BINHO ANGOG2 APPLICATION NOTE

binho

FFVr—>arv/—+

Binho Pulsar [c &3 I12C 2T
D STM32 747|:|:| O—
SDTA9FI9

AN00O2
XEBHR
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&, TD >R 7 T—X. Binho Pulsar USB 7R X h 7H TR X2 —4"y b DRI HERIERT.
BLUOTNAR%ETOATSIVITBFIBICOVWTCEHEALES, ALFIEBEELI—T0 VT
{& Binho Supernova 'CDE@WEL&% AZEIZIF Python TEeb L 7cR2 B 77 LY RI1—TF
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IEC&®IC

IARTDSTM3I2 Y2700 FO—5DROM ICEERAFNTWVWBR Y XTFLT—O—-KIF. TN
W 7O—T%FEHOT. TNA R LD I—-RHAEELELTH, JUTIIAVRZ T T— BH
TAB 7Y aXEVZ OS5IV 93FR=ZRMELET, J—rO—4DRET S 104%
TI—RARFTNARCKE>TEAD., BRFES LI AN2606 [CEBEHEEINTULET,

2CIKIFEAED STM32 77 I UTIDURMIGENTED, 1V RTFLTOTSIVID &
REDH TROLBEREFHRDLEWVHDTY, R— RHF TICE . EEPROM, EE,J?MEET/WZL
BRI 37DIC 12C NZAZERLTVWBRIEE. BAL 2 KDESRTI7—LUV T 7EHRZ I52L
MWTE EHOTOT S I VIANYRAIIAETY, @A I TICEESNTVWRIGEE. 7O T2
VUBICEHE SN TV EDE SHIIH DD 5T, BEIX I12C NXADBAR—RLED ETMIFELE
ED

AZ(F. STM32H5 1) —XD I3C 1 2T T —X%H#%S AN0O001 D I2C R TY, AXV Rt v bk

IFEETIFIEEALCTY, BBRZDIE. ZF—7 v bR RT—ERXAZ2RETEHEL. EDS—KEZ &
ABAAETHD. COLEEVWEIARYRUIMEDHRIA I RFOBHICKE<RELE T,

EREEE

AETIFUTICOWTEHRBLE Y,

¢ 2CYRTLT—=bO-FTAORINOEE, ARV FRAT—RRAZHRETZEEAHE. 2=
v hHES—THZ BT 5EEAEETAET

e Binho Pulsar & STM32 #—4"vw k DRJICHBEARIES:

o TNAZDHAL HE TOYSIVY. BIEOFIE

o MICTOTZIVI LA X=S% =Ty hHRITLTWB %, 7OJ53I20VY—)l
D NEBH SHERT B4

e Pulsar & Supernova D55 THERIHMTETBMED 77 LR 1—FT1 )T+

UART. USB. SPI. CAN. I3CHDTOISI>J. A7 a1 boTOdsz>d. 5k
HLFE (FAMLIEESRD ROM 77— rO—HIEZD1 VR T7 T —XATIHEELTLEEA). &
J:Ugfiﬁﬁjlilﬁ_ I UTRBIRINRNATE, STM32H5 &) —XT? I3C ICDWLWT ik ANO0OT %
SRLTIEEL

HRTNAR

2C Y RTFLT—bO—4AIBED T 7IVICBRESNEDDOTIEH D T A. FRITZIEDE S
TBR3T7RLRAFERECEICELRD, TOA VAT T —RZRETIIRTOT/NARICDOWVWT mAH
AN2606 ICEBE SN TWVWET, CE5BHHRATETZ2HDTIEHRL,. Z7IVUBT—ELTH LWEH
Ao
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R1LERTNA R

775V BBl F7—rO—-4D12CLRTT—R sy )

STM32H5 STM32H503 12C2. PB3 /PB4 . 7R L X 0x67 KEDDICT A MEH
STM32H5 STM32H563 AN2606 IC& 3 AN2606. K7 X k
STM32G0, G4 Bl AN2606 IC& 3 AN2606. K7 X k
STM32L4, L5 AN AN2606 IC£ 3 AN2606. K7 X k
STM32U5 AN AN2606 IC& 3 AN2606. KT X b

J

N— R 7 THIEL=DIE STM32H503 DITEIFTY, TDMDITIE. AN2606 ENSD 77
S)ICDVWTRCAVRTI—RAEZREHLTVWBR L ERTICTTFFHA, AEOIAVY R%E T
T3HIC. F-OBRIODVWTE. PRLA, BLUHYR—bEIN337 > R X % AN2606
THRT2UNENHD X,

RhEEE
2. BEER
& 21K
AN2606 STM32 microcontroller system memory boot mode
AN4221 12C protocol used in the STM32 bootloader
RM0492 STM32H503 reference manual
ANOOO1 Programming STM32 microcontrollers over I3C with the Binho Supernova
o —_—
AT LEE
N EDEE)

RANTAZFAZH12C A ~O—7F (controller) TY, YATL7—hO—XE—RICEEFIN
Z—4y  (target) I&. AN2606 ICEEEHINIZEIET KL XD 12C 2—4" v hTY, STM32H503
TId D7 RLRIE 0x67 T. AN2606 Tl 0b1100111x (x FU—K /S kEw k) E&E
SNTWVEY,

