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1 BOOTHA
i TR B G H TN32HA7X_A8x RHIE v, $efit T H 7 FETheE, Bkw T
1) O H:
A. 3C¥FUSART3, HARPBRFZECFRFIR N 2.2.1 H5H#A
B. 3CKFUSB#I, {#H DFU PR THE;
YIFERE OB A0 T -
EY ) USART3-TX | USART3-RX | USB-DP USB-DM
N32H47x_48x %74 PC10 PC11 PA12 PA11

RS

2)
3)
4)
5)
6)
7)
8)
9)

EJE, EAHLSEAMCUMEL U@, E 56 ] 9600bps s AT IE R, 18
1L CMD_SET_BR& HHrist BBURFR, RIS E G AR WRAE E BIBUR R A SR

AR [ R IECR A
SCHF Flash BERRIIRE

SCREHOHE SRR T R B Th g
SCFE R AR CRC32 15
Y FF L BOOT H %
SCRERRAE A B

S FF FLASH 43 [X G B A 75 X 3R B T 30 2 AAE ;

SRR X B T
SEIN® N4 (AES-128 ECB)

10) CHFEREE 2 H P X PATRE T
11) ZErBkE S| SRAM [X AT R

A RS VEHHEIAR 7 3B FHMCURE: FrBOOT I ThAE
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2 BOOTHERMS

BOOTHE ¥ X it URART/USBH: [ N & P AR A dds . LR, EBhiR A8 %
o T [ AH 5 Ay 2 Ab B RAE

2.1 W RBAEEW

2.1.1 ¥R
* 2-1idE XL
LIRSy S RE Pt B4
CMD_SET_BR 0x01 | B A& ISREEE (S e DI 250
CMD_GET_INF 0x10 | BEHUS A A5 & 5], BOOTHIA S, S HID
CMD_GET_EXPAND_INF 0x11 | #EHchipmask(s &
CMD_GET_RNG 0x20 | FREUBHHLEL
CMD_KEY_UPDATE 0x21 | BORINE FEEY] o XGRS
CMD_FLASH_ERASE 0x30 | #EBRFLASH
CMD_FLASH_DWNLD 0x31 | N#H 187 2N HIFLASH

CMD_DATA_CRC_CHECK 0x32 | CRCK: L F#HIH P 2T

FEHUEC BRI CRLE T SRy 254
FLASHUI 5 {4, DataO/1fC & . USERFCE)
CMD_USERX_OP 0x41 | FREL/ XUSERX A/, Bt 47 XUSERX K /)
N R R 2 SRAMIX 3K,  FEBkEE

CMD_OPT_RW 0x40

MD EXT API DWNLD 0x45 L, et
CMD_EXT_API_ X5 4r, B FIFlashi T BT
CMD_SYS_RESET 0x50 | &4 BN
CMD_APP_GO 0x51 | BkEE S X PATIE T

VE: RAREB. X NIESE B AL B
2.1.2 BAEGEH

ERAE TR T — e, Ho, c<>"REUAEEHTFE, O RERIESEA
(R0 1) 7B
1. BEERSBEESEH
1) LA L
<CMD_H + CMD_L + LEN + Par> + (DAT).
CMD_HAUE — R &7 B, CMD_LARE - Han & 7B LENR RIEHHE K
ParfiRAN 7 fr & 24 DATRE LZIEAM TR KA A HEE;
2) FIERIEL:
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BEREAK
<CMD_H+ CMD_L + LEN > + (DAT) + <CR1+CR2>

CMD_HUE St & 7B, CMD_LIRR a4 7B, FJZ B & 7 BoR B )z
P& 7B LENMRRKIZBHEKE, DATAE T2 A _EENE KBRS,
CR1+CR2fXE M L JZIRFIFIFE AT R, # FEREMES—R. R TBEANET
T4, BOOTIH & CR1=0xB0, CR2 =0x00.

2. VHEEBERSBIELEN
1) USB % 04848k 454
USB # H>KH DFU #0%, T ILDFU 1,17 3CHY:
® [N TR LEZEIES:
{fFIDFU_DNLOAD% R & 2484 %5 .
o [NREUTZNZTE4:
{fFIDFU_GETSTATUSIERIKEL K E M & 484 8
2) H RS EEAE:

o [N TFKLZEES:

STAL +STA2 + { L 254 4514} + XOR.

STALFISTA2& 5 1 K& A R IEFT, STAL1=0xAA, STA2=0x55. T
FrR i AL A% HE BRI .

XORREZ AT 4 F N Roia B (STAL+STA2 + { LEHRA45H#4)
® NI TENE:

STAL + STA2 + { N2 N & 451} + XOR.

STALFISTA2 & 5 [ K IEf 2 WG 77, STAL=0xAA, STA2=0x55. AT I

NEALIRAE B &2 B 8 i

XORMFEZ Wi A F W R oz HH (STAL+STA2 + { FENZLMY) .
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e D TS BURF R B i (BOOTHR A, BEieh LR, {8 H R8I A2

LE#E4:
oy~ | b7 | b6 b5 b4 b3 b2 b1 bo
O(CMD_H) | 0x01 —%ifnd B
1(CMD_L) | 0x00 — b rEk
2~3(LEN) PR Z: 0x00, 0x00
4~7(Par) Par[0~3]: & EHFFESH
(DAT) I

® Par[0~3], A R R E M IRE R, WE i N 2.4Kbps ~ 4.5Mbps;
L 'f%%”ﬁ OXOO;

R 2-2 PRFRE IR

Par[0~3] PI#F5 % (1R (bps)
0x00225510 2250000
0x000E15C4 923076
0x0008CA00 576000
0x0003E800 256000
0x0001F400 128000
0x0001C200 115200
0x0000E100 57600
0x00009600 38400
0x00004B00 19200
0x00003840 14400
0x00002580 9600
0x000012C0 4800
0x00000960 2400
JRENE
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byte bit

b7 b6 b5 b4 b3

b2 bl

b0

0(CMD_H) | 0x01 —Zmin 4 7 B

1(CMD_L) | 0x00 —Z 7B

2~3(LEN) | As#da K. 0x00, 0x00

(DAT) | %
4(CR1) REFAIL
5(CR2) REFHI2

® RATTI(CRL. CRMRIE AT L PATIF LT N

1. R EIET): IRESFRESL(OXAO. 0x00).

2. R[EIRM: IRESAREAL(0XBO. 0x00).
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R e PR
(MHz) 40 80 600 | 14400 | 19200 | 38400 | 57600 | 115200 | 128000 | 256000 | 576000 | 921600 | 923076 M .5M 2M 2.25M 3M
VIV [V V[ V[V V[ V[~ [V [ d NN RN
RN IR J IR
VIV [V [ V[V 37 HA IR J IR
R RN IR d NN EEENEE
O I A T T O I A IR J NN RN
R RN IR J IR
RN IR d NN EEENEE
EEEEEEEE RN IR J NN RN
AEEEE RN IR J IR
AREEEERERENERERE IR v NN EEENEE
pranter | 8 | Y | N | v | v | v | V| N | A IR v VL T

W RO, P RRA R
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EIREK

222 CMD_GET_INF
i AT T B R I BOOTIR A B, S SZE]. A ID. 5 H RIS B4R

BER.

