BINHO ANGO14 APPLICATION NOTE

binho

VAT

1 Binho Supernova 73
NVMe-MI LI EER O
12C/SMBus/I3C 1%k

ANOGO14
XHEER
x§Ei ANO0O014, Supernova, I3C, 12C, SMBus, MCTP, Bt$hZEE (clock stretching) , 154t 12C
(legacy 12C) , tTIMEOUT, NVMe-MI, ARP, #II\ (Hot-Join) , PIC18F16Q20,
pyCosmicSDK
HE % SMBus 1 MCTP 8841 /A& NN S 5 SCL RIFAMKEF, Supernova B I3C 51%T%
ERPX—I1E, BEEH 13C iHAL, XXBEFRB[IESERIUEN, EVIEEEEH 4.6.0
N pyCosmicSDK 1.6.0 #iE T —MiRz, EZIERX T, 13C iwOLHES 12C FRSEFE RS
4, ExIKAIIAX SMBus B9 35 ms BB, AWMAEIRNBIZIRI, RE—NFAZERIESHIE
EBERSBNMHA, FHREBTFNENSEBiResNEH: 7 100 kHz M 400 kHz F#HIT=1
517, BIRZEMHHEREREIN 0 Z 30 ms, 3600 XIEEXAH 3600 XIEH; BEEZERY 750
kHz BY_EFR, SRIERIEEUIIER, ZMARSTEIEE 2368 /5EEIA, 1T PCI-SIG mIMEIEM
SERAY SMBus E| I3C Basic 15742,
Binho Inc. &iThR 1.0
42 Dore Street, Unit A, San Francisco, CA 94103 6 NOVEMBER 2026
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1.2
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V]

12C BtresF Al IEN EHMILEE SCL RIFARET, UEENZHIFINE, EHeS0NETF
SCL M. 12C M ULFR BT $hEERE (clock stretching) , SMBus AAIFERKIFLE 35 ms

(tTIMEOUT)., SMBus #1 MCTP 234 &EEEAX—HE]: EEREMENSEITH SRS RIFH,
HEBEESME,

Supernova B9 I13C i ORI LATES 13C 2R HBRIBY.S L L4t 12C Birgsft. 2Am, HI3C 5|%
EERSEHE SCL REFARBFIMISUSHESH, Fib#THERNBirgs SRR,
FHREHEIRBIBERTLE, EVISEEEH 4.6.0 F1 pyCosmicSDK 1.6.0 #1iE 7T —Hi&z{, K 13C
IR _ERYESE 12C fRhafRR T X —a),

SEE

A

o HMERIEIVAZE T A, UAKIZIENFEELMLLE(E

o ZIEINEBITH SCL HR, LUNSERENELEE

o — MBI RERN IR HIER B iR (FaIRIZ

o —NEREIRIEENSE Bindst REE S

o FXZERSEFRNES

o F3F NVMe-MI #9 SMBus £/ I13C Basic #illi7it2, UGB HITEPRIMIL ST

AR R ARP Get UDID B9 PEC 3G LASMY SMBus IiiA&t (RIRE. REH L), BHREKR
MCTP 3 NVMe-MIEE, L& Supernova iz 12C iHH,

i SF
R EHENF
) =) BRF 7R fikiz
=l Binho Supernova BEfFRRZs C, Ef¥F 4.6, 13C HV BENE, 453
2 i
=4l Binho Supernova Elff 4.5 HERHRAE L. FW_UNSUPPORTED COMMAND
2 ELEIZIET
=5 Binho Pulsar = TIEHA: Pulsar &8 13C 0
2
BE Microchip & BNE, 43X
B15 PIC18F16Q20 stretch target picl8q20.c

E g6 Curiosity Nano
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BINHO ANGO14 APPLICATION NOTE

13 B e
® 2. HXY
X4 o]
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
AN0015 f£A3 Binho Supernova #ll Pulsar IX& 12C SCL &= EEANFEHEY S LM%

2 R

WL XHRY, 13C LR legacy i2c read #1 legacy i2c write H I3C 5|Z#17, 5I18&ZBEC
B FIREh SCL, BT BRY, ERCRE MG AR A XX EE =L, HEERRNS MR
ZE1E SCL, HBEMR3HR SCL RIFAMRBITR, BEHaFF.

