fps
Press any key to
continue.
A& Flash -> LCD E &
LTI AT LSRR E BT AR Flash iZBE AN E K . EAET RVL B, HEHA
B (S MRTEE. BZENSARESHN 18, HEE RVL A FRAMEMEE.
432 NOR Flash

26/45

&S LCD ETE IR TFM#T NOR Flash FEIEE F, WARITE HA—WU R RE 8.

NOR Flash -> CPU -> LCD

ZFREEM CPU M NOR Flash iZBEIEE R FHESA LCD. MAMERUSKEERT
(ZIER) -

&%+ NOR Flash -> CPU -> LCD %8, LCD R¥E L£R/R/A 18 F1/£&19 hpizhE.
IS ERIRT T SEL %5, WHEEFILEFERE22 PRTFRE,

22. BB BRFRE

Timing: 39249 e-6 s
FPS: 25 fps

Press any key to
continue.

NOR Flash -> DMA -> LCD

1% F3E(EH DMA M NOR Flash iZEVEIEE F HEHES A LCD (0% CPU fag) . M ER
URAKRERETR (KER).

4
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1%#Z NOR Flash -> DMA -> LCD &K, LCD R¥EL£RER/A18FE19 FHIFIE.
ERIEERAE IR T T SEL 24, MFEELEH TR A 23 hiyFies,

23. BB B F3REA

Timing: 37305 e-6 s

FPS: 26 fps

Press any key to

continue.
NOR Flash-> LCD &
ZTFEBATUSIEMRERTM NOR Flash iEEBMFANE K. Ei@ET RVL 5%, 15417
AMEE (S MEREE . Bz ERRAREAR 17, ZEE RVL A F S A SRS,

4.3.3 4MER SRAM

4

AERS LCD B REIRREMTINED SRAM I EE R, URITEEA—W R RTE .
BASERHENE R MEEIE BRSNS SRAM F,

B FEHI25MEE SRAM

ZFELAATIHEE M NOR Flash £41Z15MER SRAM H B35 E L,

LORIRIZFRER, LCD FSRRA24 PRGEE.

24, BE A E512)5MB SRAM

Copy 1In progress.

Please wailt...

LHEHRIETHE, LCD RELSHIA25 FHEE.
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& 25. BE K S5 5MEE SRAM SERL

Copy finished.

Press any key to
continue.

4pER SRAM-> CPU -> LCD

ZFREBER CPU MIMNEE SRAM ZEEUEE F FHEEAN LCD. MAMERUSKEERT
(IR .

L% $E5MER SRAM -> CPU -> LCD 38/}, LCD RE £ ER/A18 f1/&19 haizhE .
BB EMIE T T SEL %5, NaiEELEFRRAE26 PRI TF3RE.

& 26. BB BT FREL

Timing: 28773 e-6 s
FPS: 34 fps

Press any key to
continue.

4pER SRAM -> DMA -> LCD

% F3RE(EH DMA MWIMER SRAM iZEREEEE R HIEES A LCD (0% CPU faf) . BB R
U KRERTR (EER).

LR IESMER SRAM -> DMA -> LCD 38R, LCD RE £ RR/A 18 /A& 19 FHIFIE.
EIREEMEERHE T T SEL 25, NHE =R RA27 bRy TFiEEs,

4
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& 27. BB B FREA

Timing: 26649 e-6 s
FPS: 37 fps

Press any key to
continue.

4pER SRAM-> LCD EE
ZFRBATLUZISAEE BRAIES SRAM iZEAAENE R . B8 RVL FE, 557/
MEF (S MERIEE. Bz BsAKRIELN 17, ZE%E RVL TR XLEREE.

4.3.4 NAND Flash

AER4 LCD SBREITRREETF NAND Flash FEIGIEIEE, URITE B —W & R=EE .
NAND Flash 22775 EU# FI &8 16 KB £&7F.

IEIE KWL 16 KB i HFE AN LCD.
BAEEKHERNE RN ZEIEHA NAND Flash #.,

£ EAFHIEE K SA NAND Flash ZI#A 7/a57NAND Flash Z75% %, Z NAND Flash &
BRI L.CD FEE=ZEFREAEA -

1€ & K £#I%2) NAND Flash
iZFRE R TI%E K M NOR Flash £#I%] NAND Flash # a3 E bt .
LWEFIZFER, LCD F£ETRA28 FHIEE.

28. % B K E41% NAND Flash

Copy In progress.