7 RLZXIZROM ICEECNTEDEETET RV, FTERFICERIRTIREN12HDFT, [
CEBRBESD STM32 % 2 fA. RILNRETREICT—FO—HICRFETEZIFTEEFFA.
NHANOOOT D I3C 1 VBT T—REDRALEDENTS, I13C Tk, 41+ v I F7RLZRED
HT (DAA) ICE>TEITEICEZ—T v MCEDOT7 RLIADEZ 5. BHEOZ—7 v FH 1K
DNZAZHETETET,
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2.2 AT—2ARE

IARTOIOAVYY RIF. ESAHFDRICTINA FOFHAHLZT5FZEDE T, 4—4 v ~d ACK
DiFEIE 0x79 . NACK DIFEIF oxIF TIELF T, CNEZ<OHRENEET % BERLHEFD
FETHD. AT—RIDA N2 REIDRAA (IB) £ LTHRLRICEL 13C 1227 T —XICHAN
T I2CA VR T T —RDBANBZ TH D ERIEHTT,

£3. - hrO—4PRIRT—RXE

fg B s
0x79 ACK, v RZI1E »HOH
Ox1F NACK. O7 > RIiEE »HhH
0x76 BUSY Bl EEThEZV

STIEBUSY N1 b 0x76 ZEHFRLTWVWET, TAMLIEH@ETIF. ChHXREINBZIE HD
Tt A, BAISNIIESIZINT oxIF TREN. EV—REBDZ—7 v MEXT—FX NA+T
FOoKWEBELEFEA. 0x76 ZREDKXSICEDNIRRX b O— RIFKAICFHEEHITE T,

2.3 B=TFYy MPES—THB L ZEBEABFE
CHIRR R O—FOBREEGEY 3H—DOHHEBTH O, J— FEECHICER L T < @En
HDET,

HEPEZAHIF. NAEIUHI2 3V EDBEEZMCRVERADDD XY, T—hO—-KIZ
ZTORMEEZEDZ 2 DOAEZRHBLTED. EE5ZFEINITR MHERLE T,

o BENIATVERIZ. WIBNZTTIBETSCL%E Low ICRIFLET, CHUIBEED 12C 20OV
ZRLYFTY,

o JOAMLYFIARYRIEHODARI—FRtEY T ALY FZEITVEEA. KHDIZ. EY
—REDEZ—4w MIEBDTRFLRICHLTACK ZREBLAED, "X ML 7RLADBY
ACK N3 Tho oo arzBRITLTR—UYILET,

7 RLZH NACK SNHZEIEABHRBEVTUVWARWVNES. BETIEEICEETY,

A—Ta4 VT DEEEDEY FEESHNNEITHETRICL>TREDFY, EF 12C R—b%E FH

9B Pulsar 37OV I A LY FEHFART DO BEOIATY RZFEHAL. TNULD WHiGIEFR

ETY, I13CR—rHBSNRERENT S Supernova IFCNEHFB LBV, ZORBTIE 2—F

)T PEHNIC/ YA MLy FRRICYIDE X £9, BRIFEI> 3> 5.7 THELEI, --no-
stretch ZIBETD . EOTHATRATH/ VA MLy FhrZEEIMNICERL T,
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Host adapter STM32 target
held in system bootloader
No-Stretch Erase 45 BA _
Ll
ACK 79
dl
hl
page count and list, checksum =
Ll
> read status byte erasing:
O | e e e e e e o e o o o = ——— — .’.
2 the target
) address not acknowledged cannot
< I St coTTTmmmmm cTTTTTmTTTT T answer
= nothing was delivered, so retrying is safe
g
read status byte
>
P ACK 79 erase complete
hl

The BUSY byte 76 is defined by ST but is never transmitted by this device.

B1 /ALy FOARY REFERLIGESES. 4—7 Y MERT—2ZANA b ERTDTIEHRLS. BEDOTRL
XICACK ZIREBWCETES—THAEIERAE T,

KRR M7 T2 0D:ERE:
AETIE 2 DOBEEER V. EESH/N—R T T 7 THRIEEA T,
KA NRETBIRRA TR TRER

TETR A=k K
Binho Pulsar B I2CR—+ REEEH. TR TORIEICER
Binho Supernova I3C /R— k. 12C E— R TEFE) FEREE CIREEA &

Supernova (& 1I3C R— bS5 LA —12C 2= rZBBIL. COR—EDBNIRDTILT Y T%
HIELET, I—FT« U T« TlE --i2c-port i3c TIN%EEIRL £9, Supernova DEHR 12C 7R
—rD50TOTI I VT IE. ABETOHRATT,
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N—=Fox70tty b7y

KBS

R 5. BELHER
1= AETHEALEDHD
RASTRTH Binho Pulsar. 7 7—LY 7 4.4.0
B—=ry hR—R NUCLEO-H503RB
[ 5K NZXA3AX Uty bEEAE 2 K
R+ Python 3.12

2{K%3&L T Pulsar ®1{4 D {Z Binho Supernova ZfERATE £ 9, FEHROEWIEIS 3> 33 1(C
EHLET,

i
£+ 6. Pulsar & 2 —4" v ~REDES:
Pulsar 2=y k WIE
SCL PB3 [E40
SDA PB4 [E40
GND GND (=40
GPIO 1 NRST B, 7—h~O—4A0OBEEBITH
GPIO 2 BOOTO 2. 7 bO—Z\OBEHBTH

