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BINHO ANGOG1 APPLICATION NOTE

1 24

HE STM32 00|22 EE2{o] ROMO| Z2 A E AL BEZEE= Ca Z2H glo|, J2|1 ClHt

O[ 201 ALEAF ZETt HE Bl HEHOIME Al2|Z QUETHO|AE S3ll LR Z2Al HZ2E T2 Yst=
+HE M3t fFEREI MSsth= QEH| 0| A= CHIO|ADIC =D, AN26060] 5 HoH= LIS
E[0f ASLIC.

STM32H5 A|2|= C|HIO| A= O] 220 13C7t ZEHEILICE 0] F JHX| AE0AM SETLICH Ainy, Al
ALE 7|E} = ZX|of| HZst7| @8 E=0i 0|0 I3C AT HME[ Qs B2, 22 F MOZ Ho ¢
CIO|EE MEY £+ Ae02 M8 T2y g7t Ze i&LICH SW, of2] Et2I0| StLte| HAE Z]6t
= 4%, HE 7tof] AE2fE KEo|Lt TAK M 8lo] S FA & (dynamic address assignment)

E8)| 2t EfZIS Aoz =4 X|™E A aL|Ct

mo

11 el

=
HO

Me o2 tEs gLt

o TP MENE HSH= O MEE = HAHLIZS EETH I3C AAR BEEH T2EZQ| 71X
e Binho Supernova®2t STM32 EtZl Atojof| Z st HZA

. CIHIO|AZ Al A7| 27242 U ABSHE HA}

O] EMet & MIS=H siiE BAHE et 2B A S AE {ELIE

Open Bootloader O E2[AH[0|ME St T2z, QlofZ2[A|0|Md T2 5! Hot Hejlo] FH|0|E
HZLIE2 o EAQ| Helof| et X| gt&LICt.
1.2 K C|Ho|A
Ue REZG QIEH0|A = CIHIO|ADICE CFELICH 1I3C 8 ZX[7F QUCHD SHA]

gdl A
13C —?—EEE‘UI’ ol= 712 O}LL|C} B 12 EEZCJ} I3CE M2t HO2 2 M3HEI STM32 KZ21}
Get ID H20| HI&lst= C|HIO|A AIHEXIE LpG ST},

— s

1. AL SEZCIH3C QAEHO|AS MSdh= STM32 MEZ

C|Hlo|A
HEz 2E o D =A
STM32H5 STM32H503 0x474 0| 2ME 2leh st=ofollA HBE
STM32H5 STM32H523, STM32H533 0x478 RM0481
STM32H5 STM32H562, STM32H563, 0x484 STMicroelectronics Open
STM32H573 Bootloader 714
STM32H7R, STM32H7S78 0x485 STMicroelectronics Open
STM32H7S Bootloader 714
STM32U3 STM32U385 0x454 STMicroelectronics Open

Bootloader 7+
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BINHO ANGOG1 APPLICATION NOTE

STM32N6 A|2|= C|HIO|A0f|= I3C F=4 ZHX|7t UX|ZH, STMicroelectronics Open Bootloader Hi It
2 O] MZ =0l cHaH 13C QUE{H|O|AE HS3HX| t&LICE.
E2: 0| ZME FH|St= St SIE{0IAM AT A2 STM32H503#UL|Ct H 12| LIHX| S=2 2|
HA RE2|E|7} QIASHR| Ot HIAEE|X| UUASLICL EY BE HSO|M ALEE 4 = REZH QlEIo|A
%

[=]
=
off CHoli M= AN26060| 2l A= Xt=0[0, O] WHS HF 2A|0of| HE3t7| Hofl BEA] FZ=3H{oF fLICt.

=M H=

AN2606 STM32 microcontroller system memory boot mode

AN5927 I3C protocol used in the STM32 bootloader

AN5879 Introduction to I3C for STM32 MCUs

RM0481 STM32H523/H533, STM32H562/H563/H573 line reference manual
RM0492 STM32H503 line Arm-based 32-bit MCUs reference manual

MIPI I3C MIPI Alliance Specification for I3C Basic

MAH L

H A | ofgt
Supernovae 13C ZHEEZ 2 SEELICL STM32 REZL = 13C EHICE SEELICHL AEEHE=E BE
CIOJE M&E AlZSt D 222 FSYLICH Yt of2l= Qe QIE|ZEEO|H, EtZl2 ZHEERQ FoIE

2H5t7| 2I8h 0|5 LHAIZLICH FEZH= 2.2H00|M AESH= AKX 0|5 ALESIH HEiE E1

met
C
n

B2 FAS Y| H| S5 T B0l Hooin, Xe] TRHIXYE AERE SHILICE F47t
STHE W Bl A XNHE S2HTio) SEHK 2O, S7|3t HOIES +46kD Bl SE| F}
X HERH BYS WOHS0/X| YALIC,

I3C REZHE 12C 3 USART REZE{ e} ot 7HX| Hol|M Ct2H, 0] XH0|7t BE S AE 99 x5 2
et

E HIO|ES B2 MHE QIE|HE(IBI)E ZUAI7|0, 1 HIO|ET} 2ol SEYULICH FEZHE £7|3 S0
7} H[O|E HIO|E 17HE E&tst= IBIE AFE3HEF 1I3C FH TAIE FH5HH, MM LIMZX| 7|2t S &

ot DE 2ol B2 o WAOE HIELIT,

= =
O|ES HIetELICE I3C REZHE T8t 87| 7ttt SEHE MSOHA| SLICH thil EtZl2 T Hlo|=
k=1
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BINHO ANGOG1 APPLICATION NOTE

H 32 STM32H5030f| M 2HEE HO|2= gt LIEfLICt.

