BINHO ANGOG2 APPLICATION NOTE

binho

Binho PulsarS Al2¢t 12C 7|t
STM3200|3A2HEEs{ T2
2l

ANOOO2
M 3y
FIE ANO0002, Pulsar, Supernova, 12C, STM32, STM32H5, STM32H503, A|AH EEZ [, QIA|AH
Z=02iY, Hellof Yol E
a9 STM32 00| AZ2ZHEE2{2| ROMO| ZEJ2{YUE AAH RERHE= HRE9| HS20l|A 12C & H|
O|AE MSSIEE, CIHO TEEE HASHK| YN F IHe| MUIOZ LYE SafAl HEE2|E AH, I2
Jeil S ASE 2 JASLICEH O] ofE2|AH0|M EOf| M= sl QIE{H[O|A, Binho Pulsar USB A E
O{HE{Q} EFZI 2t LSt HA 2|10 C|HIO|AE T2 aafjalst= MAS MHESIL|CH SYt AXIet
St FEE|E[Z Binho SupernovaOllM = At&E 4= JELICE PythonCE EHEl 2AH S 2| HEHA
SEE|E|Zt O] EMet ot MBS ELICH 5 Z1H= NUCLEO-H503RB 2E2| STM32H5032 7|&
O H|AIZLICE.
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A4

2E STM32 O10|3RHEE2{9| ROMO| Z2 Y E AAR EEZHE C/HI T2 gio|, J2|1 C|Ht

O| A0 AHSXL ZETL MY gls MEHOIME Al2Z|Y QAEHO|AE Sal| LHE S2iA| HZ2|E T2 IeUst=
SCH2 HSELICH SEEREIt HESsH= QIEH[0|A = ClHO|ADICH CIEH, 2 HSHE AN26060| H2|
E|0f }&LCt.

12C= CHRE2| STM32 MZFZ0IA O] S0 Zet=|of A2, QINAR T2 FH F 7t ZEA
ALY £ U= WAYLICH 2E0] 0|0] MM, EEPROM EE= T 22| C|HFO| A0 HZSHY| 9|8 12C HA
7t BiME[O] QCHH, 22 F o] M2 HO] YH|0|ES HEE = UM WE Z2T2Y 3f|t7 Rt
X| g4&LICE O|0] THE Wit Sl MF0l2tH, T2 8= ALY =X o Fet 2A Qo] 2= of it

CH7H 12C A 7F ZRELICE

O Lt E= STM32H5 A[2[=2] I3C QIE{H|O|AE CHR= AN00012| 12C HTYL|CE HHO HE= F ¢
Efm|o[ 20 Ao Z&LICt. CHE H2 EF2I0| HEHE Esh= YA D HiE (busy) HEHE 2E[= EA0[H
of{gt A0|= BB SELLI SAE FEQ| Ax0| o 2 J&S FELICH

1

el
o] EM0IME= CHS LIS dEELICL
e 12CAAHIREZRH OIREZQ| 71X, Y MENE H6t= H|Z{L|E1} EF2I0| HHEE AMEfRIS 2|
7LIES e ct
e Binho Pulsar®t STM32 EtZ! Ztof| 23t A&
o C|HIO|AE Al A mZTafy gl ABSH= A
USE T202Y =7 20| =elst=

=
= o
e Pulsar EE= Supernova & SILE 71&6t= & M3 E = 2llHEA FEE|E

rir
=

. Ef0| Mz m2azjas ofo|x

UART, USB, SPI, CAN = I3CE Sttt Z2T2j
ROM RE=Z0E 0| lE{H0| A0 M 0| HISSHX

Y, g4 ur0|E Z202Y, 2|=0kR BB (A 2Ee
|o EA
STM32H5 A|2|=2| I3C| CHs A= ANOOOTE & X

2 o2 i X|J= CHEX| &L CH

Mg CjttoA

12C AM2E REZHE EF S0l eHYEX| f&UCH REZE T} AIESHE Ht SHSH=E Fo= 2F0t
CtCt20, O AIHIH0|AE MSdts 2E CIHO| 20 L3l = FE 25 AN26060] Lot ASLICEH = A
TR ol o A NFZ 2ol L2tEX| 4ELIT
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BINHO ANGOG2 APPLICATION NOTE

H 1. Mg C|HO|A

HE2 oAl £E HEZ0 12C 2lEmo]A 27

STM32H5 STM32H503 12C2, PB3 / PB4 , =4 0x67 o] EME Qs Aldet
STM32H5 STM32H563 AN2606 &= AN2606, AI™SHX| §t=
STM32G0, G4 s AN2606 &= AN2606, AI™SHK| §t=
STM32L4, L5 s AN2606 &= AN2606, AI™SHK| 242
STM32U5 Ee= AN2606 &= AN2606, AI&SHK| gta

o

SIERIO{Of|l M A= Algdet 242 STM32H503 & IL|Ct. LIHX| #2 AN26060| o HZ=of CHal
12C IE{HO| A Aot AUCH= AR E 7|Fet AYLILE O] EA2| BE S &&llsty| Hof| MESt= BF
of Hl, =4 3 X[ FHO| SES AN260601A] 2flotof LTt

r

=M M=

AN2606 STM32 microcontroller system memory boot mode

AN4221 12C protocol used in the STM32 bootloader

RM0492 STM32H503 reference manual

ANOO0O1 Binho Supernova& AtE%t I13C 7|8t STM32 OFO|32HEEZ T2y

A|AHI IR

A sto] of2t

SAE O{HE = 12C ZHEEHYULICH AAH REZCE REZ RX|E|= EFZI2 AN26060| BA|E 1Y =
29[ 12C EfAIJL|Ct ST M32H50301IA1 0| FAE= 0x67 0|, AN26060|= 0b1100111x 2 E7|E[0{ U

