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1.2

BINHO ANGOG3 APPLICATION NOTE

A7)

2E STM32 O10|3EHEE2{2| ROMO| Z2 Y E AAR EEZHE C/HI T2 gio|, J2|1 C|Ht
O| A0 AHSXt ZETL MY gle MEHOIME Al2Z|Y QEHO|AE Sl LHE S2iA| HZ2|E T2 U=
SCH2 HSELICL SEEROIt HSsH= QIE{H0|A = ClHO|ADICH CIEH, 25 HSHE AN26060] Lot

SPI= B2 MEZ0M 2 SE0| ZEE|0] AELICE SPI= 0] AI2|X0i|M CHE M| 7HX] QIE{H|0|A F M7
KT OFS WEH, SAO| 2 AE F910| O|25HA & EE|7| 7t 212 AEHO|AYLICE O O|F= T BtLt

of A ZFof| AFLICE. Et2l0] 2 LHEO| §iS [[H &ot= U0l ofl2FEl Zro| ofL|2f Yl Cf|ofEf gt
Ol2h= HMYLICt o] g2 Y2z FFdt= = EE§ AE HYE SO 7l SZ2A A7 HOIEE &
AlGLct.

0| LE&= I3CE C}E= AN0001 % 12CE CHE &= AN00022| SPI T QILICEH HE NEE M 71X 250
M Aol SZgLict. tHE H2 Z20]|20[H, O] A= 220 o| YLt

o S =0l(acknowledgement) HEM|O|3 2} SEHE o= WHE ANSt=E A2 TSt SPIA|AH 2
E

=]
E ZZEZO AX
=

o IZTIENA =

e Pulsar EE= Supernova & SILIE 7+&6t= & MSE = 2llHEHA

UART, USB, CAN, 12C £ |3CE E8t T2 a3, S4 HI0|E T2 a4, A|E3 2Eo| ROM REZ
C

C7t o] QIE{HO| A M RIS SHA| Qb= 217] 23 (readout protection), A2 T2 a2A TIAX =
OF&LICE 13CE ANOOOTE, 12C= ANOOO2Z AESIAAIQ,

Mg Cjtto|A

SPIAAE HEZH= EF MEZ T&0| otLICt. REZE7L AHE35t= T2 RF0iC, 12|10 SPI 1A
A0 CH2H, 25 AN26060) Lot JLELIC o ES2 2=7F Arduino 2B+ SPI 6|5 2 B MdsH= £0|
OtLIH, 2 8i|H = 2 FHEIYX|Q oS 2(A0]d i YLICt.
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2.2

BINHO ANGOG3 APPLICATION NOTE

H 1. ®E C|HO|A

HEZ OlAl B E BEZr SPI 2lE{H[0]A =

STM32H5 STM32H503 SPI1, SPI2, SPI3 O] 2ME 2l Al

STM32H5 STM32H563 AN2606 7|& AN2606, A|&SHR| b

STM32G0, G4 none AN2606 7|& AN2606, A|&stX| %3

STM32L4, L5 none AN2606 7|& AN2606, A|&sHX| %S

STM32U5 none AN2606 7|& AN2606, AlBSHR| b=
StEQo{0f| A ARE Al”St 42 STM32H503%0|H, O & SPI2 9IAH [MESLICE O] 2AQ H

AEADE Al
HE H™SHY| Hof| A B FZ0 tish AN260601A Elat X HHE S=2 2feldlof ghL|Ct.