3. =l ST BIof B! A 2

s o|oj
0x79 ACK. S TtA| 7} B & LICE
Ox1F NACK. sig A7t HEE|AFSLICE

&1 HEZEE= 13C QETO|AMAM ABSHX| b F 7HX| 2h2 FIt2 FOFLICH 0x76 2 busyO|H,
0xEC = STMicroelectronics Open Bootloader 2A0 A F&38H= 20| OFL|2t opcode RZAM ZAL A
IHE LIEILHE LR OFHZ AFREILICE F Zf 25 13C QE{H 0| A0 A ZHEE|X| QIQ}ELICE O] EME ZH|
She SOt ErMlist D E HEE= HRE HAIO| opcodeS EESI0 0x1F 2 HNE[JASLICEH AT Algl=
5.8H0f| MIA[EfLICE.

et 2E e BE thls 22 HEH S IELCE ES2{7t R HIO|ES £ L3, IBIE 7|22 1 b
O|2EE H&LICH IBI HO|Z2=E OfZ2|#|0|Mof| TP 4= AL, T = Sl= I:||57| O[#HIEZTH B
E LE5t= SAE I3C AHOZEE= 0| IREZSE FHS7|0| S20HX| &LICE

I oS MRS | ol AH8dte = = AE O{E{Qt E2t0[Hof| Cish o] 27 AtehS 2felsiof SfLCt.

3 ol=Eg]of A
31 ol 9t ZH|

= o9

Binho USB SAE O{HH, I3C HEZEZZE 8%

Supernova

STM32 E}Zl H 19| C|HO|A, O] 2M0flA= NUCLEO-H503RBE AFSRELICE

SAE AFH Python 3.8 0]4t0] MX|El Windows, macOS = Linux. 0] 2A42 ZX0fl= Python

3128 MEYSELITE

Al2|¥ E{Og 7H9| AT EXE Qe 2olol EHO|'E o 22|0|E. =02 Xix[oll= ERSHXA| et&LICh
3.2 o1
E 55 Supernova® EF2! AO|9] SIS LIZIBILICE M| 74Ol A Al T4QlLIC & JHo| ¥8 me A
B ASO|M, EL2S RS0 2 HERT IS Mt Ol A ELIC 0] Ho| $loB Heixpvt s S
+50= STt

Supernovae ERI0| MRS 301K
=3

&LIC} Supernovas AZEQ{o|M A 3._* FAOZ 13C HA
£ A SSX|T EF2l 2o 2

Z20H0f BtL|C} Nucleo EEMAME 2HE ST-LINKOf| CHst
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USB 20| 0| A S otH, &2 HZO0| 720 AHZ5t= 7t COM ZEL: HEetL|Ct,

H 5. Supernova®t EtZl Ato|e] ¢1Z

Supernova E}2l oA o
I3C SCL PB6 o

I3C SDA PB7 ofl

GND GND o
GPIO1 NRST ofL|R
GPIO 2 BOOTO ot

2
1)
-

PB6 It PB7 2 AN26060] STM32H503xx 2 EZ FM0|A 13C1 SCL F I3C1 SDA Off Z&tst
Ct. O] 2 ROMO|| nH™E(|0f Q0 EEOICCIEEE, HE M3 A32I0LE HE9| 1I3C HUYE 7t A
Mot EojM Z=ESHX] Y11 AL FQI C|HFo| A0 CHSH AN260601IA 2tlsjof BiL|Ct 22 2E2 Lt
Aol pe3 1t PB4 O[N] 12C EEZLZ SETIH, 0l= AN00022| FH|ILICE

OF

C
==

rim
=1

HA D2 Apet

I3C H{A HF2 ERIL 1/O T 41t L K|SOk BfL|Ct. Supernova HA HY2 TAE

LICt O] 2AM2| £HF0lli= NUCLEO-H503RB 1/0 T2I0fl % 3300 mVE AFERSLICE

HA EY 7 A2 MIPII3C AMYS =M, HA EH 210 A2 52 @E =3¢l H|0|E] {0 2t
=
o

LT ER2l 229]13C Ml=0of HES SY0| HHE[O AKX H2 FR0l= F718lof LTt

Z9|: NRSTE El highZ P SdliA= 2t ElLICH EFZE 2|Alst2{™ NRSTE lowZ 53t CHg, TS ¢
HoZ MMt sliA|st EFZl =S| 20| high 2# S 2I5t=2 sljof EL|CH. NRSTE highZ 5
stH EfZl 2E9| 2|Ml $| 22t ZE38IHH, Nucleo EEMM= @EE C|HHIE SE8L|CE.

