BINHO ANGOO6 APPLICATION NOTE
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BINHO ANGOO6 APPLICATION NOTE

A7)

x| MICHe| TDK InvenSense MEMS MAM= 12C & SPIQF €A MIPI 13C QIE{H|O|AE SSt = mlo=z
MZeLIct 1I3CE= 0] 2M AH 2 |XISHHA T 2o Mt 7|52 F=ItgtL|ct.

1. 13C7F 24 MM QIE{mO[ 201 =713}= 7S

s Aol F= o]H

S8 FA YL HEE7I 2 0| FAE D2 HH T4 0| I oA 2= AA|9| X|2ko| OfL|H

(DAA) ST HEO| StLto| HAE 2RE £ JELICH

HAZEE 9 D= EtZI0| 48H|E A| AlHXL ClHIO|A SeflA, HA 7|5S BEUSIEZE HEEHE= 02| &

A x| Rote HAE SHE £ &LICH

aEHH I A, A8, AF, AHEE FNof, 2ME st EE FH ME(EESIHAE S CPO|HE)R, B E
A =2 EfZloN St

Ol = OIE{E M7} CO|E] 2IRIC 2 SAEN QIE|HEE 21 0Is 22 F= HIO|EE & ELHEZ

E(IBI) HEE M3 Mt Lt e Lot glELct

14 Ho|E 2 2 Hlo|E 20| E M&2 23 of|X| WOlCt 2H|EE M&ot0], 282 =0|X| ¢ AT £ E

O|E BE & Hi2 ohEL|CE

JE F2 XA stEHo| MY|7F IEO 2 X|HE of2 EFIo SAlof MEELICH

Oe2ds & IAEZE 2302 M2 0|0|E g0|E 2E0|AM £[CH 12.5 MHZzO|HH, 12C= QE =2f|219] oHA

= £ gLt

= FAE tl=E= 12C7 AlS 2|3 EX 2 TRE TlotH, AEH|E| LEHE Sl AEE2{7t
Et2lof| ofl & A XS 22 EFZI0| O 20| f7 SEfo| S0iZ & ASFLICH

gt =2l(Hot- HATL SEot 20| MRI0] S0{2 EF2I0| BAHE 28E £ J&LTt

Join)

Efol X0 HEERJt EFCE 6t0i3 3] 7|E00 tholl A EHEEo]| EIJUARMIS 20|A| & 4~ ASLICH
EEZMY S HICIE AR AT O} ™ol EF2 2[AMllat Mo|El @3 HE 3l 54

:I'"

12C T 2td 2|HA| 12C CIHIO|AT HAE SRE 4 JEL|CH

EFZIS MAO| TR 22 FE P, 1 B8 YES SEOIC CHELICH ICM-456862 ThE2o| &
ZwICh of @0| FHBLICL HA SN AIXAEIL IF 715, 5 D4 CI0[E] 2l0|E HAS Moto, 8Xoj
A 0l Algstict.

0| ..E = Binho Supernova USB A E O{&E{2} Binho mikroBUS Adapter Board2 0| £E& CHEL|

Ct. 0|2 EHst1, HAZRE AHSI D, HX|AHE ¢l M0 C|IYE EFUS AE2|TstL, QIEEHE

T HZ glo| I1‘||0|E1 gieloz .’151'%':152 211, HDR-DDRZ M&3HH, 9| 7|5 & Et2I0] A= Fodet A
sto

2 golghct,
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1.2

1.3

BINHO ANGOO6 APPLICATION NOTE

7|M= 00|12 2HEER, Ao, E2t0|H 0| MY RSH| @5LILh ZE BHAl= SAE PCOj|A]
Adst= FFYLICH

el

O] EME OHX|H SIEY O E HE =Xt WM E 13C A SAHBIL, WA XpAl| XA 2 AESH A, ||
| = h

AHE ¢l M0 CIFYE HFgs 2E2|Tst, QIHEE T AZ glo] MMl 2T E =3 H|0|H 2{|0[E
2 QIHE QIE{ZEE £4I5t11, HDR-DDR $17|E +st0] 22 2X|AE 2| &= T|0[E 20| E 17|} Cf
xSt 2E 75 2 2 RE EZI0| RAS FHSH=R| 2QIsHA| ELC

CHR= BE2 ICM-45686LILt. StEAO{0M AIHAH 0] 2Me| ZE EH2 AR X YLICE

g rjdio|&
H 2. Ch2E CHlo|&

C|HIO|A 7| HE StESIIo0lIM Al

or

ICM-45686 6% IMU, ZI& A B Xo|2AR T 6DOF IMU 27 Click o

0| 9 mikroBUS Click E=0f Z&H=l 13C QIE{H[0]|A S Zt&E ©EE TDK InvenSense MEMS 2E0f
HEELICHL NS&l= REZ[EN 22 F7I6t= A2 HIO|2 &5 StLI0|H, 12Z 0| A MHEIL|CE.

