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BOOT f&iid

O R D BOOT T E 5L P iR M3, AP Z5ThfE.

A TEAIHEA T N32G031 #4:t fr BOOT HThRE. L& AE /.
N32G031 #4147 i) FLASH 174 X #x KN 64KB, BOOT f7fifi [X K/ 3KB,
f#F SRAM 8KB.
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1.1 BOOT HheeE X

¢ HFPERFRTRIEE
® FF USART (USART1, f#if] GPIO & PA9 - TX. PA10-RX, #Jth

WA BN 9600, CRABAFRIGARE, KRR 4800,
9600. 14400. 19200. 38400. 57600. 115200. 128000. 256000,
576000, 923076);

® SCHF N EHHE CRC32 Kk

© RIS A

® SCHFBEL B PR TR
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22 e REHEEN

2.2.1 AFIR
Table2.1 iy 45 X
LR RME i
CMD_SET BR 0x01 | VB & HBRR (I & HH RO
CMD_GET_INF 0x10 | EEUGE A5 25, BOOT RAS . &4 1D
CMD_FLASH_ERASE 0x30 | #Bx FLASH

CMD_FLASH_DWNLD 0x31 | T#H P #EF2] FLASH
CMD_DATA CRC_CHECK | 0x32 | CRC KM T #k F 1 2P

CMD_OPT_RW 0x40 | SHUVREEIITT (BF TR S5, FLASH WS {RY". Data0/1 At &%)
CMD_SYS_RESET 0x50 | R E N
CMD_APP_GO 0x51 | BkE:EIH P X PATRE?

2.2.2 BHELEW

XEANH TR — 2y E, H, <" RELAE ST, <O
TRESHARCE T B

ETRHELABIELEH

1. LERA 4.

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

CMD_H f{&—% 4 7B, CMD_L fRE -4 7B; LEN fRERRIES
K Par A3 4 N A B4 DAT K _LEIRAE T B K% B AR E

2. TR

<CMD_H + CMD_L + LEN > + (DAT) + <CR1+CR2>.

CMD_H R&E XL 7B, CMD_L RE_HaLFB, FEMGLSEE
AR LB SR B a2 BOM A s LEN ARRKGEHHE K DAT AR TR R _LEM
EHIHAEAE: CRI+CR2 AFE M FEREIMIEASPATER, & LEREMS—
G “Hm A EBRAETEM G4, BOOT [H& CR1=0xBB, CR2=0xCC.

B O SCRFHI a2 AR 4 -
1. ERHLT R EESRES:

7
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STAL + STA2 + { L EF5 24514} + XOR.

STAL Hil STA2 2 HKIA a2 AT, STAL=0xAA, STA2=0x55. H
TR BT LR IR HE AR A

XOR REZ AT 2 F 1 Rz H A (STAL + STA2 + { L Z48 4451,

2. EAIHLERWU T = R

STAL + STA2 + { T JZM &4} + XOR.

STAL Fil STA2 2 NRIE A2 BT, STAL=0xAA, STA2=0x55. H
T AL A idk H A I

XOR fREZ A2 FEIEHE (STAL+STA2 + { FENE M.
7 7 BOOT V1.0 #IRAE (FEHIR A (G B a5 712.3.2), SFaEEFE X CR2
EH, HXFCR2 Gl 7 #utiriss, A7 (STAL + STA2 + {< CMD_H + CMD_L
+ LEN > + (DAT) + <CR1 >} ).

2.3 AU

23.1 CMD_SET BR

Zan A R MUR DR
LEHRS:
byte 2L b7 | b6 b5 b4 b3 b2 bl b0

O(CMD_H) | 0x01 —Zfr4d Bk

1(CMD_L) | 0x00 —Z&fndFEk
2~3(LEN) RILEHHEKE: 0x00,0x00
4~7(Par) Par[0~3]: WEIHFFFSEL