Please wait...

HEHRIETAE, LCD F&EESHIA 29 HEHE

4
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& 29. BB E £ 513 NAND Flash 58

Copy finished.

Press any key to
continue.

NAND Flash -> CPU -> LCD

ZFIEFER CPU A NAND Flash iZEVEIEE F HFEES A LCD. BB RURXKIRE BR
(IR .

L% NAND Flash -> CPU -> LCD &/, LCD RE LS RRA 18 MbhBIzhE.
= IBEENEERIET T SEL iR, NaiEEIEFER/A20 F1419 FRITFEE,

& 30. B RRFRE

Timing: 83615 e-6 s
FPS: 11 fps

Press any key to
continue.

NAND Flash-> LCD i&JE
ZFFERRATLSIEHEE E7RM NAND Flash iZEUIEANE A . BE8T RVL %, 558
MEF (S MEREE. Az B RsABTIELN 17, ZEE RVL A TFTRAMNENEE.
NAND Flash #I8f&3X{k
ZFREERTIERTE NAND Flash IE . HikFiZFRER, LCD LSRR A3L HhEE.

4
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& 31. NAND #2 [ I81E

Please Wait...

% NAND Z[4RMET AT, LCD £ RRA32 haEAa.

& 32. NAND R IZIET B

To exit Press SEL

EERHIZFxEIFIREE] NAND ¥ 7328, 1H5i% SEL.

4
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SD

AERS LCD & REI TR REMET SD £hpIBEE R, UKITERM—mERE E. SD F4
FiEEERAMAER 10 KB £&1F. M—% 10 KB iZBIEE K #FE A LCD.

BARERBNEERMBEEREY SD £,

EARFAFEESH S SD FAIHASD £E 758, &SD FEH#HERILCD FHESERE
HE A

& R EHIE SD +
% F 3% T IE B\ NOR Flash £#I2) SD -+ E9fE E it .
LIEIFIZTREAR, LCD LLBR/A33 hAHE.

& 33. BERE§2 SD £

Copy In progress.

Please wait...

LHEHRETHE, LCD BB LSBRA 34 FHHEE.

34. BEREH2 SD =K

Copy finished.

Press any key to
continue.

SD ¥ -> CPU -> LCD

ZFREEM CPU M SD FiZBEER R HBEEA LCD. MMERUSKEERT (KT
iR

1%+ SD £ -> CPU -> LCD &R/, LCD RRE LSRR/ R/A18 #1/&19 hiziE.
& IREBNEhERIRT T SEL 124, NWaEFIEFHERAE 35 PRIFRE.

4
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& 35. BB B FREA

Timing: 48192 e-6 s
FPS: 20 fps

Press any key to
continue.

SD + -> LCD i

ZTFREATUZEZEMEREETM SD FIZBRHAEINER. Er@EE RVLIFE, =6 ER
(Bl WMBTREE. MZERRARELN 157, ZEE RVI AT RALERSFE.

4
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LA o ap
¥ TFTLCD 5 FSMC 0. t4gE
710 A T HEIE R EARRFEES R RERE .
% 10. LcD BxEE® @
. N w= | TDMA KR | F DMA B | S#biiE
L L AME | BR | Tgreia  |mEmeE|  (FPS)

KR Flash 150 KB 320x240 |16z |14.920 ms 15.994 ms |67 fps / 62 fps
5PER SRAM 150 KB 320x240 |16z |28.773ms 26.649 ms |34 fps/ 37 fps
NOR Flash 150 KB 320 %240 |16 {iz 39.429 ms 37.305 ms |25 fps / 26 fps
NAND Flash 150 KB 320x240 |16{x |83.615ms - 11 fps

SD £ (14D 150 KB 320 x 240 |16 iz 81.257 ms - 12 fps

SD £ (411) 150 KB 320 x 240 |16 iz 48.192 ms - 20 fps

2.
EFE—MERT, MAER Flash 154,

1. CPU %} 72 MHz,

FSMC $5i% /4 36 MHz.
Rt iEl it 8 1E M Systick ERT2E, IR Keil 451%8% RVMDK V3.20 - 03, Thumb2 &3,

CPU f&iiZ Ltk DMA &R, X2 E A AER Flash A
BEHITH T L. AT, BEERLTER DMA EIMEYF, EAXE CPU RIHRRM L R IFITH
THEIE.

