BINHO ANGO14 APPLICATION NOTE

binho

OHEZAolM LE

Binho Supernova0||k| NVMe-
MIE ¢st EHY X E
I2C/SMBus/I3C S5

ANOO14
M 3H
e ANO0O014, Supernova, I13C, 12C, SMBus, MCTP, 23 AE2{|&(clock stretching), 2l Al 12C,
tTIMEOUT, NVMe-MI, ARP, &t Z2l(Hot-Join), PIC18F16Q20, pyCosmicSDK
29 B2 SMBus % MCTP C|HIO|A = SEE &H|SH= S92 SCLE lowE FX[ELICE. SupernovaEI I3C
AFIS 0| 7|CH £ gleBZ, 7|Z0|= 13C ZEN|A 0|2{¢t EtZIQ| H|EZF &M E|USLICH O HE]
Hello 4.6.02 pyCosmicSDK 1.6.02 I3C LEQ| 2|HA| 12C 40| SMBus 35 ms Ef%}Of—i—ﬂl-XI
EfZE 7|C2l= REE FIILICE o ofE2|A|0|M LE= 0| EEE HHSID, 0| REZ AER|H E}
g i M= ASRERL EH0| AL 2 A EFZIS HRO{E MBLICH EF2I0] 0 mso|A 30
mstX| AE2||ESt=E =210 M 100 kHz2 400 kHzZ M| H 35t 36002 & 36002(2] 477t
Heom, DEo| A%tol oF 750 kHz7HK| AEAE RE 7|7t H&MEL|CE O] AR EE Est
PCI-SIG CHY 2| 22| AF2Fe| SMBuUsO|A I3C BasicQ 22| ZAE SE8 o{HE{ 7l 7t st HelX| A
siefL|Ct.
Binho Inc. HE 1.0
42 Dore Street, Unit A, San Francisco, CA 94103 6 NOVEMBER 2026
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A7)

12C Et22 F40| ACKE EiHH = SHBII| Toi| A|ZHS 27| 213l SCLE lowz |X2 4= JAEFLICH HE
E2{= SCLO| s wi7tX| 7|Ct2{of SLICt. 12C AtYE 0| 23 AE2{|E(clock stretching) 0|2t £
20, SMBus= [t 35 ms(tTIMEOUT)7HX| O|E S &&LICH. SMBus % MCTP C|HIO|A = 0| L&A

O MEELILE S M= F¢l 22| HEER|= 40| FH|E W7tx| 22 S |X[LIC

Supernova?l I3C ZE £ [3C C|HIO| AL} Z2 AN U= 2|7A| 12C EFZIS T4 XHE £ UELICH O
2L} 13C T2 E}ZI0] SCLE lowZE |X|SH= S0z SHE 7|4 SstE2, AER|H EfZI2
EX10 ME2 HRE H0|EE BtetstAHLE ACKZ SELICH O HE o] 4.6.02 pyCosmicSDK 1.6.0
2 I13C ZEQ| g|HA| 12C M&0f chsl o] EXMIE sHBst= ZEE FItELICE

9

0

== thES ChsL o

o 2 AEYHE ZEVL BAS HIPEX], 22|10 BEJ AN U= St FAS HRSH=X

o LLCIt SESH=E SCL £k 27 4ol ZotLt 7H7H2X|

. o 2EE S EPIS 9|1 M ASRE
. M Jh53HAIZH SOt AERHSHE 2iTRIA EF2ITE 3 Helof
. g Ef3lol ot 5 23

e NVMe-MI| AF2E[= SMBusH|AM I3C BasicRZE2| A= SE1, 1 ttA & o{HE{7 3= EHA|
ARP Get UDID2| PEC ZAIS "H0o{A= SMBus Z|0|Z(EE 27| & M7, quick command), MCTP
L= NVMe-MI HIA|X], Supernovall & 12C ZE= CHEX| &Lt