(DAT) o
® Par[0~3], H Fipkr T E S
Par[0~3] D) F8 72 I3 52 (bps)
0x000E15C4 923076
0x0008CA00 576000
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0x0003E800 256000
0x0001F400 128000
0x0001C200 115200
0x0000E100 57600
0x00009600 38400
0x00004B00 19200
0x00003840 14400
0x00002580 9600
0x000012CO0 4800

® {REA{H: 0x00;

JRE N

byte 2t b7 b6 b5 b4 b3 b2 bl b0

0(CMD_H) | 0x01 —Z a4 7B

1(CMD_L) | 0x00 —Z b7

2~3(LEN) | KiZE##HEKEE: 0x00,0x00

(DAT) T

4(CR1) REFIT1

5(CR2) REFT 2

® IRAETFHI(CRL. CR2)MRGE iy AT H L 9

1. R MR IRESFRES(0XAO. 0x00).
2. R[EIRM: RESFREAL(0XxBO. 0x00).

2.3.2 CMD_GET_INF

ZAn AR AL ThEE & B BOOT WA s GBS &5, (G ID 4L 3 FifE
o
EE#K4:
byte 2t b7 b6 b5 b4 b3 b2 bl b0
0(CMD_H) | 0x10 —Z#ir & 7B
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1(CMD_L) | 0x00 — Zkfir 47 B
2~3 (LEN) | RiEHHHEKE
4~7(Par) | fRE
(DAT) 7
® f{REA{EH: 0x00.
® LEN Ki%¥4E K. OxO00(LEN[0]). OxO0(LEN[1]), LEN = LENJO]
+(LEN[1]<<8).
RN

byte 2t b7 b6 b5 b4 b3 b2 bl bo

0(CMD_H) | 0x10 —Z i & 7B

1(CMD_L) | 0x00 — ki 47 EX

2~3 (LEN) | ¥l K

4~54(DAT) | BOOT A5 S5 RS, & ID
55(CR1) [ JIR&EFT1

56(CR2) REFT 2

® AT (CMD_H)HI L ZE 454 H ) (CMD_H)X R

® LEN &% #iK & : Ox33(LEN[0]). OxO00(LEN[1]), LEN = LEN[0] +
(LEN[1]<<8).

® DAT[0]: 0x01, THEEfL

® DAT[1] OxXY, BOOT hit4 5 (BCD fi)

® DAT[2]: BOOT & &fA

® DAT[3~50] 48Byte

1. DAT[3~18]: 16Byte UCID (UCID itz XA T

2. DAT[19~30]: 12Byte Chip ID(UID) (UID HI¥E4H5E LW P FHH);

3. DAT[31~34]: 4Byte DBGMCU_IDCODE (DBGMCU_IDCODE f#J#:
e LA P FA:

4. DAT[35~50]: 16Byte HAt{z
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® RATFII(CRL. CR)MME A A PAT I 70 M-
1. e RE&PRELL(0XA0. 0x00).
2. JR[EIRM: IRAFREAL(0XBO. 0x00).
2.3.3 CMD_FLASH_ERASE
BOOT #2fit LA A BN 5 k FLASH IThfE, #EER TUsthdilg 5 AR 52 45 b H
P, #ERE) FLASH AR A FLASH ZSiF], H&EDER 1 A0
(512Byte).
EEES:

byte 2! b7 b6 b5 b4 b3 b2 b1 b0

0(CMD_H) | 0x30 —Zkin & 7Bk

1(CMD_L) | 0x00 -k fin & 7B
2~3(LEN) | KIxHHEKE(0)
4~7(Par) T kSRS 2 F5: 0~255
T 2 75:1~256
(DAT) T