SLICL 67| x & H7|/MA7| H EQLIC

A= ROMO| DHE|0] QU0 HAT 4 IO, 0|2 Qlel O|2| 2{sjof & Antot stLt USLICEH St

o ==

FE H20[ STM32 F 7HE o HAOM SAlof| REZE JE|Z |AIE 4= giCts HYLICH 0|ZH0]

AN00012| 13C QIE{m[0] Aote] AFIRol 410 QILICH I3COIME S5 Z4 SEH(DAA)O| ZIEIRl0] 2t Ef3!
o DR FAS HOfSIOR ol2f EFI0| BHLtel HAS BREY 4 YLIC

MEf 21
DE HH2 MJ| Z HIO|E 7|2 A EILICE EFZI2 ACKO|H ox79 , NACKO|H ox1F 2 SEEIL|CE.
O|= CHEES EXt7 oMt @K -SE SEfO|H, MEf7L QIHHE QIEHE(IBI)E H|S7|XHOE E&5H=
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I3C QIE{m|O| A0 HIEH 12C QAETHO|AE O HA 3L = U= FE O|RAULICH
H 3. FEEOT} gretshs MEf 2t
4 o|oj 2HE oL
0x79 ACK, B& %2t ol
Ox1F NACK, BH 7{& o
0x76 BUSY OfL|R, HEEIX 42
ST= BUSY HIO|E ox76 2 Hl5t1l USLICE AlHe £E0|M= 0] HIO|EZF MEE|X| gb&LICh 2HEE
2EHRE oxiF E SO0ICH, HHE AEio| EZI2 HEf HIO|EZ T SESHX| f&LICE ox76 = 7ICtH

Z|EE RMEl SAE IS = gUs| J|CHE| A EL|Ct.

2.3 Ef2l0| HHE AEfE 2= Wl

0|AHE SAE AL X E ZMsts RYUS HFLEO|EE, ZEE ZH4st7| Toj| O3 & 7|7t Y&

LICt.

AL ZEOUL HA EHMMELH M @2 HEL|CH FEZHE 0| AlZHAHOIE M2|st 7FR| &

HE MSsHH, o= B ABEX|= SAET MEFLICE

o UbhHHO xi0| 2AZE Mi7HX| SCLE LowZE FX|ELICE 0= LHHXQI 12C 22 AEAL|CL

e No-stretch 32 Hxo| ST MEZ, AE|AZ otX| &LICt CHAl HHE AEfo EtZl2 RHAe| F
20 it ACKE STISIH, SAEE FATLCHA| ACKE UH7HX| EMMME MA|Zot= YrAloZ 7
gLict.

FA7FNACKE[ICHE A2 OFRAE MY K| AACH= 2[0|0|B 2, IA| == T4k otBtL|Ct
SEZIE|I7t o= MEE AHEEX|= O{RE{0f w2t HatELICH M& 12C ZEE AH83t= Pulsare 28 A
E2f|HE 518502 Ukt HHS ABoHH F7F ZX|7t HRBIX| 2SLICH I1I3C ZEE HAE 1&Est=
Supernovae O|E 318%tX| gt &, RE2[E|= Y ZE0M XAtS2E no-stretch HAL = H&ElL

Ct. O o|f= MM 5701 MHRILICL. --no-stretch = O O{HE{O|ME O
TECHSUPPORT@EBINHO.IO REV 1.1
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2.4

BINHO ANGOG2 APPLICATION NOTE

Host adapter STM32 target
held in system bootloader
No-Stretch Erase 45 BA _
Ll
ACK 79
<
page count and list, checksum =
Ll
> read status byte erasing:
=25 1 > the target
o address not acknowledged cannot
< I Sl ToTTmmmmmm cTTTTTmTT T answer
= nothing was delivered, so retrying is safe
g
read status byte
>
ACK 79 erase complete
<
The BUSY byte 76 is defined by ST but is never transmitted by this device.
32 1. No-stretch BEE A% AJq. EFZI2 MEl| HIO|EE Bretsh= il XHA Q| A0 ACKSHA| gb= YWAIO R HE
£ JEiE L™t
SAE ofHE M
O ZMoM= F 7tX| 1S LR, = Cf StEA 00| M HBSLICE
E 4. C12= SAE OffE 7Y
o1 HE IE AN
Binho Pulsar M2 12C ZE AT E, ZE ZHO| A
Binho Supernova I3C XE, I2C REE & 7|5 A=

Supernovas I3C ZEE 2{|7A| 12C EtAlE 7 SSIH, 0| LEJL HA E)IE MSELICHL KREZIE0N=

0l
o

--i2c-port i3c £ O|E MEHSLIC}. Supernovall & 12C ZEE A
Helol| Zet=|X| et&LICt
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BINHO ANGOG2 APPLICATION NOTE

