BINHO ANGO14 APPLICATION NOTE
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ANO0O014, Supernova, I13C, 12C, SMBus, MCTP, 7w o X kL wF, L — 12C, tTIMEOUT,
NVMe-MI, ARP, 'K k¥ 341 > (Hot-Join) , PIC18F16Q20, pyCosmicSDK
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TR—7TYrZHFO>E—FZEBMLE L A/ —FTld. COE—FZFHBAL. COE—FR
TUVAYIAMLYFZITSIR—TY b ZHmAZEETTEIRAV) el AIEICERLEV 7L
VRABR=TYy DT =Lz T ERELET, AEERIE. 2—47 v A 0ms A5 30 ms
DAL wF#ITS5 &M T, 100 kHz ¥ 400 kHz ICH51F3 3 [BDEITT 3600 [EF 3600 [ElD
FAHLNMNELL, E—RDLEET $3# 750 kHz £T. ALY FZES TANTDHRAHL
HELWVWEWSHDT LTz AT U T K& PCI-SIG D70 bA TN REBAKICH D
SMBus m5 I3C Basic ANDIERH 7 AO—H. 74 SR THREAREEE TRITLET.
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IEC&®IC

12C Z—4"w bld. 7RL X% ACK L7, IGZE X TORREERRS 120IC SCL % Low ICRIFT S
ZehHbEFY, a2 rO—FIL SCL BB EIND FTHLABITNEERD FEA. 12CHETIEC
NxosOv I ML wyF L HY. SMBus TldiRA 35 ms (tTIMEOUT) FTHARINTLET,
SMBus TNAXELUPMCTP TNA R ChEBENICERLEY, EXEBEHOEEI> O
—Jld. ENEFTETZEFTI/OVIZHFEFLET,

Supernova @ 13C R— M. IBC FNAREBLENZEDL AL —12C 2= MZT7UVEXTE
£9, LHLl. FDIBC IV UIEFE—7 Y D SCL % Low ICRIFLTWAEHI7Ovo%xH L
BFd7H. OV IRNLYFEITSZ—T Y MIEY FZED ZIFL. BXIFR> T —4 %
BEH. ACK WMEonEFtRA., 7R TET7—LTx7 4.6.0 £ pyCosmicSDK 1.6.0 I&. 13C R
—hrEDLAS— 12CEHEICODVWTINEZ BRI ZE—RZEBMLE LT

i PR E

AETIIXRDORAEEZRWVE T,

e VJOWIRMLYFE—RHMEETINRL. E—FHIF U OMICELTTIRA

o E—RAEETSSCLL—FrE., ZNHAEREICEN IFELD

e ZOE—RENLTZOVIRMLYFEITIZR—T Y NEFRAEZTTEZIXIUTH

o REFRERFFEISITIOVIRMNLYFEITSIVI7LYREZ—TFY NEEDT7—LTLT

o TDH—T v MINTIAEHER

e NVMe-MI TEHR TN 3 SMBus 15 13C Basic ANDIEHET7O—¥. TEDSET7HTEAHNETT
BRATvT

ARP Get UDID ® PEC FT w9 %825 SMBus 7L—=>4 (JOvyoU—ReJOvoS5A

ke 4w OV ER). MCTP Xyt —2% NVMe-MI X wE— LT Supernova DRI L

72 12C R— MIHRWEE Ao
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1.2 HRTINAT R
R1LWART /N1

& md RIS 1RHL

av Binho Supernova N—=RozF7)ES3>C. T7—LA HEEH. KE

O D7 461, I3CHV R—b

-2

ayv Binho Supernova T77—LTU T 45150 FW_UNSUPPORTED COMMAND

Fig] TE-REET

-2

ay Binho Pulsar IAT XA\ 1 Pulsar (213 13C R —

O OB D EEA

-7

7 Microchip T7—LIT7T REFEH. AE

7L PIC18F16Q20 stretch target picl18qg20.c

S Curiosity Nano

Q_

Ty

|\
13 REE

2. BEER

i) 21k

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 Binho Supernova & & U Pulsar IC&k 3 12C SCL 72— 7« b X IERER /N R BB DRAE
2 AT LEE