® CMD L: kX5

0x00
® LEN RIEHHEKZ: O0x10(LEN[0]). Ox00(LEN[1]), LEN = LEN[0] +
(LEN[1]<<8).
® ERRHIEAITEFE i Par B 4 AR AR
Par[0~1]: TUthdilgw 5 2 75 (0~255)
TihkgR S = Par [0] + Par [1]<<8;
Par[2~3]: 1%k 2 7157 (1~256)
T H = Par [2] + Par [3]<<8;
05 T & #hhik >y 0x0800_0000, LAJ 1 T M hil-4 5 0 1, & il 241 0200
bt
15 1 4 #idik 4 0x0800_0000 + 1*0x200 = 0x0800_0200
2 5 1 Hhik >y 0x0800_0000 + 2*0x200 = 0x0800_0400
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B R A bk v

tbn: TisdkgmE A 0x01, TUE A 0x02

D4R o3 P s k- Y A«

(0x0800_0000 + 1*0x200) ~ (0x0800_0000 + 1*0x200 + 2*0x200)

www.nationstech.com

B (D ibbbgm 5 e i) ~ (DTHbbkgm 5 e sl + TTEC TR

JRE N

byte bit

b7

b6

b5

b4

b3

b2

bl

b0

0(CMD_H)

0x30 —Z i & 7Bt

1(CMD_L)

0x00 i fin % 7B

2~3(LEN)

FIEBHE KL

(DAT)

x

4(CR1)

REF1

5(CR2)

REFH 2

® LEN REHIEKSE:

(LEN[1]<<

® RAEFTI(CRL. CRMRYE i AT L) 9

8).

2. IR BRI

AP

(1) (0xBO.
(2)« (0xBO.
(3) (0xBO.
(4). (0xBO.
(5) (0xBO.
(6)~ (0XBO.

(7)~ (0XBO.
(8)~ (OXBO.

(9). (OxBO.

O0X00(LEN[0])~ OXO0(LEN[1])> LEN = LEN[0] +

IRZA5REHL(0XAD. 0x00).

REFRELL(CRL, CR2).

0X00)

0x30):

0x31)

0x32):

0x33)
0x34)

0x35)
0x36)

0x37)

o R [ARIG

5 FLASH T4 RDP {23,

: 2Bk FLASH T1# WRP &3,

R FLASH L% 4 X AR P

: PERR FLASH TS0 BE 431X
: ¥EFE FLASH HhhEYo Rl (FEiE B> FLASH

: F#FLASH #iAHihA 16 F 055,
: FN#E{FLASH s KEAR 16 HIR5EL

. PEFR FLASH &,
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2.34 CMD_FLASH_DWNLD
Zan 2SR 7 R A 2R

€ FLASH . B4 0620 16

www.nationstech.com

FHRTE (O

A& EAIHLE BN 0x00), #HH B R A3 at. SO E
EEES:
byte L b7 | b6 b5 b4 b3 b2 bl b0
0(CMD_H) 0x31 — i 27 B
1(CMD_L) 0x00 — 2 fin & T-EX
2~3(LEN) RIZEEHRKE
4~7(Par) %% FLASH iz af itk
8-234N(DAT) DAT[16~16+N]: T &k [ B4 £
DAT[16+N+1~16+N+4]: ##51¥) 4Byte CRC32 5 {H

® CMD L: #ER/KX
0x00;
® LEN RiEHIEKE: OxXX(LEN[0]). OxXX(LEN[1]), LEN = LEN[0] +

(LEN[1]<<8)

® Par[0~3]:

=

Par[1]<<8 | Par[2]<<16 | Par[3]<<24.

® DAT[16~16+N]:

DAT[16+N+1~16+N+4]:

AR EAR S
USART: ok 128 M7, 15<=N<=143, N+1 Wik 16 [RIfE55L.
¥R 4Byte CRC32 KeIa

T#, FLASH Hyiatidl, &Ny Address = Par[0] |

JRENE:
byte 2t b7 b6 b5 b4 b3 b2 bl bo
0(CMD_H) | 0x31 —Zan A7 B
1(CMD_L) | Ox00 — Zi 4Bk
2(LEN) RIFBHEKE
(DAT) ¥
3(CR1) REF 1
13
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4(CR2) R T 2

5(XOR) s H A5 R

® LEN KiZEHHHKE: 0x00(LEN[O]). OxO00(LEN[1]), LEN = LEN[0] +

(LEN[1]<<8).