ATEQ|0| AN

SAE Ii|7|X| dx|
gH#A REZ|E[E= Binho Supernova Python I{7|X|E Edl 13C HA S FSTHLICL
pip install binhosupernova
0| 2M0ll= KT 4.2.02 AF2YELICL THE TH7|X|= B RSHX| Y&LICH Intel HEX T2 |REZ(E| LHE

off &0 ASLICY.

2 RE2|E|= Supernova K& Binho Pulsarg AME3t0] 12CE SdliAMx EMZE Z2T2fUsHH,
Pulsar 9| A2 2l pinhopulsar 7t ERELICE 67| = 13C Z20H MYHSHH, 12C= AN00020IA CHE
L[Ct.
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gl A FE2|E| &I

REEIE| stm32_flash.py = O A2 &7H M SE|= oA Ot70[ 2 0] ZetE[0f RUELICH ANO0022t &
HHSE = T SYSEZ, StLS| MELZ £ HAE BF CHE 4 AFLIL

https://cdn.binho.io/application-notes/ANOOO1/ANOOOL-assets.zip

Z2 mo| o] 2M9 Markdown £ALQF EHH| https://github.com/binhollc/application-notes Of
AN =[] AESLICE Of7IO0|E LHES 12F0f| LIEEo AELICH

FEEIEITL S0 A= assets IZIE“HEIQF 7&9 AF O|0[X|7t 20 A= firmware St
A

Ot7l0|EE EH 7
MMELICE O] 242 BE HH2 81T assets CIEZ| QoM A= A= HAIEOf

2| CIZE2(7t
UASLIL.

HEZOIZES

AMAHI HEZMH RE ZTIQ

ArEXE ZiA| CHA A|AE BEZEE AWs2{H BOOTOS highZ {XIsH AE{0i|A] C|H}O|A S 2|Als{o}
SrL|Ct 3.2F0j|A S CHE GPIO 12 GPIO 27t HEE|M /™ SAET} 0|2 XSO E fHgfL|Ct
1. BOOTOZ highZ TS &L|C},

2.NRSTE lowZ TS558} 50 ms 59t lowZ {X|EL|LCE.

3. HE YO = M7M5I0| NRSTE sHA|RHLICE

SXIS A|ZSH7| Mol| EEZCIF X£7|3HE m7X| 250 msS 7|CHRIL|CE.

E
[> 1

29| FX| Alztat obE T AZH2 2HEA RE2|E|7} A5t 7| 2240, --reset-hold 2 --boot-
delay 2 ZHE 4 QUGLICL C|HIO|AE OiE2|H0|MLE E|EE2|2{H BOOTO2| 2| HICH2 st 2|All
YAZ "2 O}

=

. AH C|HIO| A0 A= M HIO|E nBooTO 2k nSwB0OTE O BOOTO H2 MEZIEX| &2 XIHE 2
HetL|Ct. BOOTOS highZ |XI =0T ClHo| A7 BEEZH| XIQSHA| (O™ ZM HIO|E LM S fol

SH{of ghL|Ct.

E2{7t E2EIHAE ENTDAAS EAYLICH RERC= 88 T4 2P0l Hofsto 88 FAE 2
HIE Z2H|MJE 28X, A E4 XA 2 CHO|A E4 HXAHZ FEE BE
8HIO|E H|0|ZEE HretfL(Ct.

STM32H5030f| A 2HEE Zt2 B 601 MA|=[0 UELICE
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BINHO ANGOG1 APPLICATION NOTE

H6. 3% T4 2 & STM32H5030| Hetot AlE HH

uc i

I=ESIEPN 0x08 (TH Etal H{A0M X I AL THset )
Provisioned ID 02 08 13 81 BO 00

BCR Ox2E

DCR 0x01

Ch= Of Bt IBI RE S 255 HEERE FJsliof YLICH HAEES{7L IBIE HFSIH 0|29
2
O

2
HE 0| EtYOIRE= AKX

5.3 HM 57131
HES2L E210] S5 FAZ T2 HIO|E oxsa B Z2to|l MI|BHLICh REZCI 0] 24 Mol AR
O QAT ox70 B HE IBIZ SEEILICE 0|24 HMO| Ye|: HEZHE B opcoded 7ICHIL
ct

Supernova - controller STM32 bootloader - target

ENTDAA (broadcast)

>
PID - BCR - DCR
<
assign dynamic address 0x08
>
private write: 0x5A
>

IBI payload: 0x79 (ACK)

<

Session open. Command opcodes follow, each acknowledged by an IBI.

EZC MMo| E& mi7tx|e HE AIRA.

4

5.4 a4 majjo|al

oo
Z} H2 2HI0|EZ MEELICE opcode CHE0| 1 H|E B9l H7t FL|CH EF2l2 F HIO|EQ| HHEHH =
2|2 (exclusive-OR)0| oxFF QIX| ASgtL|Ct,

H|22|0f| CHa S=fots B2 2| &9l HIO|EJL X 2= 4HI0|E F28 @M, 1 Fof 0] 1| HIO|E2| By
EtA =2lgtS B2 1HH0|EJt FLIT.