E—RHBATDEE, IB3CR—FLED legacy i2c read ¥ legacy i2c write [X13C T UIC
FOoTETEIN, BC IV UVIFMBEDRT Y a—)LTSCLZEREHLET, E—RHBFTVDEE.
TRTEZD T77—LITxT7IEINSDEXEEY 7 77 To/AYEYS L. SCLZBRTZE7
T—XDHEICSCL Z BRRLFT, 2—4 v bH SCL Z Low ICRFLTULWIUE. 77 —LT 7
FELED,

E—ROFEVAIE. XD A4 DOEERICE>TREDET,
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o CNIREESEDA T3 TREL, E—FTT,
enable i2c clock stretching(frequency hz) & MO IRTODL A — 12C EFnElcxd LTE
—R%ZAIZL. disable i2c clock stretching() (A 7IC L d, initialize &
configure HE—RZATICLF T,

e I3C FZ 71y %ZHRLEY, E—RHA>DR. SDR. HDR. CCC OEMFUH L.
init bus B KTV reset bus (k. XFT—H X FW_I3C I2C_CLOCK STRETCHING ACTIVE D
I3cError ZXEH L E T, I1I3C TN REBETBRICE—RZATICLTLIETL,

o SMBus #TL7 V7 r2EBRALEY, 35ms #BZX B XML wFI& FW BUS TIMEOUT TEREZIR
TL. NRIFBEBEINET,

e L=FRYI7b0I7/0vITREINE T, COFUHLIE 10 kHz B'5 1 MHz ZZ (7
¥, StE L7 L—bZIEL £ 9, 100 kHz Tl& 97975 Hz. 400 kHz Tl 391644 Hz T. £
DB EDEIFT1% UANTY, 400kHz 2BZ 3. BENBZL—hEEEORTOEIIRA7
% IZ72 D, 600 kHz DEKIF 615 kHz TEIME LE£T (9.2 &) 20w U D LERIFHK 750 kHz
D7z, 800 kHz & 1MHz DERIFEE5HFDETEE LE T,

3 N—=Fox70ty 7y
31 BB

R 3. MELHE
mB
Binho Supernova. 7 7 —L7U T 7 4.6.0 L%
uUsB-C 7¥—7JL

SCLOZAYIARLYF%{T5 12C £/clE SMBus =47y by HZWE 34DV T 7L YAZ—=7
v b

B—7y bAR=FRIZTILT v THRWER. SCL & SDA O FILT v T

3.2 T
& 4. Supernova @ 13C HV 7R— k& & —4" v b DR
Supernova I3C HV 7R—k 2=y k BT
SCL SCL WA
SDA SDA WA
GND GND WA
VTARG =7y rDIO0ER HER 2TV RETEATINGHRETRIHE
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NRICEATZIEESIE

[B3CR—KRICIESCLDFINT v TIHhH D £ A 12C NIATIEAAD A NCTILT Y THRET
To FAFeBD RUFTlE. 1kOhm IZFRE L TF A RILIREEIZ L 7= Binho Pulsar @ 12C /R— kH'5
TINTyTEBELIE. NABEEAD 1KOhm H'5 2.2 kKOhm DIEIRDOR 7 THRE L& =R L
£9, SCLICTILT Yy TIH RV, T7—LTzT7HUBENDITvITCIFET B7H. RE
TNBL—FMEIREI<ETFTLETD,

53! ISCHVAR— k& set voltage TEEZZHEIRLEY (1200 mV »5 3300 mV), 3.3V b
LSYbTHRVWE—4y b EEHTIENC. 42— v bD /0 BEICRELTLEET L,

FAE . NZREOOA>FO—FIF12EFICLTLEET VW, 2BBOT7H AN TILT Y THMRT 3
mea. TDTRTADSEEERIBLAEVWTLIETU,

DI7LIRE=Fy bk

COE—RZRETRICIE. ALY FREZHRETTZ3X—T v bR ETL. 7EY T7—5
A4 JICEENS stretch target picl8q20.c . PIC18F16Q20 Curiosity Nano # Dk S K& —
Ty RILET, TDORCARDTIILIE. 7RLZA—ROEUICTOY T LRIREAEF/E 721+ SCL
ERIFLET, CTNIEED —IRED SMBus 7 /N1 XDIRDEWVWCR LTI,