PB3 ¥ PB4 (*. T T AN2606 BT —rO—4DI12C A >R T —XICEDHTTWS EY
TY, CNBIFFHEIHRATIE D TIEHD FHA, Z<DSTM32AR—RTlE, - <v=a7
ILTI2CBERESNIZEVISIRIDORU 7T SIILA VY REZVRIBLTED,. PB3 ¥ PB4 (EUt
w NEFDT 7 4 )L kTld ITDO / TRACESWO & NITRST (CHR->TCWET, R— KD JILZEIRITIEA
<. FTOEBBRIZDLT AN2606 THEEL TL T L,

2 KD GPIO BERNMBRWEE. 2—Ta U T 37— hO— 2 AOBITEFETITSILOKRDET,
FiRH B BIZE R T A VILEENBEATRITEN. €723 6 DFIRIFCNZRIRELTVED,

Supernova ZfXb D [T BEE

SCL. SDA. GND % Supernova ® I3C /R— FCEHREL. IARTOIATY RIZ --i2c-port i3c %
EBIML %Y, GPIO DEREISEHL ST, £o 3> 6 OFIRIFRHHEEDICEATEERT,

CORBEEIFNCH > TELARZTEWVWNS 2 DHDET,
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I3C Oy rO—ZIFFEEDIOY I TIdRL<. BESNELAY—12CL— Dty FEIRIHTS
7=8. --i2c-speed FFDOHDERHIVVEICHOSNET, I—T 1 U T IFEFICKRELT L—
FEHREL. BRLIEL—MNEBARBZBERIIZEDEERTLET,

CCTERAALIBRTIE. 100 kHz T3t Y a YA BEERICHIEL Z L7cH 400 kHz £ 1MHz T
¥ EoTe<HBRLEFEATLI, ChE5DL—FTIE =7 v bHPBEDT7 FL XIC ACK ZIRTE
B BB3H RPDIIV R ZEBELE LT, €723 9 DAIEIF. 3DDL— M IRTHEE
L7c EA 12C R— b LD Pulsar TIT27cbDTHOH. CORBICHZDTETHTRIEBECBEIAN
T TRHBOFEA. NAEEDEZRBEIZERNR— b ZERAL TS,

NRICEHTFEEEE

NRIZIETIVT w TIEADBETY, Pulsar DEH 12C /K— b & Supernova @ 13C K— k& W
NEPBEOTILT Y TZHBATHED. VIR T7TTHERTEEXY, I—FT0UT4lE T74IL LT
TkKQ ZERL. --pullup TEETIT XY, TILT7 v TDHBWNRIZTA RILEFD High IREEIZEE
TEY, FOLSBNZR LD FO—FE 2=y bHEFEELBVWCETIE <. X&Z—+1O
DT A EERTIRD 2 ERELET,

AR, ERIBEIIC. NABEZXZ—T Y MIEHDETRELTKREET WV, =T U Tr1E33V
ZFEL. CMIF NUCLEO-H503RB ICE L TWEJ, KDEBEVEREETEMFELTLS X—F'v
MIC33VZEMRBE. X—F'y hHMEBE T 2NN HD X7,

H5 1 DDEEEIEIZ. Supernova B I3C R— F SN X ZERENT BIBEICOABARAINE T,

I3C #—4'w MIoZOV IR MLy FETHARWVWES, I1I3C A bO—FICI1d SCL 2 REFT3 24—
Ty EHFBRITIEFN G FEETICEEZTZRIETR3HEEHDET, VIF7LYR A—T+
TNz BEMNICIEL XY, TlEAIEEI 3> 5.7 THEALTE D, I—HEIDREIXR
BT,

YIbox70DtEYy b7y

RAMNYT—=SD1 R =)L

A—TAVTARBRYEANY T—22BLTT7RATREBELEY. FRTZ7HXTRICHIGT S /N
WTr—=S% A A R=ILLTLRESE L,

pip install binhopulsar # for a Pulsar
pip install binhosupernova # for a Supernova

AETERAL/N—3 > ¢ binhopulsar 1.2.0. binhosupernova 4.2.0. Python 312, ZDh®d
NYT—JEFRETY, A—T1 U Tvld Intel HEX ZBE THHL £,

JI77LYRA=F1UTF1DAF
stm32_flash.py & KEICNEITZ 7Y b T7—AATICEEFNTULET,

TECHSUPPORT@BINHO.IO - REV 1.1 7/ 22



5.1

5.2

5.3
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https://cdn.binho.io/application-notes/ANGOO2/ANOOO2-assets.zip

FLC770ILiE. mED Markdown ¥V —X & £ H|Z https://github.com/binhollc/application-
notes TRABINTWVWETY, 7—ACTDORBIF I a > 12 ICEBELTWVWETD,

T—HAT%ZERTDIE. =T VT4 %EL assets T LI MJE, €I a> 7D &R
AX=CHEE firmware 7T LI NUDMERSNE T, KEOIARTOIT Y RIEZ. D
assets T4 L7 NURDSERITIBIHTRLTLWET,

A—TAVTABEESA TSIV DDTETEINYT—UANEA Y R—FLBVWE—D 77
TNTHBDH. FROBAICIE-LTZDOERIRITTEE T, HEHREINTWVWETHTRIE BF
BRELETH. EE5DT7XTEHLEBONIZR/A TV, AT S/NX%Z --bus i2c T
ELEY,