=

M H=

AN2606 STM32 microcontroller system memory boot mode

AN4286 SPI protocol used in the STM32 bootloader

RM0492 STM32H503 reference manual

ANOO0O1 Binho SupernovaE At&%t 13C 7|8t STM32 OFO|Z2HEEZ T2 )Y
ANO002 Binho PulsarE AtE3t 12C 7|8t STM32 OfO|Z2HEE2 =229

MAH L

SAE OfHEl SPI ES2(0|0 220t & MHES RSULICL AIAY RESC BER QA5 B
BE0(22 8% A §$ A3 OIXI0lAf CIOJE] 4Z), MSB P4, 8HIE 2 HFE SPIEFNYLICY,

12Cet 2| FATt oD X MAEG Mets| stLtol EpZlgt T2 Ozjle 4~ UoH, 13Cet He2| 88 F
2 X EE RAELICE Y SPIOME 2 AET 28RS T ARIEZ 25 AE2|H0| 1] Cheol| A X
M, Section 5.70f| M 2X0| 85 EXl= 2tH3| LIE X2 2 FALULIC

AFEj 1
DE HH2 SE eolg YEL|CH SAEE EHZI0| ACKR! 0x79 EE= NACKQ! oxiF 2 & uintx| o
O] HiO|EE EEFL|Ct
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BINHO ANGOGG3 APPLICATION

¥ 3. E}2l0| MBSt 3t
4 ||
0x79 ACK, 8lie} THA| 7t 2t
Ox1F NACK, sieh ctA|I 7t AR E
OxA5 Busy. SPI FHZX|2| AL IEHOE 7| &
Ox5A Sync, M|Mo| E2! uf ot tH MEE
Z23%t A2 busy zf HO|H, T 0|RE= Section 2.30{|A HH

23 busy 2t2 GI0|E{ 2t0]7| = ghL|ct

OxA5 = EEZ 7t MEHSHA HLH = Al ZF

HIEH O o-IAL_||:|..

_—rl_l:ﬁ'é'l-
=22 Hi BAHE

ok

[

0R
o 0 00

O] W20l CHREZ S| S=Xt7t Mg 24 Het 72 A
AUF= L2 2E AE FEo. a
YLICE Z2{Lt o] EA{2 X HIO[ET} oxas ¢
= Ofof| Hhete|X| tE LIt & 7HX| A 25 O] ZM

U

Ml
&=
=
0o

Section 5.601 -] 2HI2| S%5h= 220U S MAIZLICE O] Zafo[Y2 (|
252 H31, BtA0| HI0|HE ZE5tEF of T, 0| &fdts HIOIE 23 Fet

Solof A

= Z2{UX| gtELITE

(=]
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2.4

3.1

TECHSUPPORT@EBINHO.

BINHO ANGOG3 APPLICATION NOTE

What the host clocks in after an acknowledgement

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

C

AS‘AS

A5’A5

A5 [ 3C | 91

A5

2E

6D

5|

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.

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.

=M

SAE O|HE M

O & M HF &2

H 4. 5AE O{HE 24
OfHE]

Binho Pulsar

Binho Supernova

St=Ho] 2

I0 REV 1.1

0|2 ZAEJI 280 8|0 S0|=

B2 S HO|ES A SR,

HSE! Section 99 E0|Y ZH0j| A2

HEE. €2 Mo|2nt 22 &

0{7|1M Argt A

Binho Pulsar, St=8I0] 2[H|™ C, 0] 4.4.0

NUCLEO-HS503RB

xHo

H 770 HAE 474, ZX|17H, 2|4 JMofg 274

Python 3.12

[—
SCt 310|0ZHE| HIO|E 22 MM 9

[OIX| E|IAE
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3.2

3.3

BINHO ANGOG3 APPLICATION NOTE

HE

STM32H5032 2 EZ0]| M| 72| SPI QIAEHAE HEsHH, OF o{= Zi0| = chA| & ojZo| gi&LIct
Of7| e dl 7§ =lo| B= T E B Y= SPI2E AFRMELICE

H 6. STM32H5032| SPI 2EZ[

QIABIA MOsI MISO SCK NSS
SPI PA7 PAO PA8 PB8
SPI2 PB1 PB14 PB10 PB12
SPI3 PC12 PC11 PC10 PD2

H 7. Pulsar®t EtZl Atolo] A

Pulsar E}2l L& o

SCK PB10 o

MOSI PB1 o

MISO PB14 of

Ccso PB12 (NSS) of

GND GND of

CS1 NRST MEi Xtz REZMH 2YE
Cs2 BOOTO Mef At BEZM Y8

£8: 0| HIE2 EE7} Arduino AEHY SPI 8| 2 HiMSH= ol OHEL|CH. NUCLEO-H503RBOIA] 1 3
C= PA5, PA6, PA7, PC9 2| SPI12 H&dIH, 0= FHEX|2| o0fZ2|H|0|4 OfEO0|X] ROMO| MHs}
= 4ol OtEL|Ct =0 S5QI T2 PA7 HAL|CH A2 FQ 2E0i| CHi AN26062 2 2t2IsHIA| L.

