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.-invention relates to conmuni cati ons between el ectronic devices. Mre" .
particularly, this invention relates to a systemthat a first device uses
to determine the baud rate and protdcol that a second device uses to
comuni cat e BYISTEME ORrSETTENGCERANGMISSICIPROTOJOLBASEDI OF to the
used baud rate and protocol . Still nore particularly, this invention
relates to a systemin a fi rQE'[EQTE(ﬂbBWé@fFMTEeterm ning a baud rate, 10
frame and protocol that a second UART device uses to communi cate and for
setting the first device to communicate at the determ ned baud rate, frame
and protocol.. ProblemIn the B OGESFtHO tldrpdustry, it is comon for
mul tiple el ectronic devices to conmuni ca Y share-data. The electronic
degi ces nuUStTrENRREnHGH2elRe PIOLAENGAIBELOhs band ;é&%&d@a@w%?cm For
~exanple, a first electronic device may neasure t | ow of a nateri a
t hr ougbaricpiguiyl tmsarraflem;ansemwsjtmsysiemmtad”m$trdﬂwcae usey o cdteshineegal at es
the flow of material In order to regulate the flowof material, the firs

tdevi RAYH &t e?ﬂgﬁé@@ﬁof V@Aﬂrs&cenaﬂeaw@diwwmam@w wahikg Bt deviear n
- Openseﬁ{zﬁq&\t ngs]ﬁ?é RSt YC% tbfihé %9&!1 BE Gd fré‘r% Jﬂ@ﬁ!}@&dﬁ%ﬁ{; }r-ngrr% RE g‘ﬁ&%&"ﬁ‘r ate

- probl comrunica st g
- and dithfseneshtidn ﬁél@t@@'t@ a Emehhm @rm@nvacﬁs@A@ﬂo@@fetéﬁnﬁm L3/ BS&d rah@ud
rate; fram ng, and Brotocols are referred to as "Protocol Paraneters."-.For
- P po§r@em©anﬂmr@toao bata peepnd HéRadryicaitsed to conwnanicatetaraf fobsatingre unit

o ch TSt BRIk Bt BB el bl o "

devi ces. The protocol is the rrannqﬂsroibrpe,\ppl ch groups of message packets are
organi zed al ong with 'lwhen" devices nay. send /receive packets in order to
transfer dahshdpiovess domrodmdus@? it if cémenstefireasitipre: aRktrefRAMIcealts using
the sane Protocol  Paraneters irst device will not.receive correct data
from eprMEcioAE t@éhiat%dafﬁo ﬁ"ﬁﬁ'ﬁ?ﬁf@iﬂlédéﬁwﬁﬁmﬂl&tﬁh@ﬁ drieveprovidadare] most
ﬁ)i IC]B j.nclude a- Unjv ' I %P Eﬁ%ﬁﬁus Recei ver Transmtteé (UART). A

| UDCYRP it 4 PGSt a?cfeﬁi-"B“\R% e PO FON D EAKLRRE G tfodow P

cont 1 9kn ABME AR UGN PpRERhS awcdﬂs&%nw%we ag KRR Lave Wﬂe@g%ge s UARTS
may al so conmuni cate at any one of a nunber Of 2 26 February 4 baud
rat estharﬂdaw mfmﬁegat yrpes:lerttmraguéetpam flow bf inateral, ehp st dbliee truat trandfer st

“devi c gqe cgnnecte t 0. otr]ﬁ VI ces that communi cate at one of any
numb %fa 2l OIBF B FSVighet ?’%' UE%%D?“FT%@ deves haralvate reulateogr ammed
manu H{g@él,t,‘gcate wi th the proper"protocol"/1UART paraneters.™ This
requﬁb%éﬂ%eFuser to 5 properly programthe DART in order for the device -
Zfomuni cat lgisve girb bwmtlhﬁldlfﬂ@enceew&'@sem@blcbrﬁrmutmatmh@n@dIﬂ%wﬂrﬂ@ahbaétel S

- capabl e of communicating with many different devices using different

Pr ot 666 difSareatpioieels s‘%ﬂﬁpﬁqsgm @iscysion drame lypraKeaus refe, fisming . psd

1 BRIl Aol D AR Pk BIPEL AR SR s ARt ghishe
descerbeid-aby isliPeldrfouRes Biits Pbr: urdit §9me2Rat §r‘%l&9@l1§f@r*éd by aSH@\tf&b ?ﬁe al, of

January 1, 1985 and Re. 31a450 to J.E. Smth of February 11,
Cor i GEIae fenssist hewnenaer imwhishemessage packets aredesmatted to mﬂams&er@}atat rai ght

onfjqurati Each ow_t be copfigurati.on in a Coriolis mass fl owreter

2fae OB R Trds LR PPER AR R Ry regp__ap?@eém@ea%m. 0

torsa@a@aﬁféaabn thew@neeewegmal?aé‘emdﬁf gg\éfvbfpté%kéé n%r ggnsffépl Ilate
onance i nTone of these natural no he natura

of tdetabdmeeniigo destoesi éﬂtwmdelvmssfpstoe cemmnanicEtiused tha sametPrmebhe

conbined nmass. of. the flowtubes and the material withi.n the fl ow tubes.

Mat ePREAMEESs fIRtaviRe WilREerVRIcomEs! datmeerdiemesendevise- the inlet
si de of tﬁ«gfg;& \é(df@&?rh{%-lmg t’mﬂ%tk%en'd%v tden di ff&rcﬁé’ﬁ}hgﬂgﬁgg Ry Lll ow tube

or flow tubes and éxi toapi’pelne 82t he

3mut | RéysésiBnods RdcetreranBhiefttéer (UARTRYL I ATUARTTi® Beanteofdcaank thdé@e The
force causes the flow tube to oscillate. Wien there is no material flow ng
t hr sughmunécaticovpeiiveen devicesi Inteonitobigvines| pwtaatiesostas Mudbugiush an

i de hase. nstoflowthrouhth flow tub

Cor AR s LG Brutodte "SRRI undh S el s HESHY el e e s have. o
dlfferent phase wth respect to other points along the flow tube. The phase -
on the inlet side of the flow tube |lags the driver, while the phase on the
outlet side |leads the driver. Sensors are placed at two different points on

the flow tube to produce sinusoidal signals representative of the notion of
t he flowtube at the two poi nts. A phase difference of the two signals

ration nodes -




condi tioner -generates paraneter signals that indicate properties of the
material flow ng 26 February 2004 3 ., 1- 5 "10 15 20 25 3 F[quh fhe
- flowneter. The signal conditioner also generates a drive si gngF&:g%g |e(§)bt
the driver to vibrate the flow tubes. The parameter signals are then
transmtted to a host system which provides the desired properties to a
user. Different host systens na fer data i ne o veral Protocol
Par amef@{tratahand F’aﬁémalg’&?ér tlf’(.’)%% %’u it ‘S%reﬁﬂsé'%]g%%c%éﬁﬁ%w?%wpot ocol
Par aneiedonnee@dbdYo tdtBeh Qsdvicass ttean tBnAMbateC at cond Nef %hgnﬂdrmbend:ft i oner
must then be configured to comrunicate in the recogni zed Protoc

Par anePerteceldAR hRairewiersy the fiisk devise kRadtebe prRgramsped Wfﬁl@aﬂiﬁl@r s of
Cori ol t oo 4 ity i oner to
SommunfeCAT LA HEFEREr T Blo PR baitlededt TR BRI BRI
ne&rualprop@gr;augralgth@dhﬁﬂ mmriﬂbefoahm/rﬂae\ac&jcmhhmnrqmeb-hmoa‘mrdsayloﬁed and an -
~advance ‘i n_t he a de emfor set Pr ot gcol ers for -
" transnissi Jlt}i‘ gge dé&&?r%é’&ud% C\?\’/P?Wet?l §° AUEHE? Eﬁer%g@/ant age
of a yyrdrem H@wééﬂfsﬂ@”'ﬂﬁfé@bhh Frbiosol Pépdthbens ijs d bél‘tr@léi’ep!rb@%m for
- aut omat i cal I?; determ nes the Protocol Paraneters being used and sets

| commimakers shCprolowmetars: e Gonols mess pwraier areassis ass B 1 s B
ot opePHA b AR S B SRS SRS bt sLscpedty et ors