® RATFII(CRL. CR)MME A A PAT I 70 M-
1. FEET): REFFEAL(0XA0. 0x00).
2. FHERM: IREFELI(CRL, CR2),

(€O
(2)~
3)
(4)~
5)-
(6)-

K7ND;

(M-
(8)-
9)-

(0xBO. 0x00): i [H] 2 ¥

(0xBO. 0x30): F# FLASH Hilit# RDP {24

(0xBO. 0x31): F# FLASH Hihit# WRP {43

(0xBO. 0x32): TF#k FLASH bkt 4y X {53

(0xBO. 0x33): F# FLASH Huhty5 % 43 [X ;

(0xBO. 0x34): T # FLASH Huhikyi IR (F578 Hi 44~ FLASH

(0xBO. 0x35): T # FLASH bk A 2 16 75X} 5%;
(0xBO. 0x36): [ #k FLASH i K JEAN 2 16 HIREHL
(0xBO. 0x37): ZufE FLASH &K

2.3.5 CMD_DATA_CRC_CHECK
e F I B 2 15 1, 25 RS B S0H R PR R T SR R
LB, TR T 8e ke gt 3847 CRC K4e, LRI/ HE
Y& 1) CRC EANEL I i dn ik DL R AR B8 K

LE#H4:

byte 2L b7 | b6 b5 b4 b3 b2 bl b0
0O(CMD_H) | 0x32 —Z b 7B

1(CMD_L) | 0x00 — 47

2~3(LEN) RIEE AR E

4~7(Par) 32bit CRC K4 AH

8~31(DAT) | DAT[0:15]: f#Fd

14
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DAT[16:19]: 44 bk
DAT[20:23]: R EE(HAL: F77, K&/ 512B)

® CMD_L: ®REnIX 5

0x00;

® LEN KiZEHHHKE: 0x18(LEN[0]). Ox00(LEN[1]), LEN = LEN[0] +
(LEN[1]<<8).

® Par[0~3]: 32bit CRC K4ufd, HA& LNy CRC32 = Par[0] | Par[1]<<8 |
Par[2]<<16 | Par[3]<<24.

® CMD_L=0x00: 16 =714y 0x00,

® DAT[0:15]: 8

® DAT [16~19]: K& EiHHu:, H A5 RN N Address = DAT[16] |
DAT[17]<<8 | DAT[18]<<16 | DAT[19]<<24, Address - fig/Z1E FLASH JuE P .

® DAT [20~23]: I K, HA MMM K CRC_LEN = DAT[20] |
DAT[21]<<8 | DAT[22]<<16 | DAT[23]<<24, CRC_LEN RAsRAEH IR N, K
JEKT 2KB, Hj2 16 KIfE.
JRE N

byte 2t b7 b6 b5 b4 b3 b2 bl b0

0(CMD_H) | 0x32 —Z 4 7B
1(CMD_L) | 0x00 — % fir & FBx
2~3(LEN) | KEHIRKE
(DAT) y

4(CR1) REFIT1

5(CR2) REFT 2
® LEN Ki%¥4EKE: O0x00(LEN[O]). Ox00(LEN[1]), LEN = LENI[0] +
(LEN[1]<<8).
® RETFII(CRL. CR)MRME A & IAT I 20 M-
1. KRS AREARELL(0XA0. 0x00).
2. REG R IRESHREAL(CRL, CR2)

15
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(1). (0xBO. 0x00): & [n] I ;
(2). (0xBO. 0x32): CRC 5 itk 7 X R4
(3). (0xBO. 0x33): CRC g4 Hhbil: i [ 43 [X 5
(4). (0xBO. 0x34): CRC #ithhbyuilEEk 7t (48H H %A FLASH X
D
(5). (0xBO. 0x35): CRC FziuHihib AN 2 16 F75 % 5%
(6)- (0xBO. 0x36): CRC 5K FEA 2 16 HIF53L, aliE K E /N T 512B;
(7). (0xBO. 0x38): CRC K& 2.
2.3.6 CMD_OPT_RW
Zan 2 H T IR RS (B8 TR %%, FLASH TUS{R4". Data0/1
M. USER BLE).
EREES:

byte L b7 b6 b5 b4 b3 b2 bl b0

O(CMD_H) | 0x40 —Zfn4 7k

1(CMD_L) | —%nd B
2~3(LEN) RIZEHHRKE
4~7(Par)