T RRE T AR EA S

o ER—MIEX, MARBRRERAVED, enable i2c clock stretching(frequency hz) AZ/E
MIFREESE 12C EaARIZIER; disable i2c clock stretching() ¥FEXHF, initialize #l
configure HEIFE XM,

o BHIFI3CiES, ®I\F/ZHEAIE, SDR. HDR #1 CCC ALK init bus # reset bus =35|
& I3cError , IRZSH FW I3C I2C CLOCK STRETCHING ACTIVE , 5 I3C 88F@(E ZRNELXHAZ
&3t

o EiafIHTT SMBus #8Bt, i 35 ms IEESLL FW BUS TIMEOUT #E5R{EH, HRREZ.

o EEHINGISGE, ZABES 10 kHz E 1MHz, FREIEHTEHER: 100 kHz BH
97975 Hz, 400 kHz BY9 391644 Hz, 524 FRSCIREMREETE 1% LR, &F 400 kHz A,
IREIREZR S K4k FISSRRERETA 7 %, 600 kHz BiEREFRIE{TE 615 kHz (5 9.2 ),
AR =495 750 kHz, FEIitk 800 kHz #1 1 MHz 95 REEITIEIZRE,
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3.2

3.3

3.4
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e E

Fhmig&
+® 3. FHiLE
mE
Binho Supernova, Eff 4.6.0 AE A4S
USB-C 44k
—N#1T SCL BYSPEERRY 12C 3k SMBus B1nasft, o5 3.4 HHSE BEirast

SCL #1 SDA Ry EHIFEME, MRBEIMRLEEE

EE
R 4. Supernova I3C HV Ix05 BirgsfF 2 6189EE

Supernova I3C HV #0 Birss ¥ BEVE

ScL ScL NE

SDA SDA WeR

GND GND W

VTARG EltRgsF 1/0 IR Ak, &BineatHIEACeEHE
B&EIEEm

I3C AR/ SCL E3&F EHIEE, 12C 2AMMEL EEEE FRIEE, ERITIREe £, LRk

—& Binho Pulsar B 12C %0, &E N 1kOhm FFIFTN; —WHERRDLELHBER 1kOhm E 2.2
kOhm EBPEIAEECRIMEEIER, SCL L3&F EHIEMEY, IRENEFRS2EITHE, AABGEESSE
— P EFB,

#E: I13CHV BOMEEER set voltage ¥EHE: 1200 mV = 3300 mV, EERME 3.3 V MBI
sffzal, EREIEENBRSEHN 1/0 B,
AR RELRBEE—NTHIR. NRBEFEZAEMRRME LHBME, BAEMNMNZEEE Lk F .

SEERSEMG

ATNEZER, HNFE—NEENEGENERET. BEEHEEFN
stretch target pic18g20.c FJ4§ PIC18F16Q20 Curiosity Nano T aiX#rIBEingsfF. H 12C IM&
EERMUILER SR SCL RIF—ERmI4RIZERIRY(E], XIEREITIREY SMBus 23489179
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® 5. ST ERSRMHMN, ik 0x2A

&4 e

BN 0xFO . BFT. BFH T2 ERNS R TR IERZHIVE; 0 XHTRE
JREY BPFTHIRE 0xA5

HftE@ME N BSHER

SCL #1 SDA fiiF RB6 #1 RB5, f#£F MPLAB XC8 #J%, i@ MPLAB X 3¢ Curiosity Nano B3
MR ER IR