3 ot=sllof 21
31 LR
ES5. 2o 2|
s O] 2A{0lIM AL % A
SAE 0" Binho Pulsar, H9J0{ 4.4.0
EZ EE NUCLEO-H503RB
Hij-A 571 M: HAE 37H, 2|A HO1E 274
SAE Python 3.12

™ 2FH0| A Pulsar L4l Binho Supernovas A2 & IO, HZ A X0|= MM 3.30] 7|=E0] )&

L{Ct.
3.2 o <

¥ 6. Pulsar?} EFZl 7t HZ
Pulsar Et2l oA o=
SCL PB3 of
SDA PB4 of|
GND GND of
GPIO1 NRST MEH ALE At REZH TYE
GPIO 2 BOOTO MEF ALY, KtS REZH DY

PB3 2} PB4 = 0| 2Z0lA AN26060| FEZ{2| [2C QE{H[O| A0 SEHot ZIQILICE O] TS2 SXIIt =

=gt Otst T0| OFEIL|CH 2L STM32 EEO|A AMRXF D550 I2CE BA|E T2 C A AE
A0 &350, PB3 2t PB4 = 2|4l 7|2 AEHO|A JTDO / TRACESWO @ NITRST S EHEIL|CH HE M3 A

3z2I0| ofL|2} A3tz R E2] AN26062 7|ZE2 2 &RISHYA|I2.

£ GPIO Mo| gieH |REZ|E|= RERL XYUSE 522 sHASIEt= HAIX|IE EAIRLICE & M0 JY2H
HAH| Ato| 20| Foloz MAlE(H, MM 69 Hit= o| LE ®H 2 gLch.
33 Supernova& L2l HASH= R

SCL, SDA %! GNDE Supernova?| I3C ZEO|| HiMst1, BE HHO| --i2c-port i3c & FItELICE
GPIO HZ2 SYstH, MM 62| Hxt7t OCHE HEELICH

0| Z2E MEHSHY| Hof| 2ot F0{of & Xto|7t & 7HR| AELICE

I3C ZHEE 1E olo| 2=0| ot DFHEI ZHA 12C £ MES MSStEZ, --i2c-speed = 15 7HY
Itk o= SEFELICH RE2(EE ANz 2 S8 H5tH, ¥t SR LIE FR O A
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3.4

4.1

4.2
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ELICh

7|M 2t oM MHE2 100 kHzOM QFEHO = RO, 400 kHz = 1 MHZO| M= T E2|
K| ¥UASLICE. Of £=0f M= ELZI0| RfLOf =20 et ACKE STHItAHLE A tHM BHS HEYSLIC
MM 99| ZFE Ml 7K &7t BF SEP M8 12C ZEQ| PulsarZ &3t 40|22, 0| 40z Ji=
HEZICD JhEaliME ¢ ElLCH HA 271 520 FR0s T8 ZEE MESHIAL.

HA 12 Arg

HAO = Z¢ ME0| 2Lo{0F BL|CE Pulsare| M& 12C ZESt Supernovall I3C ZE= Z&F ATES|0f
2 JE s Xt 2YE ML REEIEIE 7IBHRZ 1kQE QESHH - -pullup 22 0|5 HE

g 4 AELICE 20| Y= HAE |7 High dEjol] =2 & 100, 0[2{3t A 9| HES2{= EFI0] ¢l
Cto 208h= thM AlZF =S MaE 4 glcta Bttt

o] HZST| ol HA HAS EFO| LA WHSHYAIR. RY2IEIS 3.3 VE MBS0, 0| NUCLEO-
H503RBOY HBILICE O & T2l Moo= SAfots ErAl0] 3.3 VE 2I7kstRt EFI0| 24E 4 st
ct.

tot O JELICE ISC ERZI2 2
EtZE 518 227t glen, 7|Tt2|= th
o HFALIE2 M4 5.701M &

SupernovaZt I3C ZEZ HAS %&E ZR0|Tt MEE|=
E8 AEL|HSIX| 2B 2 13C HE 2

LS ——

M HES SEHE = ASUCE AT TrEE'EIEIE 0|E AHE2= Mg

- o=

HoIH, ALEXZE Fe =X = UELICH

Mk
v
>
oot
il
oF

rLIHlI
rlr
w
O
—
o
ML
iea}
k1
20

no

ATES0] M™

AE I{7|X| EX|

FEE[El= W I{7|X|E SO {HE{QL SLITLICH AHdH= OJ-HE{0l| St= TH7|XIE EX[SHAIL.

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

Ol 2X 0| At {H: binhopulsar 1.2.0, binhosupernova 4.2.0, Python 3.12. CtE I§7|X|= ER3}
Xl gt&LICH REEE |7|' Intel HEXE Z|& THABILICE.

