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IEC&®IC

IARTDSTMI2 Y2700 FO—5D ROM ICEERAFNTWVWBR S XFLT— bO—K X TN
wg FO=T%FEHT. TNAREICA—H—O—RHRA—IHRLTH, PV TILA V2T T —IEH
TARE 72v>aXEN 7005V 93FRZRELET, 7—bO—4HDRETI1>X
TI—RF TFNARICE>TEARD, AN2606 ICEIBZ L ICEH TN TUVE T,

SPIIEFZL DT 7IUTED—EICEFNTVE T, AU —XTINEFTHK L3 D2D1VET T
—Z2 DHTEZTAADRDHIERL. BAFICHRI FREZR OBV BIRDPTVA >V EZTT—R
THHDET, FORERISVEDDRETLEDHIBFICHD £, F—F v bDEBZHDOH RV E FITiE
HTBMEIE. FHE TIEIRBEDT —XELDTY, COEENT T LTRSS KR M
ITARTOHRF AV RICIFBRLES AT, 75 v a0GmAE LT —2 5B,

A/ — klE. 13C ##% > ANO0O1. 12C %#%> AN0002 (XT3 SPIRRTT, ARV RtEwv kid
3D IRTCTIFIFRALTY. BRBZDIFTL—I2ITHH, CONRTIEIL—I VI TEHEE
T9,

Fop- 3 1]

EETIIRORBZHAL £ 95

e SPIYRFL7—bO—R7OrIINDEE, 7O/ VvSDNYRITATE, INBEDHRAH%
HETIRAUEESAHET

e Binho Pulsar & STM32 Z—%4"v b ORICRHEREER,. KEMDODF v LI EH5S NRST &
BOOTO #ERE T 3 FE%2 A ET

o TNARDFA HE. TOTZI VY. REEDFIE

e LKAV ZIVI LIEAX—DER—Ty ARITLTWE ez, FOJFZ>09Y—)
DONEB D SHERT 3 H %

o EBDIVT77L>YRA—F4 )T+, Pulsar & Supernova DEES5THERENTET X

UART. USB. CAN. I2C. I13CIC&3 7O S3IVY. #F>avN1 boT7Od53I>9. 5k
HLEE GEBRLAETNAIZADROM 77— hO—AEI01 V27 T —ATIFREFELTLEEA).
EEAD 70753V TARBITHERNATY, 13C ICDWLWTIE ANO0OT. 12C IZDWLW Tk AN0002 %
SRELTIEEL,

HRTNAR

SPI AT L7 —rO—HIIFEDT77IVICEEDHLDTIFHD FEA. FHTIEVIFRED
. SPIAYRBAVATEICERD, TDOIRTH AN2606 ICEREHEINTWVWET, NSk R—
R Arduino FER D SPI AV R ICEIEL TVWBEYTIEH D TR A. TESIEFRALARIV 7T IILD
TV r=oallorvEYTTY,
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R1LERTNA R

7=V BEOH 7—rO—-HDOSPI12R2TT—2R 1RHL

STM32H5 STM32H503 SPI1, SPI2, SPI3 FEDQDICHRES
STM32H5 STM32H563 AN2606 IZ& 3 AN2606. RalEk
STM32G0, G4 L AN2606 IZ& 3 AN2606. Rlfk
STM32L4, L5 L AN2606 IZ& AN2606. KRElER
STM32U5 L AN2606 IZ& 3 AN2606. KRElER

N—RY T 7 TEEERESR LDl STM32H503 DA THND. EDS5E SPI2 A VARV ADHT
T AZEQIAVY RERITITIRNC. FTOTNARICDODVWTE Y EHR—bENZ ATV RO—
B AN2606 THESR T AMNEHLHD £7,

13 RhEER
+ 2. BEER
' 21 kL
AN2606 STM32 microcontroller system memory boot mode

AN4286 SPI protocol used in the STM32 bootloader
RM0492 STM32H503 reference manual
ANO00O01 Binho Supernova Z Wz I3C IC&3 STM32 X270 hO—50 7O 53>

ANO002 Binho Pulsar Z AWz 12C IC&3 STM32 Y- O00> bAO—50 7Oy

2 AT LEBE
21 NZ EDIEE

RARTZHEZRIESPI O FO—5THO, 27OV eFyvTEL I M ZEBE#LET, SXTL T
—rO—4E—RIZREFINEZ—T Y MISPI 2=y FTHD. E=FO0 (ZOv D71 RIL
& Low. T—RIFETIT YIS TYH YT I) MSBT7—X b, 8EY FT—RICHRETNTULE
3_0

2C EEBRD T RLZDBRWVN=H. 12OF v FEL I NTTOTSI VI TERX2—4 v MIEE
IC1DT9, £/ I13C EEBRDAAMFTIVITRLRAEBEDLHD FHA. TDRHD SPI TIEHEX
FAY 2Oy o %EZLICKE T30, 7OV I MLy FORBEDNBRLCED, 5.78TRILSIC,
MRE LD BREIZE - 7=<FDETBICBD X,
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AT =5 D&