A MHER 2|y 28|

[ =]
2| EO|M NRST2t BOOTO2 HE To| otL|2t & M E| HZEZ|0o YESLICH O] wHe X MAEQ| EN
2 0|2 MOZ AEot= AR EED, GPIO TS OE S22 £ £ UA o F7| 20f| MHE JHX|7t Q!
&LICk
= O If7|X| ofClof| = & MAES EH HZ MHStE SE2 QIELICL & MAET} X 2sts 2L 3
MQIL|Ct HE|H 2@ MAEE= QF Al 610|0|H, MA0| X|&E|= Sotof|gt Hets| 222 LS ELICL 67
M T 7}X| Z3p7}F LES L CE
o NRSTO| HZE 2folS MEfst 2l M42 S2otH Zg 21 U= M HATJL oS0 TLICH RE2|
El= 10 kHzZ 200HI0|EE 2E5IH, 0|2 NRST7} 2k160 ms 59 2 E X|EL|Ct

e« BOOTOO| HZE=l 2012 MEHE|X| &2 £
L|C}.

OI'
o
2
ﬁ
ot
=
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3.4

4.1

4.2

BINHO ANGOG3 APPLICATION NOTE

22 WHOZ o E2[Ao|MS MefE 4= QIELICE J2{2{H NRSTOH| ZAE FE= 59 BOOT0S 222
[XIsHoF st=d|, $F tHoj| StLtel 2felat MEst 4= Q7| mf2lL|Ct, 0] 2= BEEZHO| Go HHO| XN2|st
o, RE2Z|El= XAISC2 0| HHOZ thAMELICt AXZ O/X[&= FE2 Section 6.50| A HHEILICH

HE HS UM MY += U= BR --reset-via gpio 7} i ES AFESIH, ANOOOT 3! ANO0O22t 2t
Mo| sLtA SEHEL|CH

HA D2 AFst
SPI0ll= E20| LQBIX| $ALICH Ul 21012 EFZl Z0jlA = XE 0] ZAZZ MHE|O2, NSSE HIEA
SEMoR J1E o} sHH M SR A2 So{M = o ElLct.

Fo|. AFSH| Tof A HAS ERAl0]| SHA| BFSHUAL. REEE[= 3.3 VE HF5HH, 0l= NUCLEO-
H503RBOf| MetefL|Ch O W2 T MY 2 SABh= EFZI0| 3.3 VE Q7I5HH EFAI0] 248 4= AFLI
Ct.

AmEg o] 43

e e —

E mj7|x] 2x|
FEE[E|= HIE I{7|X|E S {RE{t SLELICH A3t HRE(0| St= THF|XIE EX[SHUAI2.

pip install binhopulsar # for a Pulsar

pip install binhosupernova # for a Supernova

O] Mol AF28t HF: binhopulsar 1.2.0, Python 3.12. CtE IH7|X|= HQ6IX| gtoH, REZ|E[Tt
Intel HEXE 2 mpAlghL|Ct,

oA FE2|E| 2|

stm32_flash.py £ O] 2A2t &H XS == Xtk OFt0[ =0 2t 0] QUELILCE.
https://cdn.binho.io/application-notes/ANOOO3/ANOOO3-assets.zip

Z2 mtalo| o] 2A 9] Markdown 21} H https://github.com/binhollc/application-notes Of

= A =[O JASLICE. OFFL0|E LHE 2 Section 1201 Ltet ASLICE.