- digst eM$anonrfbamo£9u®251 rs*.slmedptroesEnSnnlﬂV@htatomeMﬂhdgﬂﬁtaﬂdrRmat i on of
proto ol

rs, be used vm Si n data and out t he use of
speci 4155 gﬁ@%?#opgbm@ﬂéfl g&i 0l @ggo T%&ﬁ&ﬂ?%{gam\?%{ devi ce
il eﬁ%ﬂé fiew tr:?oe%yéftaeéﬂrkr@d 3 gﬂé@ﬁﬂé@nﬁgdrsuéml Ead:rrlﬁ@wttu@@cmﬂdm@aﬁon in .
nodi fircation. A-first or renoté device executing the systemin accordance

with am@oimmr fpwmaterhasrd sebof ﬂgmﬁﬁil\tlbrééﬁﬂéﬂ@@:ﬁ tigh FaY Baf 8connect's
the T SRRIEHARIMG Gl YRBRIbAouBRE tyEVESEn nowIRSRIst eI Esdifatg devi ce

t hat pr 'Servi ce or evr ceto allowt ost device -
16 peatf msanancfwmr:bn@rmf tMeM)sratmia{/ roleiss Tﬁheimrtwal vibaatiate redas i dhe he

'-Protocol ' Par anmet .e ed,to transmt, K data ceives data fr renot e

devi CETEHRGBRROaHIE TS e SR e it e PP neR Vs e Mihen che
firstydeyah8 the neABRSOVEHntRe Mok BesNaleNaldfows into treciswmeter ifoem t r ansmits
signals indicating data to the first device. |n accord nce with t

i nverf f@inectastrippfing oadhg tletrsideplibe flaygnetesndhe matgsa a&*&ewf%d b| tsin -

t he Wil eetred and
fr amtﬁg)%gﬁﬂ% F?éé?tﬁ%‘?gﬁ I'S t% tﬁégg Feb?ﬁgrﬁyﬁgggi@%rg]g%rm ned by the -

20 r sttheleutletssiddhe first device is then set to comunicate in the determ ned
oy sesor N SRl VB TR ol ol o e et BtBlE o0 |0
pr ede e 19 ddliafelMidterahesaime matdridl floire U‘rraoghtrne)ﬁoxbrrtetersaihpomttet ected in
2 Cera%o?":gna rllllcjnr\rrvbetlr.r!:ugfcassrl;ﬁllara1 a?th ;rb ?dnenttrrc]:gl EXassteemAs Z material begins to flow
_ thrcugh the flow tube, Coriolis accelerations cause each point along the flow tube to
25  have a different phase with respect to other pomts along the flow tube. The phase on
the inlet side of the flow tube lags the dnver while the phase on the outlet side leads
- the driver. Sensors are placed at two different points on the flow tube to produce |
sinusoidal signals representative of the motion of the flow tube at the two points. A
‘phase difference of the two signals received from the sensors is calculated in units of
30 time. The phase difference between the two sensor signals is proportional to the
mass flow rate of the material flowing through the flow tube or flow tubes.
The sensors transmit the sinusoidal signals to a signal conditioner. The Signél

conditioner generates parameter signals that indicate properties of the material flowing



deternmine the baud rate is | ess than or equal to n divided by 8. One manner
i'n-which the system may determ ne whether a transition occurszgszegylaryzom
tenplate matching. If the transition bit is riot received in a certai'n _
nunber of sanples, the first device Ieterm nes that the baud rate nust be
between n and nl4. Therefore, tenplate matching 10 nmay be perforned for a
pattern of protocols and fram ng for baud rates between n and Tenpl ate

mat chi ngrdphaefloiwretern THeesifohl cokditibrBR @ gémerateod dave eigwial Bppliled
present invention. The first device_ reads a one-of a plurality of tenplates
for Pr de’B%ﬁnﬁ%’rter@F%t%%ﬁ’éF‘f@f- (& RErameist sigegisare t#ﬁ%”@ﬁ%‘ﬁ‘l’@ Pecei ved

. are thennbaadslon® Wiicr! Brdildethe diteiqfiBbafiisits 4 (iep, compared to-the read
Whén a tenp he ‘sahp

sanpl es. _ ate matches the ples, the first device is set to
“communi cat e Riffenethesteystaorns Paydiasstar dats inohe of eeysratRrotocd Pammetsisect  of

widch a B eriaReRE RO of ol h A he Fal Raf ot AMad SRR 2 50
sanpl esoef spdtematcs chmpilihibeted 0T he dymal ecordiitiomed m@dteheh Heheosfigued o fromi s

detected by the renpte device fromthe sanpl es. The renote devi cé¢ tpen
det er nicRBYNYNICHIEHR ae reseurizagdPrgtosel Rarammelersie epEMimigatg iiidaeies

% Commn'sg&é@;fm@aetf , SR PhS%rs AT IR Fodae&s de?irb%@yﬁ@?n fHat @RBmINi cate

-usi ng the determned Protocol Parameters.. A second aspect of this Invention
i s t hatlibaedignal eonditideertoicadiynidgatewith diffegetSypdsafinost systermewithpdihsi ti on
bet ween, 1t wo i.ved within a certain nunber of sanples. A

?ﬁﬁ?ésg@p%%‘?aec&‘m?m’gf é@ﬁrﬁﬁhﬂg‘i s. adjusting a sanple rate responsive to the |

" transition bit not being received Slifioh the certain number of sanples. A

fourth aspect of this invention is that the baud.rate is deternmned to be
| ess than 3bh®abewaandihar gropiates ars sOved 856N advansedn e 8§ Makon t hat

the trgpsi ny%ggi@rké%tﬁgéhpr&‘s&ai PEFartbdeRt Yot ﬁﬁar&?ﬁiéabn'aﬂugg_eéweé iganpl es.

26 Februar t.h aspect I's invention s performng protocol
t enpl aaccomanciel wigh tos irdeardionat@se efivantdgeiod acsysten ih besardanspwitbithie to a

d i nat i -baud o 5ss_th | . di Vi by 8. A |
8 o BB s A p AR W SR g Priel b lahdee 2

- bet vearsat fdsdid rcespa0Aicaton tn theledtermineal Prtodd) Barametdrs defigiisen. bit is
not received within the certain _nurrber of sanpl es. Apsga/en

| nvent iR E@InAteE eiRNCEPR AmUsEE (AL FRMBRBYGE BOP%l BRrAget )
compl gdrgfled) fRCEAH HolitePrikRfP bommlicht M8 Rdidbl. FuHhermBROMd ed baud

rate between n and N4 i-n response to a determ nation that the baud 10 rate
i s betsystem in ansgréanse with igpreseatipeentioss makesthedadafmipatiosot pratocg!