8~23(DAT) | EIIFHECE 16 771
® CMD L —#ifrdFFx:
1. 0x00: FRHUIEIFT
2. 0x01: PCEEDIFTT.
3. 0x02: Mo Bk, HELL.
® LEN Ki%¥EKE: 0x14(LEN[O]). Ox00(LEN[1]), LEN = LENI[0] +
(LEN[1]<<8).
® DAT[0~15]: #EIiFThCE 16 7T
RDP. nRDP. USER. nUSER. Data0. nData0. Datal. nDatal. WRPO.

NWRPO. WRP1. nWRP1. RDP2. nRDP2. Reserved. nReserved;
1. CMD_L = 0x00: 4=#E>4 0x00.

16
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ERZHK
2. CMD_L = 0x01/0x02: g & &I+ N ES NHIME
JRENE:

byte 2t b7 b6 b5 b4 b3 b2 bl b0

0(CMD_H) | 0x40 — 47
1(CMD_L) | —Zian 7B
2~3(LEN) | KiEHIEK R
4~19(DAT) | LT E 16 575
24(CR1) |R&EFT1L

25(CR2) REFHT 2

® LEN KRZEHIEKT: 0x14(LENJ[0]). OxO0(LEN[1]), LEN = LEN[0] +
(LEN[1]<<8).
® DAT[0~15]: H4AIABIF A E 16 715
RDP. nRDP. USER. nUSER. Data0. nData0. Datal. nDatal. WRPO.
NWRPO. WRP1. nWRP1. RDP2. nRDP2. Reserved. nReserved;
® RETII(CRL. CRMRHEAT & HATHEIL /-
1. R REARELL(OXA0. 0x00).
2. BRI IRZ&SHR EAL(CR1, CR2)
(1), (0xBO. 0x00): I [H] 4
(2). (0xBO. 0x39): CECHFIXE I, AR FAE LL BN
LO;
2.3.7 CMD_SYS RESET
=4 T A2 AL BOOT #Fr.
LE#ES:
byte b7 | b6 b5 b4 b3 b2 bl bo

O(CMD_H) | 0x50 —Z& 4k
1(CMD_L) | 0x00 —Z%fnd 7k
2~3(LEN) RIEE AR E

17
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ERRA
4~7(Par) TREH
(DAT) 7
® {RF{H: 0x00;
JRE N
byte 2t b7 b6 b5 b4 b3 b2 bl bo
0(CMD_H) | 0x50 — 47
1(CMD_L) | 0x00 —Zkfn A B
2~3(LEN) | KIEHIEKE
(DAT) y
4(CR1) WEFT 1
5(CR2) REFHT 2
® RAEFT(CRL. CR)MRYE Ay & HAT B> N

1. & [E s REPRELL(0XA0. 0x00).
2. IR BRI IREHREAL(0xBOL 0x00).

2.3.8 CMD_APP_GO

Zan A H T BOOT F#se M 75 FLASH J5 k% USER1 BT AN M
Hihk (0x0800_0000) #i4T-

R4
byte 2L b7 | b6 b5 b4 b3 b2 bl b0
O(CMD_H) | 0x51 —Zfr4d Bk
1(CMD_L) | 0x00 —#ifrdFEk
2~3(LEN) | AAHE K
4~7(Par) 1R
(DAT) A
® {RE{H: 0x00;
JER R
byte 2t b7 b6 b5 b4 b3 b2 bl b0
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0(CMD_H) | 0x51 —Zfin & 7B

1(CMD_L) | OX00 —ZKfn4F

o

2~3 (LEN) | KiEHIEK

(DAT) o

#

4(CR1) REFT 1L

5(CR2) RAFT 2

® RAEFII(CRL. CRAMRIEM SHATIEBMN 77 M-
1. AT RE&PRELL(0XA0. 0x00).
2. IR BRI IREPREAL(0xBOL 0x00).