AL FE2E| @I

stm32_flash.py = O] 2AM et &7H MSE[= 0|4 OF710| 20i] ZE|0f RUELIC
https://cdn.binho.io/application-notes/ANOGO2/ANOOO2-assets.zip

F2lat o] 2M 2] Markdown AA = https://github.com/binhollc/application-notes 0=
UELICE MM 120f O}Ft0|E LHEO| LIt JAELICE.
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5.2

5.3

54

BINHO ANGOG2 APPLICATION NOTE

OI7I0|EE EH QEIZ|E|7} £0{ Q= assets C|IE{Z|Q}, MM 79| Z4Z o|0|X|7} E0{ Y= firmware
stel CIAE2| 7 MM ELICE O] 242 2E HE2 Y assets CIEE{Z] QoA MAst= AE 7|ECE
HAE|0] &Lt

RELEl= BZE 2t0|E2|2F O E| o7 |X| StLt 2/0fl= OFF A T YZESHK| ¢b= tH MAO0|2 =, o{C|0]|
= SAISH0 HHE dle = JSLICH RELZEl= HZE 0‘|':“E AX[SHX|2H, = O’ 25 = O|’<¥9—| H
AE HZGIEZ --bus i2c 2 AT HAZE X|™EhL|C}

RERLIOIZES

MAHIBEEZH RE TIQ)

B00TO = HighZ |X|St HEHOIM NRST Ofl Low BAE QI7tet = S{F|tL|C). CIHIO| A= 0fZ2[3|0] 40|
Obe! A| AR HIR22|0f| A A|ZFRILIC.

NRST = HighZ F1538t= CAl

Lt RE2[E|I7 O SEE

DAE IS YHOZ MetSto] siFstE 2, 29| 2|Ml 3| =2t ZESHK]
3

OiZ2|#0|M22 S0t7t2{™ BooTe S LowZ FS5t NRST Off ChA| HAS QITtgtL|L. Of £IS0| i
E[0] AUX| 42 BR, Go FHEZ 2|M glo] Z22HYE 0|0|X| = HIERIL(Ct

JUPCRNE

|3l 5713} HIO|EZF Rt 13C B H|0| AL EE, 12C IE{H|O|
HMoll= OtR AL MESHA| gb&LICE

DE EH2 FTES O H4ZE 0|R0{TI 2HI0|E MY| 5, HEHE = THIOIE ¢47|2 FMEL|CE

write 0x67 [op, op © OxFF]
read 0x67 1 byte -> 0x79 ACK, or 0x1F NACK

FAE = HY2 Y | 4HI0|E2t 1 4H}0|E2| 1HIO|E XOR K|2HE MESIH, HO|=E 0| ACK

Get2 2 + N HIO|EZ O|RO0{Tl L2 SILIE BietefL(Ch g, T2EE MM, 2|10 NIH2 SZEY
LICt =AE= N2 0|2] & 5 1o, Z3gle] 22 "0 aQE A7} EFJOFR ELILE.

e

FEEEIE Get2 & H HAHLICH X M0 = 2HI0|ES 810{ N S 2O L, &= HMO||= GetS CHA| &
Aoto] = THIE ASLICH B2l ei= A2 FMELICE EfZI0] T2 Qo] LIHX|E H2| 1 OHX[2 ACK=Z
Ho7t7| tiEYLCE 2A e A2 JHX| EELITE
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BINHO ANGOG2 APPLICATION NOTE

5.5 WEE

H 7. STM32H5030]| M 12CE X| == EE

g3c B

0x00 Cet

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
0xAl Checksum

1570 HEo =, 22 £E0| I13CHM MSdh= AECH 570 HELICH Rl 40| =5t A| 2. Readout

Protect( 0x82 )2t Readout Unprotect( 0x92 )2 LICt. ST2| Open Bootloader 2|I{EA Ao10= 0] H
HEO| TEE[o JAX|D, 0] EES| ROM HEZH = 12C0{|A 0| MB5HXA| ¢, 7|ZF0| &= 212 ROM
ULICE M AA £33 ROM2 ME CHE TEJH0|H, S0| LX[SHX| 42 M 82 A2 C|HIO|AR]L|CE,

5.6 2
Extended Erase= H|0|X| 7i==2}t 1 F[0f] = HO|X| Hz £&, = E4 ghS WELCH

¥ 8. Extended Erase £ 2t STM32H5032| 42 ({&

o oloj Pulsar, M2 I12C ZE Supernova, I3C ZE A
OXFFFF CHEF & +25, 0.05s HeE

OxFFFE W3 1 A 2 2}, 128 KB THIE 0.02 s0i| &7
OXFFFD W3 2 A o e
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HM2 0] F Eof Xto|YLLt. F B 2F Z2 S2AIR SLst= 22 RERH ZT2OMO|H, HiR A2
ZES2{#®L|Ct ME 12C ZEQ| Pulsars —‘?’—EEE‘P} HBsts ZE AS A EE & = i,

o 2AO|A] Ol2{3t PES 8o} H= A2 0|$H0| & o[, 2ROl 0l MM 5.7 ZALICE 24
HAS TS0t 13C HES2IE 12C HES2IS J0I2 AR 4 o0, 1 AolE CH2 SAEME 2
RIS{0] 215 24 EF2I0] ARt 2M T HOl= HER LiEHLICE

Chet 277} HRES 29, Y WA HEoMS W31 HOR 22 HiS AMY & YSLIC WA 2
SolEls B T AME AlS3 3 Buchn, BUCH AHLS BB OFF $3 SEolMs o] 24
O A YN WD 261 £|D2, QEBIEI SHOIX| U2 ThEY AHES Bt A ANE 28 S5

H|0|X| £52| F< T4 HE== HO|X| =7t OfL[2} HIO|X] 4=0f| A 13 *H ZtR!L|Ct H|O|X| O SHLIE 2713t
2H 72 00 00, HO|X|Z o0 00 S HEELIC HOX| +5 JtH2 2L o= 20t o HO|X| T &7
gLuct

O] #E2| F AE{H0| A= LX[SHX| GESLICH 12C= =0l 12t 2t S Bt= BHH, 1I3C AET0[A= 74
= XAHE EELC = 2 kSl Mo, A H.JHH H|Of x| 2k A 74k Cf

°oIRL BE QIF3 £ Ho|X|of MR C}2 mE
S, o= HO|X|7F 2T MElZ S0IR=X]| Bholsts HHOR Stoldy

[==1

CHELIC.

