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1. BOOTf#4jiR

O HHE R RN BOOT E 2 4LH PR P T2, API ZIh6E.
AR VERHEAR T N32G430 2530 A BOOT [IThee. SZHL A6 A48 .. N32G430 7]

O FH) FLASH 174i# X 5 KN 64KB.
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1.1 BOOTIhEEE X

*

R PR T8I

% #F USART (USARTI, f§i[H GPIO 5y PA9-TX. PA10-RX, AR,

SRR EEHE CRC32 125

YFEEINE T3 (AES-128 ECB);

SCRF FLASH 73 DXy IXCHR RSN 2 2 B1ALE s

R X A
S FE FH BOOT H K%
TR AL o
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2. BOOTIE K fr & 4bE

N32G430 R4t F 42 BOOT, CHrilil USART #2100 F#EH PR P s . 1 i
BAH KAy A AL BRI FE o

2.1. & R BIEEH

2.1.1. & FIR
Table2-1 iy 4 5E X
A HR BE L]
CMD_SET BR 0x01 | WEH MR ((UEH P ORE R0
CMD_GET INF 0x10 | EEGH F S 2R5]. BOOT lRAS. {&H ID
CMD_GET RNG 0x20 | FREXBEALEL
CMD_KEY_ UPDATE 0x21 | FEHThNE T 8CH S ECE 7 KR4
CMD_FLASH_ERASE 0x30 | #Bx FLASH
CMD_FLASH DWNLD 0x31 | T#EH T E] FLASH

CMD_DATA CRC_CHECK 0x32 | CRC ®4& F# A P2
LU E R CBS TR EH. FLASH L5

CMD_OPT_RW 0x40

- f#97. Data0/1 it # . USER At &)
CMD_USERX_OP 0x41 | 3REAr X USERX K/hh, FELE X USERX K/h
CMD_SYS RESET 0x50 | RGEN

2.1.2. FEEH

XEANG TR — s ZE, b, <" LAEERTFE, O RERESH
AEEE B

ETEHRLSBELEN

1. LR HRA40:

<CMD_H + CMD_L + LEN + Par> + (DAT).

CMD_H & —H a4 7B, CMD_L AFE a4 7B LEN RERKIEHIEKE; Par
RE 4N FH 2 24 DAT AR EE A T2 RS M AR

2. IR

<CMD _H+ CMD L+ LEN >+ (DAT) + <CR1+CR2>.

CMD H fRE %4 7B, CMD LR - ZLad 7B, FER®S BN EZE
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(i &7 BU IR s LEN AR B HHRK L : DAT RE T =1 12N R AR CR1+CR2
P& L RR IR PATEIR, H ERE RS M — % R T ERAR T ML,

BOOT [#|%& CR1=0xBB, CR2=0xCC.

B IS RF I i & BUR S5 1
1. AU R EESEA

STA1 + STA2 + { 21844514} + XOR.

STA1 FI STA2 s 8 FRIEAr & IR IA T, STA1=0xAA, STA2=0x55. F Tt H ikl
ALK ORI .

XOR REZ A2 TRz HE (STAL +STA2 + { LJZHR

2. ERIHLECR R R

STAI1 + STA2 + { NJZ &4t} + XOR.

S8 1018

STA1 FI1 STA2 &5 M ki 2 MR IEFT, STAI=0xAA, STA2=0x55. FT FAifLiR

TS Ry 3% e A i

XOR REFEZ ATy 2R aIaHAE (STAL + STA2 + { FEM

2.2. 2 Ui HA

2.2.1. CMD_SET BR

2 T2 R

BRI o

LR
byte bit | 7 b6 b5 b4 b3 b2 bl b0
0(CMD_H) 0x01 —Zfn 7B
1(CMD L) 0x00 —Zin 2 F-EL
2~3(LEN) RIEHARE: 0x00,0x00
4~7(Par) Par[0~3]: B EHFFERSEL
(DAT) yn

®  Par[0~3], HIIVRRFR R B B AT AR e oK, WEVE N 2.4Kbps ~ 4Mbps, Bk
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WIHREE N 9600bps;

® {RE{H: 0x00;
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JRE R
byte 2t b7 b6 b5 b4 b3 b2 bl b0
0(CMD_H) | 0x01 — s 4B
1(CMD L) | 0x00 — 24 7B
2~3(LEN) | KEHIEKE: 0x00,0x00
(DAT) 7
4(CR1) REFH 1
5(CR2) RAEFHT 2
® RETFH(CRI. CROMRAE A 2 PATIFIL 70N
1. IREIEED): REARES(0xA0 0x00).
2. REIRW: CREFFEAL(0xBOL 0x00).
TR IR RN RS R, | FRRARLH):
w5 SH BhEE
(MHz) 2400(4800{9600|14400|19200 [38400|57600 115200 | 128000 | 256000 | 576000 | 923076 | 1000000 | 2000000 | 3000000 | 4000000
4 [N NN AN N NN A N v v v v v v V
6 [V V[N V| N NN NN V] V v /
vee | ® AV IRV VA VA ENEVAR IV VAR B N v v v v v v V
6 [ N[NV NN NN N NN NN NN Y
2 | N NN AN NN NN N v v v v v v /
2 [N N[V VAN NN NN NN A
HSI VAN NN AN v v v v v / / / /

2.2.2. CMD_GET_INF

Pn A R BRI AL R BOOT MRS . A48, 54 ID. 451 BFMLE L
4 MfEE .