HIO|E H0o| 2= Flofl= HOo|Z=29f BHELN =2[gtS H2 TH}0|ET} FLICt

TECHSUPPORT@BINHO.IO - REV 1.0 7/ 20



5.5

5.6

BINHO ANGOG1 APPLICATION NOTE

2.220|M 2T AXNH ol2{et 2} HHA|= IBI= 2ol SEELICH 2t 7HE TH| HIOJE =& AIFA

=

O}7t0|=22| PROTOCOL.md Ofl M|A|E|0f Q&LICE.

”r
=2
pd

X

[

o>

3J| g

Read Memory % Write Memory &2 2} H|O|E| 22 2t0f| 3HI0|E & 6| E Br&LCt.

B7 HE 60

HiO|E e

0 37| HE, |49/ HIOIE

1 37| W, %59 HO|E

2 HHO|E 03t 19| HHEFE =2|gt
37| EE 2 Z0|S B HIE AI Est Zto|H, 2|5te| HIEE= ¢4 ZEeiO2 AMEELCHL H4 E
7t MEEH EFZIL ME RO0| HR2HM FAZ AAR BIIAIF|ER, FoE E20iCH S 40| OFL|
2t ol E=0i| CHalf B Hok E%E!LIEL

[t S5 20l= 37|17t 374X 22 REZC LHE HIHO| 2|sH |t LICE STMicroelectronics 2| T#
A FHO|M 27| AE2E HI 37|7HX| ] EE2 #OtE0|1 MJ| AZZE= L HIO|E M2 S22 YotE
0|22, 9i7|2 &elEl o7t A7|o = AHs 2 R& et A2 OFELCH

STM32H5030(A & 2 E52 AP SHHE C|0[E{7} BHetE| RS LT 97| = 512H0| E2F 10248}
O|E0i| M HIO|E Ete[2 HIuPM, MA7|= 512H[0|E0M 2lYSLICt JHECH 2 0= of”E 7| X7t
2HO0| ER0| ==H5t7| Hof| ARSIEZ, REZD XHH|Q| 4Ptolls SEEHK| ZUH 7| M 2HEE|X| 4Rt
SLICH CHEE & Z2 AfO[2] HIHE 2 X2 EXHRILICE 817] B2E 10248 HOISUX| 2 XTI 2= O

x| ASLICH

Qe B2

r
i
o
rin
rot
3
ro
2
30
rir
N
ul
[e))
o
°
Im
i
i

= AH8otH, 9F 2 FF T 0| 7|0 M sAMSL

£82: WS FI ool HRE=E= A2 HX| O #27] IiF0| ofL|2t FY Xl S22 9
! 717t =AM S mf EfZI0] OtF B CIAIHME Sdlf 575t S0l
ELIC £ Z1h= 9.3%0j| MAILIC

o
- ¥

X Hsl= 83

H B2 REEM IZEE HHM 1.02! STM32H5030( M Get BHO| E 0ot HHS LIFfL|Ct
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BINHO ANGOG1 APPLICATION NOTE

X 8. STM32H5030|A] I3CE Edff X|@l&l= B

Opcode HH

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

Readout Protect( 6x82 )2t Readout Unprotect( x92 )= I3CE E8lf 2= X| &&LICt 7| B
(RDP)= O] QIE{H|0|AE Sl AHSI L SHMY 4= §I2H, 0|2 HRE dt= U SEMM= 3T BHAES
CHE QIE{H|O|AE Solf 3 sHOoF LT

5.7 2A

Extended Erase= £[&/9| HIO|EZ} HX 2= 2HI0|E FH2EQ O 72| HHEHY =2|gf HIO|EE B&LIT.
OxFFFO FE{ OxFFFF 7HX[2| gt E4 A7 SEHEOE of|2tx[0f JAESLICE

¥ 9. Extended Erase E%= 2t

2t sx

OXFFFF CHEF 27 (mass erase)
OXFFFE Y314

OXFFFD 4322

1 8k9] 2t2 H|O|X| £=0|0{, 11 F{of| s 7H==2tF 2| 2HI0| E H|O|X| tH=> (22} %|2k9| HIO|E HX{)2t 0|
Aol CHt Hd BHERS =2|%f HFO[ETt FLICt. Of CHO| A0 M Z2iA| H[O|X|= 8 KBO|H, --erase
pages = CIHFO[A FA[7} OFL|2} O|O|X|7} XbA[SH= O] K| 2F A gL LY.

H1: 0| RF9| £ HAM FI2E EEQ| FY2 M= LHELILE. I13C QB H0|A= HO|X| & &1, 12C
UE{H[O| A= H|O|X[ 4=0f| A 12t ZtE RSLIC & 7HX] 25 IF et & H|O[X[of MZ CHE THEIS &
M AW Mo X2k A7t Chg, o= IHIOI |7t 274E JEZ SOtREX| 2eldts HHOZ SYYUSLIC
12C2| Z2= ANO0020]| A EfELIEf e QRYS ELiH o= 2ot o HO|X| O BAL HA AHE2
2, A8 F2 2IE{H|o[20f Cish of 2EZ =HleloF gfLICt.

