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T AT32 H L% EEPROM IRE, {H &7 2L A A 75 28 ] EEPROM 7 fg%ds . 1544k
H EEPROM &5 F BN A 5 &, AN 148 R Vg A T anfel i F AT32 i) A = FLASH #i4)
EEPROM Ififié.
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H3

1 FLASH 5 EEP ROM R0 20 oottt e ettt e e e e e e e e e e e et eeaeaaeaaas 5

2 FLASH B3l EEPROM JE I oottt e e e e et aeeeeeaaas 6

2.1 EERPOM B K oo 6

2.2 EERPOM I R oo oottt ettt 8

3 EE P ROM ] .ottt et e e e e e e ——————aaaaaan 10

T B 11T O 7 5 | SRR 10

KT I T ¢ Y i OSSO R USRS RRURRPRRRN 10

4 =R 7y - . v RO RR RSP RUR 11

O I X 22 SRR 11

N T L - SRR 12

5 B AR T TR B P oo, 13

6 A EEPROM B B oot 14

o T I ) =i 1 OO OSSR U SRS RRURRRRRITN 14

8.2 T B A et 14

8.3 B T oo et 14

B R I et 15

7 R B B BB oo 16

2% T ¥ 1= T USSR 16

VAV 3 SRS 16

AT o TSRS 16

A RS g RSSO 17

8 DR = 1% 7 b AU UO USSR 18
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AR FLASHAZ#IEEPROMA [ T
REZF

F 1. FLASH 5 EEPROM M FERTEL ©oiciie et 5
T2 20 ANJAIBL G I DX TR/ o 8
F 3. EEPROM HIUGHAIRZSHL v 10
TR AL SURIBRARITTEE oo 18
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AR FLASHAZ#IEEPROMA [ T
K H=

B 1. EEPROM EUEAERELHY oo 6
B 2. EEPROM AR oottt 7
B 3. EEPROM #IERLEHY ..o 8
Bl 4. EEPROM JE SUIRT 1vovieeieisieeie sttt sttt 8
B B, FLASH FEREZEF ©.vvvevevececee et 11
B 6. FLASH TEGTE SUIRMT] cvovveveiiecie ettt s 1
B 7. TREAFRETE STRBI oot 13
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1 FLASH 5 EEPROM f&j4p

FLASH Il EEPROM #NAE 5 A A4k 2%, AEWT B 5 B AR o] DA IR AE, X FLASH #548)
EEPROM #2fit 7414, FLASH 5 EEPROM #¥F fixt bt N & Fion:

# 1. FLASH 5 EEPROM %; S0t E

St FLASH EEPROM
AT A I G RAEAT A, T FEL RS B AT AT LR AR 65 RAEAT A, T FELRS 50 AT AT LR AR
ARG U 150y R RTRE (R 150, A
HOSE D
g B/ MERR FL T X TC R X £
HEK, MEEE AE/N, kB
BEHA T 10 JTiK 5 5 KT 100 JiIK
HOE RAF I (1] KT 20 4F B CRAZ B 17) KT 100 45

FLASH #5{l EEPROM 11 /4.1

— AREAR: A4 EEPROM 7

—  fFfEs RBCEEMR: R T 12C 5l SPIE K EEPROM Joft:

—  PUTHLAEJI5R: T FLASH TES LN, Ao AATE I TR Sl AP i ) s
— AEWH: PRIESERRER,  RIE AR A RN

2022.09.07 ®HE5W FRA 2.0.1
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2 FLASH £&#] EEPROM [F#
2.1 EERPOM ¥iE4H)
M1 FLASH 7E5 NEE07, 75208 FLASH % Jc #2558 OXFF, 1f] FLASH J2RR I 5k i X 45
Bk, 5l AT32F403A (1155 X K/NA 2K 75, iXAMRFESE T SR 7 5 R0 TH B PR 8 5 5 3 4
5, PONIXFE 2 3 EUAAETEX A6 DX N AR s gl B2k, Bt 2> 330 FLASH S 82 B ifi PR
HATH .
FrCA FLASH #53l EEPROM [1] L% 2«
—  CHTEARA G AR B
—  JRE/D> FLASH #5Rk%, 2K FLASH 1§ FH % .
BT LLEMFELE, AT T ARG 450 :
&l 1. EEPROM ¥ #6545+
EEPROM
Page1
flash data data
address address
0 status 0xFFFF
4 OXFFFF | OXFFFF
8 OxFFFF | OxFFFF
12 OXFFFF | OXFFFF
16 OXFFFF | OXFFFF
20 OXFFFF | OXFFFF
OXFFFF | OXFFFF
EERPOM %514
EEPROM /N TIZHAL: U1 0 AT 1, fEMEAH B, 1 T TARCRE, FHb— ik T4k
RE, BEEEE BN AR A RS I DUk T
g
M IS O + kb, MR FIEE #8216 675 A2, B — kA7 A 32 e
4 i, B data 71 9#E, data address 7 R ik, flash address 1) % 74t (1) 92 b
flash Huhi- % & . 451 FEF 7T 0 (1) flash address=12 &b, #i3E A 0x3003, #dfHillJy 0x0002.
TESE— N ARAAE X, A TUIRSHR & status, TUIRSARER 3 Fi:
— HACRA: EE_PAGE_VALID, status = 0x0000, i3HUHI S $di 78 1 015347
—  HREARA: EE_PAGE_TRANSFER, status = 0XCCCC, W4h—T 7, 1EAEALHA R
PERATL
—  ¥ERIRA: EE_PAGE_ERASED, status = OxFFFF.
BHREN
FF—IRE NEHEHT, #o M IR IETF46 T35 — D RAAEEER I X 38 ({9 OXFFFFFFFF), 2%
2022.09.07 - - % 6R - = sk 2.0
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2022.09.07

Je B R 5 ON B AN B b 'S B R A A BdE r X sk, i dn B R T 0 /Y flash address = 20 Ab, 18
N OXFFFFFFFF, &8 — N RAAEEIE I X 35

MHNE T KNG, BT LR R SRR BN WA EA-1. BTN 1K B, Fok
A AR AR 1024/4-1=255, TFEJERE MR, ELbrHF, MiZRERHEZ TN
B, IXFERT DA/ FLASH #2557k, 25 FLASH % .

AN AT DU B KR AR B4R, BTl KN 1K, KAl fE s A B AN
1024/4-1=255, IS8 data address A~ A] LLKT 255,

FARSEE

B — IR AU R AR 2 M U 45 R il T 46 1) /TSR e fa — N A s, ) an B B Bt bk
0x0000 HI1%#E . M & F%E 3| flash address = 4 F11 flash address = 16 #J52& H#uhi 5 0x0000 %k
W, BNEE — ISR BAE A flash address = 16 4 HI%HE, A DL 2Bk 0x0000 %4 Sy
0x1234.,

PR ER

M— AR T 25, SR IEERmBI TN BSPAT LN ERE (DL 0 3%, 111 2 RED:

— RO RS IE R EIR L RNIRS (EE_PAGE_TRANSFER);

— CRETE A SR S 21

—  $EFRIL0;

— RO ORERIE A BOIRE (EE_PAGE_VALID).

& 2. EEPROM E\FifEE

yes

F IR IR 2.0.1
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2.2 EERPOM Y3 4 #y

AT32 frsLBLH EEPROM Z5#tn R IR, —ANTUrTBLE 1 AN EE 24 W XA Rk, 7] DURR 4 SEBr v
FRIEESF S X BE, BXEEEE, oA EaiRZE . @% EEPROM 74k X € X E%
N FLASH KB, XFEEFEFIIEESE. #1471 EEPROM [X 3 HANFE I o

& 3. EEPROM 34 #

EEPROM

Sector Sector Sector
0 N

J5 X Iic & nliE T project\at_start_f403a\eeprom\inc\eeprom.h LT ) 22 Fic &
— EE_SECTOR_NUM: & SLEATT i3 [X AL
— EE_SECTOR_SIZE: & XK/, BALRTH, NEBSH X KN—R, FHEL TR,
— EE_BASE_ADDRESS: & X EEPROM Ji X fisHhidil, 8% EEPROM JS{ERAE (D& H

tE, BERRE, EHEHSED.

*x 2. ARASHEX AN

B =R NN
AT32F403 2K
AT32F403A 2K
AT32F413 2K
AT32F415 2K
AT32F435 4K
AT32F421 1K
AT32F425 1K
AT32L021 1K

DL AT32F403A 1024K Flash & A, EEPROM 5& X Uil B fs:

& 4. EEPROM & SR

!