4 BB

L% pyCosmicSDK (RETARZS)

pip install --upgrade pycosmicsdk

fiI7ZS smbus_stretch.py {UFHREHEER, EFAFTEEMEMKIL

5 B EPIERIZT,

51 fERA*
BIRY|HEIARMT:

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()

Z772812EY, BP SMBus Read Byte 5 Read Word # 3, §F7F2/EA subaddress fEA:
i3c.legacy i2c read(0x0B, 2, subaddress=bytes([0x09])) o

TECHSUPPORT@BINHO.IO - REV 1.0 5 / 15
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5.2 K&L
& 6. ZIEFE VRS
K& BlkE ax
FW_UNSUPPORTED COMMAND enable. disable ElfF 4.5.1 LE Rk
¥iN
FW INVALID PARAMETER enable REBH 10 kHz &
1 MHz
FW INTERFACE NOT INITIALIZED enable. disable 13C 1=Hl28KR B 5h
FW I3C I2C CLOCK STRETCHING ACTIVE SDR. HDR. CCC. BHEFHRE; BLER
init bus . reset bus = I
FW_BUS TIMEOUT EZAEIVEEEDN Btned-REF SCL
832 35 ms
5.3 SMBus 88

EEMHIIERRE, BEEBirsHFIRENLER 40 ms, 100 XiEEXEIR[E 50 X Fw BUS TIMEOUT #l
50 R Fw_I3C_NACK_ADDRESS , Ex1<FEET 46 ms, EECESIALMRIFIN, i3k NACK R B Efrdstt:
CEMEITH 40 ms BHEE T F— Mt

6 RESR
1.5 3.2 TER SR LEBR, HEIFSE L,
2. WEIHFERIFRI, E— TR REAERIEE:

$ 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.mESA:

$ 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

A. EASEBirafrRRERNE. NTEMRK, W4gEBiresfFaiERaE, =X 16 ¥ 100

R, HEEESITFN:

TECHSUPPORT@BINHO.IO - REV 1.0 6 / 15
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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
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

5.7 400 kHz TE&:

$ 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
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

.10 all bytes correct

BRREBIP U EFEERAT RSN, BIRMENFTERNE. SEEEREESFT. HATRER

P ERSEMERMNEREN 0o

7 SMBus %l I3C Basic 1&l35F2

M SMBus F# %! I3C Basic B9 NVMe-MI 34HEB—3151#, FEtEVAINERT 2Lz aiE=BED

BHEAIIMNIN. EHEEIRIZE X T PCI-SIG Engineering Change Notice 5 12 &

Architectural Out-of-Band Management, smbus_stretch.py BY handoff #n<7E Supernova I3C

A ERITIZRIE. &R 7 IS BERERITE,

TECHSUPPORT@BINHO.IO - REV 1.0
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®R 7. WWRES B

&
®

1

Pt

£ SMBus E[EFE 7Eh 1%
# DISHJ BY DISEC; ACK &
121 13C Basic 284

EEAASHAER] 61h (ARP Get
UDID) 347 SMBus 2%
i

EZIMNZE SMBus BI2E{4:
£l SMBus EOFFFE
SMBus 13

BREIFT DISHJ Y
DISEC, #Af5%4 SMBus £
HIEBFAFFFE 13C Basic LI
E8fH

Z1% Tsmb2i3c, ##% 13C
Basic BB[E, | #&/® ENHJ BY
ENEC

BHHITHRION (Hot-Join)

miTE

M, 2 7Eh kRFFR; CCC FHAEURLL 13C ERikip L
%, NACK #R%& FW_I3C_NACK ADDRESS

iz, FERtHERE, AR PEC

fi4s: hold scl low & SCL fRIFAKEBF T2wrst ( --
t2wrst-us ). # SMRST# BIZS AT LUEE GPIO 11