LE#R4:

oyt~ b7 b6 b5 b4 b3 b2 bl b0
0(CMD_H) | 0x10— % fin &7 Bk

1(CMD_L) | 0x00 24 7B

2~3 (LEN) | #0500, 00

4~T7(Par) 1R B4

(DAT) e

® [RBE{H: 0x00.,
® LEN KiEH K : O0X00(LEN[O]). OxO00(LEN[1]), LEN = LEN[0] +(LEN[1]<<8).

R

byt—~1t b7 b6 b5 b4 b3 b2 bl bo
0(CMD_H) | 0x10—Z#ir 4 7B

1(CMD_L) | 0x00— % fin 5B

2~3 (LEN) | RizHK e

4~54(DAT) | BOOTHiA 5. &SRS . H4ID. &5 RFMLEEE
55(CR1) | MR&FI1L

56(CR2) | tRi&FT52

AR (CMD_H) M JE 84 H ¥ (CMD_H) X} i
® LEN ZHHEKEE: 0x33(LEN[0]). OX00(LEN[1]), LEN = LEN[0]+ (LEN[1]<<8).
® DATI[O]:t i 5 &K 5]

FE RS . N32HA7X_48x R 5

® DAT[1] OxXY, BOOT 44 /E7A 5 (BCD i)

0x11:

f8/RBOOTHH A AR A, Tl VLI a2 EhA

® DAT[2]: BOOT Mg A V1.1
® DAT[3~50] 48Byte
DAT[3~18]: 16Byte UCID (#i: 36 08 01 A0 1550 36 33 50 30 353030 09 7D 22) ,
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ERRA
DAT[19~30]: 12Byte Chip ID(UID) (#fi: 36 08 01 50 36 33 50 30 35 09 7D 22)

DAT[31~34]: 4Byte DBGMCU_IDCODE (fjl: 0154 87 F8)
UCID/ UID/ DBGMCU_IDCODEE A&7 X W, {UM_N32H47x_48x %5 H 7 FH1)
DAT[35~50]: 16Byte &> RAMLESE (BE TAHMERFML. Flash/SRAM & 511015
ISR

® RATFII(CRL. CR2)MME A A PAT I 70 M-
3. REIET: IRESAREAL(OXAO. 0x00).
4. B [ERW: RAEFREAL(0XBOL 0x00).

223 CMD_GET_EXPAND_INF
%A 2 PR A 1 D) E 2 s chipmask{E & .
LE#HES:
oyte~" b7 b6 b5 b4 b3 b2 b1 bO

O(CMD_H) | 0x11— 47 Bk
1(CMD_L) | 0x00 2 in 4 7B
2~3 (LEN) | £z 00, 00
4~T7(Par) {355
(DAT) I

® {RE{{H: 0x00.

® LEN KiEHIEKE: 0x00(LEN[0]). OxO0(LEN[1]), LEN = LEN[O] +(LEN[1]<<8).
JRE R
byte " b7 b6 b5 b4 b3 b2 bl b0

O(CMD_H) | 0x11—Z i 47 B
% JL

1(CMD_L) | 0x00_— %k fin 7B

2~3 (LEN) | KixHEKE
4~19(DAT) | Chipmask{z &
20(CR1) | R&FTL
21(CR2) | JRE&FT2
® IR (CMD_H)M LJZ484 T (CMD_H) X} ¥
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® LEN & #EKSE: O0x33(LEN[0]). OXO00(LEN[1]), LEN = LEN[0] + (LEN[1]<<8).

® DAT[4~19]chipmask 1 5

® RATFII(CRL. CR)MME A A PAT I 70 -
5. REIET: IRESAREAL(OXAO. 0x00).
6. R [\IZEM: IREAREAL(0XBO. 0x00).
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2.2.4 CMD_KEY_RNG

SR 75 136 P e s A (R BEATL A

=2

byte~_bit | b7 b6 b5 b4 b3 b2 bl b0
O0(CMD_H) | 0x20— %% fin & 2Bk

1(CMD_L) | 0x00— ki 4 7B

2~3(LEN) | Hli##K 2. 00, 00

4~T7(Par) 1R B

(DAT) I

® {REH{H: Ox00;

www.nationstech.com

® LEN KEH K : 0X00(LEN[0]). 0xO0(LEN[1]), LEN = LEN[O0] + (LEN[1]<<8).

JRENE:

byte™~_ bit b7 b6 b5 b4 b3 b2 bl b0
0(CMD_H) | 0x20—Z#ir 4 7B

1(CMD_L) | 0x00 ki 4 7B

2~3(LEN) | KK E

4~19(DAT) | 16BytesiK) ELFEHLEL

20(CR1) | R&FT1

21(CR2) | RE&FTI2

® LEN KIEHHEKE: 0x10(LEN[0]). OxO00(LEN[1]), LEN =LEN[O0] + (LEN[1]<<8).