%
&LICH 13C2| 2= ANO0O10] A

w

HH stLtof| 'F:.*% 2 Ae Ho[X| = & Z HEE{of wmet ZatELict M& 12C ZEQ| Pulsardi|
M= 4H|0|X| 50| £2E(/UL, I3C E SH= Supernovadi M= 2H|0|X|S X 1tstH HE
E|QoH, 1111|0|X||—f 2H[0|X| = 42HE|0f X|™%t H|0|X| 2t Hets| AHEASLICH AN42210|LE AN26060]
A o|2{gt X|ot2 HAIS LHE2 &2 £ IR CH, O] st ZO|E X232 52 A|=st1 Ho|X|EE A
HR|E &olsto] i AL Ct.

E
IN

% HU oz
E =
= > 10
rulm
-

ro Om

Mt HHHA REZ|El= AHE T2 HEEZ|7I 275t= 20T Ho|X| 552 2g<Lct. O 2t
Supernova2l I3C ZEO0f|A 128 KBE 2745 2F 019 s7t ZE|= 8712 HRO| &| 12, Pulsar0i|M &= TH
FHOZ RX[ELICEL HYO| A= BR0M 2 S5 SHLIE Ells SAEE HEE 2 5, ol Al 3
7] 23t 20| ofL|2} HAlo| RE ¥ KT HL|CH

STM32H5032| E2HA| I|0|X|= 8 KBRILICt. KEIZ|E|Q| --page-size EMOZE --erase pages O At
235t 0| 2 MATHL|CH
o= HAZ=Z =2od .

E AEY|H1 RELEE|7L CY7I8H= Ol R

20| NACKSH= MEfE QH™E|7| Hof|, EtZI2 EA| SCLE LowZE |XAIL|C.
£ Zxglol 97|, M 12C XZEQ| Pulsar= &7t ZX|7} ZR38}IX| Q&LILCT.

J
|
o 4

I

HHAl 12C 2E9| |3C ZHEER| = O1E 9|27}

SLICH ISC EZI2 288 AEYHSHK| ¢i_BE=2 13C F
HIYK= 7Tk il H'Iﬁ telorRE HMEsto] H A&

152 S = JASLICH 13C ZEZ HAE &3t=
7| CtZo JEf AHI[O| M A EFJUOIROZ LIEFRQH, Al

Supernova0i|Al= 0| §1&0| A7 HO|X| 5 M

Lol o 422 10| M LHMSLICH ZE MES O Mol ZtAnt i =Xt Ant, AIioh 87| = a4t
2t glo| HEE AMBHEl 917|FHOM, 0|2 S8l 2Q10| H{A T} OfL|2} AER|X| 717U S StolgiALICE.
sHZEME2 O 71 EfRIot20| OFEL|Ct AEf 27| Mol &F 2 msE CH7(|5HH AER|X| 2+ TS| HHF 2
2, EFZ2 iR NACKE E0|11 0| Yetxol v E20| o|o| X2|gtL|Ct. o] CHZ| A|ZHS FH EfRlot
20| T5{ USR] t&LICE
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6.1

6.2

BINHO ANGOG2 APPLICATION NOTE

¥ 9.13C ZEZ |2CE FS5t= Supernovadl|A Ch7| A|Zte] & ot

Hz SHZEl Ao| 2 E48 Efolore
ol glg 128 & 93] s gt
AEf 27| 2 ms CH7| 123] 122 0
2 ms th7| % Efelobe Al HAIE 128] & 128 0
Al T 2 Th7| AlZHo| 21918 Jt2|i= 20| OfLI2t 1912 S ZBHH SAHRULICE Th7| AZHS M3 X
NE7L 8t Mz AM3E|R| QLICH RERIEIE oY ZR0IMT AISOR of7| AZHS M83IDE, 0|2 Hof

Ste 42 gELTh

|H

22 Mk}

EARY

nE

info Y2 EtAUS REZCRE 2[Mt, HAS X7(910t THg, SEHT LIES E0RlL(Ct

python stm32 flash.py --bus i2c info

Adapter: pulsar fw 4.4.0

Bus: I2C

Resetting target into bootloader (NRST=GPI01l, BOOTO=GPIO02)
I2C: 100 kHz, target 0x67

