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SPIM (External SPI FLASH memory interface)f Kl Bt 90x08400000 - Ox093FFFFF(16MB), &
AT32 MCUMA (1) —FtFlashifiln) 77 X H 2 AT LM B 2t Flash{f AAT32 MCUR #h:Flash. 1%
77 XA M T F EBank1/Bank2, F 7 AIRYE BARTE SRIGHRGHE . FFESPIMJE 1] LAME NFlashy &
SEILANT TR

®  (ESPIMHIEAFBH P HATEET, Kl T Bankl/Bank2—FEHATRET .

o M IEFEBVIMSPIMHLLL, {ERAEFAE, B S fim.
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2 SPIM B2 B

SPIM{Y ST VF4%Z 7-(32bit) Bl & 7 (16bit) #fF, FEHATEE. HAE. HERSPIMAT, WAJE AT HIMA 1L

LSBT

SPIMEAT32AN A R 517 i AR R 2 B, rTREAEH pintT BT AN, BARIEZ 53 B A5 7 bt (FIRM

DS, T LAAT32F403A R NG, iR ER1E AL 1E

21 Vel R AEDIERAE

WIate Rt b B8, AEAT32(BSPH L2 e il s B, P ] AELHE R

1) {#ifEGPIOA. GPIOBFIIOMUX CRMH %},

2) BLEXMpin PAS. PA1l. PA12. PB1. PB6. PB7 yfiffi & Mt i .

3) IOMUX_REMAP275 77 % i fESPIMZ 1

4) WHEFLASH_SELECT#F /7 4 IE B ESPIM Flashffj 284
5) fiHKEYf#48iSPIM: S5FLASH_UNLOCK3ZFf£as21%, &4y 75 0x45670123F11

OXxCDEF89AB.

6) HTISPIME AR, HEFLASH CTRL3ZH 1725 IOPLKAL, fn ki 0, We] LLIT4E

BAESPIM.

2.2 Flash B S%#

SPIMA] UARC & SR A R 5[ spi Flash, SCHRFINFRSEMIT R, HEIEIIEA R LUE S % T FIASH

B,
# 1. SPIM LRI A&
44K mam oonECT AT
g =2 H
TSR E
Write Enable 0x06 0x1/0x2 2 KRS INAF T ESCRF 0x06 454
Quad Page Program 0x32 0x1/0x2 2 RS NP8 R B SCFF 0x32 $54
Sector Erase 0x20 0x1/0x2 2 RIS INAFH8) T B SCFF 0x20 $54
Chip Erase 0xC7 0x1/0x2 2 RS NP T BESCRE OXCT $5 4
Read Status R X 3
_ 0x05 0x1/0x2 2 A5 INAF Y 75 #E S Ox05 54
Register
2 RGN TR EESTHF OXEB $64
Quad I/O Read OxEB 0x1/0x2 )
24bit Addr + 6 /> Dummy cycle
Volatile status . N s
: ) 3 e T MIEFEE S 1 INAER, B4R A 30K %R AT
Register write 0x50 X .
# N7 Status Register H 1) Quad Enable (QE i)
enable
Write Status 0x1 o
_ 0x01 RS 1IN RESF:
Register-1
- 0x50 5 0x01
Write Status
0x31 B CHFE 0x50 5 0x31

Register-2

2.3  iEEE

B A% 7 (32bit) 8 -7 (16bit) U5 17 75 E s U R ikt Bt : - 0x08400000 — 0X093FFFFF
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1)  FTIF9RFEERE, FLASH_CTRL3%7 4% #FPRGMf7 & 1

2)  HEAEET(32bit) Bl 2 7 (16bit) 7E 75 B gw FE 1 bk 5 N BE

3) MERE NTERIEIFLASH_STS3% /745 OBFALE FiF B, AR IERE RS N 5B

4) KMYFLEE(E, FLASH_CTRL3% 7 #:FPRGM{. B0

5) MEREEANRY), HHFLASH_STS3% 74 fIPRGMERRFIEPPERRAL, 1R AL HONI L R
EYNDRY)

2.5 ERHBE

SPIM#E 44> ~Mass ErasefllSector Erase, %/ sector[#l & ~H4KB, 7EAT3I2/{IBSPH O 4 48 pli g
SRE, F AT DAE R