® 16Byte I FLFAMLE O v A Ak

® RAEFHI(CRL. CR)ME A & AT 51
1. R EIEET): IRESIRENSL(0XAO. 0x00).
2. R[EIRM: RESFREASL(0XxBO. 0x00).
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BRI
2.2.5 CMD_KEY_UPDATE

FH P AT DIk ngs S e SR 7 IXUIE BB EER O T 8 A XY E 8 R — A
WA, HEH R EE FHCMD_KEY_RNGEREUENIEL, BENIEH T EAIHLAE = 16Bytesi IH
FEHVIEE, i CMD_KEY_UPDATE 4 KiA25BOOT, BOOT# I iZIAUEE A IEIH %
BRI, BRI RS R E . & IHEFHGERI,  XR2 X B EHIE R IR £
m—, WAERBORBOE 64K, WITCHERATH BB . Hi% 95 2 IR SRS,

LR 4:

byte~_bit | b7 b6 b5 b4 b3 b2 bl b0
O(CMD_H) | 0x21—Zfir &7k

1(CMD_L) | =47 X5

2~3(LEN) | Hledf K

4~7(Par) {REAME: 0x00

DAT[0~15]: 16Bytesi¥]IHZ#INIEE

DAT[16~31]: 16Bytesf)¥r 25751k

8~55(DAT) | DAT[32~47]: CRC32K:5& 51k

4Bytes[) CRC321% 5 A (IH %5 H+# % $A{H) + 12BytestH 7 {1 0x00
FiKs 16Bytes B £t H 1H %5 910 2%

® CMD L: X5

P

0x00 = USER1; 0x01 = USER2; 0x02 = USER3;

LEN K554 K : Ox30(LEN[0]). OXOO(LEN[1]), LEN = LEN[0] + (LEN[1]<<8).

{REA{E: 0x00.

DAT[32~47]: CRC32 #41H .

DAT[0~15]: _EA7#LAH CMD_KEY_RNG 3RHUH 16 Az AR 1H %545 A2 B i A IEE -
® DAT[16~31]: HIHZEHMZ ¥ 24, BOOT HIH &R 5 FARAFH %8

JRE M

byle~__bit | b7 b6 b5 b4 b3 b2 bl b0

O(CMD_H) | 0x21— % fin & 7B

1(CMD_L) | —Zifin %5 B: %HID

2~3(LEN) | RiEHHEKLE: 00, 00
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ERRA

(DAT) T

4(CR1) R FAIL
5(CR2) REFHI2

® LEN KiEHIEKE: 0x00(LEN[0]). OxO0(LEN[1]), LEN = LENI[O] + (LEN[1]<<8).
® RATFII(CRL. CR)MAE A A TAT I 70 M-
1. R [EIEET: IRESIRFENSL(0XAO. 0x00).

1) (0xBO,
2) (0xBO.
3) (0xBO.
4) (0xBO.
5) (0xBO.
6) (0xBO.

0x11):
0x20):
0x21):
0X3F):

2. RBIRM: REFFENA(CRL. CR2)
0x00):
0x10):

AEPSE
AR D] D i F AR
W4 CRC KR AT IR

F 5 AR 2R 0 5

|2 SR A IE 2R O 308 T PR )«
BB A BRI
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BRI
2.2.6 CMD_FLASH_ERASE

BOOTH it LA TN A BRFLASHI DI g, B Dbk g 5 AR U8 b F P 3R 4, 450k
FIFLASHZS [B] AN RERE I BEANFLASH=ZS 8], H 2 /DR ER1AN L.

MFREIEDIRS, YIFEIR AT &2 FHCMD_KEY_RNGIEEUFENLEL, FF#E4TIAIE .
EE#RS:
oyt~ b7 b6 b5 b4 b3 b2 bl bo
O(CMD_H) | 0x30—Z#ir & 7Bt
1(CMD_L) | =R &8 HRRIFIX S
2~3(LEN) | Blltm K
4~7(Par) | TitbEgm S 2775 0~63
TH2771:1~64
DAT[0:15]: 167 TUSERL/2/343 X AAUE R 2 AHIAUEAE, (N T
BEINIE TS L
® CMD_L: #koIX 5

1. 0x00 = USER1;

8~23(DAT)

2. 0x01 = USER2;
3. 0x02 = USER3;
® LEN KEHHKE: 0x10(LEN[0]). 0x00(LEN[1]), LEN = LEN[O0] + (LEN[1]<<8).
® ERRHuIEAITEFE i Par TR 4 DR
Par[0~1]: TTHhhl%% 525717 (0~63)
T HsESR S = Par [0] + (Par [1]<<8);
Par[2~3]: Ti%i257717(1~64)
JUE = Par [2] + (Par [3]<<8);
05 1 1 #hkik y0x0800_0000, LAJ5 Ttk gm 5 in1, & kil % 10x2000.
bt
15 7T 1 Hihik50x0800 0000 + 1*0x2000 = 0x0800_2000
25 T i Hi ik 0x0800_0000 + 2*0x2000 = 0x0800_4000

FEANPE I B Ho 31V
Ebln: viHbhbgm'5 0x01, Ui N0x02
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EREAK
U8 B P M AL S

(0x0800_0000 + 1*0x2000) ~ (0x0800_0000 + 1*0x2000 + 2*0x2000-1)

Bl (DUbhbgh 5 Mg dl)  ~  (JUbbg 5 R0 E bl + TR U Rb-D
® DAT[0:15], 16 745 4r XML A BT AEAA -

BEAT P AAERS, TR, BOOTREF N2 F B IE(E;

JRERE
oyte~Dit b7 b6 b5 b4 b3 b2 bl bo
0(CMD_H) | 0x30— 2 fir & 7Bt

1(CMD_L) | = Zian 4B BRI

2~3(LEN) | &iEHIRKEE: 00,00

(DAT) g
4(CR1) REFHL
5(CR2) REFH

® LEN KiEHIEKE: 0x00(LEN[0]). OxO0(LEN[1]), LEN = LENI[O] + (LEN[1]<<8).
® RAEFII(CRL. CR)MRIE A & AT IH I N
1. REIEI: REFFEAL(0OXAO. 0x00).
2. IR[ERM: RERZENL(CRL, CR2),
1) (0xBO. 0x00): i [a] K ;
2) (0xBO. 0x20): ZEEHIAIE I
3) (0xBO. 0x21): ZEHINUE MR I BR il
4) (0xBO. 0x30): #EF% FLASH Ti# RDP {R4;
5) (0xBO. O0x31): #Fx FLASH T WRP fr97;
6) (0xBO. 0x32): #Fx FLASH T1# 7 X R4
7) (0xBO. 0x33): [ FLASH 517G [ #543 [X 5
8) (0xBO. 0x34): #[% FLASH Hubbya A (Fe#EH FLASH K/M);
9) (0xBO. 0x36): EBRKFEHIIR;
10) (0xBO. 0x37): #[x FLASH R,
11) (0xBO. Ox3F): i H{E 2RI
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Elﬁﬁmv
2.2.7 CMD_FLASH_DWNLD

Zar SR M P T A R EFLASHA, T b 1675 x 7, AR K L2167

FXFE AR EAIHLE Zh#M0x00) , # B R A & fefit.

www.nationstech.com

HAEREVUEBINE R, DAE T8 i R R LN #3000 75 2 CMD_KEY_RNG
AREENLE . X0 AN R, 5Bty X5 s T8 Bl & ZHma ins ~
BT RN DOIE RS EE )Xo A% 1) R0 ik 2 7 W S 5 NFLASH.,

LR 4:
byte 2" b7 | b6 b5 b4 b3 b2 b1 b0
0(CMD_H) OX31— i 2B
1(CMD_L) R T MK T
2~3(LEN) PSR K
4~7(Par) T EHFLASHE Ak

8~27+N(DAT)

DAT[0:15]: 167 USER1/2/3%) X IE K 2 AIEE
DAT[16~16+N]: T #H EARSHE O s 0 s
DAT[17+N~20+N]: HEIN# %R T 4Byte CRCI2MR L H

® CMD L: F#HHKX5

Par[2]<<16 | Par[3]<<24.