DISEC FafilZ#11T. EACA3AY SDA LA SMBus B E&REH
set sda pull up ( --sda-pull-up) ®E, Z/5HRKE I3C 3|
&, EFCESMY SCL E388 thimrE: MR R EEF Rk

il
(i3

--t-smb2i3c-ms F1 --i3c-voltage-mv EXE#EHIZE

Eff: REBTHECEhAMAE, ZAFTEDZthit

RIHIERIRTVIELLFRA CCC (5.2 1), FMARESE 2 ARZER, HESE 4 ZAIBRX

o

WNETE Saleae PDITN LEEEIZMIE, capture flow.py 2i@id Logic 2 FIETHLARSES SRBEIRE,
BL -- ZEHIBEIEIT handoff , FRIEMIH Logic 2 12C 3188H1 flow labels ¥ REIREX

, B REER—ITPREET TR,

HEITMP R,

TECHSUPPORT@BINHO.IO

WER:
Heh—REERBEMZE: T8 1IEI NACK, S8 2 7£ Ox2A HEISEBirgsFAKRKLI ARP 25
*,
MEZE 7Eh FHRITAIARE M, ARP #l PEC BRRZEE— 145 ARP M2 (4; X & EFMEIYE
Ao, PEC flF2{XLL CRC-8/SMBUS RIGEMHIT T L,

--step-delay-s ERTREZEZHIENE, LUEEREE

3E17:31X SMBus B99337, 7£58 9.1 "R S EEREM 4.611517 6 /R, 6 RER—H,

SMBus Z{I7EIEK 35000 us AP} SCL REFAIEREF 35000 FE 35777 us. $E I E 6 FE—

REV 1.0
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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)

s%&
£ 8. smbus_stretch.py 3%
bl MiAE ax
--serial = Supernova 55
--voltage-mv 3300 I3C ImARBE, HV %2879 1200 = 3300
--khz 100 SCL J®=, 10 £ 1000; &&ELETTIE 750 kHz

£+ 9. smbus_stretch.py #%

e 88 B1E

read ik, KE. AE& --register REY, ANERAEBAN—INEE
B/FED

write k., FH EANXLEFTT

sweep --address . --count . --length NPREZEBinasff: ERE 0.

50. 500. 2000. 10000 #1
30000 us, EH4IREY - -
count X

handoff --address . --i3c-voltage-mv . --t-smb2i3c- %E 7 TR
ms . --hj-timeout-s . --no-smbus-only. --
yes « --t2wrst-us .« --sda-pull-up. --step-
delay-s . --pulsar-pull-up

BT aSHSERRAARZRN, FERHAIXH, FHtZFI13C wmARAT 13C @5,
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MELR

MiAECE
®10. iEE
HE

SR Binho Supernova, FEffhads C, B 4.61 (FW-4.6.1 ). 5 9.2 HHHAVKETEMNE. SMBus
2% S0 SDA tHiEBRNERBRE—INEEN 4.6.0 FA AR

FM 3EE PyPI 89 pyCosmicSDK 1.6.0, Linux

S¥s7 I3C HV #%[, 3.3V, SCL #1 SDA £/ 1kOhm EhiEEfERE—& =W Binho Pulsar, Eff
4.6.1

Saziis Acute TravelBus #ZiE2 1Y, 800 MS/s, HIfE 1.6 V

=k PIC18F16Q20 Curiosity Nano, stretch target pic18q20.c , it Ox2A
R

FR

% 6 THPBERMEZNMIERBN K THI%E 1200 &, §/X 16 FH, HET=R, E=REE
fosRE iz /5: 3600 RiEHE, TR,

E—IhREE TR TR iR A _E#1TEAHIIES RIR E e

o KEEMER, FEN#HIT 1 E 64 EHRIEE, LEREATESE 100 R{EHMTE 0. 50 us. 500 us. 2 ms
# 10 ms Z[E1Z{K: 7£ 100 kHz 1 400 kHz T, &#4 3400 RiERFRMPEIRIEE N 0, Heb
BE—RENBEERZEMET.