TARTOOARY RICIETIZ /U wOhiRENE S, KX NI, =47 FHACK ZFRY ox79 F7:
l& NACK #FK9 oxIF #IRITFTHI— N1 +bxoOvILET,

3. 2= bHEHT BE
fig Bk
0x79 ACK. RTv Ih=ZBINn:
Ox1F NACK. RX7vw IhER SN
OxA5 ES— SPIRUTTIIINDTURA—=FYNNEZ—VT Fa—Il@bBVWCEICBICEHRTETNDS

Ox5A FH. v a VBRRIC 1EEHINS

BEELDORES—EDTTHD. ZDIEM%Z 2.3 HTHAL X,

ES—ERT—2ETHHS

0xA5 [F. T—FO—4HERLTEDZIRXRT—RIATIEHD A 4—7 Y FOZEEL I XXM
H O—RINTLWAEWEZIZSPIRD T IIIDERTEZ TR —FNNEX—>TY, feEx-%
OxA5 FFRIFELTWVWE 75w adNA FEXBTE3FRIZALHD A

ZD1=DH. BLOFEDBRINCELL THEOIREIIER T A IGBDHEEIRIHEIC 0xA5 T 5t
H RIFTHREE, IRTOFANITY R THELET. TNSORBZIEVITNDHCDETHRESK
WHS TF. LHLZEDHE, FLFBNA M 0xA5 THB3 T T v aimAHUIFTARTHEIEL. 21K
H oxA5 DR—I TIFWEH F 2K RD FH Ao ZEDERICHT=D. D 2 DDREFIFVT
NHERMICBRLE LT

ELLEETBIL—I2JIF56 MICRLET, CHIFMIBICED<KARTY, KX MEIT7TI/ Y
wY ORRTI/OyI%ZIE®. =7y MIO—RFIETHS, BIFIBZNA MZEE &5 E5H
HL. @6 TR VT LEEA

BE . DEDOABEZERTZIHRIANI. HIATY R TISIIRTDOTR MIEKRLTH, 77—
LT T7DHFAHLT—2EWIBIEE T, HiAdE LDEEIL. Get X Get ID TIFHR <. 0xA5 %
ST —RTHRIEL T ZT L\,
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What the host clocks in after an acknowledgement

busy padding, variable length; the last byte is the lead dummy
T 1

A5 A5 A5 A5 i A5 A5 3C 91 A5 2E 6D A5 A5
""" A A

the reply: exactly the number of bytes asked for, and A5 here is data

A Skipping A5 to find where the reply starts

Begins at the first byte that is not A5, so it starts one cell too far in and
loses every reply byte that was A5. On an all-A5 block it never starts at all.

A Counting from the acknowledgement

Stop clocking at the ACK, pause so the target loads, then clock exactly the
number of bytes expected and filter nothing. A5 in the reply is kept.

The target cannot send without being clocked, so pausing leaves the reply waiting in its transmit register.

B1. 72/ 0y VRISRZ MOy I TRDRAENA ble ES—ETBVRAONT FERRT L. &
T T DEERHDNENA MHKDNET, 7/ Uy IhSBIBARTREDNEE Ao
2.4 KRR NT T2 DFERE

UTD 2 20W#EE. BLA—FTo VT cBLCFIEZFERALEFT,
KA. KA THET2OER

THETR Ree
Binho Pulsar REEEH. 9 BID X1 =V BIEICHER
Binho Supernova BRAEEH. BLT A VIBEREILEREAX—CDTR b

3 N=Foxz70tybc7v7

31 VRS
R 5. WELHES
1= AETHEALEDOD
RANTHETHR Binho Pulsar. N—RFTx7UEZ 3> C. 77—LTx7 4.40
A=y FR—R NUCLEO-H503RB
[ii75 TRINZBAR ISV R1ER Uty MEIEB 2 &
KRR b Python 3.12
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5

STM32H503 |37 — hO—&IC3 DD SPI A VARV ZAZRMELTED. ZOVLWThICHREL Y
IyEITIEHD FEA. KETIF. 4 KON IRTR—KBICHBT=HSPI2 #EALEL
TCo

#* 6. STM32H503 @ SPI 77— tO—4 >

AVRAVR MOSI MISO SCK NSS
SPI1 PA7 PAO PA8 PB8
SPI2 PB1 PB14 PB10 PB12
SPI3 PC12 PC11 PC10 PD2

7. Pulsar &2 —4"w ~ DIEST

Pulsar 2=y bk WA
SCK PB10 =qA
MOSI PB1 [FqA
MISO PB14 [FqA
CSO PB12 (NSS) f& 0
GND GND EqA
CS1 NRST TR, 7—bO—XNOBEBITH
CS?2 B0OOTO TR, 7—hbO—XAOBEBITH