1. 0x00 = USER1;

2. 0x01 = USERZ2;

3. 0x02 = USERS3;
® LEN RiEHIEKE: OxXX(LEN[O]). OXXX(LEN[1]), LEN = LENI[O0] + (LEN[1]<<8)
® Par[0~3]: T# FLASH Hy#Eaa ik, & ey Address = Par[0] | Par[1]<<8 |

® DAT[0:15], 16 “7 170 XUERIEHIAIEE, AN T #9181 70 DOAIE R 2 32 )
=, AERBCA ERE 7 DONIERY, AT PSR Ay 4 0x00

® DAT[16~16+N]: T # ) BARKE

DAT[17+N~20+N]: JEINE %) 4Byte CRCI2KL 501K

1. USB: £k 128 M7, 15<=N<=143, N+1 240K 16 [FIfE%h.
2. USART: #H:k 128 =771, 15<=N<=143, N+1 240N 16 1545,

JEE N

17/39

A AR AR F PR 4 7] Nations Technologies Inc.

ks BRONTTR DX R AL X R 109 SEREARKE
HiE: +86-755-86309900 f£E: +86-755-86169100

HE4: info@nationstech.com HE%w: 518057



NQtion v:“ www.nationstech.com

EIREK

byte bit

b7 b6 b5 b4 b3 b2 bl b0

O(CMD_H) | 0x31— % & 7B

L(CMD_L) | =4 7B: THAXS

2~3(LEN) | Kix##EKE: 00,00

(DAT) T
4(CR1) REFHIL
5(CR2) REFHI2

® LEN KiEHIEKE: 0x00(LEN[0]). OxO0(LEN[1]), LEN = LENI[O] + (LEN[1]<<8).
® JRAEFII(CRL. CRY)MRIE Ay 2 HATIE Lo M-

1. NEY): REFREL(0XA0. 0x00).
2. NEERM: REFFENAL(CRL, CR2).
1) (0xBO. 0x00): I [A] 40 ;
2) (0xBO. 0x20): ZEEAINILE I,
3) (0xBO. 0x21): F5EAVNIE R MR HoH ot PR 1
4) (0xBO. 0x30): F#i FLASH -4 RDP {#4";
5) (0xBO. 0x31): #k FLASH Hhhi-# WRP ££47;
6) (0xBO. 0x32): TF# FLASH Huht#l o X 3
7) (0xBO. 0x33): F#k FLASH Hhuhkyii [ Es4r[X 5
8) (0xBO. 0x34): T# FLASH Hubilyi ik 7 (HRE H A FLASH K/N)
9) (0xBO. 0x35): F#k FLASH j2iaHilbAS 2 16 5%t 5%,
10) (0xBO. 0x36): T #k FLASH #¥E K EA L 16 [R5 %L
11) (0xBO. 0x37): %ifE FLASH ‘R
12) (0xBO. Ox3F): & HAE 5 AR
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BEREIR
2.2.8 CMD_DATA_CRC_CHECK

Zdr A TR TR R IR, BB S N B R R KA T BRI AR LL RN, BT
DR FH A R 35E UE G —#EATCRCIR S, L2 R4 WAL T 28 1) CRCE AL IR AT 4h
Hil DA AR B B

MAFEREINERS, CRCIG BT 75 B A HICMD_KEY_RNGIREUBENIEL, FHHEATINE.
EEES:

pyte—21t b7 | b6 b5 b4 b3 b2 b1 bo
O(CMD_H) | ox32— %7k

1(CMD_L) | =g 5B RS XS

2~3(LEN) | B2t K

4~7(Par) 32bit CRCIK i

DAT[0:15]: 1671 USER1/2/34y X AAIE I 2 AIEE
8~31(DAT) | DAT[16:19]: W&t ahthht
DAT[20:23]: BRI E(HAL: 71, KEH&R/I2KB)
® CMD_L: R¥&mX5

1. 0x00 = USER1;

2. 0x01 = USER2;
3. 0x02 = USERS3;

® LEN RZEHIHEKSE: O0x18(LEN[0]). OxO0(LEN[1]), LEN =LENI[O0] + (LEN[1]<<8).

® Par[0~3]: 32bit CRC f&5H, HA KNI CRC32 = Par[0] | Par[1]<<8 | Par[2]<<16 |
Par[3]<<24.

® DAT[0:15]: AiE %4 IAIEE

® DAT [16~19]: KRI#giatbll, HA SNy Address = DAT[16] | DAT[17]<<8 |
DAT[18]<<16 | DAT[19]<<24, Address - fit /& 7E FLASH Ju[E /-

® DAT [20~23]: R KFE, HA MM N CRC_LEN = DAT[20] | DAT[21]<<8 |
DAT[22]<<16 | DAT[23]<<24, CRC_LEN HEeRAEAMUEN, KEKT 2KB, HZ& 16 KfE
.
JRENE
oyte~2" b7 b6 b5 b4 b3 b2 bl b0
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ERREA

O(CMD_H) | 0x32 —Zmin &7
L(CMD_L) | =g 7B: RESXS
2~3(LEN) | AIxFHEKFE: 00, 00
(DAT) I

4(CR1) W&FI

5(CR2) REFT2

® LEN KiEHIEKE: 0x00(LEN[0]). OXO0(LEN[1]), LEN = LENI[O] + (LEN[1]<<8).
® JRAEFII(CRL. CRY)MRHE Ay & HATIE L7 N :

1.

RIS RS EAL(0XA0. 0x00).