Flash program area

0x8000000

0x80FE000

Sector

Sector Sector
1

Sector
507

Sector Sector
508 509
2k 2k

Flash eeprom area

Sector Sector
510 511
2k 2k

OX80FFFFF

i B PR, FLASH Bt B XA O 512 4,

2022.09.07

% 8|

SAEEN 1024K. 7rECE X 0~507, JLit 1016K
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WH TP 2R X 508~511 it 8K HF EEPROM. EEPROM fififfE &5 4 AN HIX, Ft

PLsE X EEPROM J X #2#h b EE_ BASE_ADDRESS & 0x80FE000 (EE_BASE_ADDRESS .4
H BT FLASH K, F BT R0).

TR X KA 2K, BrblE Uk X K/ EE_SECTOR_SIZE 4 2048.

NS T 24X, FrRlE O X EE EE_SECTOR_NUM 4 2.

IEI AT A B 4K, BT DU K BEAEABIN AR B8 4096/4-1=1023 4™, 75 ZE R M2 1023 £k

FERKBEAEEI AR BN, AT, RIZREREEZ M TNAERE, XA LU/ FLASH #
BRiREL, $5 FLASH .

2022.09.07 HOM FRA 2.0.1
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3

3.2

2022.09.07

EEPROM f§H
PR AR HL

H17 EEPROM J&id@id 7T 0 MWL 1 1) status b8 B, 24— 005 1 2 a7 R iH 2 21
WL, AR R FIEEEIRE TR AW . MCU A5G0, BHIN 2 MCU H§T R hiy, 5 2Egkst
TR TR A R4k 2 . B A/EA A EEPROM T, 7 ZEAR4E status ArbfE, SKIATH W]

WAL ERAE . FIHGHIRSHL C i d 253 7 %L flash_ee_init(), F P AT ULEEIAH .
% 3. EEPROM HJIE4LIREHL

1
B IR BRI
VALID TRANSFER ERASE
BERTT 1
N BERRTL 0 y
HRL . . BT 0 Z 13T 1
FRIET 0 N VALID BRI 1
VALID SR 1 BERRTL 0
LA
FRIC T 1 4 VALID
PEFRTL 0
N . BERRTL O
70 B a1 ZH1F 70 . . BERRTL 1
FRICTE 0 4 VALID . :
TRANSFER PERRTL 1 FRICTL 0 4 VALID
. . BT 1
FRIE T 0 4 VALID
BERRTT 0
Rk HERTT 0 . ‘
BERRTL O . FAC 7T 0 4 VALID
ERASE FRIe Tt 1 4 VALID
BERRTT 1

Eifigz M|

FLASH #4, EERPOM Lifgf2fit 7 3 ANk AL P4, sl viaadt. SEdE. S8R,
1) EEPROM #J4fith, ®F—IR MCU &AL T 2 )5, #BLAZURH s BT WIta ik .

flash_status_type flash_ee_init(void);

— RENH: Flash #IERE.
2) \ EEPROM zHU 4

uint16_t flash_ee_data_read(uint16_t address, uint16_t* pdata);

— address: NAZEFIHLIL;
— pdata: AEEH R

— REE: B EECRE 0: RO, 1. AREREHE.

3) HHEF EEPROM

flash_status_type flash_ee_data_write(uint16_t address, uint16_t data);

— address: NAFEPIHLIL;
— data: NEHANKEHE;
— JR[AMH: Flash #/ERE.

T EVERE N address [HAR LUK TSN a0 50N 2K B, BOKREATfif 2048/4-1=511

N g, FB4 address [r3 FE L& 0~511.

% 10W

hRAS 2.0.1
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4 BREBEFEEK
41 HREEENH

RIJLETTFTAUA Y FLASH 4l EEPROM #Lifi|, 7EA7fl/ D> ST BA 5. 2 g Sk
Mo A RAEAFAE R B EE ok E ARSI FLASH AE B sth bt SeBLAE A% U5 I, SXRHLEIE A KiE S .

BT AT L T 54— P RS, P EHEV5 M FLASH SEBUER 7% W FEATR: 2R
FLASH Ja i — B2 R AR, P o] UG IX B2 18] (AT R M bk i AT A7 A s el s, T
FLASH #2245 5 X BB, 1 X K/NEH N 1K 2K, 4K (L3 2), It AFEXT B3 X 5 BE i R RE
B S5 . ESEARE, ST R — AN XK/ F AR X, ks Fs X 2 52 ]
K, RIETESRAHHE SR, REERBEX, FREEEE SR,

XFPEAE AT, RIEH TAAE IR, Blin—tg T HEZRMER, FUNTER B X 8
I BIRAE, ARG HERRIS X, SR IR &4 T df ek MCU EAL I T # 5 0L, H4 FEUXA B IXEL
PEEL. FEHIE I Bk FLASH B, EEPROM X FifEfit i =

Bl 5. FLASH 7t 45t

Change data
Buffer
2k
Flash data area
Flash program area S .
Sector Sector Sector Sector Sector Sector Sector Sector
0 1 N N+1

55 X it & Al i85 project\at_start_f403a\flash_write_read\inc\flash.h FL1fi ) 2 it &

— FLASH_SECTOR_SIZE: & X XK/, AT, ARG REXKNA—FE, FIELE
2;

— FLASH_CODE_SIZE: & X FEFAFEXIR/N, BALZFIT .