J—kA-=-4A7ar3l

SRATLT—bO—RE—FADBEIT
BOOTO % High ICIRIFL7F E. NRST % Low IC/NILRLTEBLES, TNIRIE 7TV Tr—>
IYTIEBRLS O ZITLXEYDSEELE T,

NRST (d. A VAR—KRDUEY FEIREFELABWVEL S, High ICERBITZDTIFR L AR MO E
UEANHIDEZZETRRLES, I—T4UT1IRCDOESICBELE TS

TI)r—o3 > ICR3ICIE. B00TO % Low ICEREIL. BE NRST Z/NILALET, chbo B
UHEHRINTULARWERIE. Go AV RICLK>TUEY MEFTICTOTSTI VI BFAD A X—T
v > 7LET,

vy a okt

Yy a VEBROFIEIIHD FRA. By a ERBTZEODICESHNT FEXREET S I13C A
VRITT—REIEERD, 12CA VAT —RERFADIAT Y RHBIRED £, FOHIICIE AHIE
ELEHA

ARV RDIL—=2T

TARTOOATYY RIF. ARI—REZDO@HHED 2 N1 FEZFAAE. TNUELRAT—RIAD 1\1
FRAHLTHERINE T,

write 0x67 [op, op © OxFF]
read 0x67 1 byte -> 0x79 ACK, or Ox1F NACK

TRLRZHES ATV RIE. EVIIVTaT72D 4 N1 FEFNUICEL 4 X1 bD 181 b XOR
FrxyvIHYLZEREL. RTO—RDHICHS—E ACK &= (TEID £ 7,
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Get GZEDRAHL

GetiZ 2 + N NTrDTL—LEI1DRLET,. RBRIEHT> M, FORILN—-30, EFLT
N BDARI—KTY, RAME N ZFBFICHNBZ N TES. 7L —LDKRIEE B2 THRAHH
FTENZADRALTIRLET,

A—T1UT«3Getz 2[EFETLET, 1RIBIF 2 N1 bZHAHLT N ZEIGFL. 2EEBIF
Cet zBRITLTIL—L2FZHAHLET, MIHAHI CIIEETYT, ¥—7v I T7L—
LDEDZWELTRED ACK ICELHS5TY, RCHAAHTIEIFEETIEHD XA

HR=FIN33aTUFR
#+« 7. STM32H503 T I2C AR THR— T3 IT VR

ZARI—F avrk

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

0x32 No-Stretch Write Memory
0x45 No-Stretch Erase

0x64 No-Stretch Write Protect
0x74 No-Stretch Write Unprotect
0xA1l Checksum

S5EOIRYERHD. FLEED IBCIEBETREIZIHDLD 5EZLLH>TVEY, HFE LA
WHDIERELTL 72TV, Readout Protect (0x82) & Readout Unprotect (ox92) T9, ST
@ Open Bootloader ) 7 7 L Y AREICIEINSHAEENTVETH. CDOESED ROM 7—+O
—HF2CREATIRINSZRHLTES Y. HIMTOE#EIZ ROM TY, U7 7L rXEE L ROM
IFRD 7O S LTHDH. MEHNBVESBEICIELVDIEFT /NI ZXDIEFS T,
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HE
Extended Erase &, R—=IJHEZNUITHELKR—=ISBSD Y X b, FHIIEHREEZITED £9,

5k 8. Extended Erase D¥5FkfEY STM32H503 hFIET 3HD

& = Pulsar. ¥/ 12C R—F Supernova. 13C K— MMEH
OxFFFF —IEEE ZIE. 0.05s EE

OXFFFE N>U 1HEE =13 T, 128 KB 2{F% 0.02's THZE
OXFFFD N> 2BE =i EBE

CD2DODFDEVCENERTT, L55D%BEH. 7—rO—HEEALTSvaLBETS
EL7OJSLTHD. Bho/0lda> bO—F71F T, BEA 12C R— kLD Pulsar I£ 7— &
O—4HMEHT 2 IRTOMEZFETETEITH. LHS—F—RD Supernova @ I13C /K— kH5
FELEAILIOTY RIFEFINET,

AETZOXFDREIZHR>T=DIFINHA 2 BEETHD. IBRMNARERIEEIS 3> 57 CRIL T
o LAY—NREEETZI3C AV bO—FF12C I bO-FDZDFEFFORERTITHRL .
FOEWE. ORI DS THNISHELSBEINZDDOEXZ—4 Y FHEFL TV L SIS
RX3ETHRNEF T,

—EEENMER INGZE. DV TNV IDBRTIIN Y 1 OETELCEEZEETE XY,
DI77LYRA—T14 )T 3£ T—IEEEZHA. EESNHBE/IE TNy I LT, ZDE
ERELEFT, IULFNYIDOHRTIECD T A —ILNY ZIZRFID/IN > T LHEE LR Wz,
RITLTVWAVW—IEEEZRETZDTIEARL . REICIT o 1UIBERTLET,

R=TJYZALDFEE. DI E T4 =L RIER=JETIIRLLAR=SED S 125|WI{ETT, R—
TSOEIR=JEITEETIERIE. Do LT 00 00, R—JL LT 00 00 Z3XE LF
To R=PHEEZDFERETDIE. ERKELD I R=IZHEINE T