: or i ) L L . : 3 _ | _ orm ng
e o eyl Benid 6o dd SHROL I LEATMAY RO B 8O B Y R Brt s

i n sufperdfoch, pxistingaevices maptconaapeicateolvith kidevicevienpiéroanting a bgstetrhe
performn f protpcol template 15 natching nay be done in the foll ow ng _
mannef” a?‘%gg?%%o?’é&gé i'E%gﬁ '_ﬂémﬂﬁ%‘:"%gc%_ ‘urality of protocol tenplates
and- t hen r aapst drirtenAdBboRe@ikebltintiths syditen fPddiorGarmRdvitl iR iavéntiohe
compared and the renote device deternines the signals are being transmtted -
-in a PASEFERAESENGUNI caimeastedigiabys hakeenneds thersmetdfevieais 3889 es ponsi ve

e a . t.he : k4 oL wrad ] g it he
s?grrpl ggﬁg%\ ﬁ%éeZdA g?'g‘ﬁg% géwfgééé%’:d&q ilc%tr?{% Eoﬁgdgg%gﬁﬁlsg%?h?@n%%i on can
- be undevis¢ twdlidw tine hestidenjce toep&EOEM hduntlicsr r A posbdege isra devioathatd t he

fol | owi ng dr awi ngs: L : hayi h
connetamins SRz rpteel Farnmesis e 3 Ea ik 8Pl Pkt g G o i col
Par angingéte devickCamd fafefmbiat dbritle funcEs . iisinghenktsided Ba@. 2 il lustrating an

exenpl ary processing unit that may be eXecutiqrgg&unctl on in the host system

and the reWhea thedirshdevicais QOfl"I'EPq%%@ fathehgeep \dza, the seeend deYce he

B0t OF NS QBRA!IRiEAing HaGIBMETSPhLABE! Th AodofdBice WifhRSnidhtBRCOT dance
W th the preseént i nvention; , .
the first device receives the signals. The baud rate of bits in the received signals is

detected by the first device. The protocol and framing of the bits received is then

h _aspect of this




FIG 4 illustrating a first exenplary enbodi nent of a process formsetting
‘a Protocol paraneters in accordance with the present inventi ong Febrfry 2004
February. 2004 6 FIG 5 illustrates an exenplary process for determning a -
protocol used based upon tenplate matching; FIG 6 illustrates an exenplary
Coriolis flowreter that has a si gna‘f .conditioner that perfornms the setting
of franessndeprot treolirdtndadonr daeckr shidiekicehisshenveatttbargmamidi @EIGthey
illustrates a preferred exenplary enbodi ment of this invention executed by
a si gndeteronapd iFBAKICAH 2520698l i s fl owneter. Detailed Description FIG 1
illustrates t 100, I [ [ 10t sent
fot g gy kealil (ABLENARLAGASSBS ddleAEEOL 9Bt Wik ot RE

i nvention ar€ _ _ conmunicat ween devices: [ system 10
100, h@séyelenneRiohQtive panoeantsad réseivedht € peaisteanitid mirabpes tsahiitas For
purposes of this discussion) a renpte device 103 is a device that provides
a Ser viftlee brneitiva bitds aohdaecidelin ecari@imnuobher REsihoste sdEvarcbesysFat féiym a

functign. A host device 102 is a device that the Protocol P t
| useq t GPleraiRAE baubasty s e yBaR AL R LIRSS BBt EPg0ReR B e o
- control, i ing ot caived dat 8. Fur; telBah®siq. devi ce 102
s e R e e e g e P Fr ot oco

Par amet er s ek tremaitien 8RS ot ré63vis irma dendioeunhiaer ofissmples thdfrapdedesses in
accordance with this invention to set the Protocol Paraneters in (%lrjder to-

- comuniatarrsingistiratthebaed fatemuistlee befvgern and ok TAesaioss tewelale B1aciag a

p cessing system . In,this,inyentiaon.: | Ccoa L renote
devi el ?Lﬁgel‘%y‘%olnﬁ'@%%géa & a&*&f‘b"b‘#’@ﬁ@%# %ﬁd z‘% Q{ﬁ ﬁﬁ?‘%{)‘ﬁ%‘%ﬁ%‘éﬁ ?g(;hr“;]nel urﬁé;r?clj ons
‘includijpg processes for conmmunication between the devices: Data:processing
system 200 ‘i ncl udes a processing unit 20 f. Processing unit 201 may be a
processor, Femptepratchisgds perdemyedinihadpolowing orannesiracmrdaneriviyh isessor s,
that performinstructions stored in a nenory., 25. A non-volatjl e nmenmory such
as ReRICEHIyNYATHENy (TNt S6HCRAGaRs Qe I B3l §f DRGSR onRIEo58h vi a

. path- ‘ : ' tlbg%i- i ' to

) o]oer'a?)0 ea% ﬁﬁ%@%@@g@b@ﬁﬁ%ﬁeﬁm 6(%1? @ﬁg%ﬁﬁ,ég@g%@%@%@g@ﬁe g@gggﬁﬁﬁ% Access
NsTOT BUFRAM h@RPnMi e iBalhdn 283 paRAMo20E redds@s plass VW hier a tereplateimdatresneeded
by processing unit 201 to execute processes performed 30 by data fprocessi ng
syst etheeamplse thafirst deviae is set i eommunicaiesyihe Erelose! Patamnetespoidig 203
may i'g%:l uld«? a. conmon .menory bus or an 1/0 bus. Processing unit 201 is
conne@BH'A'® path 104 via path 206. Path 2D6 may include an Analog to

Di gi tal intefispegpddlof fhipaiventBa S MhemhoanRr eoraraoTIoe e ko RstablisR6
‘February. 2004 7 Interface 210 may be a comuni cation.interface that

~i-ncl udesnaurticsticer w2 & hoishdeste mdbedoiiwiag manneal Thasmate daviprdeseisps L
recei ved over, path 104. The si.gnal s ,.are then ad.b cessi .t 201
58 paemetage skifials ysina kst pevare e dr o of BB A L BFER Bl RlbL 70
det ergir x| t b i ' i kdvbi £8d
comﬁecr}g{i&g?%'gén@ggﬂ@% |aq‘rrﬁeﬁtg§ : ??\%r%gghﬁbﬁgéggg%ﬁﬁﬁ% %I%it/cing}es are UART
~devi ceamidyeeiPiidtedeyitne hoeydedoatosamtrenicatafrproiie sdmpless & hesemote baud
~ rates: 300, 600,1200, 2400, 48t)0, 9600, 14400, Ci QQZ)tOO, .88800- 38400, 57600) - -
- 76800dedeeis thepoie! oneomriunicate; ysing e detaimiieq BEJgRPfeaPiitethese are

only cormroR Raddy ra@p%ét SPQIQWEEH&%?&& baud _raté is det_ebted by determining
25 whether a_]eﬁel transition d;curé beMeén two bits received within a tertain number_of o
" sémpfes. - | | _' | | |
. - Athird as_pect of this invention is adjﬁsting a sample rate responsive to the .
,fransition bit not being received withih the certain number of samples. .
Afourth aspect of this invention is that the baud rate is determined to be less_than
30 or 'equ_él ton divided' by 8 responsive to a determination that the transition bit is not

received within the certain number of samples.




10 may be used. Two typical protocols that can be used are Modbus ASCI |1 and
Mbdbus RTU: Al though other protocols such as HART may al so be2y¥ebruafy 28043
illustrates the process 300 executed by a renpte device to set the Protocol
Paranmeters the renote device uses togcommuni cates with a host device. .
Process 300 begins in step 301 with the renote device receiving signals
froma host 15 device. The signals are stored in a buffer in step 302. The
buffer may b@ fifiyiaspecisof this inventies 3© pedormting frestool @anplatee frisdchingsfach
buffer 215 shown.in.FEl.G 2. | step 303a,the renpte, devic etects .t he baud
Cate 1 SROpTaRYRIhRIGISH 5 e el tRoRE B 1 2 SRl Eaing Wb A P8 IS

det er m re,thaher eqUAIt rilakid seger m nes the protocol and framng in which
the signals are sent in step 304. The renote device then sets comunication

20 in the PrOt8¥6l AR BYs inveation e thatbecbans rate inadetgeniveddd e om t he
si gmal sphfvddhth Vﬁr\ﬁ mrrebgoﬁg'r@é’ té?éé?e’?ﬂﬁ%'ﬁgﬁ ﬂ?a?tl’?’@&aﬁﬂﬁgn bﬁlian?tAfe?:éi\L trates
whi ch as & y enbodi of ap

. a process 400 _ n_exenpl ar ment Focess far performng
t he st eyihipfthpcedaissBqbeshbsemplesFl G 3. Process 400 begins in step 401

W th receivi sanpl es but fer at. a.npaxi rate. Ln step 402, the 25
renote devi c’gga‘é%rgﬁ rﬁsﬁﬁg} %ﬁthHEYer&'DBr‘%”@‘é% @Je:ﬁ%%@m%w 0{ E’&ﬁ?@?@@“ﬁ_‘et ween
two bi _tharﬂE@UﬁﬁgfiﬁéQforﬁpfeQécﬂ %Wpéﬁ@ﬂ?ﬁh%%rp%pltéﬁ laleO m AR Ror ddaf start .
bit is a known bit-that indicates the beginning of a data frame in any
frame cUPpPBESEaNd rate hetweps|n andndiin respopse e determinatinrdthet the bagdei ved i n

thfpcerhi Hé‘tW@éﬁ FRples, the renote device determnes that the baud
“rate.is 30 n or t g%fn%il mum baud rate and n divided by 4 (N4) in step 410.