=M A

DS-000489, ICM-45686 H|O|E{A|E XA M S HI|H EY

MIPI 13C Specification v1.1 35 B3 I, QIWMHE QIHEE HDR 2E, & 4 X|H
Binho mikroBUS Adapter Board H|Z H|0| X| 27 ", X|¢ Click EE
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BINHO ANGOO6 APPLICATION NOTE

2t TH A L2ZE 0

stESlof

H 4. 2ot &y

0%
i

Binho Supernova USB S A E O{HE]
Binho mikroBUS Adapter Board
6DOF IMU 27 Click, =& 13C QIE{H|0|AE 22 J|EF mikroBUS MEMS Click 2E

USB-C #Ho|g

Click 2=& mikroBUS 2210 ZELICE. 0] EA2] o EXIO|ME T 20f= OtR A HESHK| d&L

oz
H5. MEd= =
M 2
ScL I3C 23, O{HE 0| M Et2ICZ
SDA I3C o|O|E], Qrater
33V S ARSE|
GND 2|

M= 7ot Ml SHLRILICE O] EMAME QEHE M Ee5l0] ofiH A0 QIE|HE o 2|Al afol A
Ej XES HHSIX| AELICE I3CO|M M= SDAZ SAEQ MSE HHMHL|CE

At1: mikroBUS Adapter Board= 13C Target BoardX{ & HA M@l 2elg 226X ooz, REZ|E|
9| power-cycle HZ2 047|A I3C PORTS NOT POWERED £ = 1BIL|CE, O]

B2 OHiE] 2[M 2= A
StH, AlAR FHE2 TS| SESh=0 13C FH TA7t SEHS HES O Tot= 20| HtZ 0] Y
LIt
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M
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2.3

2.4

BINHO ANGOO6 APPLICATION NOTE

A‘Ig 7k

ZAIE 0|E 5 MHz, FE| AO|2 50%
QE =2l Ho|E 1MHz

15 YT AE QT

HA Mo 3.3V

Of ZtS2 etA|7} OtL|2t A2} ZILIC #F0| RXIE & A= 20[E= 10=f| M 2helgfL|Ct.
E2flof
pip install binhosupernova

ZME Python 3122} binhosupernova IHZ|X[¥EUL|CE O] L ELQ} &7 S &= Of|Al Of7t0| 22| b=
Z o SHLIE ANS SolBHL|C}

mo lo

python i3c mems.py scan

Y SILZ WMt S AETH HEo FAZ HA S2tFLCH

python i3c mems.py scan

1 target(s) on the bus at 3300 mV, PUSH PULL 5 MHZ 50 DC, OPEN DRAIN 1 MHZ

dynamic address 0x08
PID 04 6A 00 00 060 11 device id 0x0000
BCR 0x27 DCR 0x44
HDR claimed IBI capable
profile 1icm45686

>
rir

Ol= E Jljo] ZE 2 A= Z 0|20{NAL|CH. RSTDAAE O
EHOlAM AIZFSHA| EHLICEH O|0{A ENTDAAZ S5 F=A gEts
EtZl0| 48H|E A AEXIE S5, X1 E FAE HHELIC

g:I-
g't
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iul
O
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fu
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g ™
N 0Z

LM = FAE oK RASLICHL BE RM|Q| X FAs MEEX| UACH & HRE YISLICH
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EH0|M F& CH32 2= LHE2 S H|0[S0] OtL|2} EFZI0f|Af 2 Z40|H, 0]Z40] 12C2t L2 L2

SIHXl= HYULICH 12Col M= =AET O|2| Fot A0 X0 2147t SHBII|E JICHELICH 7| M= T
HIO|ATF AAZE ATHFILICE

4 HAZRE 25 AE

python i3c mems.py identify --device icm45686

41 A Y RIAE REWE

Ml 7Hel BRI AEZE 290 S SISO, 242 3| X|AE mHo| OfL|2f FE otLt= &Lt

PID 04 6A 00 00 00 11

MIPI member id (47:33) 0x0235
id type selector (32) 0
device id (31:16) 0x0000
instance id (15:12) 0b0000O
reserved (11:0) 0x011
UA| AEX} = ®EALE AlHSH= MIPI HH 1D CHFO|A AEX} HEE EHELC

=)

0x0000 22 FL|C}.