O}7t0|EHE EH REEIEI7t 0 U= assets CIHEZ[2, Section 72| ZF 0|0|X|7} £ U=
firmware o9l CIHE2|7} MAELIC O] 2Mo| ZE BB 6T assets CIAEZ| Qtofl o A¥sh= o
EHZ HA|Z0f &L

al
(o]
Q

Of I ANO0O1T 3! ANO0O22t &f7Hl MSEl= Aat 22 MAUO|EZ, StLt2| A2 2 M| 7HX| HA S

F N2 = ASLICH
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5.2

5.3

54

5.5

BINHO ANGOG3 APPLICATION NOTE

&8 SPI 2lE{mH|o|AY} o|0] 7|2t O{H#E{= spiControllerInit Off

INTERFACE ALREADY INITIALIZED E SESHH &M HMEE MES HELICL o] 22 28 £, 2 &
MHELE ol MEf JHE K=, T K= 43T AN 20|X|¢ DE ME0| BRE MFOR Lt
Al ElLICE S AEE init0] M3 o[2|el ZuE E1g UNOICE spiControllerSetParameters & S &2
M™E CrA| M eljof SfLICt 2HZA REE|E|= 0| A BILICE 0] H2| 10| ZHYSHH AT} A Zhe

810 2= SHO| LIEfLIH, Of= b Zgtat ZZot HejL|ct.

HERCHIRES

NAH ESH BE FY

NRST Off 22 HAEZ =1 S5 SQF B0oTe S 810|2 RX[BIL|CE QEE|E|7t £ MAEZ 0f
= 4O Section 3.30{| A MEEHL|C

muin
n
ot
el

MM A}

SAEJtsync HIO|E ox5A & SELICH EF2 XAl sync HIO|EZ SET LIS SE 2218 2HLICh
0l HEMO[Z = lELIt

HE o)y

CHE & 2291 H2|, sync HIO|E= X H| BHE OfL[2t BE T A0 E5LIC.

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

FAE "= HHE2 AHIO|EES 8] AC|HOZ HiEll £ O 4HFO|EQ| 1HIO|E XORS ELHH, HO|Z2E Hof|
Cts S

H /| =
ElZl2 ACKE EH 5| A& TIsHsl7| Mol SAET} ox79 E S2{EY uljnix| 7|ciziL|ct S stolg ol
JYCECE Ho7le SAEEEHISE 255 MEH2 YA FH, HAM0=E O 0|RE ¥2 &= Z0| OfF
ZiE QiELICt MMo| SES HE LTt

SEE0 LI2= X HIO|E= 22l busy INEIJLICE X il SE HIO|EZE 1 F[of CH7|2
Sl A|IZE HX|AE 7t (T3] o] EHS B AU7| HEJLICE AN4286=2 0| 7| T

m ot
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BINHO ANGOG3 APPLICATION NOTE

C{0| HIO|EE L= AL Z J|&gLC.
Ol= M&g et
=12
=

Lt Ar2FXIH, 74

o 2¥sH x| HIO|E7t 5t

o] o2t SEE ot LofLlL|Ct. SE =F0l| CO|E ¢
2 Y= SHLIY TRASLICE

H o [ ‘?_-l
2 x7| M7}K| 0|2 Qls HnEl Ha 2=20| o

— =

5.6 25 97|
Section 2.3} 5.58 Z3siH, SHI2A| Sxtste Tajjojue Ciea 2ALICH
1. S #0I0| LIER minix] 225k, H7|M BSLICH
2. 0x79 2 LY EFE SiFIELICE
3. E}210] & #uj S HIO|ES 2EstE S AA| CH7[EHLCt
4. O AFSH= HIO|E 4012 Hets| S=3i0, 2ol 9= C{0| SILIS B{2|D 1 2Joll= of2 s Z2fLiX| o

Lk,
3T ehEBILICE Ef2lS 22 glol MAY 4 900 Z, 7|t S0t SEE &4 A KIAE{0A Yot
2ILICH SE S0 th7|8ts 2T OFEIZIXI R QFHELIC EFZlS THEIS 2Ufs thal TS BlO|ES of7|

of &1 7|tt2|7| W2 LICt.