2. Bt IRASHRERL(CRL, CR2)

1) (0xBO. 0x00): I [a] 0 ;

2) (0xBO. 0x20): CRC K56 FHINIE 2RI

3) (0xBO. 0x21): CRC K4 % BHINUE 2R MR B0k ik R i 5

4) (0xBO. 0x32): CRC fzit k-l o X R4

5) (0xBO. 0x33): CRC 36 HubkyiE B 5 7 [X s

6) (0xBO. 0x34): CRC RiuibhkyuEB T (FEH HEEA FLASH KV
7) (0xBO. 0x35): CRC KIGHIHEAE 16 775 55

8) (0xBO. 0x36): CRC KIKJEAZ 16 MIfiEk, B KE/NT 2KB;
9) (0xBO. 0x38): CRC K4k

10) (0xBO. Ox3F): HEHTE LA R,
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BRI
229 CMD_OPT _RW

Zan AT RIS (B TSR EH .. FLASHIUS R4, DataO/1fic & . USER
BE) .

LE#E4:
byte—21t b7 | b6 b5 b4 b3 b2 b1 bo
O(CMD_H) | 0x40 —Zin4 7Bt
1(CMD_L) | =SB

2~3(LEN) | il K

4~7(Par) (N

8~39(DAT) | derhi 7L B 324715
® CMD L —HndFE:

1. 0x00: ZREUIEI ¥,

2. 0x01: Mo B k7.

3. 0x02: Mo Ekmir1y, HEN.
® LEN KEHHEKE: 0x20(LEN[0]). 0x00(LEN[1]), LEN = LEN[O0] + (LEN[1]<<8).
® DAT[0~31]: #EIiFTACE 32 7T

1.CMD_L =0x00: {ZIETIZ T DAT N=5.

2.CMD_L = 0x01/0x02: DAT[0~31] A5 NFIET 7T 0IME . @tk 32 75

RDP1. nRDP1. USER. nUSER. Data0. nData0. Datal. nDatal. WRPO.

nWRPO. WRP1. nWRP1. WRP2. nWRP2. WRP3. nWRP3. RDP2. nRDP2,
USER2. nUSER2. USER3. nUSER3. Resl. nResl. CCMSRAM_RST.
NCCMSRAM_RST. Res2. nRes2. Res3. nRes3. Res4. nRes4

JRENE:

oyt~ b7 b6 b5 b4 b3 b2 bl bO
O(CMD_H) | 0x40 — %4 7B

1(CMD_L) | =% %7

2~3(LEN) | Kix##mK s

4~35(DAT) | LT e B 32471
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EIREK
36(CRL) | Ak 71l
FICR2) | &7 T2

® LEN RiEHHEKE: 0x14(LEN[0]). OX00(LENI[1]), LEN = LENI[O0] + (LEN[1]<<8).
® DAT[0~19]: MEIEIFETACE 32 N7 T

RDP1. nRDP1. USER. nUSER. Data0. nData0. Datal. nDatal. WRPO.
nWRPO. WRP1. nWRP1. WRP2. nWRP2. WRP3. nWRP3. RDP2. nRDP2.
USER2. nUSER2. USER3. nUSER3. Resl. nResl. CCMSRAM_RST.
NCCMSRAM_RST. Res2. nRes2. Res3. nRes3. Res4. nRes4;

® RAFT(CRL. CRMIEAT SPATIE L/ -

IR AT IRASHRENAL(0XAO. 0x00).,
2. KR RAEFREAL(CRL, CR2)
1) (0xBO. 0x00): I [A] 404 ;
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EREAK
2.2.10CMD_ USERX_OP

4 T ECE I B 7 XUSERL/2/3 KN, 43 IXC B 56 i o B2 1) 43 X 3 A Rt
. 73 XUSER1/2/BK/NAREBCE —IK, BASHIBINVRIIMMU > X2 A ECEN (728
NVRIERT, IR RS FHBENER) .

FEUUH P e B R

LINRFEFNAX, REEUSER3 (FLE S HBNE ) B . 0 EX USERI 1 &
1, Ffic® — FUSER1. USER1 + USER3[{A/NLIUNEEANFLASHI K/

QUIRTFEF =X, SR EUSER3 (BLECHBNE ) , HEEUSER2 (L 56 H 3l
B RIA, R FEXUSERIE 1, FACE — FUSER1. USER1 + USER2 + USER3H] K
INIAZTAFEAFLASHI) K71 5
LR 4:
byte bit | b7 | b6 b5 b4 b3 b2 bl b0
O(CMD_H) | 0x41 —%ifn4d 5B
1(CMD_L) | =45
2~3(LEN) | EiieHdE Kz 00, 00
Par[0]: 4»[XUSERL1/2/3
Par [1]: 43 [XUSER1/2/3 K/

4~T7(Par)

Par [2]: 43[X5, [APar[0]

Par [3]: 23 X INIEAIINSE T 8 0k fefic &
DAT ¥

® CMD L AT

1. 0x00: iE£HUrIX USERL/2/3 K/NALE .

2. 0x01: MCE4r[X USER1/2/3 K/ 43 XWEMNE T 8l fe .

LEN KZEHHEKJE: 0x00(LEN[0]). OxOO(LEN[1]), LEN = LENI[O0] + (LEN[1]<<8).

® Par[0]: X5

1. 0x00: 77X USER1.

2. 0x01: 73X USER2.

3. 0x02: 4rIX USER3.
® Par[l]:
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EIREK

1. CMD_L = 0x00: 0x00.

2. CMD_L =0x01: 4r[X USER1/2/3 K/Mic &

3 IX R/ANEIANTEFE . 0x1(16KB) ... 0X1F(496KB). 0x20(512KB), USER1 + USER2
+ USER3 = 512KB; H /" X USERL/2/3KX/MNACE J& H3hE 1.

o3 XK/ At b A

43 IX B A b 1A 72 90x0800_0000, 43 X ISR M kil Ay e 4 bk AN FLASH 1 25
= (HWIFLASHIMZA & 512K, TR HHE0x0800_0000 + 512*0x800 =
0x0808_0000)

WHRUSERLS X T, MJUSERLM4) X Mk Hl y0x0800_0000 ~ (0x0800_0000 +
USER1_Size*0x4000).