£8: 0| 252 C[H{O|A AlHXH E 2 M
2 E27t @Hutoz BES EHY = AFLICL K7IM= JX| ¢

EE o Mol A o] Z2E0l=E £F0] A2 2fX|
AE{0|ME 203k 10| S0 QUof, A Z
A

{HE
o0z o ZER BES MEsts 2AEE 0| #F32 AGHK| Rt Tt A& 2f|X|AEE ¢10{0F LT},
HMS=l= RE2EI7HHIZ OZA gLt BN 2EZ X R E =elstn, ZET} OFR AR 7t2|7[X] g

H Y X|AE 17| = CHARLICH

C|HIO|A EM HIX|AE = ox44 E E08IH, 0|= MIPI 2K AEE|J} 6 IMUO|| SHekst ZiILICH 0| = JH
H 2Z0| ofL|2} SAE AlEHeL|Ch

2 EH YXRAH = RS0 HANM BAS & = J=K L3 FH, o] RF0M= M F 7t S0IEEL

Ct.
BCR 0x27
device role I3C target
advanced capabilities (bit 5) yes
virtual target support no
offline capable yes
IBI mandatory payload yes
IBI capable yes
max data speed limit yes
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HIE 57t BH™E|0| ASLICE O|= Et2I0| 14 H|O|E 20|E 7|58 MAHS= Z40|H, 8EH 0| M= 0|E rH
2 UX| 1 HEBILICH GETHDRCAPS 0x01 £ SESIH, 0|= MIPI #20| HDR-DDRO]| &&st HIE
Lt
HIE 12 2 MFE|0 B2 BE2 QMHE QHTEE WHA|I7| 1 HO|2EE &M ELiH, 0l= 7H-0|
M A ELICt.
4.2 Al'H YK AE|R gol
E7. Altﬂ E|X|AE'|
K| AE 4
0x72 2| WHO AM I OxE9
5 2| X]AE 17| & MAT]
XA HMA= Zatols] MEULICH 2X|AE =AE HHMH CH3 HIO|ES {&LC
python i3c mems.py read --device icm45686 0x72
python i3c _mems.py write --device icm45686 O0x1B 0x0A
H 8. 2| X[AE HMA meo[Y
&4 u
XA FA E gH|E
ClolE = 8HIE
217| HO|2E ofe| O] HIO|E 0
HEHIO|E 27| A| A X5 7t ol
HE[HIO|E 7|0l M= FATF BIISIEE, A M 7S 2| X|AERE 6HIO|ES HOH M| 0| 25 gt
gHEILICE
A& S716HX] gb= dIX|AE{7L it 2D, x| & A 7HE HA OfFE 7hsd0] E&LICE ox14 2
FIFO_DATA = FIFOE Bt&ISIEE, 07|A 4HIO|EE O™ 2| X|AE| 0x14 ~ 0x17 O| OfL|2} FIFO 4H}
O|EZt gratElL|Ct FIFOZ} HIO| Q= BE0A = 22 HIO|EJF Y| H I3|2 2, QIE{H|[0| AT XpAl9| 2| XA
B Ot S &38| Roh= AN 2LICL FIFOZA = SHIE SEQLIC CHE 2 E YXAHE FA4NO
2 Sttt
51 HIO|E &=A]

HIOlE XA = 2| AC|AYJLICE ot HIO|EIZH HA FLICt.
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O|= 7bgstX| Z1 gtelet kX7t UELICH 4¢leF k97t FHHO = 2} =0 2B XS A= L2 YL
2L 2Helol= H|80| SX| oM YH2 6= LT

LS —

6 MM cilojE| AE=Y

T HO| MT| 2 R A|7F A RFELICEH
k!