L AT32F403A 1024K Flash %5 & A1 e A% X :

E 6. FLASH 7 52 SRl

Flash program area Flash data area
0.')(8000000 0x8032000 0x80FFFFF
Sector Sector | | Sector Sector Sector Sector | | Sector Sector
0 1 99 100 101 311
2k 2k 2k 2k
200k 824k

w EER, FLASH St XA 0N 512 4, S5 8N 1024K. 73 ELfE X 0~99, 3Lt 200K 771

2022.09.07 FENMRE IR 2.0.1
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T REF A A BCR X 100~511 3t 824K I T-H#di 421 -

JITLLsE R IX K/ FLASH_SECTOR_SIZE v 2048, & X FEFFAEM# X K/ FLASH_CODE_SIZE Ky
4 1024*200.

42  E¥EO

FLASH #dl B0 IR B R 1 2 B CAMIERH PR, 0 a2 S50 ek

1) M FLASH U ¥R

void flash_read(uint32_t address, uint16_t *pdata, uint32_t number);

— address: Jy FLASH [fHihil, 75 Z/E5mA s XU T, HFH 2 255055, flanthhlk v ARG &
4 0x8032002. 0x8032004, {HZA 1] LA 0x8032003;

— pdata: iz RS

— number: HE AL

2) ST FLASH

void flash_write(uint32_t address, uint16_t *pdata, uint32_t number);

— address: y FLASH [FHhitil, 75 ZAEERAA 0 X EUR T, FFH 2 =950 5%, stk v] AR &
4 0x8032002. 0x8032004, {H&AH] LA 0x8032003;

— data: NEANHHHRE;

—  number: 5 AL

2022.09.07 127 IR 2.0.1
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5

2022.09.07

PRI IR A A

bR PR AT LR A ], DUEFIRE
LA AT32F403A 1024K Flash 75 & Nl e A7 X :

RESEHLOC BB I AT SEA70 . RESCIUR B A7

B 7. BEFEE SR

Flash program area

Flash data area

0x8000000 0x8032000
Sector Sector Sector Sector Sector Sector
0 9 100 507
2k 2k 2k
200k 816k

0x80FEO000

Sector
508
2k

Flash eeprom area

Sector
509
2k

O0X80FFFFF

|
Sector Sector
510 511
2k 2k
k

8l

i FE PR, FLASH &t XA 0 512 4,

MAEAN1024K. HECHE X 0~99, Fit 200K =71

M TR 7 Bok X 100~507 it 816K FH T #dfa /7 70 ik X 508~511 it 8K Al T

EEPROM.

B3|

hRAS 2.0.1
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6 X4 EEPROM £ EHIE
6.1  IheEefEifN

R EEPROM #E47T 5 $d Al 5

AoNBIFEPAE AT32 BT RS AL EE R, AN [F 85 () R A i A 75 2 5 o5 X N4
EE_SECTOR_NUM. &X K/N EE_SECTOR_SIZE Bin], VE4UM4HN, 2.2 &5,

6.2 RIFHEE
1) ARG
AT32F403A AT-START BOARD
2) BB
EEPROM_Emulation_V2.0.0\project\at_start_f403a\eeprom
7: JrBproject iiERE Tkeil ST, i/ w ZAER MM FEHLE LIS, 155%

AT32xxx Firmware Library V2. x. x\project\at start xxx|templates 1 FhdiE s (HIUWIIARE/7, keil 4/5) H1T
JTHEIEH R

6.3 BABt

1) HBCEME

B Y41t EEPROM

B 1] EEPROM 5%

m )\ EEPROM E¥#E

W LR R A S N B R T A

2) A
B main FEARISHIA
int main(void)

{

uint16_t i, address;

I* WG RGeS B+

system_clock_config();

I* ¥l START M1 %R */
at32_board_init();

I* ¥14k4k flash eeprom */
flash_ee_init();