K5 VI7LYZRE2—4y bO7ORIL. 7RL X Ox2A

LIRS R

OXFO . TFAI/NA k. EfI/NA K LEDT R L Z—HD=TIC. ZDEOY A7 OMBLEIFI LY
ZEEAH Fo OTAMLYFZAT

FHH L IRTD/NA T OxA5 ZBY

ZOMDEEAH T THEE

SCL & SDA |3 RB6 & RB5 T3, MPLAB XC8 TEJL K L. MPLAB X F7zI& Curiosity Nano @ K
SwIT7UR FOY TEETAAEETETAATLLEE L,

VYI2bkox70tEY TV
pyCosmicSDK (R —X) #A VR +—ILLET,

pip install --upgrade pycosmicsdk

ZX71) Tk smbus stretch.py 7ty F7—AATICEENTUVET, MICHRELRDDIEHD F
Ao
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5 o209 22XALYyFE—F
5.1 EWAH
OB LDAHAETRLED,

import pycosmicsdk as p

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

i3c = dev.i3c()

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()

LY Xa5AHH L (SMBus @ Read Byte 7zl Read Word M/XZ—>) Tld. LY RE%
subaddress £ L TiHELZFT © i3c.legacy i2c read(0x0B, 2, subaddress=bytes([0x09])) o

5.2 ATF=22Z23—F

£6. E—REABORXT—XXI—R

ATF—82 EHTT =

FW_UNSUPPORTED COMMAND enable. disable T77—LoxT7 4514
Al

FW_INVALID PARAMETER enable L— A0 kHz 55 1

MHz DOEE

FW_INTERFACE NOT INITIALIZED enable. disable I3C O bAO—ZHEEE)
ThTLZaL
FW I3C I2C CLOCK STRETCHING ACTIVE SDR. HDR. CCC. E—RHF >, KIZAT
init bus « reset bus 129 %
FW_BUS TIMEOUT LAY —0FEAst LERIFE Z—%7y Y SCL % 35
FTiAH ms KDRIFEFLE
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5.3 SMBus #1 L7V +

T7—LT 7R, VT 7L YRAZ—5wb%Z 40ms X Ly FIZERE LA T, 100 ED
A LIE 50 B Fw BUS TIMEOUT & 50 [E]¢D Fw I3C NACK ADDRESS #iR L. HmE(X 46 ms T
LTco 7HATRIE IDETRERREZREE Lo PRLXNACK EZ—47w MZERLEFY, 4—
TYyMFA0msZATY LT WVWARBICRDT7RLZAZED ZIFLET,

6 =]

1L.32FOEEDICEZ—T Y FETNT Yy TZ2EHTELET, 4—7 v MCEBRZIRALE T,

2. 3=y b BmAHLET, 11TBICIE T 7— LTz 7EBMABL — EARREINET,
$ 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.Z—=T v MIEZAAE T,

$ python smbus stretch.py write 0x2A 0x01 0x02 0x03
FW-4.6.1 I3C port 3300 mV stretching on, SCL 97975 Hz
write 0x2A: 01 02 03

4. )77 LYRE=Fy TR ALy FEBEZIA—TFLET, FEEEICOVWT. U7+
EE2—=7y bD ALYy FZEHFREL. 16 N1 bDFAE LZ 100 BTV TARTO/NA bZhE
BLEI

$ 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
10000 us 100 100 18.01 all bytes correct
30000 us 100 100 38.99 all bytes correct

.20 all bytes correct
.13 all bytes correct

5.400 kHz T#DIBRL £,
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$ python smbus stretch.py --khz 400 sweep
FW-4.6.1 1I3C 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

1EIDFHEAE LHTD DFEOPRREIFIZI MLy FEeHIT, FFIA LYy FORITEMLET, D
gD THATREIBEFHLE LT RTVTMIRTHICHZ—TY FOX MLy FZ 0ICRLE
ED

