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2.2 s
& 5. FANAR
Hik &
SCL I3C Bl > SRR BRRE
SDA I3C Bkl » €@
33V BIREETIR - HFERREM
GND a8

M RARA —ER IR - ZZEEPREMASTEFEIRRENER « FERGoREEM > SEEMEREE
£ 13C L - RURIZ3E1E SDA a3 AT

ERBERTZL 3.3 V E(F - BiFtRIRAt LhIEFE -

2.3 e

pip install binhosupernova

ME—RYARIKIE R 2 Python 3.12 1 binhosupernova Eff o fRER4EARECEMPE RELERE » WHA—

1Ren L TEDIRIR

python i3c mems.py scan

3 HRIEHE © 5IRETHE

—{&ap < BN AJ SR RCRI 2R A D ECRI A IRTERE R BE L

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 02 08 00 70 12 6B  device id 0x0070
BCR 0x07 DCR 0x44
HDR SDR only IBI capable
profile 1sm6dsv

ERHMEERSRLIETMEY o RSTDAA BIREME N ECRIEIRELL » EERBHEERIRAERLE -
ENTDAA ZENTEREUADEC | EHISREHER > SEBERKERRH 48 (oGRS E T
o WRFES—ENDL - RE—ETTHR > &A% oxes o
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REEEAMAREML - T BEHNBEANCLARER - hAFEME -

ZEEP ANz BNFIERBSEREBREE - MARERR > E2H 12C E—(ERBEREZE °
£ 12C £ » FHBA—EFRISEEUL > BHFFAREDR - MEEE > RETEHRNE -

4 BB R R T

python i3c mems.py identify --device lsmé6dsv

4.1 SNEEREINART
—EEEFEREERRNE > MEZEYESNBEEBHHEND > MARNEFRIERPRE
HEHAIES (PID) 7 48 it B3 MIPI & ID FITTHARSE |
+® 6. BITHAVE RS

i LSM6DSV LPS22DF
PID 02 08 00 70 12 ©B 02 08 00 B4 10 6B
MIPI B & id (47:33) 0x0104 0x0104
48 id (31:16) 0x0070 0x00B4
BHlid (15:12) 0b0001 0b0001

MmERRLE ID 18[E » BAEfIERR STMicroelectronics FITTH ° #£8 ID BT EE WHO AM I
BERPREHRNENER > FIRREEEZTAES2SR U EENE ERER ZARHEAE -

RERMYEFSE (DCR) RATCENH—HEEE !
R7 HERMHGER

b DCR a8
LSM6DSV 0x44 6 & IMU
LPS22DF 0x62 ERHIRGRI2S

DCR #ARYEEER > MAZEETH o ox62 & MIPI ERRDECHENRAIZSEME » EETEREN
BARAIZZERGEIHRILE - 582 oxe2 BYIEHIZRAE B CEE—EEERAIZEN - BFZE PID A5
FERW—K ©

ERHHSEE SR (BCR) SREAATAEEREE LREMME o BRI ITAHERER oxe7 -
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BCR 0x07

device role I3C target
advanced capabilities (bit 5) no, so SDR only
virtual target support no

offline capable yes

IBI mandatory payload yes

IBI capable yes

max data speed limit yes

FETEMREZA > SEMGH T WEBANEE o TS EERARE - I BT SRR S XM
857 HEAE—F - BINE S IR 0 RIEZTHEIREBTER » ERAF IR
SENEREEAFOESERERME - MABEERFMPBIRS

4.2 I WHO_AM_I F&:2
WRTTHEAG—EGRNSHEER > EEEN—T » URREF SR UERER :
®8. 5HEEEH

ban HiFs B
LSM6DSV WHO AM I - it OxOF 0x70
LPS22DF WHO AM I > fi[j}? OxOF 0xB4

LPS22DF BRI FMEEAEMIMEEE) | HR 15 A% T HES D < ERIFEII(ITE - B2 HR
2 NIE2E— > FtERIHHIREDMIRIRAIT 5%

& 9. LPS22DF » AfEHESAIELHER

we BEFm EAE

GETPID 02 68 00 B4 10 0B 02 08 00 B4 10 OB
GETBCR 07 07

GETDCR 62 62

GETSTATUS 00 00 00 00

GETMXDS 08 60 08 60

GETCAPS 00 11 18 00 00 11 18 00
GETMWL 00 08 00 08

GETMRL 00 10 05 00 10 05
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THR L 1res
UERERR—RWEEH | SEREERL - REHRLTAE -

python i3c mems.py read --device lsm6dsv OxOF
python i3c _mems.py write --device 1ps22df 0x10 0x18