=]

i,
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BINHO ANGOG1 APPLICATION NOTE

5.8 Heg g

REZE7L HRE O{EA E0sH=X] 24Qlstr] ol HAI0| HREIJAALE HRIE B0l M 7K A
STM32H5030]| ZrHM&L|Ct.

H 10. STM32H5030(| A 2H&E HE S&

& AL SE

HaT1 YX|SHK| 4= opcode IBI, HO|ZE @x1F
gAl2 SHIEX| T XA =X 4= opcode( 0x82 ) IBI, HO|2E 0x1F
FRESH| A2 F2A( 0x00000000 )0l CHet Read Memory IBI, HIO|2= Ox1F

R NS ERSR S SALICH 90| 4| JHX] A2l 242ke] ZlS0| WSt Get Version2 2ol SEEY
T HAROR ex10 2 HEYOOR, OE FL0| LEZCE B opcode JITkElE MEIZ S0Pt U
BLICH SAES NACKOIH 27617 9/ E21S 2142 Bavt aiautr.

u

AN

H S Aol REZRH HI{EC 2 37|12 2¥F5k= HS ¢
5..* XY O{HE I7|X[7F 2718 xatet RS ERZIO| EESH| Hoj| =5t
C

®7 SEEXE HAER X ALICE

SLIC} 5.5E0(M
E, SEZ0H7 oo of

> I'|F
2
min
o
e
|O -I>
§2

6 T2 it

61 EF2L Al
info WYL EIAS HERCZ 2|MekD, HAS £7|8t6ln, S5 F4 RIS 2WstD, HAS & CFS,
St LI8S BBt

python stm32 flash.py --bus i3c info

Adapter: supernova fw 4.4.0

Bus: I3C

Resetting target into bootloader (NRST=GPIO1l, BOOT0=GPI02)

I3C: 3300 mV, push-pull PUSH PULL 2 5 MHZ 25 DC, open-drain OPEN DRAIN 1 MHZ
Assigning dynamic addresses (ENTDAA)

Target at 0x08 PID 02 08 13 81 BO 00 BCR Ox2E DCR 0x01

Bootloader session established

Protocol version : 1.0

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

0x73 Write Unprotect
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6.3

6.4

6.5

BINHO ANGOG1 APPLICATION NOTE

XHE=1071e B2 2 & E Alo|of| 2F LIEEH, & 80| MA[E B at Z5LICH O{HE S Al2[Z
= A B0 2HEH 67 |M= HYUSLICE RERIEI= M 71X HAE FS3t1 Supernovas 1 258
HSotE2 of= AT H{MER=R FEL 4 G7| HEOH --bus i3c 7t HRELICE.

|
Yot

o

»2t Tlo

THISQ! SIS AIESH] Ol A, HA 7 W RERC S Hols) RO, A HEOA
EEAILICE

OH

7|E LHE 87
A7{517| Mol Z2HA| LiES 2ateloF gLICH g HE2 STM32H503RBS| 128 KB E2HA| THIE 8i1&

L|Ct.

python stm32 flash.py --bus i3c read backup.bin --address 0x08000000 --length
0x20000

ojojx| ==z

flash P2 O 47, T2, 17| 8L H|W, T2 o Z2|AH0[H 29| 2|MNtX| HAH| A[HAE +

I

AT YES EAIE OMHZ 2dle = AXE 67|ME 722 A4S O|0|XIE |2 ArE-L T

raw HIO[L2|0l|l= BAIHR! 7|& 471 HEfL(CH

python stm32 flash.py --bus i3c flash firmware/an0001 image a.bin --address
0x08000000

Intel HEX T2 XHH| ZAE FEHSIO R 0| SMS MEFSHLICE firmware C|ZIE{Z|0|M make hex = A
SHStH HEX IH 0| A ElL|CY,

python stm32 flash.py --bus i3c flash firmware/build/an0001 image a.hex

H=
oo

d52 7|=28ez SHELL T2 E HeE 22 QEH0|AS Sdlf CHA| 810 22 0|0[X[2t HiO|E
EHe|2 H| WL 22y A[ZE0] SR3t1 0|0[X| S CHE Yo = ABSH= HRUE --no-verify
2 dHjghgstet 4= AELICH

ClHlo|AE o Z 20| M2 E[E2|7]

GPIO 12t GPIO 27t HZE[0 ALH |EEZ|E|= HE_'EH 2 BOOTOZ lowZ 75511 NRSTO|| HAES
21715t0], CIHO|ATF M= 22U E OfZ 2|08 S AIXSHES BL L) O] TS0 HEE O] AUX| ¢

H oL Go B S YA, 0| BH2 REZHIL Elbi' 20| o|0|X| 2 MISt= & SL|CE. --no-run 2 L
HIO|AE RE=ZH0| EAH SLICtH
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71

BINHO ANGOG1 APPLICATION NOTE

flash P2 T=OHYE HRIS CHA| HOf HIOIE

the M= &l o|ofx|et
b J2{Lt ClHtO[ A7 Af HAAHE HAs

?12 H|wstH, ol S2A I'—H%‘%0
t

|
UR|ES YFHLIC Ct RERC0
OF Q1= EFZ10ILE 2/410] SHRIEIX| 242 EIAE 1 HALS SHSIE A 03| ofZ2 A0l Aeix| oS
> ettt

o] Zu 0|27 9 0] A2t 8| = JHe] K HWelof o|0|x|7 HMBELITH. £ oju|xls Busts 2xt
of AL8XHLEDO| M ST 2D LR SUSHDE, ZRIHY T3 WOl NS WS Holst 4 g
Lict.