Bl 4.61 LIZERETIHA SCL EZR, /F 400 kHz BY, SFERESE (50 us = 30 ms) REY
16 5 20 R

&’ N. WERETIHA SCL =E=E

ER REE BT tLOW / tHIGH ERIREY

100 kHz 97975 Hz 98.2 kHz 5105 / 5075 ns 1500 &= 1500 /%
400 kHz 391644 Hz 395.3 kHz 1600 / 935 ns 1500 x5 1500 X
600 kHz 583657 Hz 615.4 kHz 855 /755 ns 100 & 100 X
800 kHz 746268 Hz 7491 kHz 750 / 585 ns 100 X+ 100 &

1 MHz 746268 Hz 7491 kHz 750 / 585 ns 100 & 100 &

SBETINMEAFFHIREL 9000 1 SCL FEIRY ik, SFhEZER tLOW F tHIGH &5 F UM10204
HMEBXMENR/IVE, BT 400 kHz BY, REIFEREERS SELFMER—2: 500 kHz B9iERIRES

TECHSUPPORT@BINHO.IO - REV 1.0 10 / 15
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477707 Hz, SEPRBITE 467.3 kHz; 700 kHz #e 652173 Hz, SEFRIETTE 696.9 kHz; 600 kHz
KPREITHLIERER 2.6 %o MR 400 kHz U EREHERRREE, BELSL TN,

YSEBRSEMTHITIERN, ST 400 kHz BIRRSES —FTRE OxFF, SHEK 100 XH
0 JRIEWH, MERIERREEBIER. MAMER TEECER SCL 48R, RZ2 IR B INNHITERX
#7T . BITRREPRTSZBir3 BTN ERNARENNEHE—NFT, MAZEES.

SMBus E1iI (hold scl low), MNESFRE 5K, MAHEH Fw-4.5.1-bl1a067e , SCL {KEE
SEBYEITE Acute EIE, B HNENEHXBFREREEENTE 1.5 ms, BEHIR:

% 12. SMBus £1ifJ SCL &%

ERE B iBEteRIRE {RIFEHIIREN

1ms 999.7 & 1678 us 1000 ZE 1677 us 55Kk

10 ms 9987 ZE 11006 us 10000 E 10998 us 5 5%

35ms 34996 = 35941us 35000 = 35937 us SMER 5 " 5%, EMETRA
100 ms 100013 = 100114 us 100000 us 5k 5K

MO XBIBS s, —RRIFRZAEKS 1ms, &=%5E 013 %, XEERSATIRZHEZNEE,
AR T2wrst BHEFIEIZRE, 0 us BT 1s BIIERELL FW_INVALID PARAMETER 3E4E, [Eff 4.5.1
MR[E] FW_UNSUPPORTED COMMAND o

SDA LtHIESPH, 7£ Pulsar BY_LHIEBREXARY, TMEE STOP &M SCL EFE| SDA it 1.6 V BIFE
JB: OFF BY)9 7813 ns, ON BY9 5975 ns, AUTO B9 5965 ns, =FiEE T, TiCEEH BT
ERETL, =AY 10 RA 10 R,

U ERBHANE— NG EMSHER, HIENE.

TECHSUPPORT@BINHO.IO - REV 1.0 11 / 15
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HPEHERR

R 13. HEHR
nKR

FrERTHEL FW UNSUPPORTED COMMAND

REFERZETFIERE

FW I3C I2C CLOCK STRETCHING ACTIVE
FW_BUS TIMEOUT

BHEESE BAnss SN
FW I3C NACK ADDRESS

RIUK BT MBS 3R B AT 2R IR B SR R

400 kHz LA EFFEBSHIR
FW_INVALID PARAMETER

400 kHz AL sweep HHHIR
Fw I3C_I2C NACK BYTE

capture flow.py 7E Saleae Logic Pro Lfi#
15 H SRRt RN SRR

2% L5 13C Basic £5fF8J handoff FI&1
W El NACK

REV 1.0

AT REIRE K 4t

E 4 4.51 ERhRAS, 3 Supernova B E 4.6.0 =
EEhR.