MR TCHRIAERR TR -
+®10. B REFAGIERT

B LSM6DSV LPS22DF
BiFSaEE 8 fiyg 8 fiyT
BRaE 8 fiyg 8 fiI7T
SEEVEM = 2 RTRY EE R (AL T AR 0 0

£ LSM6DSV LEITIEMIZ (i c4H:EENZ A6 > £ E CTRL3.IF_INC ° iyt O RFEESs iR
‘@%Ei’ F L8 B 72 T/ AR BN g S —E S 7 EE AR o thR = (Esr BT 2

) EEERGMRIGIESR 0 BHEARRE o SHRTHEEFERKET WA - RILERHAERIE
‘RLT 2Ek > ERpERE R B —REEL -

EELETTMH L > FERRY ox7E EIBREARERR - HEAH R VAR ERIERE -

RUAIZS B &R

LSM6DSV » IiEE st

python i3c mems.py stream --device lsmédsv --seconds 5

X -0.029 g vy 0.014 g z 1.011 g magnitude 1.012 g
X -0.029 g y 0.013 g z 1.010 g magnitude 1.010 g
X -0.028 g vy 0.013 g z 1.011 g magnitude 1.011 g

LIRS ox28 BY ouTx L A SBENZNMEMIITAR » BI={EHE5% 16 ii7c#h > £ CcTRL8 HFRTEM £2 g Wzl

ET%% 916384 {Est# °
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6.2 LPS22DF > BEHFEE

python i3c_mems.py stream --device 1ps22df --seconds 5

pressure 1006.297 hPa  temperature 22.520 C
pressure 1006.295 hPa temperature 22.520 C
pressure 1006.369 hPa temperature 22.520 C

EE /125 24 37T > 6 hPa 4096 {188 > 41 0x28 BY PRESS OUT XL :BEX ; BEZA 16 it &
°C 100 {EztEL > WIS ox2B Y TEMP OUT L :EHX o %9 1006 hPa 1 22 °C HERN TS KR EIE
FEAY o

T HN T HEREREEREMAERS - BEMRIF RS » BHEEESEAREEL 12 Pac
6.3 M EREE

RN HHEREREREE

oiF Y18 3173 LEEEEREE

LSM6DSV CTRL1 - {UF? 0x10 fiIyT 0x03 15 Hz > 0x04 30 Hz > 0x05 60 Hz >

3:0 0x06 120 Hz
LPS22DF CTRL_REG1 > it 7T 0011 10 Hz > 0111 100 Hz
0x10 6:3

REFE 7 HIPREREE » AATEREZHEZE1E o

7 FMERPEHER - BBERPEAT PER

HAPETEE EUR SR N RAIFERIINAE - T ERERENNRGEMRR SR ERTER EnE
FHEBREMATZAMAERE > BIEREEMR - DECHENZN G E S| HEIEEZSS

71 =EPER
FECTFHNESEFTRFEEZEEN=EIER > |JRFIT :

1. FERCGAIZR PR A RERZRIR « BERISUETEEES I
2. RERAZTFAPE - HMELEFSRTRE—PRETHME » ShEAEBDHRLFATE
3. fX75 ENINT fiIyThY ENEC o TEEEEZ AT > EmRURAISSTEMME - BERPHBRTEER o
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Three steps to an in-band interrupt, and where each one lives

1. ENABLE THE SOURCE 2. ROUTE IT TO THE IBI 3. ENABLE INTERRUPTS

LSM6DSV, data-ready

CTRL1 output data rate —> INT1_CTRL bit 0 —> ENEC with ENINT

LSM6DSV, wake-up and other features

WAKE_UP_THS threshold MD1_CFG, one bit
FUNCTIONS_ENABLE bit 7 per feature

ENEC with ENINT
not INT1_CTRL, which is data-ready only
LPS22DF, data-ready

CTRL_REGL1 output data rate CTRL_REG4 bit 5 ENEC with ENINT

IF NOTHING ARRIVES

® Step 3 missing: the bus stays silent no matter what the sensor is doing.
e Declared interrupt payload too large: GETMRL byte 3 must not exceed 8 on this adapter.

e One interrupt then silence: the source is a level, so clear it or make it pulse.