9. 7HE A AlZ

K| AE 3 =i}
0x1B °| ACCEL CONFIGO 0x0A Z27|Y HE 02 £32 g, &3 H[0|E 2|0|E B = 102 50 Hz
0x10 ©| PWR MGMTO 0x03 NEEAE MES 2EE 8%

python i3c _mems.py stream --device icm45686 --seconds 5

X 0.021 g vy -0.028 g z 1.005 g magnitude 1.006 g
X 0.020 g vy -0.028 g z 1.005 g magnitude 1.005 g
X 0.021 g vy -0.028 g z 1.006 g magnitude 1.006 g

0x00 OIA| GHIOIE, 25 Q= 16H|E 3%0|H, £32 g EA7|YL0A g 1024 FH2EQILICE XIO|ZAR T
= 0x06 FE| O[O{&LILCE.

x| YefollM 371= 19010, o= TA| Mielo] SHHEX] SME Selsh= WEYLICE Z2i|o[Y, HIO[E &=
M, B2 XME|, AH|L0| 2F StLte| =Xtofl HZLICH 51EQ| HIOIE &Mk o EM T EZESHA| 881 0]
Y= HMSLICE FX| HEHOIM 1.000 g == HIO|E =Mt EAAY Al4-2| ZE2 T StLIO]
o, O] RF0M= 2 =&o| 2[5 AL At £32 gL|Ct

HEE 7|20|H = 22 NI X2 27| = A= YL(Ct

XO|2AZ T} HRSHK| ACHH FHS EA T B HSISHA L. = MM = =] 0|E 2EES JHA|H, X0[2
A3 IOl 2|4 20| E= 800 HzILICH & Ct 24etdtH H|Oo[H 2|T7t £ & WE Zo| 20|EZ M2 2

= T —

2t Ol= HAE g 3 WELICE ZF0M= 3= 2t =52 HA Et0IRO 2 LHEHRHE LT

Table: 74 =7 £3 H|O|E 2{|0|E MEH ACCEL_CONFIGO H|E 3:0

uc ZHo|E uc Zo|E
0110 800 Hz, 2[4l gt 1010 50 Hz
0111 400 Hz 1011 25 Hz
1000 200 Hz 1100 12.5 Hz
1001 100 Hz
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7 QIE|HE M glo] HA S St QlE{HE
QIHE QIEYELE MA M7 71 £0| =7 v 715U 2
2 M CIOlE 7t FH|EIHS S SAE 2|3, SAEL OIRAUE 97
TS iASIILE SEBIZILE A HE 2 Bol Rt gLt

71 Ml £
O] cEQ| 2= QluH

1. MIAMOf|A 2A
2. Qlui= QIE{}

I'I

. ox16 2| INT1 CONFIGO , HIE
3.ENINTHEE &
Ct.

L. ofZd0] =Apet

AEEEE U =2 ST Al EHA LT

gdelgL ot £8 £3 G0 Y0|[EZ 8= 5T
L

KA Lt

24L|Ct.
7R = M7 2

NW
ﬂﬁ
T
>
rir
b
0o
it
r

Three steps to an in-band interrupt, and which register carries each

1. ENABLE THE SOURCE 2. ROUTE IT TO THE IBI

ACCEL_CONFIG0 0x1B
full scale and rate
PWR_MGMTO 0x10

INT1_CONFIGO 0x16
bit 2, data ready

3. ENABLE INTERRUPTS

ENEC with ENINT
sent by the controller

read INT1_STATUSO 0x19 after each interrupt to re-arm

IF NOTHING ARRIVES

Step 3 missing: the bus stays silent no matter what the sensor is doing.
One interrupt then silence: INT1_STATUSO is read to clear and has not been read.
Declared interrupt payload larger than eight bytes: the controller discards it silently.

Bus times out under load: the gyroscope is enabled at its 800 Hz reset rate.

No interrupt pin is connected. The sensor signals the host on SDA, the same wire that carries the data.

ENXI2] Ml AL, 2t EHAIE

python i3c mems.py ibi --device icm45686 --seconds 3

icm45686 at 0x08:

cleared by reading INT1 STATUSO
IBI from 0x08 MDB 01

IBI from 0x08 MDB 01

152 interrupts in 3.00 s = 50.60/s
configured output data rate 50 Hz (+1.2%)

HF2 50 HzOi| CH3ll £ 503]0|0, &= QAIE{EE T ofC[of = OFR A= A

TECHSUPPORT@BINHO.IO REV 1.0
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&1 20|Ex MYE 20|EQ H|E 4= USLICEH JHE E&F A2 H|0Y 4 GIELICH SAE ME AHE
O| AHFEE |22 TESHY| tjZULICE 0|22t O|RE O] M0l XIELE X|H £=X|E HAISHK| k&
L|C}.