7 SMBus H'5 13C Basic ADEH 70—

SMBus ‘5 13C Basic A#179 % NVMe-MI /N1 XU 1$OE > ZHE T 378, KA MMINR
EEBETDHIC. BETNAZANEE5DT7ONINEFERBTEINEARDIBENHD £J, K+
HMES 7Ha—IE. PCI-SIG Engineering Change Notice @ Chapter 12, Architectural Out-of-Band
Management TEEZE SN T WE Y, smbus stretch.py @ handoff ATV RiE. %
Supernova M 13CR—hETEFTLET, R7ICEXATv T, ThENEHENRITIEhETRL
ES
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RI7.BEIO—-DRTv S

70—

SMBus EET 7Eh IC
DISHJ ¥ @ DISEC =70
—R*xv¥y b, ACK THN
I& 13C Basic 7/\1 XH'7F
EY3

2B2TFA4 VI T RLABLY
61h (ARP Get UDID) T®
SMBus 7 /N Xt&H

SMBus EB7T /N1 ZAHED
h o7&  SMBus 1 > &
Jx—X&EEv L.
SMBus E—RICECED

B DISHJ {3 @ DISEC.
Z0%% SMBus L7y I%
Z 7. 13C Basic L7 v~/
"BA>

Tsmb2i3c F#& L. 13C
Basic BIEIC#1TL. ENHJ
fED ENEC #7O0— K=+
¥Rk

FTINAADRY kY31
(Hot-Join) ¥ 3

RIUT ke =TV RLAVIETER AV A DHT, CCC N1 b
ET—=RIF1BC L—brD Ty aFILTY, NACK I
FW_I3C NACK ADDRESS ¥ LTHREINFET

R0V The VAYIRMLYFE—FZFUICLTEITLES
ATV T ML PEC ZHERRL F T

X217k hold scl low A T2wrst ( --t2wrst-us ) D
SCL % Low IC1R¥E L £9- SMRST# %##DF/\1 XL GPIO H
S5ty bg23HTEET

DISEC IZX 7 Tk 7HATFRD SDA FIL7 v 7i& SMBus 7 =
—XHFIZ set_sda pull up ( --sda-pull-up) THREL. ¥
DEIFIBC TUIUICRWVET, THTRICIESCLOTILT v T
HaWizd. NEBTILT v TIEFHTYDEZE T

291) Tk, --t-smb2i3c-ms ¥ --i3c-voltage-mv {4k
ETNAADGREDET

T7—LUT7 AAFIVvITRLRAZESEIDHET. RV
ThheheRTLET

IOV IRARLYFE—RIFTRTD CCC 2IERIT S/ (5.28). RVVT NIRRTV T2 DM
FIE—RZ A2ICL. ATV 7 4 ORICBUA ZICLE T,

70O—% Saleae 7+ ¥ THEERT BICIE. capture flow.py ZEAL X9, Zhik Logic 2 D

Bt —NEN LTy FF v EBAL.

-- ICKE< BT handoff #3EfTL. Logic 2 d I12C

TFSAHE. ATV T BHEDITICRT TS flow labels ILREEEX L BICF ¥ TF v 2 RF
--step-delay-s IIXTv 7D BREZEF. A1 LTZA YV ETERATYIZRBDII6NS
KOICLZEFT,

LEYS

TECHSUPPORT@BINHO.IO
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Fi: RITLDIE SMBus ERDODIEDATY, QTEHDRYFICEWT T 7—LTTT 461T6
B4 6 BE—DFEREED. 5B 1EIFTATEZD) Y FMETL, XT v 7 11&NACK &%&

D TV 7 2E0x2ADN T 7 LY RE—4y hEEH L ARP 7/ RIFt&HE 9. SMBus 1)
v M 35000 us ZER L7= £ FIZ SCL % 35000 us H*5 35777 us DR Low ICRIFLEFL

Tco ATV T 3B 6ICIET7TENZ ACK LRy b2 310> T 37T/ XHRUET, ARP & PEC DfF
B&ICIE ARP WIHT /NA XADRBRETY,
CRC-8/SMBUS MO F T v ZfBICX L COHFERINTVE T,

EBELHARYTFICIFHD EFHEATLT . PECIL—F I
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$ python smbus stretch.py --khz 400 handoff --address 0x2A O0x2B --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 Ox2B: 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 D77L>R
£ 8. smbus_stretch.py OF 7> 3>
F7>ay F7AILE Bk
--serial G Supernova D> 7I)ILES
--voltage-mv 3300 I3C R— FEE. HV ORI X TIE 1200 H*5 3300
--khz 100 SCL L— k. 10 75 1000, SRATHI 750 kHz TENE