Mg rjuto]&

1. HE C[Ho|A

oA 2= AKX} =

ZE Binho Supernova st=9of 2[H|H C, HIO] 4.6, 13C =3, 0| 2M

27 HV ZE

HE Binho Supernova Hellof 4.5 olst FW_UNSUPPORTED_COMMAND =
= DEE R

HE Binho Pulsar & st 1S: Pulsar0l= 13C ZE7}
= oAz

(i Microchip Hellof £, 0| A

#HA PIC18F16Q20 stretch target picl8q20.c

Ef2l Curiosity Nano
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13 2 2N

=M H=
UM10204 I12C-bus specification and user manual, Rev. 7, NXP Semiconductors
SMBus 3.2 System Management Bus Specification, version 3.2
PCI-SIG PCI-SIG Engineering Change Notice: Chapter 12. Architectural Out-of-Band
ECN Management
ANO0O015 Setting the 12C SCL duty cycle and an exact bus frequency with the Binho Supernova
and Pulsar
2 A|AE IR

HEJHHM QUM I3C EE2| legacy i2c read 2 legacy i2c write £ 13C ATI0| £AH3HH, 13C 2l
T2 XtA| L-ol| w2t SCLE e LICH BEZF AKX UM O{HE{ Q| HH0{7t o|2{et S-S AT ES0]
2 Z225l0, siA|st= D thA| Sof| SCLE HQIEHL|CE EFZI0| SCLE lowE XI5 Teo{= J|CHL
ct.

O] ZEO| AHE A2 CHZ Ul 7HX| A2 i LICE

o H&H FMo|ofL|2t REYULICE. enable i2c clock stretching(frequency hz) = 0|22 2 2
HA12C H&0f CHoll REE A1, disable i2c clock stretching() 2 ZEE &LICH
initialize & configure = 2EE HL|CH

« 13C E2jm g HiNIEL|Ct. 2= HH Q= S SDR, HDR, CCC &2t init bus, reset bus £
AEH Fw_I3C I2C CLOCK STRETCHING ACTIVE 2t BHl 13cError £ ZMA[ZILICE 13C ClH[O|ARL &
AlSE7| HMof| REE 1AL,

« SMBus E}40I22 ME8L|Ct. 35 msECt 2l AEZ[AES Fw BUS TIMEOUT 2 &2 Z=6HH, H
A= A ELICE
A= ATEQ0] 2210] MEtLIC} 0] SE2 10 kHzO|A 1 MHZ7HX|E 2HoHS0| 10 AlAtst £ £ 2 dist
2LIC} 100 kHzO| CHal 97975 Hz, 400 kHzOf| CHsH 391644 HzO|H, HHA A AX| Zfat 1 % O[LHL!

L|Ct. 400 kHzE do™ ity frof MA| gf2 Xt 7 % X0 7} LIH, 600 kHz SE2 615 kHz=E

SIBILICH(9.2F). 232 o 750 kHz7t A3H0|22 800 kHze 1 MHz 282 25 1 452 St

=

f
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3 ol=Eg]of A
31 LQ ZH|
H 3. 29 ZEd|
i

Binho Supernova, W0 4.6.0 0|4
USB-C #lo|2
SCLE AEH|ASH= 12C = SMBus Et2l, = 3.4H9| gf|m{2A EfZI

EtZl HEO|| 9l= 22 SCLIF SDAS| E XMgt

3.2 oA
H 4. Supernova I3C HV ZEQt EZl 7t HZE
Supernova I3C HV ZE Et2l aofs
SCL SCL e
SDA SDA g
GND GND e
VTARG Ef2l1/0 & MEH EFZIO| O{REOM RS = E2
33 HA 112 AFSt
I3C ZE0|= SCL ZI0| AUSFLICE 12C HAO|= F 22l B0 20| HRELICH X3 HIX|0|M=1
kOhmeZ MAYstn 7 ME|Z = Binho Pulsar| 12C ZEO|AM EQS SZHSLICEH HA Tt HZ
ot 1kOhmOi|A 2.2 kOhm XM ot ¥ 22 S efL|C} SCLO| E0| g™ HAoIt 2= &5 0K
£ 7|02(EE B1k|= {57 3A Yo EL|CHL
F9I: I3C HV ZE= set voltage Ol 2t 1200 mVOllA 3300 mV AtO[2] HMefS MEHRILICE 3.3 VE
ACIX| otz ER2lg HZst7| Moj| Ef2l2] 1/0 MY R AFSHIAIL.
FO|: HAO|= HES2{7} StLITH U0{0f BILICE & W O{RE7I 2RIS S8%t= 22 1 O{HEM XS
2 A|ZSHR| oAl 2.
3.4 o= A E}2

DEE HFoIEH AEY A AZHS XY & = ER2lo] HRRUSLICH of| Al of7to|Eof| ZetEl
stretch target pic18q20.c £ PIC18F16Q20 Curiosity NanoE J2{%t EfZIQE SHEL|Ct. O] EtZl1Q|