COE@RD 2 DDA VR T T—RUF—HMLTWVWFEEA. 2CHATY D51 ZFIVWIEZERZDIC
WLy 1BCAVRTT—RFATVYFEDHIDZERMDEY, EE55DTYA—T1>JH. BT 3
2R=VICEBBNA—2ZEEERLAH. 1R=VBRITZEEL. EDOR-IHHEHESNIRET &
AETNZIDZHRTDIETHREL E LT I3C DFEICDLTIE ANO0OT THR>TWE T,

1TDDIARY RTIRETEZR—JHE, BERICO> bO—-FIC&>TERD X, ERI2CAR—+
Lt® Pulsar TlFE 4 R=SDJ) A SHREEINZE LT 1I3CR— M5/ XZEFENT S Supernova
T 2R=SEBIIHDIFIANTERIN. 1R—TPFF 2R—IThHhIUL FEBINT. EBEL
TeR=JIEITHERISEESINE L7 AN4221I2H AN2606 ICHFD XS4 HIR =50 L 7= &Eff
EROD>TVEEA. COFIRRIF. REZIBIZEZTHL. R—J I BEHEFAEZRERT S
CTHREELE L.

ZFDREHIVIT7LYRAA—=FT1 ) TqlE RT3 FO—SHYUBETRHBEICOHFR—T 1)
2 bEDEILET, Supernova D I3CR—bH 5D 128 KB DEEIE 8 EDIT Y R4 D 019
s HHD FFH. Pulsar HSIFTEDITYRDEXTY, FlDHZIRE TRV X b 1 DXE
L7eRX MIENZERT SN, ZOEBISH A IBETIEIBRSARERFEROERDELSIC BXF

ED

TECHSUPPORT@BINHO.IO - REV 1.1 10 / 22



5.7

6.1
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STM32H503 D 75w arR—UIE8KB TY A—T+ )T D --page-size A>3 T\
-erase pages FAICCDEZREL £,

IOy ALY FE,. A—FT1 VT4 DFET 3IBH

AV RDER. BEDT7 KL XIZNACK ZRIIREISELSECHIIC. —7 v MIFERRE SCL =
Low ICIRIFLE ., — A 12C O brO—Z XN EBELRSEOYD. EHI2CAHR—FLED
Pulsar TlZZNU LD HIEARE TS,

LAS—I12CE—RDI3C A bO—FICIE. E5393&FHELHD EFHA. I3CEX—4'v ME o0
wOIRARLYFEITDREWZD. 1I3CRUTTIILVENZAZALT 7 r2ERAL. SHETIC E@EX
Z#HRIET3HBEDHD E£T, 1I3CR— DS NX%EERENT 3 Supernova Tld. THIFHED R—2
DAREFIAAIKHLS RT—RIHZAHLTONZIRZA LTI RELT, HIT0HLE 495D 1 TR
NE Lo IRNTDEEZBRIDEENS DR EBHIC L —X LTz 3. KBLI-FAHHL
ITEICERZ £ /< EBIFFICRITINEHDT L. THICED. ERANZXTIFHR ALY
FHRETH D ERHFETEET,

WERIFRA LT IR EEILTETIEHD FA XAT—FXAFHAE LD 2 ms FEET 5 X
MLy FHIZRLICERTE. 4—47y MEI U -2 NACK ZIRLE9, CHIT@FED EV—
A=) VT TITICAMIEBEINE T, COFHE (settle) ZANDE. ZTLT T MIE-T=< HEEL
Ft Ao

F9.13C7R— bH'5 12C ZEREN I B Supernova TDIFHEDINER

B TTYLEYIIL BARL =2 A LT b
L 12 e 9 [E FZEEL

AT —RAFHH LATIC 2 ms 15 12 [E147 12 [5] 0

2 ms fFEE 21 LT Y SEOBHET 12 [E7R 12 [5] 0

317HIE. FEABEZBEVELTVWADTIFARCERICH L TWA Z E DN TY, FiEzx AN
ToREETIE. BRTIF—EDLDRELEFFA. I—T+1 U T3 0FEZ BENNIC. D DED XK
TOHBEAT D0, ChzdflesdF 7o aviddb £ A

TOJ352YJFIR

2=7y b DR

info AYYRIFEZ—4 v bEUEY FLTT—bO—AICBITIE. NXZFHLL. &L
RARZTHREL X,
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6.2

6.3
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python stm32 flash.py --bus i2c info

Adapter: pulsar fw 4.4.0

Bus: I2C

Resetting target into bootloader (NRST=GPI0O1l, BOOTO=GPIO02)
I2C: 100 kHz, target 0x67

Bootloader session established

Protocol version : 2.0

Device ID : 0x474 (STM32H503)
Commands : 15
0x00 Get

OxAl Checksum

CNSDITOMICIE. Y R—FENBZ IS EDOIRY RRAIRTHAREINE T, Ch5iFR7ICTHL
fcbDTY, 7HTEZDI I T7UNBSERERPADTICKRTINEIH. CCTREBLTVLED

CHUFFHLLWER—RFTORVIOFIEL LTHREINE Y, WRNLGIREZEABR1IC. BER. NX
RE. 7—bO—LE\DOBITZHERTES1HTT,

BEORBDHRAH L

HEDHNIC TS v 2 DRBEREFELTELMERHD £T, XDIAT > KiE. STM32H503RB D
128KBD75 v aEEiiaHLES,

python stm32 flash.py --bus i2c read backup.bin --address 0x08000000 --length
0x20000