ER#2:

byte 2t b7 b6 b5 b4 b3 b2 bl b0
0(CMD _H) | 0x10 —Zfn 4B
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1(CMD_L) | 0x00 — i FBL
2~3 (LEN) | KiEHHEKIE
4~7(Par) NE

(DAT) yn

® [{REA{H: 0x00.
® LEN KiEHIEKE: 0x00(LEN[0]). 0x00(LEN[1]), LEN=LEN[0]+(LEN[1]<<8).

JRE R

byte 2t b7 b6 b5 b4 b3 b2 bl b0

0(CMD_H) | 0x10 —Zfin 47 B

1(CMD L) | 0x00 — 24 7B
2~3 (LEN) | ¥ K&

4~54(DAT) | BOOT WA S A5 RG], & ID

55(CR1) REFT1

56(CR2) RAEFHT 2

o FEFII(CMD H)F EEHEAHHI(CMD_H)X M.
® LEN Z¥dEKE: 0x33(LEN[0]). 0xO0(LEN[1]), LEN =LEN[0]+ (LEN[1]<<8).
® DAT[0]: 0x05, & HHE5&RT
® DATJ[1]: 0xXY, BOOT JiA5(BCD fi3)
0x10: fi7x BOOT i I dr & EpA, Fonfii V1.0 Bar S EhA.
® DAT[2]: BOOT fir & 4Eh/A
® DAT[3~50] 48Byte
1. DAT[3~18]: 16Byte UCID (UCID [{J¥E405E XL FA);
2. DAT[19~30]: 12Byte Chip ID(UID) (UID [ ¥E405E X WL FH):
3. DAT[31~34]: 4Byte DBGMCU IDCODE (DBGMCU IDCODE HJ ¥4 X I
)
4. DAT[35~50]: 16Byte ' A5,
® RAETFII(CRI. CRMHEATSHATIEM /3 N:
1. kDD REPREL(0xAO0. 0x00).

2. REIRM: REFFEA(0xBO. 0x00).
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2.2.3. CMD_KEY_RNG

BRI 75 156 T 7 s SR BE AL

LER4:
byte bit b7 b6 b5 b4 b3 b2 bl b0
0(CMD H) | 0x20 —Zn4 7Bt
1I(CMD L) | 0x00 24 7B
2~3(LEN) RIEHRKE
4~7(Par) RE
(DAT) G

® [{RE{H: 0x00;

® LEN KiEHHEKE: 0x00(LEN[0]). 0x00(LEN[1]), LEN =LEN[0]+ (LEN[1]<<8).

JRENE
byte 2t b7 b6 b5 b4 b3 b2 bl b0
0(CMD_H) | 0x20 —Zifin 4 7B
1(CMD L) | 0x00 — 24 7B
2~3(LEN) | RIEHHEKAEE
4~19(DAT) | 16Bytes IthBEHLEL
20(CR1) RAEFA
21(CR2) REFT 2

® LEN EiEE#E K : 0x10(LEN[0]). 0xO0(LEN[1]), LEN=LEN[0]+ (LEN[1]<<8).
® 16Byte HIDRENLE AR AFSE L B

® REFII(CRL. CRO)ME A 2 HATIE L 73 4

1.

2.

R ARy AREAREAL(0XA0. 0x00).

R BRI REARELL(0xBOS 0x00).

2.24. CMD_KEY_UPDATE

FH P AT DO N2 S 88 A 2y DOOAIE B B 08T, SERAT R 22 CMD_KEY RNG 3R
HBENLEL, BEHLEH T EAHLAEP 16Bytes (IIHZEHINIEE, F@iE CMD KEY UPDATE
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AZVEEAIE B P2 5 B0, BRI 5 SR &

LR
byte bit b7 b6 b5 b4 b3 b2 bl b0
0(CMD H) | 0x21 —Znd 7B
I(CMD_L) | &4 5B RG] 1D
2~3(LEN) RIEHARKE
4~7(Par) REE{E: 0x00
DAT[0~15]: 16Bytes [1I1H % 4HINIEE
DAT[16~31]: 16Bytes [I#T % H1 %A
8~55(DAT) | DAT[32~47]: CRC32 K b4
4Bytes [FI(IHEH+H % P{H)CRC32 KEGE + 12Bytes H 7 {EH 0x00
P44 16Bytes M4 A 1A 2 4 hn

® CMD L: fRERFEEHMEHZES ID
ID(0x00~0x01): #4AZ 5] ID, 0x00 fXE X 1, 0x01 FLEIX 3.

® LEN RIZEHEFEKEE: 0x30(LEN[0])~ 0xO0(LEN[1]), LEN=LEN[0]+ (LEN[1]<<8).

® [{REEH: 0x00.

® DAT[32~47]: CRC32 tU1H

® DAT[0~15]: EAIHLH CMD KEY RNG 3RHUK) 16 A2 BEHLECAIH 280 24E A AGIE

fE.