SCL tigB LhisMH, ZRN—1 (58 3.3 1),

EEXFEE#1TT 13C BA. 1B
disable i2c clock stretching o

BEfReRHREF SCL BT 35 ms, HMEBTEEM; X2
SMBus tTIMEOUT,

BinsstF2ERHE 12C SN ARVERNIE, M4
%R 10 ms,

FHATT A I13C BIERAREFR. BHBIZIRN.

4.6.0 ZHIMEHHE 1 MHz [Rfl. 1583 Supernovas

SEZBmBRHETERINRE T EREENT N £
MR & £ 24 XEAFBHREIN 18, BEFIETAME.

BFHRENEEHRINE WTF 3.3V BEHEN --
threshold 3.3 : 7ZEFAIAY Logic Pro 8 £, #ER—X
Hifch, SCL ASETREIA SDA MBEM 732 NED
F| 50 4, H£E=E START #1 STOP,

BFEFMREETARLTF SMBus 1, KR LR, 10F

--voltage-mv o

12 / 15
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1 ARBEE
R 14. JEE&E
ARiE aX
12C Inter-Integrated Circuit (82 FEER{E] 24%)
13C MIPI Improved Inter-Integrated Circuit (MIPI B# 2! & pf FEER 1B 5 2%)
SMBus System Management Bus (RAEEZL)
MCTP Management Component Transport Protocol (BIRZA{H{EHNY)
ScCL ER1TAIEhLE
SDA BITHURES
SDR BEHUERE, 13C WEREZRIER
HDR 13C B EEREARR
cce 13C @A LS
tTIMEOUT SMBus B EE RS, 35 ms
ARP SMBus sEEAT Y
PEC SMBus #EB®HEIRIG, —7 CRC-8
ubID SMBus M—28HARIRTRT
DISEC, ENEC ZRNEABresEH4H 13C CCC
Hot-Join BRSNS &FHIRIGEIZSHALRT 13C =t
NVMe-MI NVM Express Management Interface (NVM Express EE# )
T2wrst, Tsmb2i3c PCI-SIG 2 AAER B 24k

12 KT FEAEE R EA

XS R LA B E 48 B PR (AR G LTS E , XERFL MIT FRHEL®, A
IEXAEEEEREEFR.

[£48E AN0O14-assets.zip H1& smbus stretch.py . capture flow.py . Logic 2 ¥ &
flow labels . test flow labels.py . stretch target pic18q20.c #F LICENSE ,

TECHSUPPORT@BINHO.IO - REV 1.0 13 / 15
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Wi

HAEILEHENESR, EEH 4.6.0 M pyCosmicSDK 1.6.0 kR4 EME,

28 7 NVMe-M| BT, FRRS 1MHz (52FF 746 kHz), ¥ 7 75 SMBus
September %l 13C Basic #URAELAR handoff &<,
2026
28 MRAZFMIAN hold scl low # set sda pull up , FHEMELER,
September
2026
30 EEH 4.6.1 F13KE PyPI B9 pyCosmicSDK 1.6.0 FEFNE, LHEEMEKE
September BIRLLSTN SCL HE; 5F 400 kHz FHREIFEEMIAME, --serial HE
2026 & pyCosmicSDK 1.6.0 {EF,
6 November X%
2026
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FRER (8B
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 5 Microchip
Technology Incorporated BEI#REEMER. Acute
TravelBus =2 Acute Technology Inc. FIESAREEMEIFTo
PCI-SIG 2 PCI-SIG B9 1T, NVMe F1 NVMe-MI 2
NVM Express, Inc. B9&1To
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