Thi's i s bec#wsaighthbaspectafehisiinvertdioanstiat asddtiminatiorewe thd prtsdot Bod bet ween

two bi nnot. exi st at, baud rates. |less than or equal to N8. Therefore,
he naERIRE B EY seimatetedhY p g BRtnrArRals acbaebera e g o 26
Febr uasgmpiarf Rintstatea Gokndwei Bits ﬁ\tsula?bﬁed pFAscdigss than or equal to n/8.
Therefore, the maxi mum baud rate is set at n and m ni num baud rate is set
at n/4. f 4 nieYeaspec i fismveatsr imthehihe pedomsinasf rietessl &emplata he
prgdet gigRhHi& ; 492 ; ViCe

dg'? er mﬁﬁgﬁ;ﬁ?ﬁg{w ';Hhé:{i %ﬁjﬁ@gﬁéﬁghg[@é nglrér.S‘Pﬁeég%rE n&%@ﬁ;&%%@%&f\% t he
neededPlurajitapbpotacos tempplatesiard tiensiegdaitie sempttisuftsighadis. Thesanples Thi s

change ' | red in the huffer. The. maxi mum baud rate
- TR d BnaFR D Bmp A Rk S ddublh s 1 SRR A Bapd
supportrargsniiitet frea pentocol dfeteame of saidyplurkhil: of ifrbicoblefipl 4tk rospdikRe 422
‘which set _th i mum apd mi.ni nym haud rates, a 10 routine for determning -
The’ oia mare Grabe n Ghsal ARl pripredempinies Aot EhhGamAleEl R ot ep 430
| 20 Whisgdndienpl ate matching is executed for the maxi mum baud rate. In -

- accordance with this invention, a tenplate is a stored or generated file
including expected transi Desatiption gfdhe Drawingsanpl es. |f the expected

transition g ' it [ Nt fide, the tenplate
mat ches: 1; h%n'hgg;%ﬁr?ﬁ% @Pgtdemn%@?@@f’éé%ﬁga&%pé%a Q%CE[SE??% IS
i’l 'usbebivednd thepfolloedrsg 868wingé:ustrated in FIGS. If a tenplate for a '
protocol a . cyrent baud rata. matches the signals in the buffer, the

baud rate Hé'hf‘ﬂ‘éé{ém%%%ﬁmﬁ@"l@aﬁf&“%ﬁ@'ﬁé"’ Wﬁ%f“ﬁ%ﬁ%ﬁoﬁeﬂ’gef’h step 440
25d t hratpsreies! thé%ﬁiﬁg%fnsrdt&o? FHarhRetdis irli’ra%@f’i@hcé’fv.riEH"ﬁwéTﬁIéf%Bhﬂg -
~tenplate iin step 441 ahd process 400 ends. If the protocol a baud rate
~‘are nb¥eaE@®rmined in 20 step 430, the maxi numbaud rate is set to the.

o current maxjdnsng é&@r&gg: : Lo, the renote
devi ce det Pé'r mi ne%%n@?%e’fgﬁﬁé\aa I mum bﬂﬁt{}hﬁtﬁ?ter%?%p?gggé\%tﬁ%nfﬁﬁéig "M ni mum
baud indhe.host systemrend thewdmaatd systeen;i s | ess than the mini num baud rate then
t he renote vi,ce, i ndi.cates that the Protocql Paraneters are not supported
by 25 theﬁ'gio?e‘ﬁla'ég? 89 f# ORXPSE3 raﬁ_ﬁg‘ﬂgo@@ssﬁ‘@%@oterﬂ%"?”ﬁt%r}ﬂrse st eps -
330- &HIAURICAEER 7 8 Fehitd delids i aBEARaXABATD Bipleabat inFhition® 1! Ustrates a
process 500 which is an exenplary process of tenplate matching perforned in
step 430 dflGphdtiestsatimgna firstoexesmplaycerbkediment af stprpcstslfonint setlingndt e devi ce

| oaipigd BBk DMK ol BLERThSerfon! e CUr TNt maxi mum




30 baud rate. At this tinme the tenplates may either be generated or

~retrieved froma nenory. In step 502,a tenplate for the curre WO
baud rate is read. In step 5083, 26 February 2004 811 the signals stored
in the buffer are read. The signals Pead fromthe buffer are conpared to
the read tenplate in step 504. In step 505, it is determ ned whether the

- 26 Feb 04 5 ~ 10 15 20 patt f tch
2 LY A0 e A P bR i B B plpR e Bk et
nBtChesJﬁﬁﬁrtbﬁ{ﬁ]btéln%’t@)hlﬁgi n each frame and does not match all points. This

I S because the franme contains data _bits which canngt-be matghed trel -ably.
Instead, th&lBefriiatratesanexspiy Gatels th,t@%ti@%sgga AitopPt s and

~ stop bit%§t\})e:rfolnh Eﬂbe ﬁﬂt\ﬁ lﬁ%s%ﬂa PERbEY ik B%%E@Wh'tﬁsﬁﬁ%h@ﬂ%d he

renot e &F there are er tenpl ates remai n@}g to be
corfpar ed i N FGEDillBSTates & prafarredeempasy erebpdiaent of hiziowsaien exscstasss 500

I S repeated from are no nore tenplates, process 500
ends. acﬁ@“%h‘:ﬁﬂ ﬁﬁ’b‘r’r@d@rﬁ'oﬁ'ﬁgowgfﬁf?ate instep 505, the remote device
sets the baud rate at the curmgﬁmemﬁﬁpth;wd rate and the protocol to the

protocol of the tenplate being conpared in step 506. Process SQI%htbhen ends.
‘One type of Fifdvi diustrates Asystanactdlol whishripesenses Phﬁ?c‘ﬁ'&ﬁnﬁ% ®paud

rate and | FIG 6
hovs. BFEBROIPOIS et 1BH & rrdfifet W@%ﬂ?s@“@@n o ey B e
aggenbhgo, ﬂfbs@advm@tt 62 istenieciod @@re?ﬁotel‘ﬂv&re 02 siarpath d942 For pucmseect ed to
fl owret er ‘assenbly 10 via path 60 OVI densit s f te;
vol unmeot W'F'&isé’all’hé regiole Cuipe &?ﬂt %#8\?@%% H'L‘%{Atg '
Cori ol Lo %L@ﬁ,wat Slo¥ Mﬁ&éﬁé%@@sﬁéﬁd}ﬁﬂa%ﬁ&wﬁgm hbssBevtsl 102 isppar ent

S

.to those ed inthe art that the present invention_ could be practiced
in conqiemc&ﬂ'kahs&tﬁtﬂe%Woml&ﬂfaméefﬁ&ﬁe%@t@ﬂﬁ'ﬁlﬁé@ﬁan"gjm@&f?élﬂaltaftr%m BAsure

propert|e h ong A8 ¥AARYee Of such
A hp e SevEB R Bt it Lanoilrbicy e SaEOTRAREARBIS)
adisli ti Maldemsmmmemman ia programrieddd doynmudisaicoai 8 pregistermiotthet ers
Meter assenbl 10 i ncl udes a | anges. 6 and I 602 and.
conduﬁ@{mﬁgwtﬁfﬁs@ f‘iﬂ?ﬂ %Vdc‘?ioi ngﬂ%@ﬁ&‘lﬁ@‘%&%ﬁ@}g@ érlgver 604,
pi ck 28 8édorsSME0kathb s aindeiSh toagsl trRMFRbRiodl Panmtes0ih oBderc bars 606
and 606' serve to define the axis Wand W about which each conduit : o

osci | |canesunipateamitioie pstPevMi@anet er 5 is inserted into a pipeline system:.
(not shown)eyahi g Faldd £5 kB Bkg REep 851 sylsheth 209, RPthinvBAwDH ed,

material enters ownet er asse rough 7t | ange 601, passes thr ough
rathi f doth 668t devigee! @henduemotadevise ADB enzyethcludesd ala RIOCESHEAFYHEBD3A and