12C H2|HZE2 FA70 LA miojct T2 T2yt AlZE Set SCLE |XI5HH, 0= HHE SMBus L|HHO[A
of S=fu ZELLt.
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HS5 HHAERZI ZZES, T4 0x2A

& k=)

OxFO , 5t9| HIO|E, 49| HIO|E M O|F FAJt 2X|g wiotct O Ofo| 32 X0HE AERH: 02 AERXS
7| n

471 D= HIO|EOf CHS|l OxA5 2 Higt

J 8ol A7) gHOLS0| 1 2l

SCLZ} SDA= RB62 RB50]| U&LICH MPLAB XC82 Y =38t MPLAB X EE= Curiosity Nano2| Ez2f
JHEE T2 OiHE TR IMUSAAIL.

ATES o 2
pyCosmicSDK (%] Al Z2|A)E MX|EL|Ct,

pip install --upgrade pycosmicsdk

A3EE smbus_stretch.py £ 0|4l OF7}0| 20i| QUSLICE 1 5fof 2Rt A2 glELICE

-

=002 BE a2

r

import pycosmicsdk as p

dev = p.Device.open(model=p.DeviceModel.SUPERNOVA)

i3c = dev.1i3c()

i3c.set voltage(voltage mv=3300)

i3c.bring up(
push pull rate=p.I3cPushPullRate.PUSH PULL 1 MHZ DC 40,
open_drain_rate=p.I3cOpenDrainRate.OPEN DRAIN 100 KHZ,
i2c_open drain rate=p.I2cOpenDrainRate.STANDARD MODE,

)

print(i3c.enable i2c clock stretching(100 000))

# I2cClockStretching(enabled=True, frequency hz=97975)

data = i3c.legacy i2c read(0x2A, 16)

i3c.disable i2c clock stretching()

B X|AE 17|, & SMBus Read Byte &= Read Word HEI2 &|X|AE{E subaddress 2 MEEHL|CE,
i3c.legacy i2c read(0x0B, 2, subaddress=bytes([0x09])) .
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5.2 MEf I

H 6. 200 1Rot MEf D=

AEl Ex- B o|0|
FW_UNSUPPORTED COMMAND enable, disable 0] 4.5.1 0|8t
FW INVALID PARAMETER enable £ 7110 kHZOIA 1

MHz HD-I-?" ":II‘II-

FW INTERFACE NOT INITIALIZED enable, disable I3C HEEZ{7t 7|5
X %=
FW I3C I2C CLOCK STRETCHING ACTIVE SDR, HDR, CCC, init bus, DEILAHN JAS; HA
reset bus A
FW BUS TIMEOUT BHHA 7] EE= MT| Ef210| SCLEZ 35 msE

CH 2 fXIg

5.3 SMBus EIQl0}

ool 243 & amHA EFZIE 40 ms AER|ASHES HA™RAUS 0f, 1002(2] 27]= Fw BUS TIMEOUT 50
2|2t Fw_I3C NACK ADDRESS 50%|E gretdlin, 7hE 71 A2 46 ms¥ o, O{HE = A& SEHRUSLICH
Z2 NACKE EFZIO|A M5, EFZI0] OFE] 40 msE M S0t CHS FAE =X17| lEYL|Ct.

6 Ext
1.3.2%1 Zo| Epzlnt Z2US HELLICE ERI0| HYS SSELICH
2. EFZI0IM A& LICEH R | Zof Hellojet HE 2 K7 HAIEL|CH
$ python smbus stretch.py read 0x2A 16

FW-4.6.1 1I3C port 3300 mV stretching on, SCL 97975 Hz
read Ox2A: a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

3. Et2l0]| FHLC.

$ python smbus stretch.py write Ox2A 0x01 0x02 0x03
FW-4.6.1 1I3C port 3300 mV stretching on, SCL 97975 Hz
write O0x2A: 01 02 03

4. HHHA IO AERA AZHS AYELICH 2t AZHOICH ASRIEL EllO| AEHES MHHD, 16
BIO|EE 1002] $I20, BE HIOIES HoIBLCt,

= =

i}
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$ python smbus stretch.py sweep
FW-4.6.1 1I3C port 3300 mV stretching on, SCL 97975 Hz
stretch reads ok median ms result
0 us 100 100 6.02 all bytes correct
50 us 100 100 6.02 all bytes correct
500 us 100 100 7
2000 us 100 100 8.13 all bytes correct
10000 us 100 100 18.01 all bytes correct
30000 us 100 100 38.99 all bytes correct

.20 all bytes correct

5. 400 kHzZ gr=tL|Ct.