Bootloader session established

Protocol version : 2.0

Device ID : Ox474 (STM32H503)
Commands : 15
0x00 Get

0xAl Checksum

XEE[= 1570 BE2 0| & = A0|0]| 25 LIEE|H, B 70f L= HZat ZELIC OfYE 2| A2[E =
M Hw Sof EHEH 7| M= YaFUSLIT

J

A= T &l 2y %AIEOUI Hofl B, HA 1 S REZH TYS &elstEz, M EENM= o

m 0
m ==
X
HuU
4
0%
1
sy
HJIO
oE
ot
I:
Il

of
I.
71E LHE 2171

2238t7| ol Z2HA| LIES 22t F0{of HL|Ct. THE B2 STM32H503RB2| 128 KB Z2iA| THIE

AHASLICE.
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6.3

6.4

6.5

BINHO ANGOG2 APPLICATION NOTE

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

o|Ojx| =21y

flash B2 27, T2, 2|=4 Sl H|W, 2|1 ofZ2|A|0[H 29| 2|UMX| HA| ARAE =3
gLCh PE EAE U2 2dY = AT 7| M= MM 79| T O|0|X|E AISEILITY.

2 HIO|2|(raw binary)oflE BAIZ Q! HIO|A ATt HQBIL|C,

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

Intel HEX THA 2 XHH| FAE ZSIER2 0] FHS WIYLICL firmware CIZE2[0A make hex & &
ASHH HEX 0| MM EL|CE

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

7|12 MO C|Hto|A HH|7} CHEF AHEILICL --erase pages & O|O|X|7t XkX|Sh= HO|X|gt A7{8IE 2,
2 o[n|X|o|lME O wELICE

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

CH4l SupernovaZ I3C ZEZ IS5t --i2c-port i3c & FZILICE MM SM2 5t BHO| 20|
Lt 7 Oo{C|of| E X[-E & AFLIC.

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

T=0HYE HRAS Z2 UEHO| AR TRA| 0] &4 O|O]X[2} HIO|E T
2202 A[ZHo] ZR3t1 O|0|X|E LHE Y2 HESH= BR0UE --no-verify 2 4

C|H}O|AE O E2|H|0|MeE 5

GPIO 12 GPIO 27t HZE|0 Qo™ QEZ|E|= T2 02U = Bo0Te S Low=Z FS3t10 NRST O HA
Eol7tstBZ, ClHto|AE M2 ZZ a2 Sl ofE2|H|0| M S AlZHEtL|CE O] TIS0| HAR|N QK| to™
CHAl Go HH S ASHSHLICE. --no-run 2 AF26IH C|HIO|AZE REZ ME|Z SLICT.
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71

7.2

BINHO ANGOG2 APPLICATION NOTE

EF20IM o] E Stol

-

flash BHES T2 Y E HL|E CrA| 210f HIO|E THe| 2 H|wSHH, 0|= Z2HA| LHE0| XS o|0|X|2t
Lxlets SYYLICH J2{Lt CIHIO[A L A HYYKE HAstD ASS SYOIK = FELICH FEZE HEY
2 ot A= EfZI0[Lt 2[A0] SHM|=|X| 842 EfZ2 O] AALE S2oIHME OiS2(AH0| S HAHSHR| g2

0| 2HH2 M| 28l o] 2EM0fl= F 79| Z2 =0 o|0|X|7t &H MZELICt F 0|0|X|= E1st= 2
et AF2XL LEDS| ME L0 CHED LIHX = SYUSIEE, HE AS Z202i AU £ E 0N =92
golgt 4= UELICE.

#E olofx|

H10. 0| 2Met e S =l= AF 0|0]X|

o[o|x| ot Huug LED
A firmware/an0002_image a.bin IMAGE A THz
B firmware/an0002_image b.bin IMAGE B S5Hz

O|0|X| 27|= 864HI0|E2} 860HIO|EO|H, 0x08000000 HA AMAMEEE IO USLICE
AT E 9 makefileO| B4 MBZ2 2, 0|0|X|E OCHE AM[SHX] 0 HAFSHD CHA| 2 E

O[0|X| 2% pB3 Lt P4 E AISSHA| B2, D202 HAS HolistX| ¢t O|0|X|E 25t 2

4+ Q&L

met 4n

2xt

ST-LINK 7t COM EEO0i|AM 115200 8N12 Al2|¥ HO|EE ¢ L3, O|0|X| AZ T2 e UgtL|ct,

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

i
0z
1y
rdt
N
°
e
=
i
»
i
2
12
o
¥
et
&

RE2E= JF_l"?c'i FHA 2t SHAIS 20gfLICt of2 ZH2 ¢F
ES Yot A7t fde wiotot CHELC.
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BINHO ANGOG2 APPLICATION NOTE

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.

E{0I'20ll= BiL7F EAlE = 12:0tCt SHEH|E F0| St EA|E LT

Binho | AN0G0O2
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

O|0|X| BE Z22{YstH 21k = ZXt7t HH¥| 11 LEDZ SHf W= HEEfLICH StEHIEJL Z2% 0|7
=, 2l A2 EHE|= L= EO[2 S LIS @F SXIA =X, 0] o|0|X|S2] SH2 o= o[0|X|7} &
A

# SQUX| ol & 2= A Sk ZA0[7| HELICE

IMAGE A Ol A IMAGE B E2| Meto| A= E A= AulL|CH &, O|0|X|7} 12CE S6ll 47, T2 5!
HEE|QY D, ClHlo|AZ ZE2Oeel=l 28 Aot QIC= o|o|lL|C.