I* S5¥FEF] eeprom */
for(i = 0; i < BUF_SIZE; i++)
{

address =i;

2022.09.07 141 FRA 2.0.1
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flash_ee_data_write(address, buf_write[i]);

}

/* M eeprom SEUEHE */
for(i = 0; i < BUF_SIZE; i++)
{

address =i

flash_ee_data_read(address, &buf_read[i]);

}

I R SR SN M T M )
if(buffer_compare(buf_write, buf_read, BUF_SIZE) == 0)
{

at32_led_on(LED3);

}

else

{
at32_led_off(LED3);

}

while(1)

6.4 SKIGRCR

B ORSREU B S N FIEEEAESE, ) LEDS s, B LED3 A5

2022.09.07 FE15R IR 2.0.1
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7 XU BREEETH
7.1 ThEeRisr

A FLASH 3EAT B3 S Bels M s .
ATRBIREFPAE AT32 AT RGN HL BB, AN RIBY S (AR A I 2R 5 2 50 R 3 A7 ik [X R /)
FLASH_CODE_SIZE. J#[X K/ FLASH_SECTOR_SIZE BFl, V4040 4.1 =5,
7.2 BEHEE
3) I
AT32F403A AT-START BOARD
4) A
EEPROM_Emulation_V2.0.0\project\at_start_f403a\flash_write_read
7: JrBproject iiERE Tkeil ST, i/ w ZAER MM FEHLE LIS, 155%
AT32xxx Firmware Library V2. x. x\project\at start xxx|templates 1 FhdiE s (HIUWIIARE/7, keil 4/5) H1T
FTEAECCRI ]
7.3 BfFRH
3) MCEWE
m [ FLASH 5 ¥
m )\ FLASH i3
B SRR AN S N B 2 T AR A
4) SN0
B main &SR
int main(void)
{
I* RIEEA R GE B ¥

system_clock_config();

I* ¥4 START 15595 */
at32_board_init();

I* SEHEE] FLASH */
flash_write(0x8000000 + 1024 * 256, buf_write, BUF_SIZE);

I* M FLASH BzHUEHE */
flash_read(0x8000000 + 1024 * 256, buf_read, BUF_SIZE);

I* LEBEE U B A S N\ e 2 AR S
if(buffer_compare(buf_write, buf_read, BUF_SIZE) == 0)
{

at32_led_on(LED3);

}

else

2022.09.07 #1670 IR 2.0.1
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{
at32_led_off(LED3);

}

while(1)
{
}

}

7.4 KIGRR

B R EHE S N EPEFZE, N LED3 A4, B LED3 A&,

2022.09.07 FEATH IR 2.0.1




SRR FLASHAZ#IEEPROMA | T34
8 SUMRRA &

R4, CHERAERE
H# fi 2 ZE
2021.12.15 20.0 |EWINA
2022.09.07 2.0.1 |f&ik1 EEPROM#EA%SR “H150” il “H051”
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HERA - HFAE

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

Tt 2 HI R AR AR, AR LR 7 SRR R B AT AR W% BB R B B AT o SR AR 5338 S AT AT
B EURS, ARAATERS A F A =05 7 iRk 55, SRR R R TR, S R S DME T 7 2UAE A T
L5 = 7 7 i B 35 BCH P T R P AL PRALE

RAEFERERE A I B 2 kb A U, I, R TRk R 7% it F) S P AT s 6 AN AT T 7S BRI DRAE,  BAR (A IR T4 SE 4
T AR E FH g (S LA AR E VR 8 X KRR R BL L), BRARALAERT B L AROBL B A SR ™ UK BRR fRAIE

R P IR AR B BB T TR T R AIERI 0 (A) X2 EE R SRR, e B SCRe, BB BER BN 7= i DhRE 22 A 2R
RS (B) MiAR; (C) IRFERMBUREFIEL; (D) AURRIBAURINEE, H/B(E) wlas. FAERR 7 AR RTR R BT, TR
VAR B ECR T RTIRREAT, BRIV RO R el HEs J0 R T SR T, XURS: Eh W S SR A, B S0 ST AR SR AR S A8 Y il 2 P A T A
AEIEER .

ZERH BUHERE 777 0 SR T AR SCRS rh 4R A B 7 R BBOR RS LB, K SR S BUERF 0 106 AT RS /07 IR 5545 T B RAIE
KR I HARL LA Ui B s RS s R 53 4E

© 2021 FERFIRHEL REPTAEUR
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