BE: Chb5ld. R— KD Arduino FERD SPINY A ICEHREL TWBE > TIEH D £H Ao
NUCLEO-H503RB TIEZDA w4 & PAS. PA6. PA7. PC9 D SPNZZ|IEHLTLWETH. &
NERVTZzSINDT I =3 (0T vE>YSTTHD. ROMDERETZYvEV T TIEHD
FtA. MBEICHBETZDIE PA7T DHTT, FtDT /N1 RUZDWVWT AN2606 THERRL T /2
(A

FyTELI MIEB VY FDOEEE)

FDRTIE. NRST £ BOOTO #ANAE VTR F Yy TEL Y MIEHLTULWET, TOAZEI.
FyTE LI bbDHZIEBEZZDESIES L ENTHD . £/ GPIO EVEMDERIC
EF5NBdeh b, HATIMENDHD X9,

EBEDTHATENYT—=DICb, FyTELI b 2EBEDLANILICKRET B3FUHLIEHO E
Ao FTELI PDRBTZDIIEETY, 77«7 Low DEL T MMET A RILEFIC High T
HO. EEHEERT Low ICHEBITNE T, CIH5 2 DDIREHFONET T,

o NRST [CHERiL7c 51 Y2 ERLTUERDIXZ 7Oy 79 5 . BEHIOBEDUEY F/NXILZND
BonEkd, 1—FT1UTId10kHz T 200 /N1 bZE2 0w L. NRST Z#J 160 ms D
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Low I FRIFL £ 7o

o BOOTO ICEH LT Vi, BRI TWVLAVLEIZ High ICRT-E T, ChigTN12%E J
—hO—HICBITSEHBLARILTD,

BLFETTIVTr—2a BRI B I3 TEREA. ENICIEINRST I/ R 25X B
BOOTO %z Low ICRIF T B HMBLHD XIH. —EISBRTESZ S VIFNALITIENSTS, 0D
BEIE 7—hbO—2D Go ARV RTHIETE. =T VT IZEBNICESSICTIDERET,
ERLED FEIZ 65 HTHBALET,

HREBEVHEZDIBEIE. --reset-via gpio TENSZEERAL. ANO00T H & ANO002 ¥ £ -
7= AC&ESICEEL TS

NRICETZEESEIE
SPHZIZTILT W TIEFRETT, 4 KDSAVIFZ—7y MITTIILBR LD T v a FILICEESH
% f=s. NSS IJEEENNICEEB) T B3 HEHLH D, RLT7O0—F1 FJICLTIRWIEE A,

AR BRI RIS, NREEZZ—7T Y MIEHOETHRELTLLETVL. I—F1 U T2 3.3V
HERELEFJ, 4L NUCLEO-H503RB ICELTWEY, LDEBEVWERBETHELTVWDS 2—4
v RMI33VEMRDE. 2=y b aEETIEENLHDZFT,

YVIbox7DEY TV

RAMNY =012 +=)L
A=TA VTR E =Ny T =N LTT7RTREBELET, BRTZ7ATZICHIET S
NYr—=S%A VA R=LLTLIEE W,

pip install binhopulsar # for a Pulsar

pip install binhosupernova # for a Supernova

AETEALI/N—23 2 1 binhopulsar 1.2.0¢ Python 312, DNy 7 —JI3BEHD TH A
I—F+ )T« 1% Intel HEX Z BRI TR L £ 95

DI77LYRA=T1VT1DAF
stm32_flash.py & AEICNETZ 7Y b 7—HA FICIEESNTVET,

https://cdn.binho.io/application-notes/ANOOO3/ANOOO3-assets.zip

L7 70, AZD Markdown ¥V —X ¥ B https://github.com/binhollc/application-
notes CHRELTWET, 7—H1T7TDARBIX 12 SIICEEEH L TLWET,

T—hA47%=BETDE. A—Ta4 U T14%Z3L assets T LI I, 7HOEERAX—S%
B8 firmware Y774 LI MUDNTEET, AZOIRTOIOTY RiF. D assets 71 L7
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) RDSERITIBIHTRLTVED,

CfUd ANO0OT1 H & T ANO0O2 ICIHB T B HDELRALET 7L THHOD. 1D2DIE—T 3 DD/NR
TARTICHIGEL X

BEE. SPIAYRZ 7 —XADNTTIHHEAIL SN TWVWBE 74X FRIE. spiControllerInit |
INTERFACE ALREADY INITIALIZED ZiRL. —#ICESh=-BEEZHELE T, €0HE. 70OY
L=k B—R. FYFELIZMIUFEIOERFEARD, MUK LBERFIZHRIILIELSICRZAD
5. IRTOEENROLBRETEHINE T, KX M init ARIIANERE LIZBEICIdd
9. spiControllerSetParameters CRILREZBERTA2MENHDFT, UI77L>RA—TF
1 UT11F ThZzfToTVWET, ChEITOTICEETI L. NIADN—EEZHAMRT L VS IERE
BD., BERFAR L o1eKALLSICRX £,