Z CPU MAEZBFlash # TS, TM AEBFlash #7747 DMA £ 150 2.
X FREIEE ([ZEEHFESBRIEER), £ESELE

RAM # 7TCABATAT L 2 DMA 1£5).

SDIO B $f55 % A 24 MHz,

AR CPU M A58 Flash 2¢




AN2790 LCD &Iz
6 LCD &~ 4miz
AEURRT EHER DFU GREFRBEHAR) LA, M2 LCD RN . EXHET STM3210E-
EVAL R ERI 314 -
ZETHEER DFU HIZRYETIE, FT#HIT:
® 7 STM3210E-EVAL #RF01EH PC Z [B/{EFHZIAIERY USB Hub 2.0 5iR#EO
o XATHBINA, 1% PCRAMBIHAEERIH N
o [EHEMRER PC
i 2 1#/H DFU [z fFAT, &R STM3210E-EVAL #RAI#98k 4 IP14 17 F17E& 2-3.
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6.1 4%%2 M29W128 NOR Flash
EEYR12 NOR Flash, 5B BN THE:
1. BHEERFERBITIGRE, BERGEEMNITESME DFU EHIE, FER IJTAG
fn#k DFU 59&1%
2. ¥/ USB £1% STM3210E-EVAL #RiEH#EE PC. HEREE—REITIIRE, BEE
BARFRERS . RIHEREEHRHR.
HEPHN DFU R, 1F#%T STM3210E-EVAL #R L&Y Key $%4H.
3. i&{T DfuSeDemo.exe 2%
A36 FRIEASEL. 7£ Actions HERHY Select Target(s) Xid, i%£#F NOR Flash:
M29W128. £ Upgrade or Verify Action £/, s Choose... #%.
E] 36. #R#E NOR Flash
DfuSe Demo (v2.2)
dyailable DFU and compatible HID Devices
STM Device in DFU Mode  [renmpsticiiade PRUMads
T VendoriD: || VendorID: [0483
Supports Upload Manifestation tolerant
Supports Download Accelerated Upload [ST) | Procuct ID: I:l Procuct ID: |DF11
Can Detach : :
Vergion: Version: |0200
Leave DFU mode |:| E
Actions
Select Target(s) Targetld = Mame Available Sectors [Double Click for more]
oo Internal Flash 256 sectars...
IJ1 5P Flash : M25PE4 128 sectors...
2 NOR Flash : M29w/128G 128 sectors...
Ipload Action Ipgrade or Verify Action
File: File:
‘endor [D: Targets in file:
Chocerr Procuct |D:
Transfered dala size Version:
0 KB[O Bytes] of 0 KB[O Bytes
1By D Bytes) [ Werify after download
- e [C] Optimize Upgrade duration (Remove some FFs)
L ime duration
00:00:00 Choose. ..
Quit
36/45 IS7;
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5 X&$TFAE37 HFRIMED. %% STM32_FSMC-LCD_Demo_NORFlash.dfu 32 f4.

iz'[f_ﬁ?“% STM32_FSMC-LCD_Demo_NORFlash.dfu 3¢

37.

Look in: | ) images - 11' * ,

5TM32_FSMC-LCD_Demo.dfu
[=sTM32_FSMC-LCD_Demo_MNORFiash. dfu

Filename:  |STM32_FSMC-LCD_Demo_NORFashdfu | | oOpen
Files of type:  Dfu Files {* dfu) = Cancel
[[]Open as read-only

6. FRFETE Open i%fll. HZEME OB R, S Upgrade 128, HIIXEES
A, i&3F Yes 454 (WA 38)

Z] 38. B Yes 4k4E

Your device was plugged in DFU mode.
_ ! Soitis impossible to make sure this file is correct for this device,

Continue however ?

Yes No
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7. M29W128 NOR Flash %mi2#21EFF 14, 1 /& 39 TR,

39. NOR Flash 42
- DfuSe Demo (v2.2) Yl
Available DFL and compatible HID Devices
Application Mode DFU Mode
— VendoriD: [ | VendorID: [0483
Supports Upload M anifestation tolerant
Supports Download Accelerated Upload (ST)  Procuct 1D: :’ Pracuct ID; | DF11
Enbdech WVersion: I:’ Version:
Actions
Select Target(s) Targetld = Name Availlable Sectors (Double Click for more)
0o Internal Flash 256 sectors...
m SPI Flash : M25P64 128 sectors...
02 NOR Flash : M29w/128G 128 sectors...