® DAT[16~31]: HIHZHINZ FI# %4, BOOT HIH % H iR % 5 P ORAT BT %51
JRENE:
byte bit b7 b6 b5 b4 b3 b2 bl b0
0(CMD H) | 0x21 —Ziin A7
I(CMD_L) | =4 5. % ID
2~3(LEN) | RIiEFHEKE
(DAT) Ibyte, BBTRERKN 12 X
4(CR1) WEF 1
5(CR2) REFT 2
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® LEN KiEHHEKZ: 0x01(LEN[0])s 0x00(LEN[1]), LEN=LEN[0]+ (LEN[1]<<8).

® DAT[0]: lbyte, HBTXEEA 12 K, WA XS, &\ 0x0D A FE 5

o R
1.

2.

n

2R A 002,

(CRI1. CROIRAE iy AT IH L

Bl
IR B Ry RESAREAL(0xA0. 0x00)
[1]

KW REWRELL(CRT. CR2)

(1)« (0xBO. 0x00): & [A] 2L

(2). (0xBO. 0x10): Z4HZ 5| ID JEFHR;

(3)~ (0xBO. 0x11): B CRC RIS %

(4)s (0xBO. 0x20): |HZHIVIERI;

(5)« (0xBO. O0x3F): BB Fi(E BRI,

2.2.5. CMD_FLASH_ERASE

BOOT #&4t LT A sAy #5%x FLASH HIThaE, YERERAT 5 2 CMD_KEY RNG 3k

W BEALA, R0 O kg 5 AR T8 AT S0, BRBR I FLASH 22 (A AN g id B4 FLASH

), HAEDEER 1A T1(512Byte).

LEHS:
byte bit b7 b6 b5 b4 b3 b2 bl b0
0(CMD H) | 0x30 —Zan 27
I(CMD L) | 0x00 —Z#i 4 7B
2~3(LEN) RIEHHEKE(0)
4~7(Par) TUHbhESR S 2 7T 0~255
TUHL 2 “7715:1~256
8~23(DAT) | DAT[0:15]: 16 7% USER1/3 43 XN UE HI % EHIE(E

® CMD_L: #ERRonX5

1. 0x00=USERI1

2. 0x02=USER3

® LEN KiEHIEKE: 0x10(LEN[0]). 0x00(LEN[1]), LEN=LEN][0]+ (LEN[1]<<8).
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®  PEERHbIE ARG B Par BT 4 AT AR

Par[0~1]: TiHilbgR5 2 F715(0~255)
T b4 S = Par [0] + Par [1]<<8;
Par[2~3]: UL 2 FF75(1~256)

TIH = Par [2] + Par [3]<<8;

0 5 UL E HihkJy 0x0800_0000, LG I GiEbESw 50 1, EHbdk 20 0x800.

be g
1 ST Hidik A 0x0800 0000 + 1*#0x800 = 0x0800 0800

2 S HbE A 0x0800 0000 + 2*0x800 = 0x0800 1000

AP IR I Hb bk

tehn: TUhihkbgR5 o8 0x01, TUECA 0x02

U422 e F b i 5 <

(0x0800_0000 + 1*0x800) ~ (0x0800_0000 + 1*0x800 + 2*0x800)

B (oihkgm 5 R i)~ (Ui gm 5 10 ikl + TOEC T RN

www.nsingtech.com

® DAT[0:15], 16 T~ X IAUER 2 BHIAUEE -
A JA A IXVGIERT, AT DU AAT 2 AE, BOOT 27 A 2 F B UE(E ;
JRE P
byte Ot b7 b6 b5 b4 b3 b2 bl b0

0(CMD_H) | 0x30 —Zifn & 7B

I(CMD_L) | 247 B HEERIX
2~3(LEN) | RiEHEIREKSE

(DAT) G

4(CR1) REFI 1

5(CR2) REFT 2

® LEN KiEHHEKZ: 0x00(LEN[0])s 0x00(LEN[1]), LEN=LEN[0]+ (LEN[1]<<8).

REFTI(CR1. CRORIE A2 HATH DL N :
1. REREE: REPREAL(0XA0. 0x00).

2. R[EIRM: REFFESL(CRL, CR2).
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W, EIREK
(1)s (0xBO.
2)+ (0xBO.
(3). (0xBO-
(4). (0xBO.
(5)s (0xBO.
(6)- (0XBO.
(7)s (0xBO.
(8). (0xBO.

(9)~ (0xBO-

2.2.6. CMD_FLASH_DWNLD

0x00):
0x20):
0x30):
0x31):
0x32):
0x33):
0x34):
0x37):

0x3F):

AEPRLE

HHVAER

% FLASH Tl RDP R4
2% FLASH T4 WRP {#7;
% FLASH T8 7 X AR

% FLASH T1YU FE # 70 [X

www.nsingtech.com

% FLASH HuhtVE R B (F5iH8 H B FLASH K/ );

B FLASH &% .