J—kA-=-4A7ar3l

AT LT—FO—FE—FADBLT

BOOTO % High ICfRIFL7F £. NRST IC Low WILREEXTEBLES, 2—FTasUFTaD Fv
TEL O DS INZT5HEIFIIETHBLTWVWET,

v a ot

RZMIEENT b ox5A Zo0Ov o LET, 2—7 v MIBEOREE/NT bEERL. HWT 72
J)yPHEIRLET, FNULDONY R4 013HD £ A

ARYEDIL—22T

D 2 DONXEREAED, FEEANA MIBHOIATY RIZITTHLSIARTD I ROSKTHEIC FEF
£,

host 5A <op> <~o0p>
target ... 79
host 79

A=y MEIARYRZRF O TVSME. 0x5A UADHDZ IRTIRET S7H. IV FOMIC H
SN b7y I LTOEERHD £ A

PRLZAZWZ IRV RIF ANA b ZEY T IOTo 7V TED, BEWTED 4 XA +D 1A b
XORZED XY, THIIRAAO—RDFNCHS—ETI/ Uy IERITID T,

RAMITO/VyDICHLTTI/ VOS2 BTVEDHS

ACK x> Tt 2—77w MIMIBZHITZHICEKI M 0x79 ZBXTHDEF[/EET. 77/
Dy PEFBALELTTRICEC R MIZ =7y bETOv I LIEEFRICL. EOEBAZTRT HD
B’NZREICABBD EFEA. Ly arhRELBLLBBEITTY,
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Zhid. EEPRPOBET/N\YITE23RDAEEOSVERETY,

ZIGEDKBEICIZ1 DDA S —/INA1 DI

TOIySORICBIICIOYITIRINBZNA bME. FLES—NREZ—>2TT, BIIDIGE/N
1h DNEDRAICF2—A VT INBERAT. =TV bDITRLIREADBEEENZRIFLT
W37 TYo AN4A286 Tld. TNEFAHLDBICA I —NA FE2EXZ e LTEIBRLTVWE
ED
CNIFEECEIC1ETIR AL, BWETEIRTERELFT, BEOEFTHUAI—ZERTI
FYDNA EHERbNE T, BEPICIE. EEMHFESNZET. HEINZ I R—EBENFIRIC
12 §O2FTNZ|ERMEETF L7

ISEDTHH L
23EL 55 HEADERL. ELKEFTZT7L—IVTIBROLED T,

1L.70/)yIhiREns&cor/0O0v oL, ECTLEDHET,

2. 0x79 ZEO>TER—7 v hZBBRLF T,

3. 2=y FHBRVIDBENA b2 O—RTEZ LS5, BEEFEET,

4. HFIBINA MZEL &S50y L. KREO 120X —Z2HELT. AN ED T+
LBV LEEA

AT7Y T IDREBDIFE. 2—7y MEI/OYvITNRWVEDXETERVHTY, FHELTWLS

M. IBFIFXELIRAZTHELLEERICRD XY, BEDEPTHET S CHREMKICERETT,

A=y MINT4 VT ZZEDZDTIFHRL RONA b ZFa—ICANTRHEDILHTY,

BETHEVDIE. 7O/ VyPZBATI/OYITEIETT, WHIFRYIDBLIZTZ/VyPD

B DSHBED. ED—BLT—RZRXFTERVEHTY,
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HR—-bFENBITUF
% 8. STM32H503 T SPI Ick b #R— hENB ATV R

FRA—-F aRVE

0x00 Get

0x01 Get Version
0x02 Get ID

0x11 Read Memory
0x21 Go

0x31 Write Memory
0x44 Extended Erase
0x50 Special Command
0x63 Write Protect
0x73 Write Unprotect

ARV RIE10ET. CO—BIXRILT /N XD I3C TIRETZHDEE—TT, BLT/NTIH
2C TIRMHETZ3HDLD 5 @D, 12C Tld/ —X ML wFHR®D 4 D¥ Checksum HBIMENT
WEd, /—AMLYFRRIICCTIIEKREFEEFEA. SPIZ2—4y MIBDHEEELTVAWVY
Ovo% ALY FIRIFRZFLBVIZHTT,

Readout Protect (0x82) & Readout Unprotect (0x92) (&, 8D 2 DDNR EERRICIFEL
Ao

HE
Extended Erase |&. R—IJEIKHEITTR—UBBSD Y X b, FIIFHREEZRND £9, YREEIR
R=DZ LR LD 0xFFFF T,

R=JYILDHZE. ATV T4 —ILRICIFI1B3C LR R=DEZANE T, 12C DL 5% R
—IBIATRITIRBDFEA COTNARDT Sy arR—TIE8KB T,
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o~ .
6 0I5 VJFIE
6.1 2=7y DR
python stm32 flash.py --bus spi --reset-via cs info
Adapter: pulsar fw 4.4.0
Bus: SPI
Resetting target into bootloader (NRST=CS1, B00T0=CS2)
SPI: 1000 kHz, mode 0, chip select 0