WIHRUSER3/T X T, NUSER3H 43 X Hudil: 1 il 4 (0x0808_0000 —
USER3_Size*0x4000) ~ 0x0800_8000 (5l {nFLASHA Mkl A0x0808_0000) .
USER2(#) 73 X Hidik, il YUSERL AR HIE, SRtk JUSERIA 1 Hdk. 4R
USERLEZA 73X, NUSER2H)H Mk 75 % FHUSER2_Sizefffi €

® Par[2]:

X5, |§|Par[0];

® Par [3]:

Gy ANERIN % T 8 fERefl &, 0xXY

X =0- AMERES XINIE, 7] LARC & N1

X =1- ffifigsr XINIE, ARERSE HO;

Y =0 AR T, 7T LG & Y1

Y =1- ffRe% F#, ARERLE R0;

1. CMD_L =0x00: BEHCIRZS, fRE{E 0x00;

2. CMD_L =0x01: BCEARZA, FCEE OxXY;

T 24e%E, Xo Y HEgN0BE N 1, AR 1IEER 0, I XIAE. & FE— B
REJa ANBERTH -

byte

bit b7 b6 b5 b4 b3 b2 bl b0

O(CMD_H) | 0x41 —%Z a4 7Ek
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EIREK

1(CMD

L) | i TR

2~3(LE

N) | RsHHE K

4~7(DAT)

DAT[0]: 4> [XUSER1/2/3

DAT[1]: 4rIXUSERL1/2/3K /)

DAT [2]: 7+IX*5, [FIDAT[O0]
DAT [3]: BEHUA 4 XN UEA NS 2 ff sefic &

8(CR1)

REFH

9(CR2)

REFH2

LEN A IEE#E K JZ: 0x02(LEN[0]). OX00(LEN[1]), LEN = LEN[0] + (LEN[1]<<8).
DAT[0]: /X5
1. 0x00: 73X USER1.
2. 0x01: 77X USER2.
3. 0x02: 4r[X USER3.
DAT[1]: BEHUA 4T 73 X USERL/2/3 K/)
I3 X KN VSR . 0XO(OKB). 0x1(16KB) ... 0X1F(496KB). 0x20(512KB),
OX0FR /R AR E 43 [X K/Iv, USERL + USER2 + USER3 = 512KB;
DAT [2]:
X5, [F DAT[0]
DAT [3]:
BEHLAr DONUERT N 25 N4 REICE,  OxXY
X =0-— AMERES XIAUE, 7] ARCE 1,
X =1- e XIAE, AR E NO;
Y =0 - AMEREMNE T4k, W] ARG E N1
Y =1- ffReNE N4, A RERCE NO;
REFH(CRL. CRO)MRIE A & HATHE L N -
1 R [EIET: RAEPREAL(OXAO. 0x00).
2. R[EIRM: IRESAREAL(0X70. 0x00)
1) (0xBO. 0x00): i [m] 2
2) (0xBO. 0x3A): 7rIX K/NOAEE, JoiEHRELE;
3) (0xBO. 0x3B): 77X K/NECE#iR, LAU# L USERL + USER2 + USER3 =
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ERRA
FLASH % &, USER1/2/3 fit & #ix/b A 0x01(16KB);

4) (0xBO. 0x3C): #rXECE T4 %, UAEHE USER]L 8(# USERS3;
5) (0xBO. 0x3D): 7rX#HZES| ID BLE RMEE DA E

6) (0xBO. OX3E): 73 X IAUEAIINES T #fd gelic B R EiE Al E

7) (0xBO. Ox3F): HEHTE LS BRI

2.2.11CMD_EXT_API_DWNLD
Zn 4 T R PRI 248 E SRAMIX I8, A7 AR5 221/ F-0x2000A000~SRAM
AR, SR BISRAMMEEHAT AR Y, 38 SCHFBk % BIFlash AT 27 -
EREES:
byt 2! b7 | b6 b5 b4 b3 b2 bl bo
0(CMD_H) 0x45 —H L FB
1(CMD_L) 0x00 —Zifn4 B
2~3(LEN) PUSCBE K R
4~7(Par) T BE L SRAMMHE (B /)N HihiE0x2000A000)
DAT[0:15]: {8
8~27+N(DAT) | DAT[16~16+N]: F#HFISRAMFIEAEEIE (e /B Flash
HOhERCE . FRTiHbdE, A I ek EON T Mk
DAT[17+N~20+N]: JEIN##dE 4Byte CRCI21L
® CMD L: HFrX1K
0x05: T # AL ] SRAM;
0x06: k¥4 2] SRAM sk, #ATFER
0x07: Bk % 31| Flash Huib AT 2 7 (GCHeE M X dsk Bk %)
® LEN KiEHIEKE: OxXX(LEN[0]). OxXX(LEN[1]), LEN = LEN[0] + (LEN[1]<<8)
® Par[0~-3]: T#i/Bk¥ SRAM [Witinitt, A RNy Address = Par[0] | Par[1]<<8 |
Par[2]<<16 | Par[3]<<24.
® DAT[0:15], fREH{E 0x00
® DAT[16~16+N]: T#%| SRAM K EAAHEHE (GEIED /Bki%E Flash $RATEEFF (199>
BERCE : ARk, AL W ek BN H L
1.USB: #ix K 128 N1, 15<=N<=143, N+1 70N 16 KI5

26 /39

A AR AR F PR 4 7] Nations Technologies Inc.

ks BRONTTR DX R AL X R 109 SEREARKE
HiE: +86-755-86309900 f£E: +86-755-86169100

HE4: info@nationstech.com HE%w: 518057



NQtion v:“ www.nationstech.com
ERRAK
2.USART: #: Kk 128 P77, 15<=N<=143, N+1 #4154 16 ({54

DAT[17+N~20+N]: AEIna 541 4Byte CRCI24L I MEH . (BhiEfr &8, 54:0)

JRERNZ:
bit b7 b6 b5 b4 b3 b2 bl b0

byte
O(CMD_H) | 0x45— % fin & 7-E%
L(CMD_L) | —Zifin %5 B: HArX I
2(LEN) RIEBHEKE
(DAT) I
3(CR1) WEF1
4(CR2) REFT2
® LEN KiEHIEKE: 0x00(LEN[0]). OxO0(LEN[1]), LEN = LENI[O] + (LEN[1]<<8).
® RAEFII(CRL. CR)MRIE M A AT I A
1. TEET): REFFEAL(0XA0. 0x00).
2. NECRM: REFFEAL(CRL, CR2).
1) (0xBO. 0x00): IR [m] 20 ;
2) (0xBO. 0x10): HbrXiksEi%;
3) (0xBO. 0x14): T HFrXiEMuEEE =, #H SRAM i HIVE[H
4) (0xBO. 0x12): CRC R4 Hii%:
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2.2.12CMD_SYS RESET