S ST oA S R 07 Lo
Conduigata @Qﬁzésﬁﬁg ss‘»&al?n 20@intRldeetastossskiappnit R0 aPeicessing nhit 801 mayhe
rram f Ct)>|eda processor, a rnlcroprocessor or grouping of microprocessors and processors, .

that perform instructions stored in a memory. ' |

25 A non-volatile memory such as Read Only Memory ('ROM) 204 may be

.connected to processmg unit 201 via path 202. ROM 204 stores instructions needed
by processing unit 202 to operate data processing system 200. A volatile memory
such as Random Access Memory (RAM) 205 via path 203. RAM 205 stores
" instructions and data needed by processing unit 201 to execute processes performed

30 by data processmg system 200. One skilled in the art wil recognlze that paths 202

' and 203 may include a common memory bus or an I/O bus. -
Processing unit 201 is connected to path 104 via path 206. Path 206 may

inciude an Analog to D_lglta! interface 210 if path 104 camies analeg _commu_nzcatlons.




602 so as to have substantially the same mass distribution, noments of
inertia and el astic nodul es about bendi ng axes WWand W-W, 26@%&%&&2@@’-
The conduits 603A603B extend outwardly fromthe nmanifold in an essentially -
parallel fashion. 5 Conduits 603A-603B are driven by driver 64 in opposite
“directions about their respective bending axes Wand W at what is terned
the fast out of phase bending node of the flownreter. Drjver604 nay conprise
anyone mteﬁmﬂﬂgmﬁym@mmw@ﬁwi”itgrfa%%m?té&d%d%% errﬁ)ﬁ'w@Eth'@Sconduit
603A andiag g Mélae%é%'ig}na@gﬁétr%@ek@d%wam 03B TRiasi& 419 wed 1y rldan
alternati™ng cUrrent 1s passed for vibrating both conduits. A 10 suitable
dri ve sbypeadcessingpypiiti 24l vwa path @10el ectronics 20 to driver 604 via path 610.

Pi ck- of 605. and 605’ [ XeC ] : f ' 603A
an 6038 on DipearlEnfads i efhes 15 b Bk TaSel s dHeGiRghE
congui tlsrow?a_ltm@ra@mﬁtti ]gv:gﬁa% Gflb%B %édwatigsu%ilpgpﬂ@ @b?nraer_nisaﬂes 6050605’ t.
‘generate a fTirst I CK-0 sl gnal and a secon | - Sl gnal.. I rs

- gnq Sec@ﬁaoﬁmﬁm-ot_[;'\e t},q%,%vgegarld é%ﬁPteeaeY’Beﬁé‘fgéﬂlﬁ%?GJPf‘cf%datﬁﬁD}%f me. The
driver ARh@finy ciftfidhichl ANALY 88 of tReddcBhbhonl 81 rales! 809080120007 1 S

affixed to at least one con or 603B. Tenperature sensor 607
measur e400h 480@nPEOGt 14400 1192R8, 288U 38400, &7/HE0. (168RBd LT v 18408+ iGNt f or

the te rature o he system th 6 02 carri t t ' from
L omper SRR R Bt wiiSoqdes Pat PR e BRVEEYHER SHERELY AifafbERRS oo
r efei vehay beuddd. STwe Bbicet pRitbcdls thatebh bl gial srednpdius A§ClirenaVibsbusll and
611', respectively. Meter electronics 28 roces%gs the first and second
vel oci R EiARughitherpmptacels semas AR LIaYA'8C betisedensi ty, or ot her
property of gjde | fac%,g t eVt fDset!thes
conput ed inrgé'n%msﬁfa{tgé g;p)%lil e gyﬁggggcﬁ%gﬁgﬁe@% over path 26 to a
uti | i z&rovtonolnRzmsdterst thehemote devidetuses ionoamnmupicaies avika hpsddevice.he art

t hat i-ol i | et i it L i.0- ' i i tub
tonsi « Bristess SOGHREI fisteh it Wikl FeTrBlod belPe Boeaiint s fol phd 1o, LU0
th?ﬁygbmbé.ﬁh?? lsr_ggd!sférﬁvsls%:@u,in Erb%ﬂ_meircsuepaﬁdz.aheamﬂ_t ee:[rma»)plme_ nh@ml j étsdlrret er, .
W I N | CH ul S .nhe . | prati.n une ‘NS1 1 .Or r S [0)YAS)

i 1 v 8 PaeEaseran Starin A5 NtRe AUt Bute SAS SRR MG 21 s Sp% e Y

densi t bR devicRisabisthbtauiiZ8teoRbyathei signAs 3Rrbe af Brckufidrgnaterghece a
densi t% measurenment requires only the nmeasurenent of frequency and a phase .

nmeasur tate és determingss the rematecdevicasdetesmings, theopetesal 3nd {ramingyant i on,

t he ' i r &, i galyl v i R host
syst gﬁ"'m"'ﬁl %aeﬁgbéglg iagélgf%gtc%nsg? ?’%?ierqﬂ%d}f”{yﬁ%%j glg%ertg%r@? %tsf rom P ﬁﬂ%&ﬂ%@t system
- 72Da |in tooRArdotdl Pasametsrs that thecienmote deyice has detanipd front the signalsondsl in one

unit. 5 _.Signal itioner 7 i ncjudes drive circuitry 710 and pick-off
~condi tt?"gfsﬁrﬁbgl@f’%d?'? p%_ss%ﬁg Stled in the art will recognize that in.

actual ity gnEve Muskatekry pfddbssdDmindlictohb arpestiiripimyngmbodiment rof &720 nay
"be separate-analog circuits or_ may be separate functions s&r ovided by a

di gi t droessgrial pafaTERE Bie YePHeiRIPCes LI AAShPdHEN s Prepessetdliegns ry 710

gener i i i & j S 't i 10 via
parn 15T 401 WA BE8NHa SApRAY Biidr I SMMETBHIRRL | D HOD i T end.
25 ve remotaidevige dat@mninesommethera pradatgrmuioad et transitiph brtvsen Wiodhts

conditioning circujtry 720 via path 713. Path 713 allows drive circuitry to
m)nit&WW@%%@&ﬁWﬁFE&%P?%’%&#%S to adjust the drive signal. Power to
operate dr 'Fbﬁeférhﬁw. tHey staibitin kricvn bit thatiigtiedtes dhel begioningpfa datai try 720

is supplied from host system 703?vi aafirst wire 711, ang a 15 second wire
712a Fema ingnydrame osprcteeelelta Ifyed IPRSRRPEIWECH Ve SNas BiFrER P onal

2- Wi I (ol GRRbEr ofarfoiBSthi Aembfe deViid bitehinesiRbl e dualtaRi & 10N
conditioning circurtry receives Input signals fromfirst pick-off 605,
88cond grithk makim@hBaudanate eedpalivded byseimédyinatap ¢1@. Jaiss becauseal” and

o1 gnaPeddile g oltesieds el aller i in bBfus MR LOSERANT (e ougn

condupdtss fa3An&R0 3Beqdbl ©f /BherHareftien ehe afaxirhem baud rate ¢nsétsatim ana pi ck- of f

sensors 605-fi 05 and properties of the material are determ ned) paraneter
si gnaménicwm baudrataiis sehdlo¥fat i on are generated and transnmitted to a
secondary processing unit 750 in host system 700 via path 721 a In a
preferred enbodi ment, path 721 includes 2l eads. However, one skilled in the
art 25 will recognize that path 721 nmay be carried over first wire 7i 1 and
second wire 712 or over any other nunber of wires. Host system 700 I ncl udes
a power supply 730 and processing system 750. Power supply 730 receives
electricity froma source and converts the receiyved electricity to the
proper power needed by the system Processing system 750 30 receives the

o o o, » o e~ N o



limted to density, nmass flow rate, and volunetric flow rate. 26 February
2004 12 In this configuration, signal conditioner 701 is a rengtmbAaY FR4