# 9. smbus_stretch.py ® A< > K

avvEk 5% ;e

read TRLZA, BT #7>3>D --register FiAHHL, 73> TINA b
DL T REZEZTAARRICHH
Y

write 7 RLZ. NA KT NA Rz EERAD

sweep --address . --count . --length DI77LYRE—Fy FER T X

~Lw3F 0. 50. 500. 2000.
10000, 30000 us T. #N#&MN
--count [EIFEHHT

handoff --address . --i3c-voltage-mv . --t- 7 BiOEEH T O—
smb2i3c-ms . --hj-timeout-s . --no-smbus-
only « --yes. --t2wrst-us. --sda-pull-
up . --step-delay-s. --pulsar-pull-up

ITARTODOAYY RISEEDFICE—RZBMIC L. BTHICEMICT S0, TDRIBCHR—F%
I3C FS T4 v IICERATEET,
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9 AEFRR
9.1 TR MER
£10. 7 2 MER
b= fi&

TRAS Binho Supernova, \—Rox7UEY3>Y C. 77—LTT7 461 (FW-4.6.1). 9.2 &
4 DY —UER. SMBus Utzw k. SDA FILT7 v 7DBRIEIE. BLHEEED 46.0 LU —X
EILRICEZHDTY

R+ PyPI @ pyCosmicSDK 1.6.0. Linux
V7 hk
o7

N I3C HV 7R— k. 3.3 V. 74 RJLIREED Binho Pulsar (7 7—L™Z T 7 4.61) H5 SCL &
SDA IC1kOhm O FILT w7

TrZ Acute TravelBus O w7 7+ 544, 800 MS/s. AL v 3)LR16V

2= PIC18F16Q20 Curiosity Nano. stretch target picl8g20.c . 77 KL X Ox2A

9.2 ER

BEIDRA—TIF. 2 DDL—hE 6 DD MLy FEREICHI=>T. 16 /N1 ~9D 1200 [EFEHH
LEL7 Tz 3EETL. 3EBIRT7ZHETEZ2DOUtE Y FEICITTUWE LTz, 3600 EHAELKL.
IZ>—IEHHFHATLT

FLBED Y 7 — LY T PRIECSVT, TLUU—REL R THENZOMOBRIZRO L ED
T

e THBE64ANTFDTVALEFAHELEEZTIAAEITL. 100 EXZCICX MLy F% 0. 50
us. 500us. 2ms. 10 ms DETEE LY —7#E% 1 100 kHz & 400 kHz T. 1EIDETH
72D 3400 BIO X Ly F% HISEXRTAERTAHELIZ OB T L, BRI VILEBDORIT
EEHET,

T77—LI7TT7 461ICHEITZBERIED SCL L—FTY, 400 kHz ZEBZ B4 TIE. 50 us H
530ms D EXARLYFIZDOWVWT 16 NA FDFEAH L%Z 20 EIfTVE L7,
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KRN ERZrdSCLL—b

E:514 $REE KR DER tLOW / tHIGH ALy FEESTHAHEL
100 kHz 97975 Hz 98.2 kHz 5105 / 5075 ns 1500 [E]# 1500 [

400 kHz 391644 Hz 395.3 kHz 1600 / 935 ns 1500 [E]# 1500 [@]

600 kHz 583657 Hz 615.4 kHz 855/ 755 ns 100 [E]+ 100 [F]

800 kHz 746268 Hz 7491 kHz 750 / 585 ns 100 [E]+F 100 [F]

1 MHz 746268 Hz 749.1 kHz 750/ 585 ns 100 [E]+ 100 [E

KEBEORFEOMEIE. L — kTH 9000 O SCL AHRICHTZFHIRETYT, INTDL— T tLOW
C tHIGH |3 FE— F D UM10204 D&/IME%Z EBl>TWE 9, 400 kHz %X . RT3 L —
MMEREBORFIEBRE L EH Ao 500 kHz DEK(Z 477707 Hz % LT 467.3 kHz TEIfEL.