Mass Erase

1) AR, FLASH_CTRL3%f£#CHPERSHIE 1

2) JFUA#ERR, FLASH_CTRL3ZHF#ERSTRALE 1

3) KM, FLASH_CTRL3%f£#:CHPERS{ &0
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Sector Erase

1) AR, FLASH_CTRL3% {£#$SECERSHIE 1

2) EFERE X, FLASH_ADDR3ZF/74% 5 N 5 ZHEM: B X (1 bk
3) JFUH¥EER, FLASH_CTRL3FfF#ERSTRAIH1

4) KM, FLASH _CTRL3%f£#:SECERSHIEO

2.6 InEEE

KN SPIM AL S R 5 FEMCULE: v 78, ABT 1B 7ESPIM Flash B i 8dE 4 7 F B2, SPIM
PO TN ITRE, K R GG EE I R R T N AR 5 B S A Flash, AT32 MCUBHUSPIME
i 2 e BT AR B R IR EE, R A, (RUEEE 224, e 5L AT FISPIM scrambled KEY
N R G X EOx LFFFF820-0x 1 FFFF82F3 [ P 3k -

® 4SPIM scrambled KEY1H 4> NOXFFFFFFFFRS, % Dhfe ki

® 4SPIM scrambled KEY{E A4 NOXFFFFFFFFRS, N Thie e . AT32 MCUMMEFLASH_DA
LT BB AE NN Va4 7, /N T 0x08400000+FLASH_DAMHE X I BHE oS, H4 T %k
PEATIIR R FH B SCA7 A
T EHEGANT I RS DT IR (RIF— 2, 75 R B] GE-FEE ] T E A2 L 7T 62 IE 7
(I Z 5T RIGA N 4120 & 7 SPIM scrambled KEY J FLASH DA, 54 ZE1E BN tH 2 20 & 4 A HY
SPIM scrambled KEY 4 FLASH_DA.

& 1. SPIM scrambled KEY F&j# bk

Ox1FFF_F820 NBANK3KEY1 BANK3KEY1 nBANK3KEYO BANK3KEYO
Ox1FFF_F824 nBANK3KEY3 BANK3KEY3 NBANK3KEY2 BANK3KEY2
Ox1FFF_F828 nBANK3KEY5 BANK3KEY5 nBANK3KEY4 BANK3KEY4
O0x1FFF_F82C nBANK3KEY7 BANK3KEY7 nBANK3KEY6 BANK3KEY6
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& 2. SPIM #3715 FH

0x0840_0000

AT

0x0840_0000
+ FLASH_DA

WIS A7 L

0x093F_FFFF

2.7 TEAEEREK

KI9SPIMGERAESMA R, SZIABEREMECR, AR EEE, FIRERDPCBALKE.

JEE: SPIM iz17 43 % MCU 19 AHB I #1417 172, Ll 245775 SPIM i, MCU X1/ iiz {7 AHB #i3 # #=
KRN, A5 MCU 75 SPIM F/7 i3 fT IR ASF (17 /1 ' 2% DS HI8 L EFK1F 2 11

K 3. SEHl
VDD
R1 VDD
10K
R2
. ; 1K
SPIM_101 -] DODQL  HOLD#DQ3 — PIM_1O3
SPIM_IO2 2 weipQ2 CLK [ SPIM_SCK
VSS DIDOO SPIM_100
GND
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FAFFSPIM, 75 2E & R H AR AN IPHIOE A 1) .

M SPIMAE FH OB A X R HAB AN AL RERI 1A, A LLIORIE A A& B H A 2, (HdnTfes
A

. XMCHISPIMEIR RS, 7EF403A_LPB7HI{ESPIMIEII02, {H &AL E fifE T XMC, Epff
XMC_NADVIhEEE A, NPB7HE#XMC _NADVERATFE 5, SESPIMIAER .
F &l B IOMUX_REMAP275 /745 < AIXMC_NADVINRE, WA EREHEIA], WF
gpio_pin_remap_config (XMC_NADV_MUX, TRUE)

B 4. XMC F1 SPIM 3L FH 5| B

PR7 I2C1_SDA/ XMC_NADV / USART1_RX/
SPIM_102 / TMR4_CH2(™ SPI4_SCK/1284_CK

Bl 5. B<H XMC_NADV TjfE

XMC_NADV_MUX: XMC NADV i£#. -
HEETHER XMC_NADV £5. «
fir 10 XMC_NADV_MUX: 0x0e we 0: XMC_NADV ZEHEF| pin. (2Rih) «
1: XMC_NADV AER, FtE4Y pin T MM EE
H.
D - S D NS I -
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3 demo =4

AT32/)BSP, A M/ Milfoperate_spimAlrun_in_spimifEx 1 i FISPIM.