Zm A H TR EABOOTIE T -

www.nationstech.com

EE#RS:
byte 21t b7 | b6 b5 b4 b3 b2 bl bo
O(CMD_H) | 0x50 —Z#r4 Bt
1(CMD_L) | 0x00 — %&b B
2~3(LEN) | HiBdEKfE: 00, 00
4~T7(Par) {RBE
(DAT) T
® {RE{H: 0x00;
JRE N
oyt~ b7 b6 b5 b4 b3 b2 b1 bo
O(CMD_H) | 0x50 — %47
1(CMD_L) | 0x00 —Z 7B
2~3(LEN) | AIXHHEKFE: 00, 00
(DAT) e
4(CR1) W&FI1
5(CR2) REFI2
® IRAEFTI(CRL. CR)MRE fr S TAT I 70 M-
1. IREIET: REAREAL(OXAO. 0x00).
2. R[EIRM: RESFREASL(0XxBO. 0x00).
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BEREIR
2.2.13CMD_APP_GO

%4 T BOOT R # 52 N FIAEFF 2 W #iFlash 5, BEFEHAT N AR . N FIFE A da i
HE 425 50x08000000, H A4 X HH 1.
LE#R4:
by~ b7 | b6 b5 b4 b3 b2 b1 bo
O(CMD_H) | 0x51 —Zfin4 %
1(CMD_L) | 0x00 — b rEk
2~3(LEN) | Hllelidls K200 00

o

4~7(Par) {585
(DAT) I
® {rifH: 0x00;
&R
oyt~ b7 b6 b5 b4 b3 b2 bl bo

O(CMD_H) | 0x51 —Zmir &7 B
1(CMD_L) | 0x00 — 4 7B
2~3(LEN) | 0000

(DAT) v
4(CR1) AT
5(CR2) T2

REIRE T IRESFR EAL(0XAO0. 0%00).

® RETFII(CRL. CR)MRME A & IAT I 20 M-
1
2. IREIRM: REFFEAL(0xBOL 0x00).
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EIREK

23 REPREFVH

2.3.1 IREIRIPIRSF
RIE ST RSFRESL(0XA0. 0x00). Fon FJE T AKAHATET), R IE IR T
A8 7B, . BB S A BRI [ .

2.3.2 IREIRBORSF
RIE S RASFRESL(0XBO. 0x00). Fon BE T RIIa4 T HABER (48524
AAFIRECE B2 PATRIE, IR A RBOIRAS T,

2.3.3 REIHARESF
FHIFR FURAS FARIR BRI, 58 PR T RRA F R AL
1) (0xBO. 0x10): #%HZ 5| ID YUl %5
2) (0xBO. Ox11): ¥4 CRC fufHiz;
3) (0xBO. 0x14): F#kHAnXiktthhl44i%, HH SRAM fi FHYEH];
4) (0xBO. 0x20): ZEEIAIE I
5) (0xBO. 0x21): 2 HHINUE MR i B il
6) (0xBO. 0x30): #BR/ %k FLASH U1#% RDP {R#;
7) (0xBO. 0x31): #E&BR/ %k FLASH U1 WRP {R47;
8) (0xBO. 0x32): #[x/T#k/CRC K isHuhib 4 73 X AR
9) (0xBO. 0x33): #EBR/ T #/CRC RHa k70 [l % 75 [X s
10) (0xBO. 0x34): #Ekr/ F#/CRC KU b ya R ER T (FRHE A FLASH K/ );
11) (0xBO. 0x35): R/ T #/CRC R IAHIEA 2 16 75X 555
12) (0xBO. 0x36): T #/CRC RIGEIEK LA 16 FIF5E Bk K E R # R FLASH 1)
KR, B2 FEMRIDE] FLASH KR, B 25 FLASH CRC fH 1K B ;
13) (0xBO. 0x37): #EkR/ T4 FLASH Znfs M
14) (0xBO. 0x38): CRC Kl I ;
15) (0xBO. 0x39): L/ X, ARVFEERI I H L1 %5 LO;
16) (0xBO. 0x3A): X CAME, TIEHIREE;
17) (0xBO. 0x3B): 77X K/NECE#%, W2 & USERL + USER2 + USER3 = FLASH %

=

3

18) (0xBO. 0x3C): 4y XECEINTHE 1R, WASLHE USERL 80# USERS3;
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ERRA
19) (0xBO. 0x3D): 4rX#EHZE 5| ID LB RMEH AN & ;

20) (0xBO. OxX3E): 73 X INUEAINES T & Af g lic B K M ek O Al & ;
21) (0xBO. Ox3F): HHTE RS K AR
22) (0xBO. 0x00): LEKRiEMES—H. —FKmd>TBAE TG4
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EIREK

3 BOOT/HEA i EA

3.1 EArAlEHIRE

AR P EEBRFLASHIX , H ARSI, T EAE e B iR e . EALHLIE T 15 Y
SXAEE, B R RERR . NEL RS FE R AL

EAEHLSCRE R P B B A RN B T SR AR F P ARARS

EAEHLSZ R P ORI B 4 (X USERL/2/3 K/ 24 P i B 4 X KN AR FHE k.

MU R P R A% T XAAERINE F#D .

EATHLSC R A P SR e T S RS L

EATHSCRRR A B A A 4

#BOOT: #:ABOOT, A AL 5PC TOOLME i USART34 1 84 USBH: 148 5

O B REERLR: EENRGAAMX G, BOOTH BT e Bt B, R0 2RI
I S NFUAGHE, S5 8 ThRE TE A8

AL E: PC TOOLMKHEBOOT 3L HF iy 4 4 A1k AN [R] 1 i 2 SR A% FAH B ¥ T e

9.
10.