ES5t= AYLITH SH2 Tt 80| ST =Rl HEZ FOI|AM Al

re
r
el;
Ral
o
0
P
rlo
=L 0l
L2 m
Jtot
ro
mjo
Ral
_l,__
>
E

5.7 xlgl ma

H 8. STM32H5030(| M SPIZ X|&l&== EH

g3c B

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
B2 10740/04, 0| S22 0] £E0| I3CE MBHE S22 SYBLICH 22 BEO0| 12CE HB3H= R
CH= 571 26|, 12Co|= no-stretch & 4712} ChecksumO| 2=7HEIL|CE no-stretch B2 07| A 2
07t A&LICE SPIERI2 XHAO| ESHX| b= 252 AE AT WYl 817 MEYLICt
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5.8

6.1

6.2

6.3

BINHO ANGOG3 APPLICATION NOTE

Readout Protect( 6x82 )2 Readout Unprotect( 0x92 )= CI2 £ HAN M} OFXIHX| 2 gi&L|Ct.

27

Extended Erase= H|0|X| =2} 1 F|0f| 0|0{X|= H|0|X| H 22,

(mass erase)= H|O|X| S5 210| oxFrrF &LICE.

HO|X| 2£2| B2 7I2E == 12CHIMME HO|X| +0M 12
B&LIC o] 52| Z2HA| HO|X|= 8 KBYLICE.

|H

22 =X}

m

2 Al

python stm32 flash.py --bus spi --reset-via cs info

Adapter: pulsar fw 4.4.0
Bus: SPI

SPI: 1000 kHz, mode O, chip select 0
Bootloader session established

Protocol version : 2.0

Device ID : 0x474 (STM32H503)
Commands : 10
0x00 Get

0x73 Write Unprotect

o
9]
Ho= R 20 EHEH o7 M= dASLICL

i Z{O[ OfLI2t, I3COMAZ HIO|X] £5

Resetting target into bootloader (NRST=CS1, B00T0=CS2)

b Ml AUS Alots| Hof BiM, A 2F Sl REZH TS

SLICH oiEF &A

| & & AMO|0f| 2= LIEE|H, Table 801 MA|E! HZFnt Z5L|CH O{HES| Al2[E

Qs =OE A HEOf|A HES

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

--length 0x20000

o|Ojx] =21y

flash B2 47, T2, 17| 8L H|W, 212 O Z2|AH|O[E AIZIHK] TH| A|HAS HTL|T,

TECHSUPPORT@BINHO.IO - REV 1.1
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BINHO ANGOG3 APPLICATION NOTE

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

Intel HEX TtY2 XHA| FAE B JAOLE 0| M S M2FRLICE --erase pages = O|0|X|7} XHX|SH=
H|O| X| 2t A1{3IH, =2 O|O|X[0f| M= O WHELICH

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

£ Section 9.30{|A MHSL|C},

40

--spi-speed = 2ES HFIH, 0|E £0 & 7|CHF 0|=0] 8= O]
ME M2 otel Bl A0t 7 ofTloLt X1F 4

o>
C
Il

no

6.4 U=
a2 7|2HeR +YELCL T2 E He S 22 A0 AZ THA| 210 22 0|0|X|2t HIO|E e
2 H|WBLICL --no-verify 2 H|ZMse & AFLICE
Section 2.3 1={5tH, O HAOME HEO| CHE MARLHH 2 20|15 ZHELICL &17] Z2f|0|F 2F 7t
DA =EBE7| Fofl ot = U= EHA|0]7] mE LICH.