Upload Action

File:

Transtered data size

Bytes)

Time duration

00:00:02

Abort

0 KB(0 Bytes) of 340 KB(348622

Uparade or Verify Action

File: STM32_FSMC-LCD_Demo_NORFlash.dfu

Vendor ID: -0433 Targets in file:
02 STM32_LCD_Demo

Procuct [D: |3210
Version: {0001

[]Verify after download
[] Optimize Upgrade duration (Remove same FFs)

Target 02: Upgrading - Erase Phasel 153 M8

Quit

4
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LCD & 4Tz

6.2

LCD

R REE

= ERIZAER Flash F189 STM32_FSMC-LCD_Demo.dfu X4, 15EBENTHE:

1. ¥ NOR Flash 4245 AS, 7E Action #EARY (Select Target(s)) XiF, i%#¥ Internal
Flash, 7£ Upgrade or Verify Action &, & Choose... &40

40.
-

[ ]
]
)

DfuSe Demo (v2.2)

Available DFU and compatible HID Devices

STM Device in DFU Maode

Supports Upload
Supports Download
Can Detach
Achions
Select T arget(s); Target Id
0o
0
14
|,|F load Action
File:
Choose..,
Trarisfered dala size

340 KB(348622 Bytes) of 340

KB[248622 Bytes)

Time duration

00:00:13

Application Mode DFU Mode
Yendor ID: I:l Vendor |D: | 0483

-

Manifestation tolerant
&ccelerated Upload (ST) - Procuct ID: Procuct ID: |DF11

‘Yersion: Ij Wersion:

Leave DFU mode

Name Available Sectors (Double Click for maore)
Internal Flash 256 sectors...
SPI Flash : M25PE4 128 sectors...
NOR Flash : M29w128G 128 sectors...
Uparade or Verify &ction
File: STM32_FSMC-LCD_Demo_MNORFlash.dfu

Vendor ID: Targets in file:
02

STM32_LCD_Demo
Procuct ID: | 3210

Version; {0001

[ Werify after download
[T] Optimize Upgrade duration (Remove some FFs)

remR yerify

Target 02: Upgrade successful ! l

Quit
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2. EXSHTHAEAL REIRMEO. WA 41 EfR, %% STM32_FSMC-LCD_Demo.dfu
Xt

41.

1% STM32_FSMC-LCD_Demo.dfu 3

Open -
Look in: | |=) images ~Q 2 = E-
5TM32_FSMC-LCD_Demo.dfu
5TM32_FSMC-LCD_Demo_MNORFlash. dfu
File name:  [STM32_FSMC-LCD_Demo dfu | [ open
Files of type: | Dfu Files {*.dfu) - Cancel

[ ]Open as read-only

3. FEd Open izfll. HZAMWEOBHINAE, S Upgrade 324, A< HIMAHE
EE O, WA42 hER. &5 Yes 454,

42.

B Yes 4k4E

Your device was plugged in DFU mode.
! So it is impossible to make sure this file is correct for this device.

Continue however ?

Yes No
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4. STM32F10xxx B ER Flash FFi&4R12, /243 TR,

43, K Flash 41z
3 DfuSe Demo (v2.2) """

Available DFU and compatible HID Devices

Application Mode DFU Made
—— VendoriD: | | VendorID: [0483
Supports Upload Manifestation tolerant
Supports Download &ecelerated Upload [ST)  Procuct |D: I:l Procuct ID: | DF11

_ .Can FJelach _— — . Version: :\ Yersion:

Actions

Select Targells) | ai0etid | Name Awailable Sectors (Double Click for more)
0o Intemal Flash 256 sectors...
01 5P| Flash : M25P64 128 sectors...
02 MNOR Flash : M29w/128G 128 sectors...
Upload Action Uparade or Verfy Action
File: File: STM32_FSMC-LCD_Demo.dfu

Vendor ID: -0483 Targets in file:
0o STM3210E-EVAL_Demo_V1.

Procuct ID; | 3210
Transfered dala size Version: |0001
0 KB[0 Bytes) of 50 KB[51500 Bytes)

[ \erify after download
[ Optimize Uparade duration (Remove some FFs)

Time duration

00:00:01 oroe s ate

E— Target 00: Upgrading - Erase Phase [15%]...

Abort Quit

ﬁ 41/45
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5. YRIERERMA, & Leave DFU Mode. X4 4 BHrM DFU X Y12 57 4

R, WMEA4 PR, ARRRFIE.