AA=SDTATF=2T

flash XY FIE HE. EERAHA. RARLEHER. 2LTT7 TV Tr—aryAnlty bew
S —EDOMIBZEINRTRITLEY, ST BEEHDICATVRZERITTES LS. £o>ay
7 DRREEARA XA —2ZfERALE T,

FONAFVICIF R=XT L RZHATHIIEET 2HELRHD £,

python stm32 flash.py --bus i2c flash firmware/an0002 image a.bin --address
0x08000000

Intel HEX 7 7 1 JLIZBB D7 RL XAZEATWR T, TOA T a VIFEBRLES, firmware
T4 L2 LT make hex #R{Td 2L HEX 7 71 ILHER TN E T,
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6.4

6.5

BINHO ANGOG2 APPLICATION NOTE

python stm32 flash.py --bus i2c flash firmware/build/an0002 image a.hex

TIAINETIETNA RLEE—EEELE Y, --erase pages ZIEETDE. 1 X—=UHEHB
R=JREFEBEEL. NEBAA=JTIEITESDIESHEETT,

python stm32 flash.py --bus i2c flash firmware/an0002 image a.bin --address
0x08000000 --erase pages

D IZ Supernova % 13C 7/R— b SEREN G B 121, --i2c-port i3c ZEBMLEFT, v 3>
A7 aviEHt T AT ROFIEREESICHIEETEET,

python stm32 flash.py --bus i2c --i2c-port i3c flash firmware/an0002 image a.bin --
address 0x08000000

python stm32 flash.py --bus i2c flash firmware/an0002 image a.bin --address
0x08000000 --i2c-port i3c

1REE

WMEEIZT 74 M TERITEINEY, 7O VI LIEEBZRLCA VR Tz —XATHARL. YV
—RAA=JCINA FTDOHELET, 7OV TIVIEHENEET, 1 X—CZROFET KL
I35 EE. --no-verify TEMICTT XTI,

TFTNARETFFTVr—=2avVIcEY

GPIO1 & GPIO 2 BMEIENTWBIEE. I—To U T d70J >3 > J#%IC Bo0Te % Low IZ
EXENL T NRST Z/NILR T BT TNARIIFHEICTOTSIVI L7 TV r—> 3>z &F
LEd. cNHDEYAERINTLARWNESIF. KO DICGo I RZHITLET, --no-run
HEIEETRE. TN RFT—rO—KICEEEDET,

2=y b ETOEF O

flash AX Y RIEZTOT I 2J LIESEEEZHRARLTINT FFDOHLEL. 757V a2aDREN
RHLIEAA—J—IBZc%xIAALEFT, LHL. TNATRADBFHLWVWI 7—LT T T7ERTL
TWBRIEIFEFFALFRA. T—rO—RICEEESTFFDE—4F v b, Uty MHBBRE N

B2z —=7y hMI. COFTvIICERLTET7TUTr—2 a3 2RT L TOLARVATEEED &

DEJ,

DXy TEIBDBZOH. KEICIE 2 DONEIBIT7—LTTT7AX—=UHMHAEBLTVWEY, M

FBIIXRETEIXFCI—Y LED OSAREL ITHERD, ZE2TO7S5I 0T YV—ILOASH S

BRTEET.
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7.2

BINHO ANGOG2 APPLICATION NOTE

BEEAA X—2
R10. ABIHET BRI X —

TA=T 7270 BE LED
A firmware/an0002 image a.bin IMAGE A THz
B firmware/an0002_ image b.bin IMAGE B 5Hz

A A=D1 Xd 864 /N1 k¥ 860 /N1 LT, 0x08000000 NNH5EITITHLIIC)>IINTL
£9, V=X, UYARV I T, makefile hNEIRINTWVWE D, 1 X—CEFDFXERATS
DTIEHLS, ABRZHEELTHBEILRTEET,

Y5504 X—% PB3 ¢ PB4 EFERALABVESD., YOS IV/HOERICHER® 5231 O
—RLTEEEEBRRTEET,

FIE

ST-LINK {48 COM /R— F T 115200 SN1 D U 7ILZ—IFILZRHE. A1 X—J A%Z FOJF 2
YULET,

python stm32 flash.py --bus i2c flash firmware/an0002 image a.bin --address
0x08000000

A—7T1 VT« 3BREZETICEDETHRELE T, UTOHNHERTY, £o/>ary610 7
AT2ety o a>DITNRIICKRT N, ERSEEIIERITSCICEEDE Y,

Erasing 1 page

done in 0.02 s
Writing

segment at 0x08000000

wrote 864 bytes in 0.11 s (7.7 KiB/s)

Verifying
all 864 bytes match (0.12 s)

Resetting into application

Success.

F—IFILUCRNF—DREFIN. EORIMHTEICTITON-FE-FDRTFEINED
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Binho | AN0002
Programming STM32 microcontrollers
over I2C 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

AAX=—YBZTOTIIVI TR METNBXFHLEDLD, LED DR 5 RSB £ Y,
N—hE—FRIEETY, VY bRICETRREINBZINFT -3, F—IFLzBh 5 R RAEL
TLEVEY, INHDIAX—CDEMIF. EE5HERITENTVEHZE—BTHRITEZIETT,

IMAGE A D5 IMAGE B NDBBHMNIVRY—IVROERTYT, 1 X—JIF12CEHTHEE. 7
OJZ3IVJ, HEesh. TN RE7O9 7309 LERBEERITLTVE T,

BE: CN6DA XS5OIV T28. TNAREICTTICHEZ 7TV r—>a>n
EEINFET, EU2a> 6.2 DFHBICKE-T. FTHEOABTZHFELTLIESL,

A58 [FBD/N1F1JIE NUCLEO-H503RB FHICEJLRENTWE Y, PA4 Z USART3_TX.