BB BAE BRI

Za AR PR AL B4R E FLASH A, VUIE R, I e GE e N4
TEMfH CMD KEY RNG SRHUEHLE. BHRKELA 16 FH65F (@ AL E sh#h
0x00), #H _LZEmA5eft.,

i LI RN T B BT RIS R 73 DXCVAIE AR B ) A i ) 8080 A 2 7 B SCFE S N FLASHL

KPR AN NS R EIN, /R M X 5. s N B S

LE#KS:
byte bit b7 b6 b5 b4 b3 b2 bl b0
0(CMD_H) 0x31 —Fin 7B
1(CMD_L) "R 7B THAXS
2~3(LEN) RILHARKE
4~7(Par) % FLASH [ 46 bk
8~23(DAT) DAT[0:15]: 16 715 USER1/3 4 X AIE M Z H (A

24~(24+N)(DAT)

DAT[16~16+N]: T #H H k%

(24-+N+1)~(24+N+4)(DAT)

DAT[16+N+1~16+N+4]: ## ) 4Byte CRC32 £ 5 1H

® CMD L: F#EIKX5

1. 0x00=USERI;

2. 0x02=USER3;

® LEN KiEHHEKZ: 0xXX(LEN[0]). 0xXX(LEN[1]), LEN =LEN[0]+ (LEN[1]<<8)

® Par[0~3]: [#{ FLASH Miiathhl, & RGNIA Address = Par[0] | Par[1]<<8 |
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A,
%) EIREAR
Par[2]<<16 | Par[3]<<24.

® DAT[0~15]: 16 FHi4r KINERZENIEE, IME FREFHN S XINER ZHRE

B—A~110,

1.

www.nsingtech.com

W EA G/ DNER, 7T LU A A4S 0x00.
® DAT[16~16+N]: T EMAESE, Hdk SAEO8 N+

USART: fiz K 128 M1, 16<=N+1<=144, N+1 WLZ0H 16 [FIEE.

® DAT[16+N+1~16+N+4]: AEMMFHE LN 4Byte CRC32 K50 {H

JRE 2
byte Ot b7 b6 b5 b4 b3 b2 bl b0
0(CMD H) | 0x31 — 24 7B
I(CMD_L) | —Z w2 5B: TEIXS
2(LEN) RILHARKE
(DAT) G
3(CR1) REFI
4(CR2) RAEFT 2
5(XOR) RS H AR

® LEN RiEEHEKE: 0x00(LEN[0])« 0xO0(LEN[1]), LEN=LEN[0]+ (LEN[1]<<8).
® CRAFII(CRI. CRMRAE A S HATIE L3 N
TEUET: REPRELL(0xAO0L 0x00).

FERN: SR ELL(CRY, CR2),

1.

2.

(1)
Q).
3)-
(ON
(5)
(6)~
(M-
(8)

)~

(0xB0O. 0x00):
(0xB0O. 0x20):
(0xBO. 0x21):
(0xB0O. 0x30):
(0xBO. 0x31):
(0xB0O. 0x32):
(0xB0O. 0x33):

(0xBO. 0x34):

(0xB0. 0x35):

AEESIE

EEHVAIE R

AT R EHE 1 BR A

T4 FLASH Hihi-#% RDP {74

N4 FLASH #ihil4 WRP {R4;

N4 FLASH Huhi- 9 73 X AR 5

N FLASH Huhk 5 5 4y [X 5

T FLASH Hihbya IR 7t (4878 H %> FLASH K/h);
F#k FLASH {4 hEAS 2 16 745055
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(10). (0xBO. 0x36): F#k FLASH 45 KA 16 M55
(11)~ (0xBO. 0x37): %ifE FLASH 2RI

(12). (0xBO. O0x3F): H B H{E AR

2.2.7. CMD_DATA_CRC_CHECK

2 FH TS T B 7 IR, 25 R BT B Y R R BRI R EL B, B
DU HEEE NGRS G317 CRC K4, FER4 FRME FEEIEN CRC EMRLRE
IaH L AR RIS A BE . CRC RG24 ) CMD_KEY_RNG ZRELFEALEL .
RS

byte 2 b7 | b6 b5 b4 b3 b2 bl b0

0(CMD_H) 0x32 —in 7B

1(CMD L) A TE: R XS
2~3(LEN) RIEEHEKE
4~7(Par) 32bit CRC K46 AH

8~23(DAT) DAT[0~15]: 16 7 USER1/3 43 X Y3 U EH

24~27(DAT) | DAT[16~19]: K&t ahhk

28~31(DAT) | DAT[20~23]: ®IGKEEL: F11, KE&H&/ 2KB)

® CMD L: KK X5
1: 0x00=USER1;
2: 0x02=USER3;
® LEN RIEHEHEKEE: 0x18(LEN[0])~ 0x00(LEN[1]), LEN =LEN[0]+ (LEN[1]<<8);
® Par[0~3]: 32bit CRC K&{E, HA KN CRC32 = Par[0] | Par[1]<<8 | Par[2]<<16
| Par[3]<<24;
® DAT[0:15]: 2 XINUERIZBHINIE(E s
® DAT [16~19]: KEfahhl, HAHN A Address = DAT[16] | DAT[17]<<8 |
DAT[18]<<16 | DAT[19]<<24, Address R fE+&#F FLASH i Fl A ;
® DAT [20~23]: ®RIGKE, HEMMNA CRC_LEN = DAT[20] | DAT[21]<<8 |

DAT[22]<<16 | DAT[23]<<24, CRC_LEN HRigR/EABIGH N, KEKXT 2KB, HiZ 16 1
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4
54
RN
byte 20 | b7 b6 bs b4 b3 b2 bl b0
0(CMD H) | 0x32 — a7’
I(CMD_L) | ZZm47B: RRmyIXs
2~3(LEN) | Kik¥dsKE
(DAT) yn
4(CR1) REF1
5(CR2) REF 2

® LEN KIiEHHEKZ: 0x00(LEN[0])~ 0x00(LEN[1]), LEN=LEN[0]+ (LEN[1]<<8).