2.4 IR BEPRZAFUi A

2.4.1 RBIIHREF

REIRI): ARAFREAL(OXAD. 0x00). Fon LJET KK &HAT %I, RIE
IR T

BLE TG FEHT. T A A A IR R IR A A
2.4.2 REIRBAREF

IR [B] 2RI RS HR B AL (0xBO. 0x00). Ko bJE TR a4 BT HAR R A (i
AR R B GBI AT R, IR LR CIR A& T

2.4.3 REIHARESF

THIR FLRES R IR FI R, 58 W PRSP R A [ R R

(1). (0xBO. 0x30): #kx/T% FLASH T4 RDP fR#";

(2). (0xBO. 0x31): #EFR/T % FLASH Ti# WRP {r47;

(3). (0xBO. 0x32): R/ T#H/CRC Kbk 75 X LR

(4). (0xBO. 0x33): ##Fr/ T #/CRC K5 by Fl#5 43 X ;

(5)- (0xBO. 0x34): #EFR/ T #/CRC R4l [l M A (4588 H 4 FLASH
KD,

(6). (0xBO. 0x35): [/ F4/CRC K&k e bl A& 16 3% 5%

(7). (0xBO. 0x36): T#k/CRC I K EA R 16 W% HIRKEFRR
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ERZK
B FLASH [, 83 2 NS 3] FLASH K- B2, 803 &R 5 FLASH CRC
K,

(8). (0xBO. 0x37): BRI %k FLASH gmfe K

(9). (0xBO. 0x38): CRC #5404 ;

(10). (0xBO. 0x39): CLfic/rXE I, RNAVFiyZemh L1 A Lo,
(11). (0xBB. O0xCC): LEXKIAfL—%. — KL FBEAE T4 .
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3. RA I 5E

fi A BT HE BT A A
V1.0 2021/9/24 B SR

1, fHiEk boot cmd H CMD_USER_SEAL 14 ;
2, fEHGEY, TUE T

V1.1.0 2022/6/17
3, BB kT URART (455, 1£1F ) USART;

4, AT 2.2.2. WIS EUE AR
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4. 7B

HREARB AR AT CRAR “EREAR™ XSO LR K
e N RS E RE A . 25 20 DA S S AR O PR R, eSO S e 4
R REAR 5 CRFR “F=i ") NAR A .

[ REAREIIERIZ T LRB ZAER A AR AR AT R B ]
P 25| R SR =7 A FRaim i (D ORI 2 H .

E REAR LRI BN AR ST, T 1R, SE58, B SO B R SCREIIABUR], 24 5347
MR VA A NAE TR B ST AR RBOARSRIBU SO (1 5 T A

] ROB AR 35 77 S ALAERA P A5 A BT, (ERIEANE, FFAEE B RN
R HER PR AT ] SEVE KT BT

A H e SCASAE 2 DL A = a3 B A AT SRR BETE ARSI
HIReEA 22 b, ROBORAN KA AT 58 FH 1 SRS BA 7™ i i 7 A2 (R A A L
By R, RO FEER. REITVEBORT AR MRS A AR IE ST

] B AR 77 i £ 28 G B 26 (18 B RCR A AR T s B fRAIE, e £E
] B FHAE L R AR AN H BB 1S 00 T, ARl RE BN RO T A B 45 3 ™
W=k, WERN AN “A2eEM 7

AN OIEANRT : SRFARB G R raeiEm i, leis i ¢
A < PR SRR 22 o B DU b HoAth I AR SR e R 2B A I RN

AT A 2 2 T B0 ARG L E A PN RAEL, (R B fs HN E Ao8 [ R AR e TR N
RBA AT P B SO R AEBE BURH SRR 2

X T BE ORI i BRI 7R . BORZORIE, BAREAR T @M. fre i
EE PERIAMZBUR PRAESTAE,  F REOR AT AR LA fo Ve B 2B AT S 5T

REYIAVER], AFRAT NG DR R b 0] SO i 4 B sl AT . B
il B PAIE g,
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