PA5 Z1—H LED X LTEREILTEND. CHIETDR— RDERICEDELHDTY, DR—K
Tl E2 2R’ COM R— hFADEEHIERDH. SUTIHAIEFRRSNEFA, 1 X=
IFNELS V=RB[MBLTWVWST®H. firmware/main.c DFEIBICHZIE RV T T IILDEE
ZEELTHEIRTZZLET. JIOR—RICHIGSETZE0,

8 VDI27L2XA=T1 VT4

8.1 avrk

RN I—FT4)T4DIATUR

avvk Bk

list BTN TW3 Binho 7H 72 & —ERK
info 2=y b EFERIL. TOMEEZRE
flash IAX=—CDHEE. EEAH. KIE. E1T
read XEVZEFRAHLTT 71 ILICRTE
erase A—HT75viaz—iEEE

reset GPIO IC&DE—=Fy hzUtY I
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8.2 FToay

tysarvFAroavig, 7EATE N, T—rO—EAOBTEIRRELET, YTIATVERED
BIBEB5ICHIBETCEET, I—T0JTaIFI13C E SPIOA T avEDLZITHITETH. 12C
INZATIIZHEL DD £t A. EN5IE ANOOOT & ANO0O3 ICEEEH L TWLWE T,

R12.yarvrr7oay

FFoay F7#ILE
--adapter auto
--bus auto
--serial auto
--12c-address 0x67
--i2c-speed 100000
--i2c-bus A
--i2c-port dedicated
--pullup 1000
--nrst-pin 1
--boot0-pin 2
--manual off
--reset-hold 0.05
--boot-delay 0.25
--no-stretch off
-v, -q off

TECHSUPPORT@BINHO.IO - REV 1.1

Bk

pulsar F7zlF supernova % 5@l

i2c F7cld i3c %E3@H|

SUTINESTTR T 27%FER

J—hrO—4DF7 KL X (AN2606 IZ&3)

NZoOwy (Hz)

Pulsar T % 12C /N X

I12C #3879 Supernova O ART 3R

NZADTILT v 7E (Q)

NRST ZBF&Eh9 % GPIO

BOOTO %5XE)T % GPIO

GPIO ZfEH 3. T— hO—E\OBITZFETITIS>LSKRDS
NRST % Low ICfRIFY 3FH

7= hO—4 OEBICHERYT 5
JYZARLYFROAT Y RE#EF. £U2 3> 23 28R

TARTDEXRZE OV ISR FRISETIRRD H 721!
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RI13. AV R eDpAToay

F7oay BERAXS B
--address flash, read FDONAFIDR—XTRLZR
--length read FAHHT/INA MR
--erase flash mass « pages F7clE none . —IEEENIETINIIEE.
mass (IN>T THEEICTF—INvI L. TDEZRT
--page-size flash --erase pages D7 Tvwv>arR—=SHA4RX, TTAIL M
8192
--erase- flash , HEICFFA T 2HHE
timeout erase
--chunk-size flash, read 1EIDEEH D DNA +R. 77 #)L 256 T J—h~O—
ADZF ST 2 mAKME
--no-verify flash FARLICK B HEEE BB
--no-run flash FNARET—+rAO—-HICL DS
--run info, read, WMIBRICT FUr—>arAlty bk
erase
--bootloader reset F7Vr—=2a3>TlEHE<T—rO—4A )y k
R ]
9 AERR
9.1 T X M#R
R14. 7 2 MER
=R [
2=y b STM32H503RB. NUCLEO-H503RB
FHTR Binho Pulsar, N\—Roz7)EY3> C, 77—LUx7 440

RASNY =2
Python
NREE

TNTv T

TECHSUPPORT@BINHO.IO

binhopulsar 1.2.0

312

33V

1kQ
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9.2

9.3

BINHO ANGOG2 APPLICATION NOTE

GAHLRIL—=T v b

3DDNZEET 128 KiB OFAH LERZAELE L, FE., J—rO—4 DUty &
DN RO TA 0Ly 3>y b7 v 7I30.81s T NRREEICE>TEILLEEA
TL7zo BEDBENNIDAERT LS. Ty b7y FEBIEANICEHLTVWET,

# 15. 128 KiB 5t L DAIEE

INREE FAHLIT—X
100 kHz 17.47 s
400 kHz 759 s
1MHz 5.44 s

B3EDFHAH LIFTARTNA FEUTHE—DT—X%ZiR

{SHafE

®16. 7 LITHE. ETAH. REE EITOH1 )L
R
Pulsar. & 12C 7R— k. 100 kHz

Supernova. 12C E— R® I3C 7K— k. 100 kHz

ZAI—=Fy
7.3 KiB/s
16.9 KiB/s

23.5KiB/s

L&l

SETLEHTIL
29 [E]5h 29 [g]

12 [ 12 [5]

BAOINGAA—TJ ACA A=Y BZEZREICERLEED. EY A7 TIFEROY 1 IILCIT E
BREANBZHE 2FAH. BREL F L7 Supernova OFEIZE I > 3> 5.7 OFEEERLT

HDOTY, AL TIF12EFIEBNTTLE L .