7.2 AA S|

tCh 0|2 S, J2{X| g4 H0|H

0x19 2| INT1 STATUSO 2 O™ SHH|EL|Ct SAEE IHEHED
A | HELICE MSE= REE|ElE 0|E XHs2

C| =20] O{ME HE{= ot K Hu QIHHE 0| AER0
= S#BLICH

7.3 E4=G|oIE] HIO|E
7} QIE{HEL B4 Bl0|E| HIO|E2 B0 ULICH BI0|E| 2C|7F RUSIH HA3HE A2 0 o HlO|EE
DE QEZHENM oxe1 2 AHEIL|C.
MIPI 722 0| HIO|EQ| HIE 72 7| QI 97|E HEAlstE =2 0f|2fstD, LIHX| H|E= C|HIO|AE R
Yol LICh B ET HHACH= M= 2lof o] £F0] 2 HIESO 2AS AZLSH=R= 67|M &elstx|

UUCH, REE|E|= HIO|ES SHAISHK| 94 Oi= EagtL|Ct,

7.4 OIE{HE Hjo|2E 37|

EtZl2 2 A0 QIE{EE HO|Z=E GeTMRL 2| M| HMY HIO|EZ M5, HEER 0= XA St=7t U
&LICh Supernovai 2|l 8H{O|E2| QIE{HE H0|2EE MEYFLICE o] RE2 18 MolslDZ =Y
20| oM, RE2|E|E A 2gfLC.

IBI payload negotiation the target declared 1 byte(s), within the 8 the adapter
takes,

so nothing had to change

O A= SIUSIEEHE 20 & 7HX[7F AFLILH ZIES2{7F HotS0|= 20t Bo| MASHEAI2 23 H
HEX| gh= QHEES BUA7|H, &% oo 277t LEX| g7 W2 LTt

8 HDR-DDR
o] #F2| T7I7F E2{Lts ZYLICE 114 C|o[E 20| E H = H[0|H |0|E HE&2 S22 &% o X|of|Af H
0|E1% *5P04 23 FOi+E =0[X| g4 Mz £ F HiZ 2HSH, ICM-456862 BCR HIE 52 0|2

M2 50| OFELICE 07| M AtEet A2 &2 H|O|E] 20| E2 2| X|AE{E ¢111, HDR-DDRZ #2 2]
AEE 812 L3, HIO|EE H|wdt= AYLICH
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HDR-DDR against SDR register 0x32 reads 6C 36 02 00 over SDR
and 6C 36 02 00 over HDR-DDR, the same bytes by both routes

bus after HDR-DDR SDR transfers still work, so the exit pattern returned the
bus
to single data rate

#22XAH, & S 2L, StLto| HIO|E HEL|C.

o
o7[0f o|22{H & XHUC 2= =Y £ Q= M 7HX|7F 2ootH, 242 2REH QR E HA6HK| ¢
ZE9| gttt

B HIO|E= 2|X|AE| =27t OFELICE DDR ¢i7|= B8 ZEE HOM, HY|0f HX[AE FAS E10 4
OfX[7| gL, DA st %'7I“ 02 ttetgfLich CHE 2E B8 I=9| 97| & OREZERI YL
0x80 FEf oxFF 7HX| 128712] 817| BHS ZF A=l OHH 3 Zatet e o2t o gt BhekE L|Ct.

HIXIAE = EFL LR O] =4 HQIE{O)IA ZHEILICE. DDR 247]= 1 ZRIE{7L 7t2]7]= 2IX|Q| HIO|EE &t
eotez, HA ZIEIE fIX|AIHOF LICt.

SDR 2{7|= O} U x 1E2|X| ot RIS 9IX|AIZLIC SDRZ X AE NS
SYLICt DDR M7|&= ZRIE S HYSHX|T THSIHM MT7|SE S22, LIE0| 5R

gots 8E2E MEY + YUELILC

%'OE ERIE = N+10f
Qst

t2tM HDR-DDRZ 2| X|AE{ N 0|25 8= &A= Ch32t Z&LICt

rr

1. SDRZ Z|X|AE N-1Z 1HIO|E 0] ZRIHE NOj| SL|Ct
2. 83 ox80 2LZ HDR-DDR 2{7|E ZAHEL|Ct
3.HDR Z&2 HEHS LUAIH HAZ &= CI0|H 2|0|EZ &|SELIC

Table: 0x32 O|FE F 7IX| YO Z 2{7|

=2 HIO|E

0x32 2| SDR ¢{7|, 4H}0|E 6C 36 02 00

0x31 2| SDR 27| £ HDR-DDR 17| 6C 36 02 00
3% Zo|

T

=

DR-DDR2 16H|E QJE CH|Z FASIEZ H0|ZE= S B HrOIEOIEH, SDKE=
H-I Ct. O] MH0|A 2HIO|E Q7| 2l HIO|ZEE ghetst HiH 4

QIL|CE.