1. FARERN=ED R - WRSHRTH LAHSES R EFES o

python i3c mems.py ibi --device lsm6dsv --seconds 3

lsmbédsv at 0x08: interrupt routed to the I3C IBI, data-ready through INT1 CTRL,
cleared by reading the sample

IBI from 0x08 MDB 02 extra 00 00 00 05 04 00 00 data ready=True

IBI from 0x08 MDB 02 extra 00 00 00 05 04 00 00 data ready=True

183 interrupts in 3.00 s = 61.00/s
configured output data rate 60 Hz (+1.7%)

RE# 60 Hz » BRAIET 61K > Mm{EREZIIERR A ERZ(EMRE o

|12, PENREREZFERNEHERRERHR

T REE =AE FREN
LSM6DSV 15 Hz 57 15.67 R 30s
LSM6DSV 30 Hz 7 32.00 & 30s
LSM6DSV 60 Hz 7 61.00 X 30s
LSM6DSV 120 Hz 51 121.67 R 30s
LPS22DF 10 Hz 5 0.62 R 30s
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AR D ERADERERNERFETIER - R RIEFBTELLR - R HEHE S MRHLEEFE
By o BREERE > X RMEAR SRR RS

SERIEEHIITAE
SEFEERHE T —ER PR S RERRFIBERHITTAE » HIEHAILURE 25 B EARRGAIES
+® 13, BRAysasERHITA

i rhighsRiR ST SEEEMM SR

LSM6DSV BN s 0x02 02 00 00 60 05 04 00 00
LSM6DSV iAli 0x04 04 00 00 02 05 04 00 00
LPS22DF Elliad o kG 0x02 02 00 00 33 00

LPS22DF BRpeE o 2L 0x02 02 00 00 03 00

Emaroit £ o NSRS ER AR RaamI(I T4l © £ LSM6DSV k> fiI7téH 3 @ ALL INT SRC - MAfERF
% 0x02 > BEEFMAERA oxe0 > FtFEEEENYEFRE &I ESFEMHMIIRL o 7£ LPS22DF
L+ fii7tél 3 @ STATUS E7Fss . LEMEMEARRE » REAERERER MR EEDRA & BAfiiT
WRE > ZALTTAEES 0x33 ; MEEMER T » ETRESRPERERELS » ZOTARSES

0x03 ©

= pan iy vlizl::

LSM6DSV o EilpiAEH AT oxep BY INT1 CTRL %5 O fiijT intl drdy x1 E&EH o EMFRAEETH
AEERARE © BEBEIBAIY ox50 BY FUNCTIONS ENABLE 35 7 frcifTZRIENA » WFEAAIA ox5E
B Mp1 CFG B&EH > MAZE INT1 CTRL °©

% 14. LSM6DSV iR H

FREfZRIR 56 ERER
INEREEHE R R CTRL1 #HERIERR INT1 CTRL 35 O fiI7T

AR ~ 5$/E ~ 6D ~ HECERS  JEE FUNCTIONS ENABLE 35 7 fijT MD1 CFG - B{EThAE—EfiLT

CTRL5 %5 O fiyc INT EN _I3C EE#ERA o E1EFER 13C RREERTENER » HFNTENEER
“

LPS22DF o BRIFAEGIF 0x13 BY CTRL REGA £ 5 ii7t - BT REES—ARE » REERE
B RABRMER—EENNS > TS HGENRZAI—ERIFEN - EMEEESZEAT BER
FETEEI S ERAE—E
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! 15. LPS22DF BElmia » 2 (U SLAR{E IR

BE 3 s AR RERS e o

£ DRDY > FEEEUEZS 1 0.33/s
DRDY > SRR FREUERA 29 9.67/s
DRDY /Il DRDY PLS (%8 6 fiL7T) 29 9.62/s

—(Efi 2z R EBRTE - RSTATEREXMRERNRER - MELFEERRE - ZEEFM
TAER > BEEHREBR ; ZEAILGERERIRIAKES T

FERYEERR - BRRAPEREE
EREFHITARE - LSM6DSV ERMER(SAIR BRES BIRAERBEEN

python i3c _mems.py wake --device lsm6dsv --seconds 25

lsmédsv at 0x08: wake-up armed at threshold 2, routed to the I3C in-band interrupt
TAP OR TILT THE BOARD. Listening for 25 s.

t= 9.67s MDB 04 payload says WU axes X

t= 9.91s MDB 04 payload says WU axes X,Y,Z
t= 10.36s MDB 04 payload says WU axes X,Y
t= 11.05s MDB 04 payload says WU axes Y

t= 13.17s MDB 04 payload says WU axes Z

80 wake-up interrupt(s) in 90.2 s
peak deviation from 1 g during the window: 0.428 g