44. B DFU &%

Actions

Select Target(s): Targetld = MName

Version: I:l

- DfuSe Demo (v2.2) e
Available DFU arid compatible HID Devices
= Application Mode DFU Mode
y : Wendor |D: Cl Wendor |D:
Supports Upload Manifestation tolerant
Supports Download Accelerated Upload [ST)  Procuct ID: |:| Procuct |D:
Can Detach

Yersion: I:l

Available Sectors (Double Click for more)

STM3210E-EVAL_Demo_V1.0_Production_Pack

Time duration

00:00:01 Choose. ..

Upload Action [parade or Verify Action
File: File:
Vendor ID: | 0483 Targets in file:
- 0

Shonses Procuct |D; |3210
Transterad data size Version: | 0001
50 KB[51548 Bytes) of 50 KB[51548 :
Bytes) [] Verify after download

0 STM3210E-EVAL_Demo

("] Optimize Uparade duration (Femave some FFs)

Successfully left DFU mode ! J

Quit
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7 it

FSMC EHZEMEERMR T FHMHE, AAESRE LCD #O, AMEZEARNBARS.
FSMC i&&RThiE. T4 K LCD R TE. KA E STM32F10xxx FSMC fn_E MCU 8.
SSAIBRIZHIThREZRE S, ATEIES LCD B8O, MABIKNBERZHBATIE 24,

AR FEIRETR T /EMFER STM32F10xxx FSMC 5 LCD ##0. {#/H/ 8 STM32F10xxx 4LFE
RENBIERRNA.
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BiTh %

&1L g

SR &7 TE
2008 £ 7 B R

22 A 1 WIIEHEA .
2008 £ 9 A fiF% T 3 COSMORAM RY51 A

19 H 2 M/E1: 24 NOR Flash i£i5/587/5F A 2: 24 NOR Flash 51575

AT/FRMIER T NWAIT 55.
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BTG R
R SCRIPE DU 5 BB B2 F Ko SRR B VPRI ASOR BT RO B RE, WA AT, BLSRSHTRRAS IR SO SRS A A
ASCREHAE B AL ST AT G RUEE SR T RIL T AT CUST” ) ORI BN ASCRS B A SCBIR ™ it S Wi 55 BEAT A SR ekt
AR, AR ST A
A ST = SRR ST [ 5 4k i 5.
STT BAT RSO ASCTIR ST 7™ S AR 55 IEFE AL, ST BEAS AR5 3 £ sl A I AR SO ST 7™ B IR S5 AR A ST

T A ATEFTTE IR, ASCREAS DT A7 5 ST AR S BOEAT AT AT W 2R SRR 7S AR ACVF T o IRAS SCRATA B8 900 AT AT 585 = 7™
%E@iﬂﬁ%{ fi\‘/ﬁ%&i‘)&?{ﬂ PR B =5 i ke, AT P AT AT R A, S A A B ATy A AT Ao e85 =™ Al iR %
ST R B RAE o

BRAEFE ST MM &K T A F Y, BN, ST X ST SRR / SEENEM PRI AHRIE, SFREARTAXENE. E4frel’ (&
TR AEE R X AR NG , RBREMEF . BRI P BB BRIE -

RELSANRAENETRS. Wit BEESa™RUREL TIRRMRFAENAT AR (A XNREEFHEHNERONH, §

W, AR, EHEARERATMIEZEFERNRSE;  B) SZENMH; (O KENARKEHFRR, H/R 0 MRNARMRASE. W
REEE A B AR ST K, TORMETE QLA TErRNA, BRI s SR T BEEA, KRR U0 B A E L
SEEMEMRAR, RELSEI7 SRR AHIEE MRS, RERERET TSR RS . RIEAHARBUFEEMITHRRE, ESCC. QUL
BR JAN IEsOAGER= SR TR -

ZRA) ST 7™ B A AN A T A SOR Bt (K P AT/ SR il HOEE 5 B ST B ASC TR ST 7™ i 5 55 52 7 AR A GRAIE R AL, JF HASR BL
AT TE A ™ K ST HAEAT TEAT:

ST AN ST bR ST 45 [ 5 b DX %) g Ak sl T U R e«
ARG T AT BIRACZ BT AL A (5
ST Bhs A VR AR A W I M R b . TP 44 FOR L4 BT 4 (U 7
© 2015 STMicroelectronics {48 T AUH]

B S AEE AT
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