_ conmmuni cating with host system 700 which is the host device. Signal
conditioner 701 determ nes the Protgcol Parameters that host system 700 is
using to communi ca condi t Foner 701 then is set to comunicate at

the det@isAanst F’l“é%%&ﬂuq%'@ﬁ%?r@ﬁéﬂsa”@’qﬂ@’tqnﬁ | Lrarefares the pesirayy gud
exenpl 3_%¥6Bré)eqeass] %F{Hbﬁ'ﬁumybé !3150999,5{ Lgner 701 to detect the baud

~rate, rmne the protocol am ng used and set the Protocol

~ Paraneters f|psRQBMHEN LBEH @Qtwéerﬁ@l%ﬂfl@aﬁﬁ@t detdrtdd the paiterimeshi®Ber
Process 1700 begins instep 170t by setting a sanple rate for receiving

S| gnal of sam!es ibutepdOdt tl‘&mthﬁéémolﬁ%dﬁﬁwﬁlﬁﬂlEBElE@Srtéaéfhgdtgm@rrate( Bmy8 ot n
| 10 d tth buf f tep 1703, th :
D1 fe5 4ol iGielier e Nt it 5 B S A HIasaRS Pl oA B 5 Epar ed
m the4§'19'l‘ﬁls$:h%fn§é§ mtcttaterlt @ﬁéls sl dsheng urrepdnl]é ARSI nFJr%atlefr?erem nes

et‘her one of th ates mat Ches the signals I1nt I'n"s

1703. Iisftheheesapnd andrett@hmarmﬁﬁps aéleto thiegnalimeondiatidoags sRicstddty theot ocol
~to the 15 protocol of the tenplate matched and sets the baud rate to the

maxi mufRTBAgeagein $eptd$2.1720. If the signal's do not match any of the:

oo bauA P EP N TR SRR s} Ui PR AR il Pl el o e
comdi tiopngs er@%télﬁlnﬁh@tlﬁ@éxéltft?irB@bol%a'ﬂﬁé‘t‘ef‘@l@b’éﬂ‘dﬁrﬂ%@ TRlSolthd §&find han:

three tines a mni num baud rate (3m n. he maxi mum baud rate 1s | ess
t han tihrsdep ¢B36es whieh hernplajmrbattoljmgaseexemmscsr theOMaximdimataas] tadat Irt he

rotocol is not orted conditioner 701 in 1714, |f the -.
P B AT AR B varbls: e BRI @ ﬁl?ée‘t’ r?é T B bckaing, he

t t i -
S, anelsyRndld H4Sto Rt L lE DULES. IPoRLERALS RMEBRIMBIRAS ot & 10

t he bufhdteh tiansitioe i TRé f@dheﬂemekﬁa&hles repeated fromstep 1703: The
above is.a description of a systemfor setting the Protocol Paraneters for -

démmuni cat |Pm1e>iamle@étﬁreelaten@ﬁt@pmaﬁdermeﬁhn fiep %séhtstratﬁrbﬁpmeso tis

oot Rl e Bl R el B e e B A AR Rl B e i 1
this kiyarinHe BT, thefbduagatd fr thd reuRitbidevicass Séiito e mBxiniLrh B@u@ lfaﬁlé m

bel ow €ither [iterall y or through the Doctrine of Equival ents.
Febr uirstepdda and thw arotosobardl freaningis set toxhesrbtsgo a0k rmair:hrmgrtewplase devi ce

" g%gg)s ! ‘le834‘fl%'n'dsp*l-088ml¥b"b %El's Oﬂ’tl\l\é E)potocgloasrld ga Vd raete(a%g%ot &é’z”ﬁnlne'dl‘# the
20 step 430, the maximum baud ratefs set to the current ma:-umum divided by two (Mafo)
~in step 431. _ _ _ '
| Instep 432 the remote dewce determlnes whetherthe maximum baud rate isless

) than the minimum baud rate. [fthe max:mum baud rate is fess than the minimum baud
o | rate then the remote deviceindicates that the Protocol Parameters are notsupported by
25 the remote devnce in step 432 and process 400 ends. Othervwse steps 430-432 are

R repeated using the new maximum baud rate. | _ -
~ FIG. 5 ilustrates a process 500 which is an exemplary process of template
“matching performed in step 430 of process 400 Process 500 begins in step 501 W|th
remote devrce loadlng templates forthe supported protocols at the current maxzmum
30 baud rate. At this time the templates may elther be generated or retneved from a

memory. Instep 502, a template forthe currentmaximum baud rate is read. In step 503,




(301 ) receiving sanples of signals from host device (102) In a buffer
(215); 5 (303) detecting a baud rate of said signals based onzgqggu&@nmoas
of signals; (304) determining a protocol and fram ng being used to

conmuni cate by said host device 5102) from Bal d sanpl es of signals; and
(305) setting said renote devic§1(103) t o communi cate using said determ ned
pr ot oc tie sigdafsisioreddn te kisfar atererd.cthesigaaisdead froon the Quféensase RouPEBDb) of

claim haracterized In th ajd st 0.3): tecti i d baud rate
conpr i é)e@'\e[rﬁ@ ‘teé'bm@g‘? o ﬁtﬁﬁfé%itk}?f?ﬁl%ﬁjé ﬁ%%t‘i?g\grﬂﬁﬁﬁv‘@’ﬂgﬁﬁzﬂi? tion
occurred between two bits received wthin a certain nunber of said sanples
of signals. 15 3. The nmethod (300) of claim2 characterized in that said
step (303) of detecting further conprises the step of: (421 ) adjusting a

- sanple rate responsive to said |level transition between two bits not being
received within said certain nunber of sanples of signals. 20 4. The nethod.
(300) . of claim2 characterized in that said step (303) of detecting further
conprises the step of: {420) determ n(ning said baud rate Is |ess than or
equal to n divided by 8 responsive to a determnation that said | evel
“transition between two bits is not 25 received wthin said certain nunber.
of said sanples of signals, wherein n is a maxinumbaud rate. 5. The nethod
(300) of claim4 characterized in that said step (304) of determning said
‘protocol and fram ng conprises the step of: 30 (430) perform ng protocol
tenpl ate matching for baud rates of n divided 8 and | ess responsive to a
determ nation that said baud rate is less than or .equal to n divided by 8,
. wherein n Is a maxi mum baud .rate: : g o : Lo



26 February 2004 8. The nethod (300) of claim2 characterized in that said
~step (303) of detecting further conprises the step of: (410) detRbfaR W4
said baud rate is between n and N4 responsive to a determ nation that said
| evel transform between 2 bits is received wthin said 5 certain nunber of - -
sai d sanp] es of signals, rein n a. maximum baud rate. .7. The nmethod
- (500) " ot ph e R e R el MR e bR A e e el
pr ot ocqy dfthafMHROGAPBEd 88F AR R Rfn 30 inPeAd0F Ehﬂg )

t enpl atgﬁn%?chi ng fore supportgd baud rat esmst _bet'\if—\leen n ran Rﬁ?g\%ﬁg?‘&tn n
~i's a nematohmpainds r Bhis.is Becdie: thetftzode ¢30@)nsafatBaltswhidhzrract be rzechéd t hat
- said step t:éé04) of determ ni ng said protocol and fram ng conprises the step

of . (4%®NghernsieRdnt SieotRIaE AERBISiP E3aD KRPWEG DisiSHeEFssHad bdaapl etorf 15
- Si gnal E't?nd tenpl ates of known bits In supported protocols.. 9. The nethod