BERENEMRMZIEN 1/64 > FILLE 2 g T—E#4% 31 mg - MBS AF L EERIRAVEE
o RIEM—RZIERERS - EBRRRWAERIA 35 FEFRIEORN » ILREREEEFEMFE -
SR BWMETIRE RTINS A » BEEFENE 728 o SHBVEEAITTAIR ox45 BY WAKE_UP_SRC Hi»

MERERTRZ I B AREERT - EfEE MBI ATRARR - It AERERR » TAKRT
FRErRREY ©

FR AR A )
B—ERED R ER SFMN > RIEATERE T -

BIREER GETMRL WEZENITHETE S EREXMNRATEISE - MiEH2Etha B SRS
Supernova AI{SER S /\fE{icAHRYPEfMEL - LSMEDSV EHZMZHEITTAR » T S EBNEIER
IFESNRE » FEILERERNEA /B THKELD Z A1 » ERFRE REEREREE -
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R 16. LSM6DSV & £ Al & EMEIR AT R B E R

EGHME 2 s AAYPERE BB
1 a1 174l

4 a1 4 fuchl

8 42 8 firrt

9 0 £

10 (ERME) 0 =

BEMRARREX ST N AEE R > W EIFRPAIEAVIRIE :
IBI payload negotiation the target declared 10 byte(s), the adapter takes 8, so it

was
asked for 8

LU SETXTIME B{AR 13C BsfpZf &7 B IR B B S HME 2 N A —B=(I R R » BRI
ALLPREE o FHt > 18R\ TN T HER AR FIEF R S E2GHH - ERESMERLD =@
AL °

YR PENAEREE - MESEYFSRBETRPERRELRSE - 5555EN cETMRL BIE=E(LT4E -

8 E&:E 13C U EERINAE

EARERRBEARRINNRM I ESERBREEEREEEF T (HE > BAEREEYEEOE—
BELREFENGS o TENSFHERRRE—REME  RELEBE —EE « BE—EULLwHF
SREUAEEE « BIRRERKAEPEY -

python i3c mems.py features --device lsmb6dsv
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®17. BRBEAHLHEZRER

we LSM6DSV ~ LPS22DF  fki&

ENTDAA 5274 & BiR4 B L TRHARY AR BB ST RS 2

RSTDAA E274 & fUHFRER » EBERIBAERIFE

SETNEWDA & & it BB - EutEERRE

GETPID ~ GETBCR ~ GETDCR 5274 27 BEITEAE

ENEC ~ DISEC 527 5274 FRETRT SRSt RREN A= LE

SETMWL ~ GETMWL & & EHETAN—K

SETMRL * GETMRL XiE & EL > EEAR RN (L TAE

SETGRPA + RSTGRPA & & BRI AEEDEHREX

SETXTIME ~ GETXTIME b2/ X#E e ZBEERRIAITTAEEE TE1E

HDR &3 -2 T%i& BCR 5 5 {54 0

A RERE RE=RE| (ERIFHEERR B BN AGES

ENTASO % ENTAS3 BIRREE BIATEE REEREN

RSTACT BIRRERE BIAHE WEHIRIATEREAR

GETMXDS BIRRERE HAFEE B[OFE > (BEATERRAMER
MARTTHHEBEIER 15 T2 1% ~ 4 TRAREIFH 8 IREAHE » WASREKBZRER » UFERSHEA MU
E

EMBTHBEET AT EESEBRE  EACEAEEAMNIE  EEBNRERS %
LSRR o BYAGHIEESIR T FR A S AL - ALCE—ERA B0 | 18
EIIBEREAESNEE » BBk E T A R B I hA N FRHEERHE LR « BI2ERN
AETEEAE—ERAM  BREBA—BLFS  AETEEIREE E COBSt FEEsY
75

% 18. B¥#HEHU » LSMGDSV

7 EBEHE ox20 BA BB T 772
SETGRPA Z i I3C_NACK_ADDRESS REME
SETGRPA 21 SUCCESS B8t
RSTGRPA 21 I3C_NACK ADDRESS b

EEERRE: - WEHAINAUTEIERKIERE - BLIERF A E U PRRRIETEIE(FRT o
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SEENRAE (D EERERE © 12 LSM6DSV £ » ENTASO #2[EIFE » ENTAS1 & ENTAS3 #3448 » B IEER
Ex#at 0 MEEATHEATEEHREEELETERER > MARBEELETZER - ILAA
RRALHRZRERTEZ DRWIER > MAREE—ERIEEEEE2R -