6.5 OHZ2|Al01 M Al
NRST2t BOOTOO| & M Eof| AZE FR BOOTOS 2R 78 + 21z, RE2[E|= 2|4 thl
Go g HAFLICL Z20fl= 0[240] Jumping to 0x08000000 = HA|EL|CEH
Section 3.30i|Af HIR == o 7HX| Zati= O|2] thE[SH = 7HXI7F AELICE HHE 7L AEEO 757 LEHR
3¢ BOOTOO| HAE 2tel2 3t0|E RAISIEZ, MAS ZUCE AL 2/ 2|AS 5t EFZl2 0fS2|A|0] M
O| OfL[2} REZHZ SOHZLICE BEIF AAR AIXEHOf 5tz B0lE 1 2telS 22[0tAHLE --reset-
via gpio & AFESIHAIL.

7 E}210[[ A RCl|0]E el

flash BHS T2 Y E HL|E CrA| 0] HIO|E CHe| 2 H{wSIH, 0|= Z2HA| LHE0| XS o|0|X|2t
xS STYLIC J2{Lt C{Hto| AT A B E HAstn ASE SHOHK[= BELIL

O] S HR7| ?I3ll = 7H2| ZH=2 He|0] O|0|X|E o EA{2t &7 HMISeL|Lt. & o|0[X|= E1dt= EXt
o

ol
of AFSXAH LEDS| ZHfY £t Ct21 LIHX|= S
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71

7.2

BINHO ANGOG3 APPLICATION NOTE

#dE olofx|

B 9. 0| 2Met eH HSEl= AE Ol0|X|

o[o| x| o BaLig LED
A firmware/an0003 image a.bin IMAGE A 1Hz
B firmware/an0003 image b.bin IMAGE B 5Hz

0|0]|X| 27|= 864HI0|E2} 860HI0|EO|H 0x08000000 Of|A] AlSHE| =2 23 5|0
3ZE, makefileO| M S ELICH

SLICH AA, 219 A

$9

T O|0|X| 25 SPI2 TS AHESHR| 82 HiME F7IX| ¥k 2ESHT 2EH 4 AFLICH

2xt

ST-LINK 7} COM ZE0f| A 115200 8N12 A|2|Y E{0|2g & C}S, Image AS T2 IafugiL|ct,

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

Ef0I ol Bt A= 0|0 M XT o E9| SIEH|E7F HA|ELICE

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

Image BE Z22{USIH HE k(= FXt7F B9 10 LEDZF CHA R = 5| 2tekdL|ct,

AALICE o|OfX[7t SPIE S8l 27, Z22HY ! HEE

IMAGE A Of|A] IMAGE B 29| M2to| It 7+ Z1tel ,
1 AUCH= ZYLCH

—
AL, CIHO|AZF Z2 e sl L8 Alst

£8: 0| 0|0|X[52 T2 YstH C|H[o| A0 0|0] L= OHEE[A[0]M0] 2 ELICE. Section 6.201 &Y
E U= A 7|Z LS ERSIHAI2.

& M ZEl HO|LHZ2|= NUCLEO-H503RBEOZ UEE|UEL|CE. PA4 £ USART3_TXZE, PA5 £ Al
Xt LEDZ #SEL|Ct CHE EE0|ME Al2|E £20| LIEILIX] RELICH AATFHBEDE

firmware/main.c ATHQ| Tl Sl K| HO|E HASID CiA| YESIH CHE HE0| SHA A5 A 2.
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8 HHHA FEHEIE|
8.1 =E

8.2 M

2 ot Hyel o
C A

I3C & 12

ENM. SPI MM M

2 AN00O12H ANOOO20]| Ltet UELICY.
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4]
N
or
o
i
K

HZ22|E T2 847
AMERE Z2Al hEh A

GPIOZ EFZl 2|A

2O[Lt 7 OofC|ofLt X|-E & ASLICE 7| M=

SPIQt ZHEl Z

ERES

=M 712zt ejo|

--bus auto spi, i2c E& i3c

--spi-speed 1000000 SPI 25 (Hz), 100000{lA] 500000007X|

--spi-mode 0 SPIEE

--spi-cs 0 NSSE Hdt= & dE

--reset-via gpio NRST2 BOOTOS GPIO T = of2o| I M E

--nrst-cs 1 NRST Off HZEl & MHE  --reset-via cs 2 &H AIE

--boot0-cs 2 BOOTO Off | £| MBE -.reset-via cs o S At

- -manual off SEZC TS 2Y 7SSt i AEXoA 23

-V, -q off HE TEE 7IBSAL, T M2 £42 A
TECHSUPPORT@BINHO.IO REV 1.1
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H12. BEE &4