3.1 HAFPERUIH SPIM 75X

GG PR E AT iR SRR, R AR IR T B A I S B S AT DASE I
BSP+examples\flash\operate_spim# T T SPIMIII AL #EBR . e A iunfs, @it LEDR
ANPATH R

3.2  TRAPEFZ SPIM B H FREFE SPIM #4T
W R S kel FEEISPIMAT, SiEARFR T HIETESPIMBAT, 5 BEPAT —LLFAt I #AE
Bt CAZrun_in_spimil ik LED AR, fal ST T ARG A0 AESPIM iz 47 .
1) Options-Debug-Settings-Flash Download it F#s N4 H:flashZ$ A,

& 6. FLE SPIM Flash 2%

CMSIS-DAP Cortex-M Target Driver Setup =
Debug ] Trace Flazh Download ]
Download Function RAM for Algorthm
LUAD (" Erase Ful Chip ¥ Program
(+ Frase Sectors | Verify Start: | (20000000 Size: |(x00001000
" Donct Erase | Resetand Run
Programming Algorithm
Description | Device Size Device Type Address Range
AT32F403A Int Fash(Bank1,2) ™ On-chip Flash 08000000H - 0BOFFFFFH
AT32F403A Type 2 REMAP_1 B F... 16M Ext. Flash 5P| 08400000H - 093FFFFFH
r L B
« [| Add Flash Programming Algorithm @
Description | Flash Size | Device Type | Crigin -
1 AT32F403A Int.Flash(Bank1,2) M On-chip Flash Device Family Package
AT3IZF403A Type 1 REMAP... 16M Ext. Flash SPI Device Family Package L
AT3IZF403A Type 1 REMAP . 16M Ext. Flash SPI Device Family Package 3
ATIZFA03A Type 2 REMAP . 16M BExt. Flash SPI Device Family Package
AT3IZF403A Type 2 REMAP . 16M BExt. Flash SPI Device Family Package b
AT32F403A Fash user syste.. 488 On-chip Flash Device Family Package

2) Options-Targetd F/INSPIMEZ &b IR E K/, ERE%E. Demod ¥ SPIME X AEIROM2/
&, HTHFmCrt
TR WIERATHET KEIL 7595 1] 1] E 24 G R A iy Zas {71 SPIM 1195 8090 22 SPIM Hi4i-E¢ -
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& 7. BiLE SPIM @ik A&
r Options for Target "run_in_spim' E

Dewice Target IDutputI Listingl User I C/CH I HAsm I Linker I Debug I Utilitiesl

AeryTek -ATI2F403AVGTT rCode Gerler.ation
ARM Compiler: IUse default compiler version 5 ;I

Yial (MHz): |<undefined>

Operating system: | None d [~ Use Cross-Module Optimization

System Viewer File: [ Use MicroLIB [T Big Endian

IﬁTSZFdﬂSPux_\rZ.svd J Floating Poirt Hardware: ISingIe Precision ;I

[ Use Custom File

— Read/Only Memary Areas — Read/Write Memory Areas

default  off-chip Start Size Startup default  off-chip Start Size Mo lnit
™ FRoMi: | | c o RAMI: | | r

| T RoM2Z: | | o [ RAMZ: | | r
™ ROM3: | | ol I RAM3: | | r
FrekiE on-chip

| iRomi. |(xB000000 [0<100000 g W IRAM1: [(x20000000 633000 r
[ IROMZ |m34mmn |m1mum e [ IRAMZ: | | -

1):4 I Cancel | TDefaults | Help |

3) ProjectH ik R EIZ T ESPIMXS NAL B FICSCAF, B br A% Options it A\ ¥EMemory
Assignmentfticodetihit KA R EEL .
JEE: AR LT BB Z I EHD A B F [ 77 K, P AL ZEINT v ROM1/2/3 45, 4 ] L F 315
2¢ sct X

& 8. BCE FZATTE SPIM 55—E /RS

=% Project: run_in_spim
Bl 45 run_in_spim
B user
L] at32M403a 407_clock.c
1] at32M032.407 intc

4K Options for File ‘run_in_spim.c...