EE TR

python i3c mems.py rates --device lsmédsv --iterations 100

iF g R
LSM6DSV 12.5 MHz » 50% T{FiBHA 417 MHz
LPS22DF 12.5 MHz » 50% T{FiBHA 417 MHz

MARTTHER RS T EIESRIR MR AIRE - 5i& | EE 100 TENS D EEFSR » W AREMSEITERE
BiEsER - RASRENENKY) » ZEXA HEH - ER—(EYESNENEE > MAEERnEsER
TR BRI FHEE RHRRR R o

M TTHEERNS BCR 58 0 Ui iEA 10 ESFERAKERRERS » W0 H GETMXDS fEm& L&EE
08 60 o TEEHZSFAEHMELNEMERT - IRFIEZEHILEBEM T E

BH5RA
LT RERTIFARENERNMEEE -
20, B
st 598
LSMEDSV | {EEfAS (AR ATRE CTRL3.IF_INC » BAMSE TSR —EY7S

LSM6DSV = ERIpAEMSIMIFEINSEFE FUNCTIONS ENABLE %5 7 7Tl MD1 CFG ° MA=
INT1 CTRL

LSM6DSV = EREFESHIPREMENEA 10 (It ; BHERE 8 » TR A EIRT ATl
LPS22DF BERE RN o SRAPETRERUEA » IEE DRDY_PLS

LPS22DF ERRE(IHEA 0x5C » SDO A=A 0x5D ° WNEE 7.2 shpmit

& FERBHE—REIEIAE B ARBE o KRIBERFMAVES » LT —REREN
& SETXTIME Z 17— A rhEmfNE =T o SETXTIME OxFF A$ERAR
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1 2RER
®21. 2EERASS
we &
scan 5 R BT HEE IR EIRAE E
identify R R IEEEN S S E 7
read - write ERMHEAYFR > RARERMA
stream FiB w5 ENARIS R AIERA
ibi e R 25 FR A B R B B SR 0 St R B R R R
wake FafEEEh P IR EER SE P ER
features R RRINNREE BIREER(E T HE
rates SRR EERETEERE
reset > power-cycle fETHEZIEHREE

WE—RTHRBERERPIE—IR | BESAERN  FINSD - MBER SRR ARE - &
FFRETRYRE ARIE - DURFREREN S AYA#ESES -

12 EHGER
121 AERE

® 22 EHEE

15E &
Eges Binho Supernova » FE§ERRZs B > #EE 4.4.0
SDK binhosupernova » Python 3.12 > Windows 11
Boft Binho 13C Target Board
EEHE 3.3V ##% 5 MHz 50% T{FEHR > FIRIE 1 MHz » REEEES)8E
H RSTDAA Z&#11T ENTDAA
BiEsEE STEVAL-MKI239AA /) LSM6DSV » STEVAL-MKI224V1A E# LPS22DF
12.2 4]
89 o % 4 i EEEERERP—3 - LPS22DF A2 ER/\{E8 CCC = Al REF (It —
e
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Pl o FREUINGE 71 BIRFFT 0 BREEREHHERIEERR 2.3% LA ° LSM6DSV LRVES) %
FRER @ 90 MESEIE LA 80 R EERMETTEAERIRARE - IBEMZEE 0.428 g °

ZERIEH o MTARITHH9%2 15 /%R ~ 4 I’RARE(FH 8 IREARE » EERPTHAIUER -
EERHERE o KERSE 9 BIFTAAYTSE » MRTTHHEREIA 7 EES IR MAVFT A IRE -

OREE o AXTETHSSEEMANTTHE iR HEITIEY » LPS22DF A& 8 £ » LSM6DSV & 7
&> EUItEAIREEEFF RAERNABRER ST TR -

13 SE R

+® 23, FRHHHR
AR mEEE
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BCR BESTHES M E 7283 (Bus characteristics register)
ccc EAmM<H (Common command code)
DAA RSN SDER (Dynamic address assignment)
DCR HEIFMEFSE (Device characteristics register)
ENTDAA EAEFREMINLDES (Enter dynamic address assignment)
HDR BERERZE (High data rate)
IBI #AFRET (In-band interrupt)
MDB I EEMiItAE (Mandatory data byte)
ODR BHERIER (Output data rate)
PID EEFHBUES (Provisional identifier)
SDR BERBER (Single data rate)
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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

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. 13C #1 MIPI 2 MIPI Alliance, Inc. B RE1Z ek
f&1Z o STMicroelectronics & STMicroelectronics N.V. £
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