=M HE 4 o|oj
--address flash , read Al HO[LH2[9| 7|&E A
--length read 2|2 HIO|E £
--erase flash mass , pages & none
--page-size flash --erase pages O AtSE ZaA| HO|X| 37|, 7|23}

8192
--erase- flash, erase 27H0] S AlZH(ZE)
timeout
--chunk-size flash, read AT HIO|E £, 7|23k 256, REEZE 7t #otE0|= Xt
ot
--no-verify flash CIA| 7] H R E A=
--no-run flash C/HIO|AS REZL MEIZ &
--run info, read, O|= oiEz|AH0| M S A%
erase
o =3 23
o1 NE 7Y
H13. A 74

a5 &t

Ef2l STM32H503RB, NUCLEO-H503RB

O E Binho Pulsar, St=8I0] 2[H[™ C, 0] 4.4.0

SAE M7 binhopulsar 1.2.0, Python 3.12

REIE| stm32_flash.py , Xt Of7to| =20l M2 2 Jci=2

A SPI2, 2= 0,33V
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9.2

9.3

9.4

BINHO ANGOG3 APPLICATION NOTE

122,912H}0| E o|0|X| =2 324U

H 14. 4 MHzO0l|M 122,912H}[0|E O|O|X|2] £ A2t

e Azt el
o & 0.03s e els
D2y 4.66 s 25.8 KiB/s
U3 819s 14.7 KiB/s

O17IM= 2717} 27|50} MED, O] TIE S 22k ¥IKho| 2 Section 5.69] M2l HRRLILE 27
OlAs SAETL BR2 sh 20| SE 2ol F0f X %00 DE SE IS HAER J|THE 4 YA
C}. 97101 SE0] S 2ol B12 SlolM AISEIOE, 21 lo] SH ol  sHis 1A & 4 SaL
=

SE S0 WHE 2{7| M2

@7, 2lM BA U £7] HEHO|IS Eetste MM HFE 200 sHOM B2 0| ufet LaAR|T| YAS
Lict.

B 15. SHE 128 KiB 847

g 2171 A Ha|

1MHz 10.31s 12.4 KiB/s
4 MHz 8.92s 14.3 KiB/s
8 MHz 891s 14.4 KiB/s

Ml #12] ¢17] = HIO|E the|2 S et HIO|H E HHtAELIT.

252 4 MHz 0| 2= =0 A= 20| AHo| RIGLICE 2} THA Ol EfZIo] S XIHO0| &H| A[ZHO] OfL|
2t 25 F7| HRIZ A2 2, 220| Bt HIO|E 7|ZE2| 7|7t 2{SX| ¢47| M2 LICH E£ot
Read Memory= 252 256HI0|EZ H|$HStE 2, HE StLi7L HEY £ U= 0| eHYEL|CE

MY

H16. 2= A, TZ2 2 AS 5l A3 ALO|2

T 2t El ALO|2
Pulsar, SPI2, 1 MHz, &l MEZ 2|4l 6 of 6
Supernova, SPI2, 1 MHz, & MaIEZ 2|l 6 of 6

AO[22 Image A2f Image BE HZOF ALBMCEE ZF AO|Z2 O™ AO|E1 CHE UIEE A7, Z20
|

2y o AEHSLIC,
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fESh 2= 256HI0|E S50| oxAs 2 A|ASHL ot EE2 HE oxAs 2 0|R0{X| =5 4t O|0|X|E =

OfRHE R0l 225t BIO|E HHol2 HE
Eot= HIAEO|H, Section 5.60 2 E #3H2 0|5 s1t5t2

SRNE
SLICE

0| =X|= otLte| Ef2lat StLtel SAEOf| CHSE A RULICH EXIIt BHE JHsSiCH=

ELIC.