(30D) otclaim8 characterized In that said step (304) of perforning said
protocol anfthé 6FhEE doRict Aa1eh GRITBMDERS i N18p SUSRheFemotDdevikeasisngifRe of a.
pturality of protocol tenplates; 20 (b03) reading said sanples of signals
f r om swheathsufthers ae@apr tampaténtpraainihgdndedorsparedoinstep 60Y. Hitheneatrecol
tenpl ates to said sanple of signals;_and (505) .determ ning said signals are
bei g TOERSTERLS RhCampes XbEoer SRR nRalal 1S 8t BPA 1 ets S Bbocol
t enpl i i j Rhural i f _
br ot 0By ¢ SATRaRE HbcdlsRatRrls, Mins St e e R e 0808 1n o
rE0rot eedeste devicersetsthad dshiatg atibamuniesariaximuint faud taos kndevé sotocHtd

' appar %}'Igsprgt%gglrci)fstihggﬁemplate being 'compéred'.in step 506.'P_rocéss _5'0'0 then ends.
‘ - One type of de\?ice that hés.elect_:ronic componénts that_dan use the baud rate and
pfotocol setting of this invention is a Coriolis flowmeter .FIG. 6 shows an exérh.p_!ary '
| Coriolis ﬁ'owmetef 5 comprising a Coﬁol_is ﬂdwme_ter -assembly. 10 and meter
15 electrén_ics 20. Meter electronics 20 is connected to ﬂowméferaééemb!y 10via path 600
to provid e'dénsity, mass flowrate, volume flow rate and totalized mass flowinformation
~ overpath 26. A Coriolis flowmeterstructure is described although it should be apparent
,tb those skilled in the art that the p'resent_inj&entiOn couldbe practicéd in conjunction with
| any apparatus having a vibrating conduit to measure properties _bf ma.terial flowing R
20 . through the conduit. ' A second example of such an apparatus is a vibrating tube
"densitométerwhich dbes not have the additional measurement cépabiiify provided by a. _
Coriolis mass flowmeters. S | . | _. | : .
_ Meter assembly 10 includes a pair of ﬂanges £01 and 601°, manifold 602 and
- co_hdui_ts 603A and 603B. Connected to conduits 603A-and 603B are driver 604, pick-
25  offsensors 60.5 énd_b‘OS', and‘temperature sensor 607. Brace bars 606 and 6_06‘ serve
" to define the axis W and W' about which each conduit oscillates. ' |
 When Coriolis flowmeter 5 is. in_Sé_rted fntq a pipeline system {not shown) which
carriesthe process'matérial thatis being_measufed, material enters flowmeter assembly
40 through ﬂange 601, passes through manifold 602 whére the materialis directed to
30  enter conduits 603A and 603B, flows through conduits 603A an.d 6038 and back intd

manifoid 602 from where it exits meter assembly 10 through flange 601",




a processor (2D1) configured to (301) receive sanples of signals fromsaid
.30 host device, (302) store said sanples of signals, (303) detg®ebm
rate of ~said signals based on said sanples of signals) (304) determne a
protocol and fram ng bei ng used to ,@gm’runi cate by said host device from

F

said sanples of signals, and ruary 2004 (305J set said renpte
“device to cdﬁ@rﬁ!ﬂﬂ@aﬁ@%@ﬂ(ﬁg%%ﬁ&%ﬁéﬁemaﬁ’é’@pﬂ%@%ﬁﬁyraﬁ’dmﬁdé%w n?@ﬁl d

det ect d 11. h hat
sai Scp.%ﬁgbao‘s‘arrtrab%raeweslge B et S e TP AT SR 505)
det er mgiidig, I Sé’ﬁcﬂmb%&%WW%nE%WWe%w@ctheﬂyﬁ Tﬁeécﬂﬁﬁht‘éﬁd&bﬁ-t hin
a certain nunber of said sanples of signals. 12. The apparatus of claimi1l

-char ac668Bzedehd oUb&a'cﬁarfnbnpﬂmmmeId 8 aulesherﬂtlaﬂwaif@deleﬁish@rdet ect said

baud rate by (421 dj usti t I
T st 11 on Btk S0AR- %ﬁaer%ge%ns@n ybEsosa OB%%%G P R A R e

-.of | hat
o SPERchle ShARkSxed P aThoy RAREASALy B L haRAc e dRd g P
det er npnhBacRM e haUHvEEd G ind ylceapriskamyknewf regalvel Qndﬁwdlavnad'@err’fantﬁ

responsive to a deternination that said transition bit is not received
- Wi t hi nswzhi ds eenagiat manbdtad tofcasaiud GOafpard asfopoging &l Miweinégchiorcons Ui

d f el h d'

T e léed??r%ﬁaewﬁyeheae?@& L O R el LAY
h and

G0 o Uk dhfe i S abid By MEleHeBaRiko RBMIELE0NSTIA Fali®®. -\ &,

- wherein n iBick-ofbgemaorsS0Iant605" 4k .afte mpatdeastonedf cbraiuitsIBO3A and

characterized In that said processor is further 25 C nfl%ﬁgéd t o, det ect
sai d H&EB pawSPESINgANS gk therqme%d%re?estﬂerﬂfq ligtign; With 4R%/ 4

o e B AR AR M RSB A Bhs s a s apeoeer Bl Lo,
N s araexidBeHRdRsElorRdignald3 TheGirsiEiRt s?éd@arﬁaireﬂc‘»oﬁfs:ﬁm arélspsiartagheig zed in

that said processor is configured to determ ne sai.d protocol by (430) .
dér f oBtirand b 'quhet S dieemeaietityngjgralis @pphied dppeih 8d0baud rat e bet ween

oo at e’ ke nd B RR  RkesLarABoPRRLRaN 4%t o0 ™
Temperature sensor 607 measures the temperature of the conduit in order to modnyr
| equations forthe temperature of the system. Path 612 carries temperature sugnafs from
_ | temperature sensor 107 to meter electromcs 20 ]
20 _' Meter electronics 20 receives the first and second pick-off signals appearing on )
- paths 61 1 and 611, respectwely Meterefectronres 20 processes the first and second
velocity 5|gnals to compute the mass flow rate, the densrty or other property of the
material passing through flowmeter assembfy_1 0. This computed informationis ap_phed
by meter electronics 20 over path 26 to a utilization means (not 'showm)- |
25 o It IS known to those skrlled in the art that Coriolis flowmeter 5 is quite srmrlar in
| structure toa vibrating tube densitometer. Vibratmg tube densito meters also utlhze a
- vibrating tube through which fluid flows or, in the case ofa salmple type densitometar,
within which fluid is held. Vibrating tube densitometers also employ'a drive system for
_ exciting the conduit to vibrate. Vibrating tube densito mefers typically utilize ohlya single
30 feedback signal since a deneity measurement requires only the measurement of |

frequency and a phase measurament is not necessary. The




further configured to determne said protocol by (430) performng protocol
tenpl ate matching between said sanples of signals and tenplat g pebrysaRCYI04

. bits in each 5 supported protocol. 18. The apparatus of claim 17

. characterized in that said processorq1(Z01) Is further configured to pérform
said protocol matching by (502) read| ng one of - a plurality of protocol

t enpl at es, (503 r.eadi ng I d sa of . signal 504) 10,. aring said
one of Bald IBl iyt p&&tm‘?& & m&f@sgﬁ A& y§5flﬂ£‘( $e ifRafs, and

{505) d@érﬁbéﬂéﬁt@ﬁ et Qyﬁbawb@ afte YI8hAIGdridRHEr TDedhhlisaeRiots #EMIthel said
one of said plural Itﬁ" protocol -tenpl ates responsivd4e to a match of said
een '
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20  determine properties of a matenal ﬂowmg through condwts 603A-603B. After the

frequency of the input signals from pick-off sensors 605-605' and propeities of the

material are detérminéd -pararneter signals carmying this information are generated '
* and transmitted o a secondary processing unit 750 in host system 700 via path 721.