ChEDEEIF. 12DH—45Y FE1DDHRI MTEHAEIDOY A VI Z{ToERTT, FIEIC B
D HZ DI THD . FEEEOERTIEHD A,
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10 cSTNoa—FTo2T

®17. 5ZTINa—FTa20

TECHSUPPORT@BINHO.IO

FER

> hrO—SHM"RA&E—Fk
AVF4>avHERT
EIRDoFERET S

J—rO—4D7RLZX
TREDRL

&4y bHT—ba—
SE—RTOHISET S

HEBDAT—R XA
HLUTNREZALT Ik
HEETS

HETHEELD IR=
ZHETNB

EFTAADHEILIEELS
ICR X 7o TRREEIC SR
ERA)

—EEENMER NS

BER-—JZEELIH
ENMER NS

FAH L TRT—42h%R
BN TNRAZRBEEL
AN

BEERA X =YD U7
ILVHEADFEITT B

REV 1.1

EZZ5N3EE L

INZRIZTILT w THR WD, SDA F£7=13 SCL A Low ICIRESNTWVWETY, #
BALTWBR=BTILTy T2 HRALTWVWE . BLUVEREHFELVLE Y
ICBWTWA Z e ZREERLTLIZT W,

T RLRFREIFEVHE>TWVWET, ZBHMICDWLT AN2606 TliA%HESEL
TLEETV, TNARTEICERD ET,

BECEDOEETT, COTFTRFLRIE. TNARDVRTLXE)T—FE
—RICHRFETh TV BERITEFEELE S,

Iy bkO—5h. 2—4v bICEB SCL DREBEHFAL TV EEA. EA
I2C R— bk E@ Pulsar #ER T 2h. I—F«1 UTaohtEo> 3> 57 DFHE
@AY 3 --i2c-port i3c {FZ D Supernova ZEA LT ET L,

ATY T4 =L RIER=JHD S5 125|VWETT, 023> 56 28R
LTLEEE L,

HERTIOY S I VIEELEENN—-LTVWEEATLI. --page-size
HEBRDREBDOR—JSH A XICLIF 2 70552 7 OEICBARNICES
LTLIEE0,

Supernova @ I3C R— bH5 12C ZEFE L 7I5EICR 5N, Pulsar DERAR
—hHSTRESNEEA. NV 1TBETRLC&EEZEETE. 1—7T1 Y
TAIFEBNICT =Ny I LET, E723> 56 Z8RLTIEEL,

FAUEKRTYT, ZORBTIFTIDOOATY RT2R—U%ZBZ 3 EETIN.
HRHI12CR— D BIRFBINET, 1—FT1 VT IZXEICGLTY R %
NDELET, o356 #BBLTLIETL,

FNAZADNT—hO—HICEEE>TWET, B00TO A'Low ICED. NRST

DBBRENTWVWB I 2R TSN, --no-run ZALTLREIL,

BA—ZFILDOR—L— DB LTVEEA. 1 X—1F 115200 8N1 ZfFH
LE9,
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1 B&EE
& 18. B&5E
FIsE =k
ACK Acknowledge (FEERIGE)
HSI High-speed internal oscillator (BERNERHIRES)
12C Inter-Integrated Circuit
13C Improved Inter-Integrated Circuit
NACK Not acknowledged (BEGE)
ROM Read-only memory (Fid&H LERXE)
ScL Serial clock line (U 7ILoOv o514 Y)
SDA Serial data line (U 7ILT—251Y)
VCP Virtual COM port (fk#8 COM 7R— k)
12 FEDY—XJ—FICET 3%F58E

AEBICTRL. BOT7—AATTRETZ T > FILO—Fid FHES LUSERICRETZHD T
Fo MIT AV ADTFTRALTED. SAEVAXFT—AATICEENTVET,

7—74 7 ANOOO2-assets.zip |d https://cdn.binho.io/application-notes/AN0G0O2/ANOOO2-
assets.zip TR INTED. UTFEEHET,
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R19. 7ty FT—HATORAE

N
ANOOO2.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/an0002 image a.bin

assets/firmware/an0002 image b.bin

NG TR RE

R 20. WETEFE

SHEA
Markdown o D AZE

77L>R31—714 U7+ (12C. I13C. SPI. Pulsar &
Supernova IZHIE)

12C 77— rO—4 70~ JLDESLARILICET 37ER
Intel HEX /S—%# D7 R k

MIT S1&>2

WA DIRER A A= DY —2X

DYHRI) Tk

BAHDAX—S%EILR

BRI X —YICBET %5358

EILRFEHDAX— A

EILREADA A= B

ye

o3 B L]

bz

1.0 29 August R — R,
2026

11 3 September  FEELABWMEICH L TILAZ v a%ZEBH L TWZ 4 D0RDEILE. XFT
2026 EFRLFEL. BRFDEENISEWVWT 7ZUIE none (L) L. RIXT

EBRALT I RO ED 571TIE not applicable (Y%A L) rLFLT
BEERICEBILHD £ 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 |E STMicroelectronics N.V. DFEFIZ %
1=13 BEREIETY,
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