700 kHz (& 652173 Hz %3R4 LT 696.9 kHz TEIfEL. 600 kHz IZERED 2.6 % Z<BEL £
Yo 400 kHz ZBX B IERERL — FHAEER BEIF. REOFEZRAELTILEIV,

Y77 LYRRZ—=5y EHR LY FEITDRWVES. 400 kHz ZBX 2FAHLIE 2 N1 FBIC
OXFF ZRL. &L —HFT100[EF 0 EAELWMERTL e —A. ALY FEH#ESTAHLIF
IARTELWMERTLTze 7HTRDSCLIFEESDHGEBRILT. #—7 v cEEBODIVOYVIR
FLYFDRATIZE>TVWBREFEITHN BAED XY, fhfcbld. ChET7H TR TIER. ALY
FRLTIE 2 N1 FEZBICES ESICO—RTEBWIU I 7 LY RAR—TFY DT 7—LTx7T
ICERTZ2HDEEZEZXTVETD,

SMBus Jtw k (hold_scl low). BRA> L 5EIDFREF. FLUJ)—RT7—LTTT FW-
4.5.1-b11a067e . Acute THIEL 7= SCL ® Low BREITY, 7F 4 HD/N\y 7 7EBRZ F-<H
BFIW 15 ms B FRAMSENS 2. BRALTWLWET,

#F12. SMBus Ut v bD7=H®D SCL 17#F

ER(E KRB DER T ORIEME TATRADHREE FFR0FmEAHEL

1ms 999.7 H'5 1678 us 1000 5 1677 us 5 a4 5[]

10 ms 9987 15 11006 us 10000 H'5 10998 us 5 [Eeh 5[]

35 ms 34996 H'5 35941 us 35000 »5 35937 FBE—RTS5@EF5E, Uty bMEBE
us ¥k

100 100013 H*5 100114 100000 us 5 [Eldr 5[]

ms us

FREFIIRATH IMs R<BRBZIZLHHD. 7FIHF0oOv 7ICHLTHERAK 013 % B< %3
ENBDFET, THETHTRONEBRIRBDIFAET T, cDIY—CUZRIAAT T2wrst ZEK
LTLETW, Ous & 1s % #8Z A1EIE FW_INVALID PARAMETER THEEZ TN, 7 7—LU T 7 451
|& FW_UNSUPPORTED COMMAND % iRL %95,

SDA V7w F%&. Pulsar DFILT v T F TICLTARRET. & STOP ICHWT SCL DIr5 A
DH5 SDAN 1.6V ZH)Z X TOEEL LTAELE L7 OFF T7813ns. ON T 5975 ns.

TECHSUPPORT@BINHO.IO - REV 1.0 12 / 16



BINHO ANGO14 APPLICATION NOTE

AUTO T 5965ns T3, AHLIZ. ZOVIX LY FE—ROBEICHHDIDEST. 3 DDERTE
IARTT10EH10ETL,

NBIE 1 DDRYFTHIEBENRAELIMETHD. ARMETIEHD £H Ao

10 | o Rl ol 2/ 4

R1B. +ITIIa—FavY

TECHSUPPORT@BINHO.IO

fER

enable T FW_UNSUPPORTED COMMAND

WETNBL— FHERBEZASTES

FW I3C I2C_CLOCK STRETCHING ACTIVE

FW_BUS_TIMEOUT

D77 LYRE—=4y ~OBREBEED
FW_I3C_NACK ADDRESS

E-RAFTOE yOv IR LY TFET
SRy b BERoT—&

400 kHz Z#8 X 5 %4 T enable B
FW_INVALID PARAMETER

400 kHz Z#B R 3% H T sweep IC
Fw I3C_I2C NACK BYTE

Saleae Logic Pro T capture flow.py 7'%R
D27 RLRET—R%ZTO—RT3

I3C Basic T/N\1M XN EICHZDIC
handoff M X 7w 1hH NACK
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ZZ 5N 3RE L

J7—LTU 7 451 LEITY, Supernova % 4.6.0 L
FRICEFL TR EI W,

SCLICTILT v IHHD FHA. BIILTL TV
(3.3 #9),

E—RHAA D OIRET I3C DIFUHE LAMTHONE L
Tco $ElC disable i2c clock stretching ZFFT
HLTLLREEWL,