REFHT(CR1. CRORIE A 2 PATHE L5 A :

1.
2.

(1)
Q).
3)s
(ON
(5)
(6)-
(7)-
(8)~
OR

RIS IREIREAL(0XA0. 0x00).

R R ARASFRENL(CRI, CR2)

(0xBO.
(0xBO.
(0xBO.
(0xBO.
(0xBO.
(0xBO.
(0xBO.
(0xBO.

(0xBO.

0x00)

0x20):
0x21):
0x32):
0x33):
0x34):
0x35):
0x36):

0x38):

: IR [EIRI

CRC #2585 FH VIR R 5

CRC %58 %5 FH VIR e T ke i B i)

CRC K56 k4% 43 X R4

CRC 256 Mk 715 Bl 75 73 [X 5

CRC btk i FElBR F (78 484> FLASH K/
CRC e HihE A2 16 3530 5%

CRC I KFEARE 16 5%, i3 K /T 2KB;
CRC 58 U

(10)~ (0xBO. Ox3F): BEHTEHAE H R

2.2.8. CMD_OPT_RW

A TR RS (B8 TR %%, FLASH 715 {f%". Data0/1 FC# . USER

fLE). HECE 77X, BOOT ARVPEEERIF It L1 4 L0, K e F3H X mass

€rasc.

LE#HS:
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byte L b7 | b6 b5 b4 b3 b2

bl b0

0(CMD_H) 0x40 — 27

1(CMD L) o R e A=
2~3(LEN) RIEBEKE
4~7(Par)

8~23(DAT) EIFRCE 16 71

® CMD L —Zfb K.
1. 0x00: FREGEINFH.
2. 0x01: MeEIEINFY,

3. 0x02: MCEEDIFY, HEAN.

® LEN KiEHHEKE: 0x10(LEN[0]). 0xO0(LEN[1]), LEN =LEN[0]+ (LEN[1]<<8).

® DAT[0~15]: JEIFTHE 16 NFTT

RDP. nRDP. USER. nUSER. Data0. nData0. Datal. nDatal. WRP0O. nWRP0O. WRP1.

nWRP1. RDP2. nRDP2. USER2 . nUSER2;

1. CMD _L=0x00: 4N 0x00,

2. CMD_L=0x01/0x02: P&k NES ANH1HE.
JRE N

byte 2T | b7 b6 b5 b4 b3 b2

bl b0

0(CMD_H) | 0x40 —Zifir 4B

I(CMD_L) | —Zfn % 7B

P

2~3(LEN) | KiE¥dEKE

4~19(DAT) | IEDIFACE 16 N

20(CR1) RAEFI1

21(CR2) REFHT 2

® LEN KiEHIEKE: 0x10(LEN[0]). 0x00(LEN[1]), LEN=LENJ[0]+ (LEN[1]<<8).

® DAT[0~15]: 4HTEIIFEE 16 N1

RDP. nRDP. USER. nUSER. Data0. nData0. Datal. nDatal. WRP0O. nWRP0O. WRP1.

nWRP1. RDP2. nRDP2. USER2. nUSER2;

® RAEFII(CRI. CR)ME A & PATHHIL D N
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1. RFEREE: REPREAL(0XA0. 0x00).
2. RERM: IREIRELL(CRI, CR2)
(1)« (0xBO. 0x00): X [A] 2L
(2)~ (0xBO. 0x39): CHLT X, ARVFERIZNH L1 A4 LOos

2.2.9. CMD_ USERX_OP

i TR EE L E 4 X USER1/3 Kb, 43 X TE B 58 B X REFR) 431X B4 g
H, 43X USER1/3 K/ HBERCE — K.

FEVCH P T B A

LARFHEESHAX, HACE USER3 (BLE5E A shd 1) BIny. a7 Z6 USERL
1, FACE—F USERI. USERI + USER3 fJK/NAFUNEEA FLASH [1K/0;
LE#KS:

byte 2 b7 | b6 b5 b4 b3 b2 bl b0

0(CMD_H) 0x41 —Zmi 7B

1(CMD L) R TR
2~3(LEN) RIER PR

Par[0]: 77[X USERI1/3

Par [1]: 43X USER1/3 K/)h

4~7(Par)

Par [2]: 7 XINUE%EHZ T ID

Par [3]: 2> DXAAIEAIINSS R4 AERERC B
DAT o

® CMD L —%nAdFE:

1. 0x00: ¥ZHUS3[X USER1/3 K/MECE .

2. 0x0l: FCE X USERL/3 K/h. %4 ID. 20 XAAIE/INE N EERE .
® LEN KiEHHEKE: 0x00(LEN[0]). 0x00(LEN[1]), LEN=LENJ[0]+ (LEN[1]<<8).
® Parf0]: HX5

1. 0x00: 7r[X USERI.