© N o o k~ w dpoE

L BOOT A S SRS RG], OH ID;
FREL 16byte ELEEHLEL

BB H (HT 0 XEMINE TEHD
Pk FLASH;

TEH 2] FLASH;

T#HA RT3 SRAM;

CRC % N & H F 27 s

BERUREL BRI T (B TR % . FLASH TUS {#47 . Data0/1 fi & . USER A
B

ARELT X USERX R/, BLE 70X USERX K/h;
ARG HE A, ALV AL BOOT FE 7 B HHs1T

11. ki3 H b X I (FLASH/SRAM)$0AT FH 2 ACHD
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EIREK

3.1.1 BRaSERHRER
B AT, EEMAFlash/ K AEHL, Hi\EG b & 75 41k

USART1/USB (DFU)
LIBBOOTH S

|
| |
| CMD_GET_INF CMD_USERX_OP |
I BOOTHIA S, BHAES | EESRUSERKAD . S| |
| 3l ®HID NEFIANZE THifE i B I
' ——— |
) P ]
Y
CMD_KEY_RNG 4 5
- ot —>
SRER Y SR RGBS W2 IR [l —E | RIE T
IR ) Ve EET
. S i EHINERK
| | B MNEL BB B IR
| CMD_FLASH_ERASE | JEIRFLASHTT# RDP{RF
| ERFLASH, EERENR I . om | HERAFLASHTU WRPRIF
I NI B354 A E N ) R [ ’ BRFLASHTUE S RIRH
: B9 KR RE I BRFLASHRSE BES X
L. 1 B FLASHIb I SRR
—I R FLASHETY
et [
i Efw] . B ERIE BEM
EEHEHS

Bl 3-1 BERrdn & 4hlifz A
3.1.2 TERAAEHIRER
Gy XVEINEE S #RT IR — DAL, AL B BEALEUE 1167 1T USERL/2/34) X WAGIE
VIR E . FELE TR, 55— IR G 1R Hdr &1 H I BEALEH 5 — X B EOR 4= 5
IEAERG A R GRBURT B BEA LA
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|
i |
| CMD_GET_INF CMD_USERX_OP |
: BOOTHIA S, BHEER | iEEL S XUSERXA/D . K| |
| 3l ®HID INEFIINE THE LR E |
| - |
N 1
A
CMD_KEY_RNG . _ ;
IR B B ALY IRV > | | EE <l
D
R[]I 7 EEAR
I l _____________ BHOAEL Y
| K BRWEL BB AT IR A
| CMD_FLASH_ERASE | BERFLASHTT# RDPIRIF
I BRFLASH, REEENK | s BIRFL ASHTTH WRP 13
| SASE BB 43 A EE R ER 2 BRI R —> — BIRFLASHFTR 5 KR
i 94y RARAS RE I BRFLASHTE BES X
LS | BRFLASHIBII BB R
—[ TR FLASHER
B R o EHEEE 8L
CMD_KEY_RNG NS :
- e
IR B B8 IR IR _E | B e |
IR B E T
) /- I B S
1 ERNER M
T 1 BNk MR BT IR
| | T FLASHE 3 # RDPIRP
| TC;\SZAF%_;;ATS%%—JEI\_/:Z:D : TH FLASHHELE WRPARIE
! REFES KDL ——RE R —| | LASHIR A AR
| TEE R 7 S B e | TEFLASHHE I SEE IS X
I IS KRR E | T & FLASHtIE 35 [ i A
I | & FLASHIRS #iHE 1659 X157
————————————— —[—————————————J THFLASHEHE KE I 168015
. HRIZFLASHEL M
A \\§ EHEBELEN
A
CMD_DATA_CRC_CHECK / IR[E] R
CRCK:I: FH A 2R EHINER M
e 4Nk MR B B IR
. IR A CRCKI Hihib#8 4 K4 37
| CRCIZH Mt 36 B A X
> — CROK: 1S B R
CRCH:EE b IE 1655 X35
SEEMHS
SHRHS CRCK K T 16801 2

/) F2KB

CRCHE 2RI

BHERESLANK

K 3-2 h kSR A
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EREAK

3.1.3 EHFEHmLSERHRER

USART1/USB (DFU)
LIBBOOTH %
y
CMD_KEY_RNG , - . :
SKEUES B 4B RS L2 IR [P R > —{:I BEI R
IR (5] AT
_____________ l______________ BB %M
{ I EHR3IDEIR
CMD_KEY_UPDATE . oo F7 $ACRCIEE $HiR
l S KI5 311D 0% 48 | BEIHR— [RE AL
r . ) B AE L MOR 83T IR
T BHBEE ALK
ﬁﬂéw
EEHEH S
K 3-3 B Hm AR
5, N
3.1.4 S XEEMRLSEHIRER
USART1/USB (DFU)
AIBBOOT#H %
FEESFESFSFSESFE S T TETET l _____________ _i
CMD_USERX_OP | -~ BT
ERSEA N, HEIAER | B4 Z5 DGRBS
ME THEEREE R | SRAINERE, LEBEARE
: PRANRERE
3 iR [ — SREBIRFER

CMD_USERX_OP | SX AR S|IDELE LMK ERE
BESXK D HXINER | SR ER N TS S RE AL & 25 W
$AERSID. X INERINE I FEERE
|

TEfERE N EHERERLN
S S _[ _____________ il
JBIEIfS‘cIJJ
EHHEMS S

3-4 Iy XAy & FE i RE &
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EIREK

3.1.5 BT RS wSEmRER

USARTL/USB (DFU)
S ¥EBOOT#H4

CMD_OPT_RW

|
|
EEETE S
EHUETR T T l TR
l R [ R—> BEREHX
TIPSR IRHI BLLEEHLO

CMD_OPT_RW :
RERAFS |
|

|

WEEREERERTEN

B 3-5 LRI A S UL A
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3.2 BOOTHHIEEEM
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R H# ZiE
V1.0.0 2024-11-14 | QEECAY, XIRBOOT V1.0fKA
1) T EACISE] SRAM, FEBEEHUT R R IIfHE
2) HEhNEkEE R O Flash XISHAT R FE O ThRE
3) HN3REL chipmask 15 B K54
V110 2024-12-16 | 4) fEEEPIIERECH 64 1K
5) itk —LtuThhE
6) MATZ: A BOOT V1.1
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EIREK

5 &

I BB AR A A PR A ] CBLR R AR ] REBAR ) DRAT £ AN T 515 308 0 170 A2 50 3 SRS (AL
Ao H REARVARBHE SRR ER . AR, B REORX SR AT /e B AT R
ATKIBAEAT DT FENE K AT 3K AR [ B HAR SR Z A A 15 W B o ARCAS o 510 ] iz 1 51
L)L RN 2y Lo =7 IRAUE IREARAS AR 514 4k, B REARN 7 dh AN T
EAARRI IR ARG, A P O B & AR LI R R SR [ R R A
ARAEM ST B BRI A S I A SRR AL, SRR Y. REHE REARVFA,
FEAT AL R A NAF DARAT 5 BB XA SO AT . B B2 P 15355
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