2=y kN SCL%Z 35ms KOECFFLEL &
—7y b ERESELTLIEEV, Zhld SMBus ®
tTIMEOUT T3,

=7y MIFLWI MLy FEBERY 370HIC12C
RUTIINZBEHLEIT, XTIV TMEITDRSHIC
10 ms L £ 9%

BEEEDTT, BCIVIVIFFELEEA. E—R
EAUICLTLIES W,

TMHz D EREEA LT 46.0 KDEIDT7—LD T
7 T9, Supernova ZEFH LTI,

D77LYREZ—=4y kH. ALY FEITOTLREN
BICHEREDEIAATWMD CIFLE L. FAcBD
RYFTIE 24 BDODRA—=FH1ETLce R1—T%
BEITLTLLETL,

FORINZALYSIIRBTNARDT I HILEDEFE
T9, 3.3V /VATIE --threshold 3.3 %#ELT
2TV, Fh=B D Logic Pro 8 Tld. AL XA —7IC
HUWT SCL ' High ofICHERE T/ SDA T v IH
732 H5 50 ITEA L. 5£DIEd T START & STOP
TLl7

TINA ZDERE LTZEET SMBus E— RIZZR > TLVA
Wh. EBRMPA->TWEHA, --voltage-mv ZFESR
LTLIETL,
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12C Inter-Integrated Circuit
I13C MIPI Improved Inter-Integrated Circuit
SMBus System Management Bus
MCTP Management Component Transport Protocol
SCL SUTFINoOvISAY
SDA SUTINT=ES5A Y
SDR SV T—RL— b I3C DEAXREXE—R
HDR I3C DBT—&R L — MEXEE—NR
CCC BCHBIT>RFI—F
tTIMEOUT SMBus @2 0Owv % Low -1 L7 7 k. 35ms
ARP SMBus Address Resolution Protocol
PEC SMBus /N7 hIT5—3J—F. CRC-8
uDID SMBus BB 7 /N1 Z#BIF
DISEC, ENEC B—=Ty hRY M EEMMES L UEMLT S 13C CCC
Hot-Join B=7y EORNZTBMLTRAFT IV I T RLRAZZITES 13C 1R K
NVMe-MI NVM Express Management Interface

T2wrst, Tsmb2i3c PCI-SIGRHE7O—DRA I VI INTX—A

12 AXEDY—XO—KRICET3EE

AEICRL. HBOT7—HATTRMIZ T FILI— R FHES SUESERICRHIZHOT
Fo MIT ZAEYRADTFTRATNTED, DX T—AHITICEENTULET,

T7—7H-4 7 ANOO14-assets.zip (ZIE. smbus stretch.py . capture flow.py . flow labels
Logic 2 ¥L3EHEBE. test flow labels.py . stretch target pic18q20.c H&TF LICENSE H'& &
NnTVWEI,
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13 cRETRERE
R 15. HETEFE

yE

o3 Afd HEA

>

0.1 25 #HALEa2a—BARZ T+, 77—LT T 46.0 & pyCosmicSDK 1.6.0 DS
September LU —=ZXEI R TRIE.
2026

0.2 28 NVMe-MI BIFIZZ 1 FILEZEE, K TMHz DL — b (5E%) 746 kHz), 7
September #id SMBus H5 13C Basic ADIEEH 7 O— ¥ handoff <> R%&EENM,.
2026

0.3 28 WH70O—IC hold scl low ¥ set sda pull up #EBAIL. ZTDRAIERE
September Rz
2026

0.4 30 T7—LTITT 461 ¢ PyPl ® pyCosmicSDK 1.6.0 THEIE, TARNTOHEXR
September ICDWTERORKA,D SCL L— b Zi#. 400 kHz ZBZX 3 RSN L —
2026 MIHEIEE, --serial ' pyCosmicSDK 1.6.0 TEIfE,

1.0 6 November N::
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 & & U Curiosity |&. Microchip
Technology Incorporated D EHZE % 7= | B ERFEIET T
Acute KT TravelBus (F. Acute Technology Inc. DFEHIZE
FIIBERFIE T, PCI-SIG & PCI-SIG DEERFIET I,
NVMe & & T NVMe-MI [& NVM Express, Inc. DFEIET
ER
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