#E olofx|

EMN. 0| 2Met ehil HSEl= AF 0|0|X|

o[o|x| o Hnug LED

A firmware/an0001 image a.bin IMAGE A 1Hz

B firmware/an0001 image b.bin IMAGE B S5Hz

O[0JX| 27|:= 868HI0|E2} 864HI0|EO0| oxe8000000 OlA MHE|TE ZAE0] UFLICH A A A
FEE % makefileO| i MISE22, 0|0|X|E ACH=Z TX| 950 27 HASHD CHA| RES 4= QJASLICE

& O|0|X| 25 USART30{A 115200 baud, C[0|E{ HIE 8, Ii2|E| 1S, MX| HIE 12 =35I,
NUCLEO-H503RBE= USART3E ST-LINK 7tA COM ZEE 2tEISIL|CE 27} M e = QisL|Ct
ST-LINKO]| 0|0 HZ=I USB #|0|20| &S MEgtL|C}.

At 31: M| 2=l HHO|H{2|= NUCLEO-H503RBECZ HEE L|Ct. O] HFO|L{2|= PA4E USART3_TXZE,
PASE AMEXt LEDE 71&6HH, O|= sliiTh E=2| HfM BEAQIL|CEH CHE HEO|A = T} 7t COM ZEZ
o| 2tRE0| CIEEE Al2[H %QOI LIEFLEX] @b&LICE O|O]X|= ’“ﬂ AATHHIBEEE,
firmware/main.c AEtQ| ml Sl FtH AX| HO|E HZASID CHA| LESI CHE EE0f SHA| =™e 4 QU
L|Ch.

o>

2[A Al BiHZE ot 1 £, O Fof] 1201} SHEH|E E0] Sty EE LTt

Binho | AN00O1
Programming STM32 microcontrollers
over I3C with the Binho Supernova

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

IMAGE A alive, 1 s
IMAGE A alive, 2 s
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BINHO ANGOG1 APPLICATION NOTE

2[4 Alofj2t =
3H
o

Hel= v = HOIEE US|l 8 X7 =22 SHEH[ETL ASLIC StEH|EJL QI
AREX & g

o
= =
£2 0|0[X|E AlEE + AFLIC

¥
VA

HIEE=HE 2E2 HSI XHAQ] 64 MHZz7t OfL|2t 32 MHZILICE. O] C|HFO|AMA HsIDIV o 2
M 22 2QJLICE O|0|X|= M8 7HY SR fm #ERRI0| 0] 2F7|8 0 B8 M+E R LTt 64

MHzE 7P°g5tH 280] 28 S22 |11, £210] Otol| gl= 20| OfL|2F THX| THA A LIEHLEY | o2 LT

7.2 Hi}

1. ST-LINK 7}& COM EEO0||A 115200 8N1Z Al2| E{O|EE FLI|CH
2.Image AE Z2I2HUstD RE|E|7} S E|AH|0|HE AESI=S FLC,

python stm32 flash.py --bus i3c flash firmware/an0001 image a.bin --address
0x08000000

Device ID 1 Ox474 (STM32H503)
Mass erasing

done in 0.03 s
Writing

wrote 868 bytes in 0.06 s (13.5 KiB/s)
Verifying

all 868 bytes match (0.05 s)
Resetting into application
Success.

EHL ALE M2SH ZIQILIC} 61R9] HA 3l MM Z0| HX| LIEILIH, Metst A|ZHe Mafst ofjotct =
M |-§

. =

3. E{0'2oll IMAGE A 7t BA|Z|1 LED7t 1 HzZ HESt=X| golstL|Ct,

4.lmage BE T2 2jgtL|Ct,

oy do

python stm32 flash.py --bus i3c flash firmware/an0001 image b.bin --address
0x08000000

5. E{0|'20i| O|M| IMAGE B 7} HA|E|1 LED7t 5 HzZ ®ESH=X| tolstL|Ct.

IMAGE A OflA IMAGE B Zo| M2to| AI=EAME ZnpQILICE O|O|X|7} I3CE Edlf 27, T2 2{U Sl HS
|0, ClHO| AT T2 U=l LHES ’é‘%orﬂ UELICE.