HO 4&
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O] Zat7} Esh= 2 a} Lshx| b= A
Etzlat AEE2{7t LS H|O|E 2|0|E ME&S t=dtal HIO|EVF YX|ptCh= A, 2|1 O = HA T 255}
- o

t
| &= H|O|E 20| EZ S0t2LHs AS 2ol FLICH

A
Ol= M2l £H™o| obdL|ct. M=o M K71 £ Hi7L &= 22 WAM7HH0|HE ddsh= £t = HY
7t |= Z10] OfL|H, 2|X|AE DtAS[ 4HIO|EE &&= A2 O o= B FTSHK| 5Lt OI 2oM ds

of 2t 22S EESM = ¢ ELICh

I3C2| LIMX] 7|5 A"

EtZl2 FoI5tX| b2 ¥ SEHE + ALLR, REE(IE|= 21t TET} OfL[2t 2HE 7hset RIPE‘:'H Et
0| BAUS FoISHER| =QIBLLE, Of2f 2 #ofl= 2tEE Helot RYUSLICH S SHsH Al Y7,
FAE F7|110 0| FAIHE 0| SEHOHA| 42S &elst|, AFE 20| E0f thall AHEE == M7 SYU
Ct.

python i3c _mems.py features --device icm45686
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H10. Z¥E 35 ¥Y A= XA
L o =7
ENTDAA PN Ef210] of| &5t AlHXtZE EAHE
SETNEWDA X FA7LO0|SSHL O|™ AT SHE HE
RSTDAA X SR FATL S E, T otz FxE
GETPID, GETBCR, X ofl ket 2t gtetet
GETDCR
ENEC, DISEC L] OIE{HEJI HI2MOo 2 A%} 8! HX| g
SETMWL, GETMWL X 4095, 0| 642 M, OIS 64E ED
SETMRL, GETMRL X2l 4095, 0| 322 MM, O CIS 328 E1
HDR-DDR X[ £ XE 20| 22 HIO|E, 8F
SETXTIME, GETXTIME X TH = HNE HO|ET HAE
SETGRPA, RSTGRPA oj7H JIEFAEESMIIIEE M EH 5, €H E 25 R
EEI
el ZEEX| o ol AFoflz 3 =21 2Xo| gl
ENTASO~ENTAS3 27t D& 2tE| dEH|E| HEHE SHetH HE 50| e
RSTACT oy 87t SEELL SAENM BE Ttsth 21t glS
GETMXDS e 27t M| stA 7t otL|2t 00 00 O SH

EHE M= 1590 XIE, 371 0] Fted, 87 B 271010, BhE Aol M MHEAUSLIC

RSTDAAE HEEIFISF 1 Saf SHEIX| UL 20 SU0IN E2I2 53 S48 oot of)
FAE SES HELICH 02 OfF HO| $ M2 MT NS HSIRINE 914 Al Ho| AIZ0| ZH JIE
A2 A4 SEULICL S5 FAS elMste SASE AE Jetx| 2 Helsiof ELict
18 F2 Y 2 TpEel AR0| HRE U2 DR AIY S HABIo} gLICL 18 Fas HES2T}
of2f EIE S0 XIFs7| 3t 20|92 M7| hArILICE. 1 FA0lM2| oi7loll= Mol SEo| glo
O, EIA2 7|52 SHIZA IHSIBME 18 F4 27|15 728 4 ASLICL 07|14 A8 e 18
FAES HYOLD, 1 FAR HXIAE) £ T2, 3 2IXIAES B XHHQ| S5 FAZ CHA| gl HYLIC
0] BEUIAE 2717} BE EA0IA HLEID 2 0] 7152 HE|of K| SHLIC
HA g|0|E

python i3c mems.py rates --device icm45686 --iterations 100
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EN 27 Qs 20 HA ZO|IE

A= E gl

12.5 MHz, RE| Al0|2 50% 417 MHz
O] #E2 {7t MSdt= ZE 2|0|EE SutefLIC Wl A 2X[AHE A4 1008 80 25
210| of| Ak gf2 dtetsliof SHH, 2 E Ht=E0| 3ot ZR0Tt s 20| EE ExtE MYELICE O]&= E1III*E1
17| FIO|X| X2|Z £H0| ofL|EZ, X|% H|O|E HO|E0]| et Z2EE 6{7|M EESHA = ¢t ELICE