2. 0x02: 47X USER3,

® Par[l]:
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1. CMD L=0x00: 0x00.
2. CMD_L=0x01: 43X USER1/3 K/NECE
I X K/NEIE TG 0x1(2KB) ... 0x07(14KB). 0x20(64KB), USERI+ USER3 =

64KB; FI)7[X USERI/3 K/NECE G A ShE 1.

3 DX K /INRD bl A 5

43 X R A L1 E 2 0x0800_0000, 43 X IR Mk g f sl in B 1~ FLASH 1)
& (Ll FLASH WZEREAN 64K, NRMiEEDY 0x0800_0000 + 64/2*0x800 =
0x0800_FFFF).,

IR USER1 43 [X 7, W USER1 {143 X Huhik 7 FEl A 0x0800_0000 ~ (0x0800 0000
+ USERI_Size*0x800).

W% USER3 4 X 7, WM USER3 [ 43 X Hb ik 55 H 5 (0x0801 0000 —

USER3_Size*0x800) ~ 0x0800_FFFF (4411 FLASH Al 4 0x0800_FFFF).

® Par[2]:
1. CMD_L=0x00: OxFF.
2. CMD L=0x01: 0x00~0x01 JN% F#/7 XIMEZHZRS 1D,
OxFF F/Rm A E RS ID, WAX ) USERX KRECE ID WIASHIET Par[3]HI{H
® Par[3]:
G DATERIIN 2 R # T REIC E, 0xXY
X =0 AMERESXINE, FJLARCE A 1
X =1- fffesr XINIE, AREACE R 0;
Y =0- AMEREINE THE, FTLAREN 1
Y=1- fifen® Fak, ABEREN 0
1. CMD_L=0x00: iHCIRAS, {REHME 0x00;
2. CMD L=0x01: FLEIRE, FEME 0xXY;
R BN

byte 2T | b7 b6 bs b4 b3 b2 bl b0

0(CMD_H) | 0x41 —Zifir Bk
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1(CMD L) | b7

2~3(LEN) | RIiEHIEKIE

DAT[0]: 4)[X USER1/3

DAT[1]: 4rIX USER1/3 K/)\

4~7(DAT)

DAT [2]: 4y XIMIEZFAZES] ID BCERTS

DAT [3]: BEEUH) 7 XUGIERT NS T 3 Re e &
8(CR1) REFH 1
9(CR2) R 2

® LEN KiEHIEKE: 0x02(LEN[0]). 0x00(LEN[1]), LEN=LEN[0]+ (LEN[1]<<8).
® DAT[0]: X5
1. 0x00: 73X USERI.
2. 0x02: 7r[X USER3.
® DAT[1]: BHUW 4773 X USER1/3 K/
I3 IX RN YE R . 0xO(0KB). 0x1(2KB) ... 0x07(14KB). 0x20(64KB),
0x0 RN AME 73X K/, USERI + USER3 = 64KB;
® DAT[2]:
1. 0x00, C&MHE ID;
2. OxFF, KRAEE ID
® DAT[3]:
LA ORI N2 FETRERCE, 0xXY
X =0 AMERESXINIE, FJLARCE A 1
X =1- fffesr XINIE, AHEACE R 0;
Y =0- AMEREINE TE, FTLAREN 1
Y =1- fEgehnes T4, AREicEN 0;
® RAETFII(CRI. CRMHEATSHATIBM/3N:
1. RPEIEI: REFFEAL(0XA0. 0x00).
2. IREIRMG: GREARELL(0x70. 0x00)
(1)s (0xBO. 0x00): & [A] 2
(2). (0xBO. 0x10): #EHZ T ID JEHHiR;

(3). (0xBO. 0x3A): 7+ X AR/PNCARCHE, oL KACE:
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(4). (0xBO. 0x3B): 73X K/MAECE IR, L20#H £ USER] + USER3 = FLASH %
&, USERI/3 BLE /DN 0x01(2KB);
(5)~ (0xBO. 0x3D): 7 X T| ID BB KM AN E
(6)« (0xBO. Ox3E): 43 XIAMIEAIINEE N4 fd gl & R ARl E
(7)~ (0xBO- O0x3F): FEHTHE S BRI

2.2.10. CMD_SYS_RESET

2 AR AL BOOT F2)7

LE#RS:

byte QL b7 | b6 b5 b4 b3 b2 bl b0

0(CMD_H) 0x50 —Zm ¥

1(CMD_L) 0x00 — 227
2~3(LEN) FOIEBHE KL
4~7(Par) (Z3E

(DAT) o

® [{RE{H: 0x00;
JRERNZ

byte 2T | b7 b6 b5 b4 b3 b2 bl b0

0(CMD _H) | 0x50 —Zfin4 7B

1(CMD_L) | 0x00 —ZKan4 7B

2~3(LEN) | RiEHuEKE

(DAT) yn
4(CR1) REFI
5(CR2) RAEFHT 2

® IRATFAI(CRI. CR)MIE AT A HAT BN N:
1. REREE: REPREAL(0XA0. 0x00).

2. IR[EIRMG: AREFFENLL(0xBOL 0x00).
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2.3.1. IRBIRIPRESF

IR AT s ARZSAR EAL(0XA0L 0x00). Ko FJE TR AT I, IR B SRIPIRE .
AT EEE, . BB S A A N TR A .