£8: 0| O|0[X|E 22 YsHH ClHo| A0 0]0] U= OHE2[AH[0|MO| 2HFLICE 6.2F M 2 =
HX J|E LHES B AL.
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8.1

BINHO ANGOG1 APPLICATION NOTE

HIHHA FEEE|

flash <file>

read <file>

erase

reset

8.2

TECHSUPPORT@BINHO.IO

REV 1.0

s

HZEl Binho {RE] LIE

m

Pl A" gl RERH J|5 21
O|0|X| A7, T2, HZS 5l Al
HZ2|E THEZ 7|

CHEF 27

HEZC E= 0iE2AH 0|8z 2[4l
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BINHO ANGOG1 APPLICATION NOTE

H13. M8 SM
=M IIs
--adapter <name> supernova = pulsar E ZA| X|E. 5L HAE 22 K&
FapN|
--bus <name> i3c K= i2c E ZAH XA, 7Hs8 HATL SHLHEQI AL KHs 2
X
--serial <sn> EH o HE ME
--voltage <mV> I3C HA Hef, 7|27k 3300
--push-pull <name> TNZE SE M4, 7|22 PUSH PULL 2 5 MHZ 25 DC
--open-drain <name> QE Eol £ M=+ J|22F OPEN DRAIN 1 MHZ
--target-address <addr> CHE ER2] A0 SHLte| EFZL AMEH
--manual GPIOE #&5t= Uil =5 REEM TIUS QFS= TELE HA|
--nrst-pin <n>, --boot®-pin 2|4 H[of0l| AHEE GPIO T MEd
<n>
--reset-hold <s> NRSTE lowZ {X|st= AlZt, 7|22 0.05
--boot-delay <s> 2|4l = oH™3t AlZh 7| 23f 0.25
-V DEXMSS IR I|IE
-q TS Mk =3 ofF|
£ M2 FObp7L OfL 2t O E IHF|X|0M ALESHE 44 0|F 2 HELICH FAE M=
PUSH PULL 5 MHZ 46 DC {2 FI}49} SE| Af0|2 L|-E|-L|'|D:| QmE Cajlol AtAL

OPEN DRAIN 100 KHZ , OPEN DRAIN 400 KHZ % OPEN DRAIN 1 MHZ ©IL|C}.

RFEEIEI= 12C X SPI &M O UX[TH 0| SM2 13C HA0 = JLS FX| AELICE siE M2

AN00022F ANO0O30|| LIZE|0f Q&LICE.

E 149 342 oie Aol XIFE ol HEE LI
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BINHO ANGOG1 APPLICATION NOTE

H14. BEE 84
A =M s
flash --address <addr> raw HO[LA2[ O[O|X|2| 7|&E F4A
flash --erase <mode> mass , pages "= none
flash --page-size <n> --erase pages O AFES Z2iA| T|O|X| 27|, 7|23k
8192
flash --no-verify 27| HE Hef
flash --no-run ClHIO|AE REEHO HAH &
flash , read --chunk-size <n> H&CHHIO|E £, 7|23} 256, O| C|HIO| AN HEE
Z|CHgk
flash , erase --erase-timeout AHE 7ICEl= MZHX), 7122t 30
<S>
read --address <addr> AZEF A
read --length <n> 212 HIO|E &, E,
read , erase, --run O|= oiEz|A[o|M o= 2|4l
info
reset --bootloader ofZ2|AH0| M Al RERHZE 2|Ml
x 24
9 £¥ 23
o1 BIAE 74

H15. HAE H4

o= ot

Ef2l NUCLEO-H503RB, STM32H503RB, C|H}O|A ID 0x474
O{RHE] Binho Supernova, st=%0] 2|H|™ B, B0 4.4.0
SAE I{7|X| binhosupernova 4.2.0, Python 3.12

SE2E of|4ll of7to|EHof| ®|ZEl stm32_flash.py

HA 3300 mV, 2.5 MHz ZFA|E, 1 MHz @E =8¢l

H& 37| 256HI0|E
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9.2

9.3

BINHO ANGOG1 APPLICATION NOTE

Eto|'y

122,912Ht0| E o|O|X|of ol ZHYELICE

I 16. 122,912H}0| E 0|0[X|oj chet £ Eto|Y

S Azt e
CH2k A7 0.03s it ela
DZOefy 592s 20.3 KiB/s
#3s 516 s 23.3 KiB/s
128 KB &17| 572s 22.4 KiB/s

0] & 4, Z202Y 8 AFS &dH 111 s0|0, 0|210] 0] 27[2| O[O|X|E TS| AUCIO|ESH= O E=
AlZtLCt.

Zt K= CHEXQI 13| M3o AntlL|CH AlZt2 AHOICH H MM EMN SatEL|Ct gts *'°H01|A1 o=

22 5.62 sO|A] 5.92 s AlO|, Z#Z2 5.03 sOIA] 5.44 s AIO|R O, & M| 2| 128 KB 8i7|&= 2+2t

5.70 s7t A%l 10 HIO|E T2 St H|0|E{ S Bt SLICE O] Hi= ALYO| OfL|2t o AtE| = :'7| £ZFO
2|00 ELCt.

