[NPUJIOKEHUE b

OIIMCAHUE UHTEP®EVICA U ITIPOTOKOJIA
OBMEHA ITIPEOBPA3OBATEJISI UHTEP®ENHCA HB1121.1A

Onucanue uHTep@eiica NOAKIOYCHUS NPUdOpa
[IpeoOpazoBarens unrepdeiica g npuema M MepeAadyd JaHHBIX UCIOJIb3YET
unrepdeiic USB. Ilpubop sBnsieTcs BEAOMBIM YCTPONCTBOM U BBIMOJHSAET TOJIBKO
KOMaHJIbl Beayuiero ycrtpoicrsa. IlogkimtoueHune mnpeoOpaszoBarens uHTepdeiica k
MIEPCOHAJIBHOMY KOMIIBIOTEPY BBINOJHAETCS C YCTAHOBKOM JpalBEPOB IS
npeobpazosarens unrepdeiicos CP2103 ¢upmst Silicon Labs.

Onucanne mMpoTokoJsia o0MeHa nmpeodpasoBartesisi uHTepQeiica

[IpeoOpazoBarens wuHTepdeiica oOecrneuynBaeT YIPABICHUE H3MEPUTEIHHBIM
npuOopoM C JABYXHpoBoAHbIM wuHTepdeiricom RS-485. OcHoBHOI 3amaueit
npeoOpa3oBaresst uaTepdeiica sBIseTcs npeodpazoBanne uHTEp(dEica U MpoTOKOJIA
oOMeHa H3MEpUTENbHOrO MpUOOpa, a TaKkKe, TeHEpalHio 3alpoCcOB B PEabHOM
BpEMEHH JIs TOJIY4YeHHUs pe3yiabTaToB m3MepeHus. IIpeoOpa3oBatens mHTEpdeiica
o0OecreynBaeT TadbBAaHUYECKYIO PAa3BA3KYy MEXIy BEOYIIUM YCTPOHCTBOM W
U3MEPUTEILHBIM TPHOOPOM.

Jlanaple  mepematoTcss — maketamMu.  Kakaelii ~ MakeT — COCTOMT W3
nociea0BaTeIbHOCTH 0aiiToB. CKOPOCTh Tepeaun JTaHHBIX MOYKET OBITh BHIOpaHa U3
CTaHJIApTHBIX B jauamnazoHe 9,6 — 921,2 K6ox, mo ymomdaHuio (Npy BKIFOYEHUU
OUTaHUs W BBINOJIHEHUH oO0miero coOpoca) ycranaBinuBaercs 9,6 KbGox. YposHu
JIOTHYECKHX CHUTHAJOB JIOTHUYECKOTO HOJS U JIOTMYECKON €IUHUIBI MpPUEMHUKA U
nepenaTurKa npuoopa MoTHOCTHIO OTBEUaloT TpeOoBaHMsIM cTangapta RS-485.

[Ipu BKJIIOUYEHMH NHUTAaHUSA TPUOOP BBINOJHAECT MHHUIMAIU3ALNI0 BHYTPEHHUX
YCTPOMCTB U TEPEXOIUT B PEXKUM OXKHUAAHMUA KOMaHJ OT BEAYIIETO0 YCTpPOMCTBa
(uaunuaropa oobMeHna). Ilpu mosydyeHun makeTa JaHHBIX, COACPIKAIIETO MPaBUILHYIO
KOMaH/ay, NpuOOp BBIMOJIHIET MOCTYNHBIIYI0 KOMaHAYy M BBICBUIAET PE3yJbTaT €e
BBITIOJTHEHMsI. EcTTi makeT MOBPEXICH I HE COACPKHUT MPAaBHILHOW KOMaH/IbI, TO OH
urHopupyercsa. Ecim mpuem makeTa He 3aBEpIIWIICS 32 BpeMs, OTBEICHHOE s
npreMa (3aBUCUT OT CKOPOCTH Tepeadyd JaHHBIX), TO TPUEM 3aBEpIIaeTCs, a MaKeT

UTHOPHUPYETCS.
OO6muit hopMar rakera 3anpoca NpuBeAeH B TaOIHIIE:
baut Haznauenue
SYNCI1 BbaiiT cunxponu3zanuu noroka gaHHbx 0x80h
SYNC2 baiitT cunxponn3zanuu noroka gaHaeix O0xFEh
SIZE Uwucno Oaiit nanubix (N =0...255)
CRC1 banT KOHTPOJIBLHOM CYMMBI 10 MOJIYJIIO JIBA 3ar0JIOBKA NIAKETA
DATA1 [TepBbrit 6aliT TaHHBIX
DATAnN [Tocaenuunii 6alT JaHHBIX
CRC2 balT KOHTPOJILHOW CYMMBI IO MOJYJIFO JIBA ITAKETA JAHHBIX




[locnenoBarenbHOCTh MEpefauu OaMTOB MakeTa M aJIropuT™M (HOPMUPOBAHUS
KOHTPOJIBHBIX CYMM IaKeTa JIaHHbIX IIPUBE/ICHA HA PUCYHKE 1.