Bootloader session established

Protocol version : 2.0

Device ID : Ox474 (STM32H503)
Commands : 10
0x00 Get

0x73 Write Unprotect

HR—EENBZ 10EDITY RIE. CNSDITORICINTRRIINE T, ENSIFR 8 ICKLT
HDTY, P7RTIZDLITIINESIF1TEICKRTENE TN CCTREBLTVLED,

CHUIHFTLWR— R TRAICITS S 2RI 3 FIETY, BRNLIREZEHABEIC. iR, N
D HRE. 7—rO—EOBTZHERTETET,

6.2 BFORBEDERHAH L

python stm32 flash.py --bus spi --reset-via cs read backup.bin --address 0x08000000
--length 0x20000

6.3 IRXR=SOTAISIvT
D WBEITRTEITLED,

python stm32 flash.py --bus spi --reset-via cs flash firmware/an0003 image a.bin --
address 0x08000000

Intel HEX 7 7 1 JLISBEDT7 R L XAZEATWB TS, COA T aVIFBBLET, --erase
pages XA X—IDEHBZIR—CDAEHEL. NEBAX—ITIREIDEETT,

TECHSUPPORT@BINHO.IO - REV 1.1 11 / 20



6.4

6.5

71

BINHO ANGOG3 APPLICATION NOTE

python stm32 flash.py --bus spi --reset-via cs flash firmware/an0003 image a.bin --
address 0x08000000 --erase pages

--spi-speed FVAOVIERELET, 70v o % LIF THEFIZENRN B VWIERIZ 9.3 BITH
BBLEXY, Byoa>rarFoavid Ay RORREELICHIEETETET,

%L
BEEET 7 4L b TRITESNET, 7OV VY LEEEZRLA YR T T — XA THHMRL. V—
AAAX=JENNA FTDOLELET, --no-verify TEMICTETET,

23MZERERDE. CONATIRKREIENPMEDNIELD DEERERZHFEE I, SidHLDOTL—
IV ORDZE. BRICECHEICRET S AT Y TN 5TY,

FTTVr—2 a3 niE

NRST & BOOTO B’ F v It L 7 MIEFHEINTWLWBIFES. BOOTO % Low ICEREITET R L\=8.
dA—F4UTF2ldUEy FOKHDIZ Go A FEREITLET, HAICIZTNLA Jumping to
0x08000000 YT RINE T,

33 EHHMLENINBIFEDOVOEDIE. HEDLHEELTHEIMMEL DD ET, 7H TEHEREIN
T 74 RIVREDRI. BOOTO IZ#E#: L= 51 id High ICRTe 378, EROBIRARASR
R TS, A=Y MNMIT TV —=2 3> TIREBEL T - bMO—HICED 9, R—RHAEHET
BENTS CEEEETIHEIE. TS UENTH. --reset-via gpio ZERALTL T,

2=y b ETOEFH DR

flash IX >V RIETOI I VT LIEREZHFRARLTINAS FFDLET S0, 75v2ad
RBEDNEZ A X —BTBCIIEHATEET, LIl TNATRADBPFHILVWIT 7—LT 7%
BT LTWVWBZEIFEEATE EH Ao

C@ﬁ?‘yj%igwéfcw\ 2&%‘:‘!; 2 O@/J\Z_k?g:77_L\|jI'}—l,r)(_~/\\b\‘1d,E L/_Ckl\ia_o ﬁﬁ%
¥ |WETZNFLI—Y— LED O=iEZRVWTE—TY,

BEERA X—2
R 9. FEICHBY BRI X~

TA=T 7710 BERE LED
A firmware/an0003_image a.bin IMAGE A THz
B firmware/an0003 image b.bin IMAGE B 5Hz

A X—T1F 864 /N1 k& 860 /N1 M T. 0x08000000 NHERITTAHLSIC)VITNTVWEY, V
— 2, U>HARO) Tk, makefile HHEETRHELTVWE T,
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EBE5MDA4X—TH SPR QEYZ—ERA LAWY, EBREZEEEFICO—RLTHRTEE
ED

FIE

ST-LINK O{r#8 COM 7R— kT 115200 BN1 D U 7IILZ—IFIILZHE. A X—J A%Z FOJ5
TVULES

python stm32 flash.py --bus spi --reset-via cs flash firmware/an0003 image a.bin --
address 0x08000000

= FIUIRBNF—DRRIN. EORIHTLICTITON-FE—FDRRRINE T,

Binho | AN00O3
Programming STM32 microcontrollers
over SPI with the Binho Pulsar

Running: IMAGE A
Kernel clock: 32 MHz
LED blink: 1 Hz

IMAGE A alive, 1 s
IMAGE A alive, 2 s

AA=—YBZTOTITIVITHE. WETNBXFHEDD, LED H' 5 fFHE< Rl L £

IMAGE A H'5 IMAGE B ANDEBHEMNIVRY—TIT Y RDERTT, 1 X—IH SPI TEE. EFA
H. RSN, TNARDBTOTSI VT ENTERBTEZEZETLTCWVWBR e ERLET,