£8: 0| 0|0|X[S2 =22 YstH C{H[o| A0 0|0] L= OHEE[AH[0] M0 2AHFLICE MM 6.20 EFE CH
Z7|E UES HA ERSIHMAI2.

& M ZEl HHO|LH2|= NUCLEO-H503RBECO 2 YUEE|AEL|CE O] HIO|LHZ|= PA4 £ USART3_TX
2, PA5 £ AEX} LEDE F#&stH, 0l= s EE2| M SARILICE CHE EE0|A = Tt 7HA COM &
EZ0| 2t2E 0| Ct27| 20| Al2|Y £ 0| LIEtLIX| Q&LICE O|0|X|= X1 AAT HISEEE,

firmware/main.c o[ fl 5l FHEX| HOIE HZFSI CHA| RESHH LHE 2E0f 5| +FsHHAI2.
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BINHO ANGOG2 APPLICATION NOTE

8 2| HEHA REZ|E]
8.1 o2
1. SEz|E| ©
A 53
list HAZEl Binho O{HE L&
info Ef2lg AMEstn 7|52 1
flash O|O|X| A, T2 U, AS U A
read HE2E IR 7]
erase AEX Z2HA| CHEF A A
reset GPIOZ E}Zl 2[4l
8.2 SM
MM M2 o-IE, HA S REZE T HAIZ X[™EL(CE 5t EEO| A0|Lt 7| ofC|oE X[HE &= U

TECHSUPPORT@BINHO.IO
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H12. 48 M
=M
--adapter
--bus

--serial

--i2c-address

--i2c-speed
--i2c-bus
--i2c-port
--pullup
--nrst-pin
--boot0-pin
--manual
--reset-hold
--boot-delay
--no-stretch

-V, -Q

TECHSUPPORT@BINHO.IO

BINHO ANGOG2 APPLICATION NOTE

712

auto

auto

auto
0x67

100000
A

dedicated

1000

off
0.05
0.25
off

off

REV 1.1

||

pulsar = supernova £ ZHA| X|E

i2c EE i3c E ZH XH
2| HE 2 O{RHE] MEY
HESE FA, AN2606 HE
HA 25 (Hz)

PulsarOil A AF8E 12C HA

[2CE MY 3H= Supernova FHIE

HA =Y

B
oo

(3)

NRST £ T+&3H= GPIO

B0OOTO £ +&3t= GPIO

GPIOE Ar8dt= thil REZD Y

NRST £ LowZ {X|st= AlZHZE)

FEZH A0l 5183t= AlZHE)

No-stretch E& HHS ZA| AFE, MM 2.3 &=

=2

rin

Ma&g 202 J7|ZESI7LY, T

mjo
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9.1

9.2

H13.3EE =
=M
--address
--length

--erase

--page-size

--erase-
timeout

--chunk-size

--no-verify

--No-run

--run

--bootloader

4

g &4

NEER:
H14. NE 74

O RIEd
SAE I§7|X]|

Python

F
>

et

M
2

247l Hajz

128 KiB 47| AlZtS M| 7HX[ A £E0IM

BINHO ANGOG2 APPLICATION NOTE

Mg oy

flash , read

read

flash

flash

flash , erase

flash , read
flash
flash

info, read,
erase

reset

ejo|

2 Hio|{2|Sf Hf|of A S

o

22 ol &

mass , pages = none . CHEF A77F HEEMH pass =

3 1AME EWst O AMME 22
--erase pages O AFE Ze2iA| H|O|X] 27|, 7|23t 8192

27101 5183t= AlZH(E)

Rl
o>
o
[n
z
Im
s
N
re
s
N
ol
(o))
[o)
Hu

g
[m
Hu
finj
N
nx
o
4>
20
rir
B
2
s

H

m
In
=

. A2y

ClHO|AS BEZM A2 £

2 T oE2A 0|z 2|

OHZ2[|0[0] ol REZHZ 2|4

STM32H503RB, NUCLEO-H503RB

Binho Pulsar, St=90{ 2|H|H™ C, X 4.4.0

binhopulsar 1.2.0

312

33V

1kQ

EFYSLICL ¥, RERCRO| 24 U £7| HEHO|3E =

gote M HE AZE2 0.81sUH HA K0f W2t H2tX[X| SRS LICH TS $X|7F HARNS LIEHLY
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BINHO ANGOGG2 APPLICATION

TE NN EE A2

ro

HEE HIBL O]

H 15. 128 KiB 17| &8 21t

HA £ 2171 T
100 kHz 17.47 s
400 kHz 759's
1 MHz 5.44's

NOTE

e
7.3 KiB/s
16.9 KiB/s

23.5 KiB/s

Ml el 817| 2= HIO|E HHe[2 St HIO|H E HratiiE L.

[

MY

H16. &=E A, T2, HE U HH AfO[2
T4
Pulsar, M2 12C ZE, 100 kHz

Supernova, I2C 2E2] I3C ZE, 100 kHz

otZEl AfO|2

293%] & 2973

12%] & 123

AtO|Z2 O|0|X| A%t O|0|X| BE HZOF MERCEZ, 2t AtO|Z2 O ALO|Z 2 CIE WES A, T2
Y 3 HEJSLICE Supernova +=X[= MM 5.79| th7] AlZtE M E¢h Z2t0|H, MESHX| %S W=

123 & 92|7t AZE|ASLICE

Of #=X|= otLtQ| EfZlat SHLtO| S AEZ 4 3]9| AIO|ES

= 570|H, L=2|d AtFO| OHEL|LY.