Pucynok 1. ITocnenoBaTenbHOCTH nepeaayu 0alTOB MaKeTa U aJrOpUT™M

(dhopMHUpOBaHUS KOHTPOJIBHBIX CYMM ITaKeTa TaHHBIX.

KOHTpOHBHBIe CYMMBI (HO MOIYJITO I[Ba) IMIaKCTOB JAaHHBIX BBIYHCIAIOTCA IIO

bopmynam:

CRC1=SYNCI®SYNC2®SIZE
CRC2=CRCI®DATAI® DATA2®... ®DATAn

Komanasl  ympaBnenus npuOOpoM  MPEACTaBISAIOT  cOOOM  OailThl ¢
OIIpeIeIICHHBIMU 3HAYEHUSIMU, KOTOPBIC IPUBEACHEI B TAOIUIIC:

bant HazHnauenue

0x30h 3anpoc TEKyIMX Pe3yIbTaTOB U3MEPEHUS HATIPSHKCHUS TUTAHUS U
TEMIEPATypbl mpudopa

0x31h Bricnate u3 6ydepa npubopa ynpasieHus TEKYIIUNA pe3yabTaT
W3MepeHus mpudopa

0x32h 3amyck u3MepuTenbHOro npoecca (O6HOBIEeHUE Oydepa TeKyIIero
pe3yJbpTaTa U3MEPEeHHs KOMIOHEHT Tpubopa)

0x33h OcTaHOBKa U3MEPUTEIBLHOTO MPOIIECCA.

0x34h 3anpoc cBefieHui nmpudopa (TUM, MOJIeIb, BEPCHSs, 3aB. HOMED)

0x35h Brimonuutk 061uit coOpoc Bcex npubopoB

0x40h Hactpowuts ckopocTs nepenauu ¢ mpudopom 9,6 K6on

0x41h HacTtpouTts ckopocth nepenaun ¢ npudopom 14,4 Kéon

0x42h Hactpouts ckopocth nepenaun ¢ npudopom 19,2 Kbon

0x43h Hactpouts ckopocth nepenauu ¢ npudopom 28,8 Kbon

0x44h Hactpowuts ckopocTs nepenauu ¢ mpudopom 38,4 Kbon

0x45h Hactpowuth ckopocTs nepenauu ¢ mpudopom 57,6 K6on

0x46h Hactpowuth ckopocTs nepenauu ¢ mpudopom 115,2 K6ox

0x47h Hactpouts ckopocth nepenauu ¢ npudopom 230,4 Kbon

0x48h Hactpouts ckopocth nepenauu ¢ npudopom 460,8 Koo

0x49h Hactpownts ckopocTs nepenauu ¢ mpudopom 921,6 Kbox

0x50h Hactpouth ckopocTh Iepenaun ¢ BeaymuM yctporctsoMm 9,6 Kbon

0x51h HacTtpouTh ckopocTh nepenayu ¢ BexymuM ycrpoiictsom 14,4 K6on

0x52h Hactpouts ckopocTh nepenaun ¢ Beayumm ycrpoiictsoM 19,2 K6on

0x53h Hactpouts ckopocTh nepenauu ¢ Beayum ycrpoiictsoM 28,8 Kbon




0x54h HacTtpouth ckopocTh nepenayu ¢ BeaymuM ycrpoiictsom 38,4 Kbon

0x55h Hactponth CKOpOCTh TIEpEIauy ¢ BeAymuM ycTporcTtBoM 57,6 K6on

0x56h Hactpoutb ckopocTh nepenauu ¢ eayumM ycrpoiictsoM 115,2 K6ox

0x57h Hactpouts ckopocTh nepenauu ¢ seaynm ycrpoiictsoM 230,4 Koo

0x58h Hactpouts ckopocTh nepenauu ¢ Beayum ycrpoiictsoM 460,8 Koo

0x59h Hactpouth CKOpOCTh Nepeiauu ¢ BeaymuM ycrpoiicteom 921,6 Kbon

0x60h HacTtpouts yactory 3anpocos S0I'1g

0x61h Hactpouts yacroty 3anpocos 1001

0x62h HacTtpouts uactory 3anpocos 15011y

0x63h HacTtpouts yactory 3anpocos 2001 '1q

0x64h Hactpouts yactoty 3anpocon 2501

0x65h HacTtpouts yactory 3anpocos 30011y

0x66h HacTtpouts yactory 3anpocos 35011y

0x67h Hactpouts yacroty 3amnpocoB 50001y

0x68h HacTtpouts yactory 3anpocos 100011

0x69h HacTtpouTts yactory 3anpocos 200011

0x70h 3anpoc cBeneHuit mpeodpazoBarens uHTepdeiica (TUIl, MOACIb,
BEpCHs, 3aB. HOMEP)