2.3.2. IR B RBORESF

R A ARESAREAL(0xBO. 0x00). Fon 2R AKIGAH T HALRER (74
A RELE A PAT R, IR B R BOR &S T

HRNE

2.3.3. IR B HARSF

AR EPRES 7 A IR (R 28 3 T RS T Rn AN R R R

(1). (0xBO.
)+ (0xBO-
(3). (0xBO.

(4). (0xBO.

0x10): #EHZE 5| ID JEHHER:

0x11): H%H CRC RIa4 %

0x20): ZEHINUE RN

0x21): FEHINIE R EOE H R (e Z MHVIERI 16 ¥k, AN X 3k

EUHO:;
(5)~
(6)+
(7~
(8)-
9)-
(10).

1%
PEFR/ T 2 FLASH TU# WRP {747
PR/ T 8U/CRC BRI hEAR 3 IX AR 3
HEBR/ T B/ CRC R8I FEPE 73 X
PEBR/ T 8U/CRC BB bk [ R 5 (i A FLASH K/MD;
(0xBO~ 0x35): #EBR/ T #/CRC RIGAT U HIEEA A 16 154 555
(11)~ (0xBO. 0x36): F#k/CRC EIGEA BEA 16 HIF5HG s K ER R~ FLASH
A RS, B 2 N EUIDE] FLASH K, B @15 FLASH CRC i B ;
(12). (0xBO-. YRR/ T % FLASH 4f2 R
CRC 5 M
CRECr X, ARRVFEORY G i L1 By LO;
X CANE, TEHRELE:

(0xBO- 0x30): &R/ T % FLASH TL# RDP f&#;

(0xBO. 0x31):

(0xBO. 0x32):

(0xBO. 0x33):

(0xB0O. 0x34):

0x37):

(13). (0xBO. 0x38):

(14). (0xBO. 0x39):

(15). (0xBO. 0x3A):
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(16).  (0xBO. 0x3B): 7r[X K/NECEHR, 420 & USERI + USER3 = FLASH % &;
(17)~ (0xBO. 0x3E): 4y XIAUEFIGIES R Efd e fic B R ME#H DAl & ;

(18). (0xBO. Ox3F): HHHiE {5 B AR

(19). (0xBB. 0xCC): EEREMmL—H. R TBABETEMEL.
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3.

BOOT{ A #iBH

3.1. EAHLEHIfE

TSR P B FLASH X, PR N3, MR e B B AT LE 3
B XEE, BRI AR NG Rk VE R AL,

EATHUSCRF R P B2 S AR T BORRY H  AH .

LSRR P B BORIBC & 73 X USER1/3 K/he T ECE 73 XN AN REF B

AR P Rz A ] (T AAIEATInE T80,

AL T R I T S A 2

# BOOT: # A\ BOOT, Iti A PL5 PC TOOL it USART1 #1042 H s
®

O B SRR B RFAEEX B0, BOOT H AT 5E

AR, Bk

Wi X REANSEAEIA, 5 SERI DI RETCIR A 5
4R E: PC TOOL ik #fi BOOT SCHF A i A AIE A 7] i iy 4 A ALK D e

1.

2.

3.

BEH BOOT AT A5 5] . O ID;

FREL 16byte BEHLL

Wk (AT KOAERINE N H0;

1% FLASH;

N TR £ FLASH;

CRC 5% T # i) P R

B/ B (B T RS 464, . FLASH TUS {4, Data0/1 At & . USER
B E);

REP X USERX K/h, BLE 7 X USERX K/

RGENL, WTLLEAL BOOT #2/7 HHE T

3.1.1. R SRR

22 /28 RH AR F R4 7 Nations Technologies Inc.
Mtk R Rl X AL X R R 109 S ERFEAKE
FHif: +86-755-86309900 f£E: +86-755-86169100
B4 : info@nationstech.com HE%w: 518057



’::“ EREIN www.nsingtech.com

Figure3-1 #ZER i &1L &

USART1

IBBOOTH S
I%a@ﬁﬁ?ﬁ% ______________________ I
I I
— :
| CMD_GET_INF DMD_USERX_OP |
| | BOOTHRAS ., BHESE p{ IEELS XUSERXK /N, 93X |
: 31, EHID AERIIN T SR AL E :
I I
L4 ]

A 4
CMD_KEY_RNG > NTY=1 > 2
HRERECI T ROBBHLA B[l > —‘:I BRI

IR 5] IR EIK M
__________________________ SRMEBRIAMELY
I 'I FERRFLASHTT#WRPR TP
| N . FRERFLASHTTH Y X 1R

CMD_FLASH_ERASE iR [Al 4 iR——»

i BIFLSH, REBEAKIENEIAEEE LN h BISFASHTUBHEE HX
| BHS KIRERE | HRRFLASHTUHE 4R S $41R
I I BRRFLASHTU SRR
——————————————————————————— : (BIFLASHAtFES1E])

I3 [ BRI

FEHMbHS

3.1.2. TR EHIREE

S XAEIN 2 NSk —ANBENLE, AN BEFENLECE B 16 72735 USER1/3 43 XA
WER YGRS . L a2 — R a0 R 8 A4 I BENLEUH 58 — IR I BEALEGR 4=
BV R A VGRBGE LA
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Figure3-2 T #ian 245 iR &