BE: ChboDrX—C%7O053I00938. TNAREDBIEOT7 TV r—> 3 > hEE &
NEx9, 6.2 HDHBICKE-T. TICHHFORABRZREL T,

50 0 (FBD/NA1F UL NUCLEO-H503RB FHICELRTNTWETY, PA4 % USART3_TX. PA5
FIA—H— LED E LTERBIL £9, MDA —RTIEF U 7ILHARRRKRRINEFEA. V—IDMIRE
LT W37k&dH. firmware/main.c OEBEICHZIEVERY T IIIDEREEZTELTEBEILRT
3¢ T. BOR—RICBETETET,
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8 DI27L2X2A=T14 VT4

8.1 m SIS S

R10. 1—F« )T DIATUR

=7 BiF
list BN TUW3 Binho 74 72 %=—ERRT S
info 2=y bEBRAIL. ZOMEZRSE TS
flash AA—DZHE ETAH. KL, E1T95
read XEVET 7AILICHAHT
erase A-H4—-TSyPaEZEIREETS
reset GPIO TH—7 v bz )EY TS

8.2 FFoar

Ty arvAFoaviEU T IV ROFIBREESICHIEETE XY, CCTIESPIHICEKRTZHD
DHzEEHL T, 13C & 12C DA F 3 >(E ANOOOT & ANO0O2 ICEEE L TWE T,

RN.SPlOtEySa>yA4Foay

T7=%L -

F7ay k =

--bus auto spi. i2c F7=lF i3c

--spi- 1000000 SPI-AwZ (Hz). 10000 A5 50000000

speed

--spi-mode 0 SPI E—F

--spi-cs 0 NSS Z#ES>Fv LI+

--reset- gpio NRST & BOOTO % GPIO E > £TldKRERDF v 7L 7 b SEFE)
via ER:)

--nrst-cs 1 NRST ICHEEGELeF vy 7L o (--reset-via cs fEREK)
--boot@-cs 2 BOOTO (C#ERTL7cF v LU b (--reset-via cs fEFAK)
--manual off T— rO—ENOBTZREE T, #E2RT IOV T FERRT S
-v, -q off IRTOEXRZOJHENT S, ERISESEZMET S
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£12. vV RZL
FFoar
--address
--length
--erase
--page-size
--erase-
timeout

--chunk-size

--no-verify
--no-run

--run

9 AEFRR

91 stERIERY
& 13. HRIBA

E5H

2= b
TETZ
RASNY =
-5 YT+

VAW
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DATay
FOE 3
flash, read
read
flash

flash

flash, erase

flash, read

flash
flash

info, read,
erase

fi&

B

raw N1 FUDR—=XF7RFL X
FeAHTNA MK

mass « pages 7ciE none

--erase pages ADT7 Ty arR—IJHAX TIHILE
8192

HEICHFRT W
EXDHI-DDNA ML T4k 256 T, T—rO—4H
2 B RAME

SR LICK BB EEET S
FNAR%ET—bO—HICBDHD

RITRICT TV r—2are#d 3

STM32H503RB. NUCLEO-H503RB

Binho Pulsar. N\—RZJxz7UES3> C. 77—LT7x7 440

binhopulsar 1.2.0. Python 3.12

stm32 flash.py . 7w k7—H41 TIZIEEDH D

SPI2. E—FK 0. 33V
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9.2 122,912 N1 bDARX=SDTAT ST
£ 14. 4 MHz T?D 122,912 NA b DA X—SDRERZ A2
1R1E ] ZI—=Fy b
RRAHE 0.03s ZLUAL
ETAH 4.66 s 25.8 KiB/s
IREE 819s 14.7 KiB/s

CCTREZTAADFTAELEIDES CHIEMD 2 DONREIFHETY, Chid 5.6 IOEZEDIF
T EBIRAATIE. 7O/ Vv PDRIKRA DB EETZHDOIMEADLHIA BV, TRTD
TOINyPEN-ZXPTEREOTRHDIOIENTEEY, AFHL TR BREDRTI/ Vv P DER
ICIRFEZTO. EHRAHELDSIBN1D2DT7I/ Ny PRBEDLSICHFOIEHNTEZE A,

9.3 0y 7L—hMIWd3HmAHLRAIL—-TFY b

I, Uty CNILZR, ABREBONY RS>z 0288tEya> oty b7y 7i£2.00s T, 7
OvoL—hkI&oT&ELEEFATLT

R 15. 128 KiB 5t L DAIEE

o0y Bt O b ¢ Z=Fv k
1MHz 10.31s 12.4 KiB/s
4 MHz 8.92s 14.3 KiB/s
8 MHz 8.91s 14.4 KiB/s