14 tf|ofEf 20|E

2.5 MHz FA|Z1} 256H0|E TE S50|M SEHYSLICE 0] £52| 1I3C FH FX|=
(HDR) 2= glo] =t H|0|E 2|0|E(SDR) T &0|H SDR &/¢h2 12.5 MHzO0|2 2, X2[Z0| Z2c 3¢
HE2 FAZE SCE MEE = UASLICL ERZI K7L 5{8%H= R O 2 HE 25 A ET £ ASLIL

H 179 £ 2 32 KB A7|0lA EE0tCH HE 2| Read Memory BEE AHEsH= WAL M& I otoj|
FEE LAES 79T 39 Ao5H0] Hlweh AYLICt.
B

17. Read Memory, E2& € B Al M& ST dbA |0

HEAl HP XA d3oh MY U A2
=S 38 174 0ms 332 517 217 s
=52 33 K Tms 33| & 23] 2.38s
=52 38 174 2 ms 3% & 02 sk els
=52 38 1794 5ms 32| & 3% 2.91s
Mg R 0Oms 3% & 32| 1.39s
Mg 2o Tms 3% & 32 157 s

A= A0 OHE QEMo|A ZUUCH, e M2 LDt B opcodedi CHet 22l SEE 7ITH2|=
SOt FUASLICE X[HS ”O'OFE HIE2 FEPXIX[2 2l R212 MAEX SLCH HE R 2ol A
ot A% 041 2] 128 KB ©17|= HIO|E 9|2 St HI0|H S et L ).
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BINHO ANGOG1 APPLICATION NOTE

10 = sl &

H18. 28 i Z

34 o] & 2191 31 x|

ENTDAAY SEdt= ClHfo|AY} RERD HE0]| ZIQSHR] AAXSLICE 2[4 A| BOOTOO| high®e=X| &l

Etzlo| gig 8t1 nBOOTO 2 nSWBOOTO S HIO|EZ MZASILICH MX|, HA Q) ol HA g}
2 ®dghct

AE [BIZ} &= X] 9 HEEZ{7t IBIE ARStA JA7ALE, 27|71 &4 E|0f EFZI0| OtF] T MI|E 7|Ct2|1 Q}

= SLICE ER2 =401 CHel 1Bl a~2F0| gHadst=|0f =X] 2ol LS, EfAl S 2[AIstn A

M2 ChAl Euich

Fa Mz 0l 3 FAIt gat K2R YS HOHIL =4 FE Y HIO|EJH HREJSLICH
Ox1F
HE sieol chgt 2ol st 220| EFZ HHE £0etL|Ct --chunk-size 2 & 37|12 EYLICH
SE ox1F
opcode0| CH$ &kl opcode®t 1 E4=9| H{E}X =2|E0| OxFF 7} OtL|7{L}, O] C|HIO| A0 M X|IE|X| ok
SE Ox1F = EFEUL|ct. & 81t H|wmEtL|C}.
Write MemoryOf| CH SeAI7E MY S E|O] JALE 97| ES Tt ZMBHE[0] QJUELICE.
oh=tol SE ox1F
Zre®ol Hy &4 SE0ict ol Y S Walistn QELICH 550N dET HE S RIE A
L|C}.
o
1 oo
H 19. 20
£0] o|n|
BCR A EM 2 X|AE (Bus characteristics register)
DCR ClHtolA EM 2| X|AE (Device characteristics register)
ENTDAA X F2 o TR (Enter dynamic address assignment), I3C 35 & FE=
IBI QI8 = QIE{E E(In-band interrupt)
PID T 2H| XM=l AEX}(Provisioned identifier)
RDP 217| 25 (Readout protection)
SDR £t H|0|E 2{|0| E(Single data rate)
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BINHO ANGOG1 APPLICATION NOTE

12 M LY AA IE0f 2Fck &1 AFSt

O] EMofl HAI=|1 ePA MISE[= ot7to|Hofl e ofjd| 2E= HIt 3 F 082 HIELLCL 0| 2E=
MIT 20| dA 2 BHE =T, 2to| A T Z2 OFFH0[20i| Zet=|of AELICE

OI7tO[E ANGOO1-assets.zip = https://cdn.binho.io/application-notes/ANOOOL/ANOOOL-

assets.zip Ofl AA|

E[0f oM O TS ZefL(Ct

H 20. 0f|Al Ot7t0[Eof LiE

oy

ANOOO1.md
assets/stm32_f
assets/test _he
assets/PROTOCO
assets/firmwar

assets/LICENSE

13 70" o]=
¥ 21. 7HH o]
a|u|

1.0

TECHSUPPORT@BINHO.IO

u

0] 22| Markdown A4

lash.py M2 A REZ|E[, ANO0022t SR

X_parser.py FEZ|E[Q] Intel HEX IkAOf| CHE HIAE

L.md QL0|0] £ZF T2EZE 2HA

e/ = AZ 0|0|X|9] AA, makefile B AFM 2 ==l HEO|LH 2|
Ofl®l Z=0f| &&= MIT 2to|MA

e

nx
oz

i)
Pt
u
o
|>

29 August 2026
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HH 0X|(S2)
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

REV 1.0

whether a Binho Inc. product is suitable and fit for their
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 % Cortex= Arm Limited2| 52 MEQILICH
13C % MIPI= MIPI Alliance, Inc.o| &H = S2 AEQLICH
STM32, Nucleo % STMicroelectronics=
STMicroelectronics N.V.2| 84H = S5 AHL|CE
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