USART1
SLIBBOOTAF S
ﬁ%ﬂ%% ______________________ :
I I
— |
| CMD_GET_INF DMD_USERX_OP |
| | BoOThEAS ., BHRESH »{ IEES XUSERXK /N, X |
: 3|, D INERME TS S :
I I
S U 1
v
CMD_KEY_RNG N - _ 7
FRRR TR | TR [ > _| | IR
IR 5]
EEE
BERMEEN
el 1 BN R BT bR
| JR——— : RIRFLASHTA JRROPERIF
— — N - B BRFLASH DT WRPIR3F
l BFUSH, REREHEIENEHAEEE L | I [ e
l ENAEREERE | R AT ERE AR
\_ _  _______________—_—_—————— ___ J BRFLASHIBIGEE A
—‘ JEFRFLASHEE T
SEIN EHEEEREN
IR Al R )
CMD_KEY_RNG e Ao T
KRR AN R > | | BEEW
IR [F] R
Ve REISE I
> BERMEEN
1 BN BB B
T T T T T T T T T T T T T T T T T T T T T T 1 JEFRFLASHTUAERDPIR
I R : TBIAFLASHTUWRPIRIF
_ | - o IRFLASHTT4
l THAPFEASH, RERESRIMEORAL R R — gﬁiEMHjﬁiﬁgﬁg
| TEHERR TR ME TS RE NS RRARE : LSRRI R AR
\ _ T ______—_—____ ] R EFLASHE R 162 AT
TEFLASHEIE K EIE16RI 53
FEFLASHE I
) . FHEERRAN
IR [F] R
v EEIIK
ERMEEN
SR SN R B
! CROEIRIBHEE S KRR
CRCEZBEHHIESERE B 43 (X
=4 5 > CReREI TR
s CRCEIHEAEAF 16 F %I 5%
CRCZI K B E16 R 153
IR 9] B2 % /F2KB
CRCKZHIR I
\§ BHEEREAK
| LEEMEHS |
\’
A)
3.1.3. EFEHGSBEHIRER
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USART1
4h3EBOOTA S
A4 |
CMD_KEY_RNG - - _ -
| AR EARRNE | JRIE > | | EEEH
IR [ BTy
_____________ i______________ BEEH
If | EHARSIIDHEIZ
CMD_KEY_UPDATE | N FEEACRCRIBEE IR
| A 5 DO I RN
e | BRI BOR BB SR
1 BHEBEREN
JB [ BTy
v
SHEtHS
=3 \
3.1.4. 4 X #Edr S FEHIRER
Figure3-4 43 X 4 am 21l im A2 K
USART1
SbIEBOOTA S
o I
CMD_USERX_OP B

BERSRKN, SRINER
METHELERERES

v - = >
CMD_USERX_OP R It
BENRXKN HRINEE
$AFRSIID. S RIAERINE
THEfERE

FEAF S IDSEEEEIR
SEXNEERE, TERREE
HEXNEEEIR
2 XECE IR
SEERRS|IDEELMKCEE
5y BGAEFAN T3 5 BERC B 0T
HERE
EIEREEAN

3.1.5. I Ay S MR A
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Figure3-5 MEI 7515 iy & i A2 ]

USART1
L3BBOOTH S

CMD_OPT_RW
EEGEIRFS

IREL M
4 iR [F4 ——» EERESHKX
CMD_OPT_RW T RIFERIPR BB LLFE A0

|

B EEAFS :
TEEREEREREE S j
|

|
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5. FH

[ RAAR B AR AT CRARE REAR) X SR L @ B K N RILAE K
P SRLI DAL AR R A, SO B L R 1 [ RO iy CR R
) A EI T .

[ BRI ARIZ T LARIB ZAER T DA AR T R APl o Brd 3 e5| FH
B=Jr A RREER I gD AURE R 22 H .

[ R AR R B AR AT 1E . 350, B SOR S0 R I SCRIBUR], A S AT i@ AN iR A
E T HLE SRR 28 R B BEAR SR IO SRS 1 58 U AS

I FeBoAR s Fy e S vErf 5 A B0, (BRI A, FFAHERE B RS SR A A A 5
AT,

il PSR S A L2 B b S 3 B AT S B A T SR S D Th R PR AN 22 4
P, B RER A ARAT DR e SRS BA ™ i M0 7 AR AR B Tl RO HRFik. 7T
PEBRTA PR 25 45 R R BT

(R B AR 77 b A AR ST BB 2 14 I FH 8RB A AT s B ORAIE , A A AT B AR L e
BAEA GBI DL Y, A RSN AT NS F BB I 10, kSR AR
NG,
AZEMEHEFEEART: SARFARBE . R aeEfl s, WLsF il Wi pra sk
R [¥) 2 42 B DA HAh B A SO R AERF A A (RI F

JITA A 2 A A XU I e s N AL, ]I AR ARE [ R 5 AR B T R D X ZRAS 22 4 i
M-SR ST R AE BURSH SRR A £

XF T BESCRE AT S AR AT 7R BURZORIE, BAREAR T R i TEAm AR
B PRIE DT, B RS W AEIRA Se Ve A AT S 5t

REEWHVFR], AEAT ANATT DR 2 6 BSOS 1 2 i Bt o EAT AR . Bl Bk ¥
A o
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