$ python smbus stretch.py --khz 400 sweep
FW-4.6.1 I3C port 3300 mV stretching on, SCL 391644 Hz

stretch reads ok median ms result

0 us 100 100 5.10 all bytes correct

50 us 100 100 5.04 all bytes correct

500 us 100 100 6.11 all bytes correct

2000 us 100 100 8.25 all bytes correct

10000 us 100 100 16.90 all bytes correct

30000 us 100 100 37.77 all bytes correct
A7 S AlZH2 AERE AlZHol| what, thef AERE A|ZHetE SO{EL T O RE{ 7t O 7|CHRICH=

s=QiLich ASYEE SR6PY| Mofl Ef2e AEH S 002 = SLC
3 * e~
7 SMBusO||A{ I3C BasicRE2| HE SE

SMBusOllA{ I3C Basic2Z T2ts5t= NVMe-MI C|HIO|A = o Yo EIZ ZRIIEE, SAE=HAE H
Z517| Tof| 2t CIHIo| AT o T2 EZS AHESt=X| LOtLHOf ELICE SAETL 2= SE2 PCI-SIG
Engineering Change Notice, Chapter 12, Architectural Out-of-Band Management0| H2|%|0{ &
LICt. smbus stretch.py 2| handoff HE 0] SE2 Supernova I3C ZENA HAHSLICH H 72 &

A2t 2t HA 2| o+ FHE 20 FLIC.
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B7 HESE
F—“ SE A =
Al 2= 8 F=H|

1 SMBus M0|A 7ERZ DISHJ =~ A3ZE. 7Eh 62t @E =2f|Q10|H, CCC HIO|EQ} H|0|E{= 13C
= E%@ DISEC HEZCIHAE: £ 9| IAIZQL|CH NACK= FW_I3C NACK ADDRESS 2 HTIEL|

ACK= I13C Basic C|H}O| AT} ct
0|E|_|_ ==
2 HE A9 61h(ARP Get ATZE, 28 AE A REE A MEf. AIZETL PECE ZQIFLICH

UDID)OllA| SMBus C|HO|A E

A_|H

3 SMBus M & C|H}0|AE &S A3ZE: hold scl low 7 T2wrst( --t2wrst-us ) 59t SCLS
SMBus QIE{H|0|AE 2|Alst lowZ | X|gL|Ct. SMRST#7} Q1= CIHIO| A= CHAl GPIOZ 2|AlE
SMBus ZEE FX| £ UAELICH

4 DISHJE Z&St DISECE LAl DISEC= A3 EE. o|HE{9| SDA EY2 SMBus tHA| s¢t

HHl 5 SMBus E¢ 117| & set sda pull up ( --sda-pull-up )22 MAEMH, 1 0=
I3C Basic ¢ #H7| I13C AZEIS UHEL|C O{HE{ 0= SCL £¢i0| QIO Z Q2 ZQie &
So= Mahetct

5 Tsmb2i3cE 7|Ct2| 11, 13C AFEE. --t-smb2i3c-ms 2 --i3c-voltage-mv = ARt O
Basic MYO= Helst =, HFO|AO A FRtL|C
ENHJE Z3ast ENEC EZ2E3H
AE

6 C|HFO| A7} 8 =2l (Hot-Join) Helo: Hello|7t S FAE = ddstn AIRET 0| £t
e Ct

23 AE T BE= 2= CCCE HRESIEZ(5.28), 2ATHEE= 2B A0MEE ZES H1 45HA| Hof| T
Al &Lt

Saleae 2M7|0)|A| SEZS EHM capture flow.py S AF2ELICE O] AIRIE = Logic 22| AH&S%F AH
E E8f 1M E AZSt, -- F[9| 2142 handoff E M LIS, Logic 22| 12C £447|2t 2+ THA|9] 0]

E2S Er ol Hof| EAISH= flow_labels &} & HHE MEELICH --step-delay-s & Zf HHAHE

EfI2telol N &2 & JLSE THA Atolof| ZHH S SLCt.