3EDFEHE LIBLVTNENA FEMTA—DF— 2 &R L% LT

AMHz ZBZT/7Av 7%z LIFTHMRIFFEACHD EFEA. BATYTDORDEZ—T v LD
BELATYVVIIRFRETIRA< IOy IFBRTHASNS D, 70y 7 Z&ELS LTH/NA ML
TO FEREIFRRS5BVWASTY, F£7. Read Memory (3170w 7% 256 /N1 MMIHIRL
THEH, CNHEIATU R TENBZEDLREBRD FT,

9.4 fE#atE
®16.5T7 LICHE. EEAH. B ETOH10IL
1423 TTLEHIIL
Pulsar. SPI2, 1MHz, Fv L ¥ rH 50Ut Y k 6 [ 6 (5
Supernova. SPI2. 1MHz, Fy 7L 7 kH5DUEY K 6 [5]7 6 [2]

BATNBARX—J ALAXR—Y BZREICERLID. BT VIILISHIOT A VI EIZRES
AR ZHE BEAH. REELF LT
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THIC. 256 N1 FDETOYIH oxA5 TRED. 1207AOv IHL2kE LT oxA5 THERK &
NBESIEHR LA AXA—D% MADT7RTEZNS 7OV L0 1N FFDREEL L
Teo TDAA=TE ELVGAHLEEENT 02 TAIINRI VT TEIRECEZRDITZDT
ZAbTY, 5.6 MITHBLAEREFICNIIEEL. TSICBVLWOKHOEEIIERLEFE A

CNSDBEIF T DDE—7 v FETDDERAMMIDVWTOHDTY, FIEICHBRELNHZ D
BHTHD. FEREOLKRTIIHD Tt Ao

cSTNoa—-FT1T

R17. 52T oa—F120

fER

RBNOTT /)y
CogictyTa
UHIGEL AL A
2

HBSEET BN
A=A
HLF—2hmig
LTW3

GAH LB RS R
W

ATy R—EH1
29N

F oK BEL %
0w

ISED RV (BCHR
ISFEERAH)

TANTDEIEDE
C—EfE% Fid&
-

BROBIRARIC
B—=4y hDT—
FO—HIZRS

s0v oz EIFT
HELSBRS5L

BEERA X =20
2 T7ILHIHX
FLIT T3
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EZZ5NBRE L

R 0x79 ZRELTWVWERA. 8—7 v MIRETNZETIOVILE
To 5.4 HiEBRLTIEEL,

BEEZMBICBDVWTHAHTTICEELTED. 0xA5 288 T —4D0N\NTr >
JeLTRONTWVWE Y, 238 56 HizBRLTIET W,

BICERT. 2&D 0xA5 OEFTHRELTULET,

HHEDOAI—NA b ERBEICICTEITIIACERICICTEEELTWETY, 5.5
BEBBLTIETL,

EVHER>TWVWET, 7—~O—2D SPI EXIFAR— R D Arduino SPI AN & Tl&
HD EEA. AN2606 THEERL T 2T LY,

NSS A T7O—FT+4 »J TS Z—5 v MITINBLTREY 1. FHIT3HE
NHOES,

THETAMSPI A 22T 1 — X2 HLEACHRE L. init ICERREZREL
728, NRUIUFNCRESNTREDEFEFELTVLETD,
spiControllerSetParameters CTHREZBEALTLLIWV, 42 HZBRLT
<TEEWN,

BOOTO A7 RILEFIC High &2 F v 7L U MIEHRINTLWIBRIGEEY
EODOHETY, 65 FHESHELTILEIL,

HAMHz ZBR2EETIIEEEEDOHETY, X—7 v bDISEL ATV
70y VARTHRRISNScH. 7O0vIZ2R LTHRLBD FHEA, 93 HZzE
BLTLIES L,

B=IFIDR—L— D=L TVELEA. 1 X—13 115200 8N1 ZFRAL *
Jo
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1 B&EE
& 18. B&5E
::E B
ACK Acknowledge (72 ./ 1) w)
CS Chip select (Fy 7L o k)
HSI High-speed internal oscillator (ZEAERFEIRES)
MISO Controller in, target out (A~ A= AN, 2—4v FHH)
MOSI Controller out, targetin (A~ FO—ZHA. 2—7v EAS)
NACK Not acknowledged (/v ~k7o /1) w)
NSS Target select (Z—4 7w kLo )
ROM Read-only memory (i LERAXED)
SCK Serial clock (¥ U7ILoOv7)
SPI Serial Peripheral Interface
VCP Virtual COM port (fx*8 COM R— )
12 FEDY—XO—FIZOWVT