S E2 BCRH|E 02 27450 %[t HI0|E] £ H|phS M15HX|2E, GETMXDS= &H| ot
t0 00 00 22 SEELICH O{HE7L HES 4= A= O™ 2|0|E0ME S CF RX A= S LY

1" Al Xb T AFSH

0x14 2| FIFO DATA = FIFOO|ZZ X}& B7ISHX| QELICH CHE 2 E 2|X|AEE XS S7FLCt

GIOIE] X AES 2| ACILICH HX| AlEHollA M EA 371711 g7t El= HO|E A A9} EAH Y| Tete
Hets] shLteiLict

KHO|ZATITL HQEHX| QITHH JhE A2k SyotetL|Ch Xto|2A T ol 2| Ml 2|0 E= 800 HzO|H = Ct &3t
SHH HAES =g o AELICH

0x19 2| INT1_STATUSO & HoH™ SHMIELICt AHX| o™ QIETEI} ot ¥ TAISH 5| OfR UL 2X| b&L|CH

PIDS| C|HIO|A AL HETL 0x0000 0|22 SAEE= EHUOR 0| R3S EFY

OfoF gLt

DDR 8{7|:= LT ZEH0M HIXIAHE 7H 2, 1 ZOIE= X 2f|X|AE|S| SDR 7|2 SIXIAIZILICH
RSTDAAE +2{E|X|2h Y S F4E eirsAle FELICH 7PEsHR] 2 stolgfLct

=

mikroBUS Adapter Board= HA @l 2| S 328X 222 power-cycle 2
I3C_PORTS NOT POWERED £ 2113t O{HHE| 2|MOZ CHA|EHL|CH

0x7F & REG MISC2 HIE 12 2ZE 2[AZS LMAI7| U IS 2 M= H, 38 BH 2T} eiX[st 2E 2E

' oo
£ cS8urct
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BINHO ANGOO6 APPLICATION NOTE

12 FECIE
H13. RER[E EE
a3y 8
scan HAE EA5t0 SEet AS B0t
identify EfZlol Al 2IX|AHE CIZEELICH
read , write HIXIAEE 47LE MO, MT| = CEA] & LICH
stream EUCZ C|RYE MES HYLIT
ibi MM QIEJEES HAR 2tEstn ZAI%H A4S HL|Ch
features 2 Jtstt B2 EE EZI0| RAS FESH=X| eelgii|t
rates RF gl= &1 HA 20| EE R&LICH
reset , power-cycle EES LT MEE =SELICt
CIHIO|A FTH= T2MY H|0|E2| &5 SHLILICH 2IX|AE Zeo|Y, ol & AlH HE Ho|Ef AEZIS A
ESh= MT|, AEZEE 2t E5h= M7], B E Ho|Z2E C|ZEZE TP ELICH
13 £d 2%
131 Alg 1A
H14. M 74
s ot
OHHE Binho Supernova, St=90{ 2[H|H B, H90{ 4.4.0
SDK binhosupernova , Python 3.12, Windows 11
CHA|A 2| Binho mikroBUS Adapter Board
HA 3.3V, EA|E 5 MHz RE| AlO|2 50%, 2 =32l 1 MHz, IIAE BE 15 AL
A RSTDAA = ENTDAA
Et2 6DOF IMU 27 Click2| ICM-45686
13.2 1}

Al PID 04 6A 00 00 00 11, BCR 0x27 , DCR 0x44 , WHO AM I 0OxE9 . ZE
X5, ®MBE= Z2OHU0| AFESH= BIXIAE M2 HIO|EAEE
T2OA0| A= ZE 2IX[AHOAN E0| YX|EHL|Ct.

TECHSUPPORT@BINHO.IO REV 1.0
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oloE|. 2HE £32 g EAA|IL0M HX| HE{O| 7HEEA A7|=

E &M, B2 X2, 272

QIE{HE. MA2t 50 HzOl s 3.00 s

BINHO ANGOO6 APPLICATION NOTE

1S S| =elsl FLICH

S¢1523], X} +1.2% ILICt.