E31: SMBus Mg 7|0t MHFHOH, 91% 9| HIX|0AM HAON 4.6.12 63| & 63| ST ZutE AU,
az ot H 01‘"51 2 Ml FHELICE 124 = NACK, 25HAl= 0x2A0A A EFZIS 2T ARP C|H}
O|AE AUCMH, SMBus 2|2 35000 usE LFMS 1 SCLS 350000A 35777 us SO lowZ {X|
HSLIC 35+71|01|A1 BEHAITEXI= 7ERO ACKE EL{1 St Z=QI8H= C{Bto| A7} ER3HH, ARP 5L PEC B
20ll= ARPE X| st ClHO|ATF HetL|Ct = CF #X|of| SIS LICH PEC REI2 CRC-8/SMBUS
check valueZ2t S E&L|Ct.
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$ python smbus stretch.py --khz 400 handoff --address 0x2A 0x2B --sda-pull-up ON --
t2wrst-us 35000
FW-4.6.1 1I3C port 3300 mV (SMBus voltage)
1. DISEC(DISHJ) to 7Eh: NACK, SMBus only
2. SMBus discovery, stretching on, SCL 391644 Hz
static Ox2A: ACK
static 0x2B: FW _I3C NACK ADDRESS
ARP 0x61 Get UDID: FW I3C NACK ADDRESS (no ARP-capable device)
SMBus mode stays.
SMBus reset: SCL held low 35059 us (asked 35000 us)

8 S

¥ 8. smbus_stretch.py &M

=M 712 o|oj
--serial any Supernova Al2|¥ HZ
--voltage-mv 3300 I3C ZE H, HV 7HE{2| 22 12000i|A 3300
- -khz 100 SCL &, 100{|A 1000; #|CH 2F 750 kHzZE S=t

¥ 9. smbus_stretch.py &

o ol =&
read T4, 20|, MEHX __register 87|, MEfX O Z 2f|X|AH HIO|
EslLiE 2 =

write FA, HOIE HIO|EE &
sweep --address , --count, --length A B2 ME: AEY A O,
50, 500, 2000, 10000,
30000 usOflAf 22+ -
count 3| ¢17|
handoff --address , --i3c-voltage-mv, --t-smb2i3c-ms, 7EQ HESE
--hj-timeout-s, --no-smbus-only, --yes,6 --

t2wrst-us , --sda-pull-up, --step-delay-s, --
pulsar-pull-up

g

= Mo REE A1 F& M| EEE NEZE, 0| I13C LEES 13C E2HT0f| A E + U

rlo

A

—

of>

T
N
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©
i

g &x

91 HAE M
H10.EHAE 374

R 2t

O{EHE Binho Supernova, St=90{ 2[H|™ C, B0 4.61( FW-4.6.1). 9.2E9| A3 HAE, SMBus 2|
M Sl SDA E¢ ZH2 227|159 4.6.0 APM Ee|A HEWM 22 )dl:ll L|C}

SAE A PyPI9 pyCosmicSDK 1.6.0, Linux
OE

o]

HA I3C HV ZE, 3.3V, 357 AE{2| Binho Pulsar(E2I0{ 4.6.1)0|A SCLZt SDAO| 1kOhm &

2M7| Acute TravelBus 22| £417], 800 MS/s, &A|Zt 1.6 V

S PIC18F16Q20 Curiosity Nano, stretch target pic18q20.c , F4 Ox2A

9.2 A}

6Eo AYR F {2t oA JHX| AE|A AZHol 2K 2t 16HI0|EX 12002 AUSLICH M| H Lo
M, Ml Hil= O E 2|4 S AELICH 36002 H2, 2F 9l3.
22 7152 B AB0M APH SE|A HERZ A2 I Hih:
o 10X 64HIO|EQ| 2EIR| ¢l7|Qt MT|2 A3 HAEE ¥t 1002 HM&0tCH AERAE 0, 50 us,

500 us, 2 ms, 10 ms S0 HAMSLICE 100 kHz2t 400 kHZOf| A *'°”'é* oF 340039 AEZ A E
Ma = ERE 97| 03Yon, MYUS ULt A So| AT mStElL|C)

=2 A1 21 (LS =N _l_—’

0] 4.6.100M QBHE SCL £&. 400 kHzE = Z2 50 usOlM 30 ms7HX| AEz{|AOCH 16HIO0|E ¢
7| 203:

BN QFE SCLEE

23 g2zt HAM MZ tLOW / tHIGH AEYIHE g7
100 kHz 97975 Hz 98.2 kHz 5105 / 5075 ns 1500%| & 1500%]
400 kHz 391644 Hz 395.3 kHz 1600 / 935 ns 15002 & 1500%]
600 kHz 583657 Hz 615.4 kHz 855 /755 ns 100%| & 100%]
800 kHz 746268 Hz 749 kHz 750/ 585 ns 100%| & 100%]
1 MHz 746268 Hz 7491 kHz 750 / 585 ns 1003| = 100%]

HAY AxZhe T4 o 000071 SCL £7/9| BYAULICE BE
o UM10204 A4 32CH 5| SAIEILICH 400 kHzS HOW viehel SE MF| gt Waishn] YaLCh
kH

2
5| H
500 kHz @82 477707 HzE E106t11 467.3 kHzZE SE6IH, 700 kHz= 652173 HzE E10stD

£ 0| M tLOWS tHIGHE 8liE 2=
L

F
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696.9 kHzZ SZI5t11, 600 kHz= QEELH 2.6 % =4 SAELIC 400 kHzE = "ot K291 S
QSHLHH HAS ZHYSHYAL.

glm A EfZI0] AE|ESHK| 242 U 400 kHzE Hi= $17]= F HM HIO|EO0| M OxFFE

=0 M 1002 & 0%]), HHH AEHE 87|= BF YAYLICL O{H-ES| SCL2 & E* 2F Z2H, Bt
Aol 23 AEHE R AN ASLICH Xsl= 0|Z0] {RHE|7} OfL|2f, AE=|E 8i0|= & HM HiO|EE |
o 2E5HX] Zot= WA Bf2lo| HHYOf i20] 2t THEFtL T,

SMBus Z|Al( hold scl low ), X|™E 55| SX|, AMH 22|A JI01 FW-4.5.1-b11a067e , AcuteOllA =
M3t SCL low AlZEH 2M7|9] I ZA[0f 2% XK= 2F 1.5 ms %A 3|22 H| M &LICt.

H 12. SMBus 2|42 2|3t SCL |4

3z HA A 2L O{RHE| gt X = 2471

1ms 999.70| A 1678 us 100001 A 1677 us 52| & 52|

10 ms 99870{|4 11006 us 1000004 10998 us 53| & 5%

35 ms 3499601M 35941 us 350000{|Af 35937 us ZEdH 53] 5%, 2[Ml 2o
100 ms 1000130{A{ 100114 us 100000 us 53] & 5%

R AZE2 [ 2k 1 ms ZO{E £ A1, BM7|9] 2 CiH| X(CH 013 % HOHE 4 AUOH, 0]= O{RHE] LY
HHXI7|9 518 QAIRULICE T2wrst= 0| (IR E F11 QHESIUAIR. 0 uset1sE HiE U2
FW_INVALID PARAMETER 2 7{2E|0H, WY0{ 4.512 Fw_UNSUPPORTED COMMAND 2 SEtetL|C},

SDA E¢2 Pulsare| EY2 & HE{0A 2t STOPO|A SCL A& 5E SDAZ} 1.6 VE €& mi7tx| Q| X[
OZ EZXIMELICE. oFF O|A 7813 ns, ON 0lA 5975 ns, AUTO Ol 5965 nsESLICEH M A& R0 A,

ToM-d

23 AEE ZE AL o2t 2#A 20| 817]= 102 & 102 &LIC

Of= stLte| HIX|ofl A X&|7t £t 20|, AtFo| ObElL|Lt.
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BINHO ANGO14 APPLICATION NOTE