AEICRL. HBOT7—HATTRMIZ T FILI— R FHES SUESERICRHIZHOT
Fo MITSAEVRDDBETRALTED. SAEVIAAXIET—AATICEEFNTVET,

7—H-+4 7 ANO0O03-assets.zip |d https://cdn.binho.io/application-notes/ANOOO3/ANOOO3-
assets.zip TRABEILTHED. XOHD%E EHF T,
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R19. 7ty FT—HATORAE

N
ANOOO3.md

assets/stm32 flash.py

assets/PROTOCOL.md
assets/test hex parser.py
assets/LICENSE
assets/firmware/main.c
assets/firmware/link.1ld
assets/firmware/Makefile
assets/firmware/README.md
assets/firmware/an0003 image a.bin

assets/firmware/an0003 image b.bin

NG TR RE

R 20. WETEFE

SHEA
Markdown o D AZE

D77L>Z3—FT4 )T+, ANOOOT & & T ANOOO2
CHBE

SPI 7—bO—4 70RO TAYLARILOREE
Intel HEX /S—%# D7 R k

MIT S1&>2

WA DIRER A A= DY —2X

DYHRI) Tk

BAHDAX—S%EILRT S

BRI X—JICE T 3588
EILRFEHDAX— A

EILREADA A= B

yeE

o3 A ETL]

b

1.0 30 August HIRRo
2026

1.1 3 September FE LA VMEIC em-dash ZEE&H L TULz 3 DOERDEILE none (FRT
2026 & T&LD IZEBLFE L. ChBREBOAINEIFSATVRVWT 73U

TY, AERBRICEEIIHD A
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ERIIEHR (35R)

Definitions

Draft

A document marked draft is under internal review and
subject to formal approval. Binho Inc. makes no
representation or warranty as to its accuracy or

completeness and accepts no liability arising from its use.

Disclaimers

Limited warranty and liability

Information in this document is believed to be accurate
and reliable. Binho Inc. makes no representation or
warranty, express or implied, as to its accuracy or
completeness, accepts no liability for the consequences
of its use, and takes no responsibility for content
originating outside Binho Inc.

In no event shall Binho Inc. be liable for any indirect,
incidental, punitive, special or consequential damages,
including without limitation lost profits, lost savings,
business interruption, or costs of removing or replacing
any product, whether or not based on tort, warranty,
breach of contract or any other legal theory.
Notwithstanding any damages a customer might incur,
the aggregate and cumulative liability of Binho Inc. is
limited in accordance with its terms and conditions of
commercial sale.

Right to make changes

Binho Inc. reserves the right to change the information in
this document, including specifications and product
descriptions, at any time and without notice. This
document supersedes all information supplied prior to its
publication.

Suitability for use

Binho Inc. products are not designed, authorized or
warranted for use in life support, life-critical or safety-
critical systems or equipment, nor in applications where
failure of a Binho Inc. product can reasonably be
expected to result in personal injury, death, or severe
property or environmental damage. Any such inclusion or
use is at the customer's own risk and Binho Inc. accepts
no liability for it.

Applications

Applications described here are illustrative only. Binho
Inc. makes no warranty that they are suitable for the
specified use without further testing or modification.
Customers are responsible for the design and operation
of their own applications and products, for appropriate
design and operating safeguards, and for determining
whether a Binho Inc. product is suitable and fit for their

REV 1.1

purpose. Binho Inc. accepts no liability for assistance
with applications or customer product design.

Third-party products and specifications

This document refers to products, boards, specifications
and documentation supplied by third parties, which
remain the responsibility of their respective owners.
Binho Inc. makes no warranty regarding them and their
behavior may change without notice. Register maps,
protocol details and device identifiers reproduced here
were observed on the specific hardware and firmware
versions stated in this document and must be confirmed
against the vendor's own documentation for the reader's
part.

Example code

Source code supplied with this document is provided as
an example, for evaluation and reference. It is not
qualified for production use, has not been developed
under a functional safety or security process, and is
licensed under the terms accompanying it in the
distribution archive.

Terms and conditions of commercial sale

Binho Inc. products are sold subject to the general terms
and conditions of commercial sale published by Binho
Inc., unless otherwise agreed in a valid written individual
agreement, in which case only the terms of that
agreement apply.

Export control

This document and the items it describes may be subject
to export control regulations. Export may require prior
authorization from the competent authorities.

Security

All products may be subject to unidentified vulnerabilities
or may support security standards with known limitations.
The customer is responsible for the design and operation
of its applications and products throughout their lifecycle
to reduce the effect of such vulnerabilities, and for
compliance with all legal, regulatory and security
requirements concerning its products.

Trademarks

All referenced brands, product names, service names
and trademarks are the property of their respective
owners. Binho and the Binho logo are trademarks of
Binho Inc. Arm & & T Cortex |& Arm Limited DERFFIZE
T, I13C &KL MIPI (& MIPI Alliance, Inc. DFEIZEE fz1E
EFEIETY, STM32. Nucleo & T
STMicroelectronics | STMicroelectronics N.V. @ FEtZ %
ToIE B EREIE T,
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