1.005~1.006 gO|m, O|= Zaf|o|, Hio|

HDR-DDR. 3| X|AE| 0x32 = 42 O|0|E] 2{|0|EZ 6C 36 02 00, HDR-DDRZ 6C 36 02 00 22 2|3

LICt. O|= HA = =

— o=

X2 1570 x|

HiolE O|EZ ZOotzt

{1 0[0{X|:= SDR

LLOL- OO M

, 370 0|7+, 87K T S7HLCt.

x-|AO MIHAL|CF

HA HO|E. 10E 0| 7|=ot HHORE ZA|Z 12.5 MHz, 2E =82l 417 MHzIL|C.
S| AlE el o] EMof| LH2 HHEE2 7|SE 3t H|w HAEEE, SXt7 EA E W8S Hife |EE|
E| HE2 HEELICEL 7|SE E2 CHA| HMot © A% 62 MM A= JASLICH
n |
14 =M ol &
B 15. 2| sl{Z
] 2ol Abgt
Etzlo| =X &S Click 2E7t mikroBUS &Z10f| HAE|AE=R], 3.3 VIL SEE =X
gholgtL|Ct
HE|HIO|E Q17|7} Z2 HIO|EE gt=s{A XIS SIISHA| 9= FIFO_DATA 0x14 OfA 8i7|5 AlZfSH&LICH
atetst
M =0] 2% SHXIC JHZH 2 HIO|E &M E =telgtL|ct FX| AEfollM 37| 1 go{of ELICt
CIE{EE 3t 1 = =8l INT1_STATUSO 2 oW oMz =0 AKX LUAELICH
QIEHHET} HAE AT StHLE HATLENR  X}O|2AZRITE 800 Hz 2|4l 2l|0|EE ZH3E|0f A&LICH
Ot &
OIE{H EJ} X8| TAISIHK| @S ENECE ENINT HIES} el BWl=X| 2tolgfL|Ct
HDR-DDR 97|17t 02 gtetet IQIE|7L QIX|=|X| ASLICEH HA SDRE ZH B X|AHE HSL
ct
HDR-DDR 917|7} A&l 20| ®4=0{0F SHH MEXQI |43 4HIO|EQL|CE
O{HE{7} 13COll SEISHR %3 O{HES 2[MIELICt o] HMME|0AE power-cycle O] HEE
x| gt&LICH
TECHSUPPORTEBINHO.IO REV 1.0 16 / 19



BINHO ANGOO6 APPLICATION NOTE

15 otoq
H 16. 20
20 o|oj
BCR HA EAM 3|X|AE{(Bus characteristics register)
ccce 25 @3 F=(Common command code)
DAA 5™ FA e (Dynamic address assignment)
DCR C|Hto|A £M | X|AE{(Device characteristics register)
DDR £ O|0|E{ 2{|0|E (Double data rate)
ENTDAA X F4 o2 A ZHEnter dynamic address assignment)
HDR 1 O|0|E 20| E(High data rate)
IBI QI = QIE{# E (In-band interrupt)
MDB 4 Of|0|E{ H}O|E(Mandatory data byte)
ODR Z3 0|o|E{ &|0| E(Output data rate)
PID QIA| Al X} (Provisional identifier)
SDR A2 H|o|E{ 2|0| E(Single data rate)
16 SM L AA =0 BHSHENT

O] EMofl HAI=|1 e MISE[= of7to|EHofl ZetE ofjx| 2E= Hot 3 HZE2Z MSELICH MIT 2t0]

MAZ HiZE|H, 2t

MA HEZ2 01710| 20i| Zete|0] AELICE.

H17. o4 OF7I0|E L E

o od

ANOOO6 . md 0| X2l Markdown A2
assets/i3c_mems.py EHx REZE|

assets/LICENSE " 20| HE&|= MIT 2t0] A

TECHSUPPORT@BINHO.IO

REV 1.0 17 / 19



17 7H%H o]
H18. 7i{H o|=
2[u|™

1.0

TECHSUPPORT@BINHO.IO

BINHO ANOGOGG6 APPLICATION

0t

1 September 2026

REV 1.0

NOTE

nx
(0]

bt
Pt
e
n
I>

18 / 19



TECHSUPPORT@BINHO.IO

BINHO ANGOO6 APPLICATION NOTE

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
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. 1I3C % MIPI= MIPI Alliance, Inc.2| &H = 5
AMEQILICE TDKE TDK Corporation2| A H = S2 AR
L|Ct. InvenSense= TDK 1& 3|AtQ! InvenSense, Inc.2|
H EE= SE AEQYLICE mikroBUS 2! Click2
MikroElektronika d.0.0.2| AHEQIL|C},

i) _||.|'u

0z
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