REV 1.1
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BINHO ANGOG2 APPLICATION NOTE

10 = sl &

H17. 2H o2

54 ol 219l 3 x|

AESash Al Z7 B{20| Z20| Lt SDA £ SCLO| LowR SAIE|T YALICH AR B9l ZEJHE
SUNT AU E | YS NTSHEX, Hho| SHHE o HAE|0] Q=X HOISHIAIL,

k-1

HESH =AM S ZA e mo| 2L AAL|CH ClHFO|ADIC CH2 02 gt 2Z 0| AN26060IA E C}
YRR SISHUAIL.

Etzlo| REZH HE HYYLICE O] A= CIHIO|ATE A| AR HEE| BE REZ RX|&= STt ZXg

oMzt S Lk

271 = SHf 47101M ZEE2{7} E}ZI0] SCLE 2T ‘RAE WS 185X hELICE HE 12C ZEQ| Pulsar
B2 EfJorR 2 £ MEdIALL, RERIEIZL MM 5.79| 7] AZtE HESt= --i2c-port i3c &F9

SupernovaE AFE2SHYAIL.

Of AP =L} 3t I O|X| JH4 HE= HO|X] =0l M 12 i g2 ShSLICH MM 5,62 XA,

27{E

Z=e2io| M3st 277t T2 UE He MAE ZIEStK| AUASLICE --page-size E i EES

AN ERoLt A5 AX Ho|X| 27|2 Eo|ALL, 20U Moj| BAHOE AHSHHAIRL.

o] Amygt

CH2F AT HEE Pulsar?| & ZEJ} Ot Supernovall I3C ZEZ |2CE 5% uff &rAstL|Ct, =
1AHE Z2 GHS 2HE £ JUOH, REZIEIJ AISC 2 EWMSLICE MM 5.62 &
ZSHHAIL.

o{2{ H|0|X| & X| ™%t Z2 AZULC siet A2 = HE stLtof 2H|0|X|E x3tstH HEE|H, & 12C

27 HEE TENAME $EHEILICH RERIEZI LR 2R S22 2EEL|Ct MM 562 &xoty
AlQ

ol7|= HO|E{= HEEl | C|HIO|AZ} HE | A2 Lo} ﬂg IEf BOOTO 0| LowE S0t NRST 7} 8|

SHX| 2k ClHO| AT} A =X &QI5tHLE, --no-run S MEFSHUAIL.

oHE|x| ote

AT olO|x|el Al2|Y EO|d 2E=8|0|E7F YX|SHR| @4&LICE 0|0|X|:= 115200 8N12 AHSEL|CE

50| 743
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BINHO ANGOG2 APPLICATION NOTE

1 otoq
H 18. 2/0f
20 o|oj
ACK Acknowledge(S& 2tol)
HSI High-speed internal oscillator(4 LS ZXI7[)
12C Inter-Integrated Circuit
13C Improved Inter-Integrated Circuit
NACK Not acknowledged(2& &18)
ROM Read-only memory(&7| ME H22|)
SCL Serial clock line(Al2|¥ 2£ 2t¢l)
SDA Serial data line(A[2|¥ Hl|0[E 2t2l)
VCP Virtual COM port(7t& COM ZE)
12 EA W AA 0] 2Het # ALE

O] EMofl HAI=| ePAl MISE[= ot7to|=ofl IR ofjd| 2E= HIt 3! X2 HSELLCL 0| 2E=
MIT 20| A2 BHE =T, 2to| A T Z2 OFFH0[20i| Zet=|0f RAELICE

OF7t0|E ANGOO2-assets.zip 2 https://cdn.binho.io/application-notes/ANOOO2/ANOOO2 -
assets.zip O 27HE|0] YOO, C+S TS TeetL|Ct.
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H19. o4l Of7t0[|E LI
a2
ANGOO2.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

13 0" o]

H 20. 71iE 0|

H

3 EL M4

s

1.0 29 August ESE=EIES

2026

EXSHA| b= 2ol

11 3 September

2026 0| XHEX| g2 ME
not applicable (dH

TECHSUPPORT@BINHO.IO REV 1.1

a4

Markdown &4/2| 0] 24

glMAA REE|E|, 12C, 13C X SPI, Pulsar % Supernova
12C BEZC| T2 E 20|l Cf3t 2400f [ LE

Intel HEX Tt HIAE

MIT 2t0| A

F a3 o|njx|ef A

U
Im

o

#

|>

3

I

FO|oX|E 2=
HE Ol0|X|of CHEH H Atet
AR 2 EE O|OfX] A

At 2 EE 0|0|X]| B

A CHAIE AFSRUE 1| 71l E ME X2 20 MELICH oAl &

=
2 none (2B)CE, E4¢ + U= EIAO

a
g S22 Bo|gu . £ Zits HEE X $gAELICH
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WY X|(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 1.1

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| S5 MEQILICE
13C % MIPI= MIPI Alliance, Inc.o| &8 E= S5 4TQIL|CH
STM32, Nucleo % STMicroelectronics=
STMicroelectronics N.V.2| 4H &= S AHEQIL|CH
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