= e
10 =H| ol 2
H13. 25X sl Z2
=M kst #elat =X|
enable Al FW_UNSUPPORTED COMMAND 20 4.5.1 0|8}, Supernovas 4.6.0 0|42 Z IH|0|E
BN,
HOE 227 QEECHEM Be SCLOj| 20| 2iS. EYS FISHAIR(3.3F).
FW I3C I2C CLOCK STRETCHING ACTIVE DEJL AT MEHOA 1I3C TES HESLICH HA
disable i2c_clock stretching & ZTESHIA|IL.
FW BUS TIMEOUT Et210| SCLE 35 msELCt ZA| RARASLICL EFZIE &l
SHAAIR. 0|42 SMBus tTIMEQUTILICE.
HmAA EZIS Mot 2z EfZl2 M AEHE HE5t7| 2l 12C HZ|HEHE CHA|
FW_I3C NACK ADDRESS AEELICH AFZEE 0|Z /6 10 msE 7|CHLICH
DETHAT MEjoM AERE ERZICERE HR Ol A2l SZF 13C T2 7|CH2|X| t&LICH BEE HYA
El G0 2.
400 kHzE H= £ 52 enable Al 4.6.02] 1 MHz st 0| 2| H2||0]. SupernovaZ 0|
FW_INVALID PARAMETER ESIAAIR.
400 kHzE €= £Z0|A sweep & ZHAA EfZI0] AER|AHSIX| b SCHPH MIIE &
FW I3C I2C NACK BYTE FELICH M3 HX|oflM 243 A F 13| AS CHA| A

A2

Saleae Logic Pro0lM capture flow.py 7t &  CIXIE 2A|Zt0| ClHIO|A 7|22 ILICH 3.3 V HAO = -

RE FALHO|HE C|ZL Y -threshold 3.3 & MESHA|2. X3 Logic Pro 80f|A
= 22 A0 SCLO| high¥! i 20|= SDA 01|X|7|-
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A0l A NACK O] SSEIX| AJAELICE. --voltage-mv E HRISHIAIL.

TECHSUPPORT@BINHO.IO - REV 1.0 12 / 15



BINHO ANGO14 APPLICATION NOTE

1 otoq
H 14. 250f
20 o|n|
12C Inter-Integrated Circuit
I13C MIPI Improved Inter-Integrated Circuit
SMBus System Management Bus
MCTP Management Component Transport Protocol
SCL Z1E 2 2kQl(Serial clock line)
SDA XI™ ¢|0|E 2t2l(Serial data line)
SDR Single data rate, 7|2 I1I3C M4 ZE
HDR High data rate I13C & 2=
CcccC I3C common command code
tTIMEOUT SMBus 2% low E}0}2, 35 ms
ARP SMBus Address Resolution Protocol
PEC SMBus packet error code, CRC-8
uDID SMBus unique device identifier
DISEC, ENEC EfZl O|HIES H| g3} 5l 2 M3l5H= I3C CCC
Hot-Join EtZI0| B A0 Hofsto] S FAE W= I13C O[HIE
NVMe-MI NVM Express Management Interface
T2wrst, Tsmb2i3c PCI-SIG A& S &2 Eto|Y m2to|E
12 2M W £A =0 et H Apgt

O] EMofl HAI=|1 oAl MISE[= of7to|Hofl ZeHEl ofjx| 2E= Hot 3 HZ 222 MIELICH MIT 2t0]

—

MAZ HYZE|H, 2t M A HE2 Ot710| E0f| ZEE[0f RUAELITY.

Ot7I0|E AN0O14-assets.zip O = smbus stretch.py, capture flow.py, flow labels Logic 2 &
E, test flow labels.py, stretch target pic18q20.c 5! LICENSE 7} LetE|0] JUELICE
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13 A o=

H15. 74H 0|

EIHI L} M
- =L 23
0.1 25 September = LHE HEE &0t H0 4.6.0 L pyCosmicSDK 1.6.0 AFH ZE|A UM BH.

2026

0.2 28 September ~ NVMe-MIE2E M= #HZA. £|T] 1 MHz £E(&KF| 746 kHz). 72 SMBusOllA 13C
2026 BasicR=9| Z1& SE handoff HEH F7L

0.3 28 September
2026

oy

= 520| hold scl low @ set sda pull up =7} % 1 =Xzt

0.4 30 September ~ HHI0] 4.61 %! PyPI2| pyCosmicSDK 1.6.00{ A CHA| £, 2 E QX0f| Chet HA
2026 4 SCL £k; 400 kHzE HoH ttetk|= £ &= 242 --serial Ol
pyCosmicSDK 1.6.00|A] SZt.

1.0 6 November 3.
2026
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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 1.0

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. PIC, MPLAB %! Curiosity= Microchip
Technology Incorporated®| & = S5 AHEQLICH
Acute 2! TravelBus= Acute Technology Inc.2| 4% = S
£ MEQLICE PCI-SIGE= PCI-SIGS| 2 AHILICH NVMe
2! NVMe-MI= NVM Express, Inc.2| AFlL|Ct,
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