L3 bsp Remove File ‘run_in_spim.c’

firmware Options for File 'run_in_
=0 X b Manage Project ltems... P

3 emsis = iem JorcH |
Open run_in_spim.c roperties

[ readme PEn un_in_sp

Y Rebuild all target files
(%] Build Target

\src\vun_in_spi
File Type: |C Source file - 1
Size: [1839 Bytes 2]
Jast change: [Wed Aug 4 17:46:55 2021 M4

M
Stop on Exit Code: [Nt specfied =l &

Translate run_in_spim.c

Show Include File Dependencies.

Custom Argumerts: |

Memory Assignment

| Code / Const: |/ROM2 [(xB400000-2«84FFFFF] -

| ———————— |

ZeT TSI OS] -
Other Data: |<defauit> =
Layer: |<not assigned> hd

4)  GEIN2ik E SR s et IR T, 2 13 52 a1 st SC A AT LUA L 75 22 AT #E SPIMIX 351 b5
O LTS B B IX I
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& 9 Ak B34 sct X

F k|
Options for Target 'run_in_spim'’ ﬁ
Device | Target| Output| Listing| Vser | r/C++ |ham  Linker |Dabug | Utilities|
¥ Use Memory Layout from Target Dialog ¥/O Base: I

[~ Make RW Sections Position Independent
[~ Make RO Sections Posttion Independant
[~ Dont Search Standand Libraries

¥ Report might fail’ Conditions as Emors

Scatter | \objects\mun_in_spim sct - Edit
Fle | i =[] -

Misc o
cantrols A
Linker |-cpu Cortex-M4 fpsp "o -
contral  |-strict —scatter " ‘objects‘run_in_spim sct”
string e

0K | [ comcer || Defmues |

B 10 B314ERK sct XX

. #%% Scatter-Loading Description File generated by uVision ##%

LR_IROM1 0=08000000 0x00100000 { . load region size_region
ER_IROM1 0x08000000 0x00100000 { ; load address = execution address
# o (RESET, +First)

% (InRoot$5Sections)
.ANY (+R0O)
CANY (+X0)

}
RW_IRAM1 0x20000000 0x00038000 { ; RW data
}.ANY (+RW +ZI1)

}
LR_IROMZ2 0x08400000 0x00100000 {
ER_IROM2 0x08400000 0x00100000 { ; load address = execution address
run_in_spim. o (+R0O)
}

TER: BEIMCIGH 20400 bank1 FF45, itk SPIM flash #7846 14 1 CIG7E /7 #4172 SPIM Hii& {7
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BEZLEA - W

ST EAT FSTREASCIRMERE 777 AR 55 (KRN R JO AN AR 5 1 5 5 P A S AR 0 7 B AR 35 A G KT A 54T

T RIS A IR, AT DAEATT7 2T TR BGHAT A W78 BB R B4R AL BVF AT o A SRASTR AT 733 S AR AT
B EURS, ARAATERS A ] A =05 7 iRk 55 SRR R R TR, S N Je DME T 7 2UAE A T
L5 = 7 7 i B8 35 BCH P T R P AR DRALE

FRARLERERE I I Ak rh A B, I, R R R 07 ) P A s S AN AT T R BRI RAE,  BAR (A IR T4 &
EERFE S (RHARGE AR AT SRR DCAIE ARG B0, BURIRAEAT LA AR B R R P U BOR RALE

HERS 7 IF AR B R TTH T ORI M (A X VEAREA ZORIOB AL, Blln: AfySCie. BaEA RSB 7 Mg 2 2
R ARG (B MR (O MIRRHEMIRIEE: (D) (3%, H/sl (B) HAbrTReSBASHH . Jer LUr=4E MR A . SR
B BRI T RIR R, RIS R e AR o At T TR A, XU BV R ST b RO G SRR AH LRI R ) 5 S w2 ] o
R AT AL R .

ZERH BUHERE 777 0 AN R T AR SCRS rh 4R A B 7 R BB R LB, 4 ST RIS BURERF ) 1506 A SO MRS 07 U 95437 T HOAE AT ERAIE
KA IFHAR DRI 2 sl IR I AR 53 4E
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