In a preferred embodlment, path 721 mcludes 2 leads. However, one skilled in the art

25  will recognize that path 721 may be _camed over first wire 711 and second wire 712
or over any other number of wires. | o
Host system 700 includes a powér supply 730 and processing éystem 750.
Power supply 730 receives electricity from a source and converts the received
eledtricity to the prdper power needed by the system. Processing system 750
30 receives the parameter signals from'pick-off signal conditioning circuitry 720 and then
may perform processes needed to provide properties of the material flowing through
conduits 603A-603B needed by a user. Such properties 'may include but are not -

limited to density, mass flow rate, and volumetric flow rate.




10HH
10HH! 1t 10044H& () -l ! " 2" " #$% X6r S1! | MP, 109%& () -) ! @, 10%c& ()zgg:bgnq%ﬁ,@()
“)1|P,10%| & ()-)!DF %O%DHDH&() A0 ()- U&s'((()))wuefl ! 1077
10??! P, 109%27& ()-)!P, 10% 1 & ()-)! P, 102808& ()-)!P, 109& ()-)!P, 109%& ()-)))))*
9%K+[, ON, 1! | y*10% & ()- ny*10%Kk& ()-! %s$10%EESE ()-!c3%0% & ()-

10%&& V$@og —_
iO’?’?[ 4( ?I- o/! %@Wf?\%g!ﬁqt'pﬂ@lﬁﬁébﬂg'%na'79@$§0@EE@ dgvi cg COIRIBRAING )
& () iy OGS 0D RO O8st devias S oltRALA P0RAdermines tr

2zodY: |l$10%§& ()-
10E8mL G¥Eice) Ear@meﬁe%mat( rosi_syste%nﬁ@q ys IUWSZQOQQIE&\L(G)CE!TG Signal

e ooaoqttioffs phi theHt i o o mpp b <l i rt & PHETEEE P drkmeters.

M P5-10%& () FIGCT mps&a&s(apﬂeYéﬁ&téﬁ&wEMFygprbbesé’é:@d@é@byﬁ&gﬁm conditbBeas () -
(Y7t deté s hemii kateo detaming thespriosatand framingoused and set the
! P+10%8rdtbestParath SRR AmmftndUtibA%h (decbRarce WM it phederit .rFJe%@c@ (O-ti)
Process 1700 begins in step 1701 by setbng a sample rate for receiving signals into
.a buffer at 3 times the maxxmum baud rate support (3n) In step 1702, n sugnals are
10 - recelved lnto the buffer. o , '
in step 1703, the template for the protocols supported for the maximum baud
rate are compared to th_e_s:gnal_s stored in the buffer. The signal conditioner 701 -
i _determines whether one of the templates matches the signals in the buffer in step
1703, If the signals mafch a template, signal conditioner '.se.ts the proioc'ol to the
15 protocol of the template matched and sets the baud rate to the maximum baud rate
in step 1720. ' '
_ If the signals do not match any of the templates for the max:mum baud rate, the
. maximumn baud rate is set to the maxnmum baud rate dIVId9d by two {n/2) in step
1710. in step 1711, signal condlttoner 701 determines whether the maximum baud ,
20 rate is less than three times a minimum baud rate (3m:n.). If the maximum baud rate
is less than three times the minimum baud rate, process 1700 indicates that the:
' protocd is not supported by signal conditioner 701 in step 1714. |
| if the maximum baud rate is not less than three times the mlmmum baud rate
the sn_:;na! condrtloner adjusts the buffer to match the new maximum baud rate in step .
25 1730. An additional n divided by two samples are then acquired by the buffer in step

1731 and process 1700 is repeated from step 1703.
- The above is a description of a system for setting the Protocol Parameters for

communication in a device in accordance with the present invention. it is envisioned
that those skilled in the art will design alternative systems for setting “protocolstART
30 parameters” for communication in accordance with this invention that infringe this
invention as set forth in the claims below either literally or through the Doctrine of

Equivalents.
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(305) setting said remote device (103) to communicate using said

determined protocol and framing at said detected baud rate.
10

2. The method (300) of claim 1 characterized In that said step (303) of
detecting said baud rate comprises the step of:

(402) determining whether a isevel transition occurred between two bits

raceived within a certain number of said samples of signals,
16

3. The method (300) of claim 2 characterized in that said step (303) of
detecting further comprises the step of:

(421) adjusting a sample rate respansive to said level transition between two
bits not being received within said certain number of samples of signals.

20 :
4. The method (300) of claim 2 characterized in that sald step (303) of
detecting further comprises the step of:
(420) determining said baud rate is less than or equal to n divided by 8
responsive to a determination that said level transition between twa bits Is not
25

recelved within said certain number af said samples of signals, wherein n is a
maximum baud rate.

5. The method (300) of claim 4 characterized in that said step (304) of
determining sald protocol and framing comprises the step of:
(430) performing protocal template matching for baud rates of n divided 8

and less responsive to g determination that said bayd rate is less than or equal to n
divided by 8, wherein n Is a maximum baud rate.

30
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determination that said level transition between 2 bits is recsived within sald
5 certain number of said samples of signals, wherein n isa maximum baud rate.

7. The method (300) of claim 6 characterized in that sald step 304 of
determining sald protocof and framing comprises the step of, _
(430) performing protocol template matching for supported baud rates
10 between n and n/4, wherein_ n is a maximum baud rate.

B. The method (300) of claim 1 characterized in that said step (304)'01‘
determining said protocol and framing comprises the step of:
(430) performing protocol template matching between said samples of
16 signals and templates of knawn bits In suhported protocols.

9. The method (300) of claim 8 characterized in that said step (304) of
performing said protocol and framing matching comprises the step of:
(602) reading one of a plurality of protocol templates;
20 (503) reading said samples of signals from sald buffer;
(604) comparing said one of said plurality of pratocol templates to said
sample of signals; and -
(505) detenmining said signals are being transmitted In a protocol of said one
of said plurality of protocol templates responsive to a match of said one of said
25 plurality of protocal templates and said samples of signals.

10. An apparatus (200) in a remote device for establishing communication

with a host device, said apparatus comprising:
a processor (201) configured to (301) receive samples of signals from said
30 host device, (302) store said samples of signals, (303) detect a baud rate of said
signals based on said samples of signals, (304) determine a protacol and framing
being used to communicate by said host device from said samples of signals, and
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12. The apparatus of claim 11 characterized In that said processor is further

configured to detect said baud rate by (421) ad}usting a sample rate responsive to

10 said level transition betwsen two bits not being received within said certain number
of samples of signals.

13. The apparatus of claim 11 characterized in that said processor is further

configured to detect said baud rate by (420) determining sald baud rate is less than

15 orequal to n divided by 8 responsive to a determination that said transition bit is not

received within said certain number of sald samples of signais, wherein n is a
maximum baud rate.

14. The apparatus of claim 13 characterized in that said processor is further

20 configured to (430) perform protacol template matching for baud rates of n divided

by 8 and less responsive to a determination that sald baud rate is less than or
equal to n dividad by 8, wherein n is a maximum baud rate,

15. The apparatus of claim 11 characterized in that sald processor is further

25  configured to detect sald baud rate by (410) determining sald baud rate is between

n and n/4 responsive to a determination that said level transttion between 2 bits is

not received within said certain number of sald samples of signals, wherein n is a
maximum baud rate.

30 16. The apparatus of claim 15 characterized In that said processor is
canfigured to determine said protocol by (430) performing protocol template
matching for each supported baud rate between n and n/4, wherein n Is a
maximum baud rate.
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18. The apparati.ls of clalm 17 characterized in that said processor (201) Is
further configured to perform sald protocol matiching by (502) reading one of a
plurality of profocol templates, (503) reading said samples of srgnals (504)

10 comparing said one of sald plurality of protocal templates to said sample of signals,
and (505) determining sald signals are being iransmitted in a protocol of sald one of
said piurafity of protocol templates responsivde to a match of sald one of said
plurality of protoco! templates and said samples of signals.