=Ml shz
B17. 25 o2

Al
©

ol

O TrE

i
o Jop &
02 > olo
(1]
ot

000 ro »xt
[
=l

>
Ot

UL e O L= 14
bal

il
ry mo <

N M
Sy o
m o
N>

el 7ict A
o EfZlo] RE

2HZ sotz

228 =0

=2==2

WRAR|X| S

ZZ olo|x|e|
Al2[Y £30|
THE

TECHSUPPORT@BINHO.IO

SHLICE 0] Ol0|X|= SHEE 97| T TS H2fu
g X BHQI thot T3te SastA|

S70|H, HE[g Aro| Of

ofl & 2l 3 =X
SAETL 0x79 £ ST{EHX] gEASLICE EZI2 0| &S W7HX| 2= E UL} Section 5.4
E ¥z,

AMstn AOM, exAs £ Zetet HO|E 7t P2 X2 =1

BHE ?IK 7|82 X[ g1 HMS
62 HZSIHAIL.

&LICt. Section 2.31 5.6

30 00

Z2 QI0|H, FHTL oxA5 @ FHoi|A LA BtLCt
20| 2= C{0| HIO|EE SHY of Ho| ofL|2t HE T o ¥ AH|St1 QUELICE Section 5.58
HESHIAIR.

mo| #RE|YELICE RERL S| SPI T2 EE2| Arduino SPI 8i|C{ 7t OFELICH AN26062 2
o

NSS7t 22T HEfYLICt Et2I2 O] TS Z At 0] 2HSIEZ HEA| FLS3H{0f BL|Ct.

O{RHE{7t SPI QIE{H|O| AT} 0|0] 7|35 ACtD H sk T initef] MEHE MHS HF DR, 1
AL O|Hof| MMl 2O 2 St QUELICE spiControllerSetParameters 2 MAHS
CHA| 85I A|R. Section 4.28 HZESHHA|IL.

BOOTOO| 3 Al StolQl & MEo| AZE F2 o4&l SZAULICE Section 6.58 &x3t
AIMQ

MAIR.

M=
il

ok 4 MHz |0l M= 01|”EIE SEtelL|Ct Efzlel S
220| WatHq T SEHEX| AELICEH Section 9.32 XA,

E{0j2 EE0| 5tX| et&LICE 0[0|X|:= 115200 8N1S AtERILICY.
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1 otoq
H 18. 2f0f
20 o|oj
ACK Acknowledge(S& 2tol)
CS Chip select(&! HHE)
HSI High-speed internal oscillator(4 LS &XI7|)
MISO Controller in, target out(ZIEE2]| ¥, EtZl £
MOSI Controller out, target in(AEZ2{ =2, EtZl
NACK Not acknowledged(SE HE)
NSS Target select(EfZ! M E)
ROM Read-only memory (27| ©& HZ2|)
SCK Serial clock(Al2|Y 28)
SPI Serial Peripheral Interface
VCP Virtual COM port(7H4 COM ZE)
12 o] 2Mo| &A A0 2Hst &1 Argt

O] EAMofl A=

Of7t0|E ANOOO3-assets.zip 2

SH MSEl= ot7to| 20| ZetEl !X 2E=
MIT 20| A2 BiEE|T, 2t0[A TE2 0F7H0| 20 E%*EICH A&

assets.zip Off AIAIE[0] JOH CHS LHES ZatetL|C},

TECHSUPPORT@BINHO.IO
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https://cdn.binho.io/application-notes/ANOOO3/ANOOO3-
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H19. At 0RO E L
a2
ANGOO3.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

g ol
E 20. 7% 0|2

2[H|

x| L Mg

1.0 30 August X 2aA,
2026

11 3 September ZEHBHR| b= tol|
2026 Ct. Ol = oflA| £E0
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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 1.1

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| 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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