0x71h BrimonHauth 061t copoc npeodpazoBartes uHTepderica

0x72h 3anpoc TeKyIMX pe3yIbTaTOB U3MEPEHUS HANIPSKEHUS TUTAHUS U

TeMIlepaTyphl peodpaszoBaTess uHTepdeiica

[TocnenoBarenbHOCT TEpenaud OalTOB IMakeTa KOMaH[Ibl YIPABICHUA
npuOopoM ©  anroput™M (HOPMHUPOBAHHS KOHTPOJBHBIX CYMM TIaKeTa JdaHHBIX
NpUBE/ICHA HA PUCYHKE 2.

Isynci| [syNnc2]

lcrci || ecmD || crC2
Lo

Puc. 2. [TocnenoBarenbHOCTh Niepeaun 0aiTOB makeTa KOMaH/bl YIIPaBICHUS
npuOOpPOM U anroput™M (HOPMUPOBAHHSI KOHTPOJIBHBIX CYMM IaKeTa JaHHBIX

OO6mmit popmMat makera OTBETa MPHUBEACH B TAOIHUIIE:

banr Ha3znauenue
SYNCI1 baiit cunxponusanmu notoka gaHabix 0x80h
SYNC2 baiit cunxponuzanyu notoka nauHsix 0xFEh
SIZE Uucno Gaiit manabix (0...255)
CRC1 bailT KOHTPOJIbHOM CyMMBI OATOB 3aroJioBKa MakeTa
DATAI [lepBblii OalT JaHHBIX
DATAn [Tocnenawnii OalT JaHHBIX
CRC2 baliT KOHTPOJILHON CyMMBI OaliTOB TaHHBIX




KoHTponpHbIe CyMMBI (IT0 MOIYJIIO JIBAa) IAKETOB JTAHHBIX BBIYUCISIOTCS TI0
dbopmynam:
CRCI=SYNCI®SYNC2®SIZE

CRC2=CRCI®DATAI® DATA2®...®DATAn

Kaxxnp1il OTBETHBIM MakeT AaHHBIX MPUOOpa COAEPKUT OaWT ykazaTess TUIa
JMAaHHBIX. 3HaUeHUs 0AWTOB yKazaresiel TUa JaHHBIX IPUBEACHBI B TAOJIHIIE:

banr Haznauenune
0x30h [TonydeH makeT TeKyIMX Pe3yJIbTaTOB U3MEPEHHS HAIIPSKECHHUS
MUTaHUS U TEMIIepaTyphl npudopa
0x31h [Tosyden makeT TeKylmux pe3yiabTaToB u3MepeHust KOMIoHeHT BX BY
BZ npubopa
0x32h [TonydeHo MOATBEPKACHUE KOMAH/bI «3aIllyCK U3MEPUTEIBHOTO
IIPOIIECCa»
0x33h [Tonyueno noaTeepkaeHUE KOMaHbl « OCTaHOBKA U3MEPUTEIIBHOTO
IIPOLIECCA»
0x34h [Tomyuen naket cBeAeHMI 0 mpubope (TUT, MOJEIb, BEPCHSI, 3aB.
HOMED)
0x35h [TonydeH makeT MOATBEPIKICHUSI KOMaH bl « BBIOHUTE 001Mi cOpoc
BCEX MpUOOPOBY
0x40h [Tonyueno noaTeepxkaeHUe KoMaH bl «HacTpouTh CKOPOCTh Epeaaun
¢ mpubdopom 9,6 K6om»
0x41h [Tonyueno noaTeepxkaeHUE KOMaH bl «HacTpouTh CKOPOCTH Epeaaun
¢ mpubopom 14,4 K6om»
[Tonyueno noaTeepxkaecHUe KoMaHabl «HacTpouTs CKOPOCTh EpeAaUn
0x42h
¢ mpubopom 19,2 K6o1»
[TonyueHno noaTeepxkaecHUE KOMaHbl «HacTpouTs CKOPOCTh EpPEAAUH
0x43h
¢ mpudopom 28,8 K6o1»
[Tonyueno noaTeepxkaeHUe KoMaHIbl «HacTpouTh CKOPOCTh Epeaaun
0x44h
¢ mpubopom 38,4 K6om»
[Tonyueno noaTeepxkaeHUEe KOMaHIbl «HacTpouTh CKOPOCTh HEpeaaun
0x45h
¢ mpubopom 57,6 K6om»
[TonydeHno noaTeepxkaecHUe KoMaH bl «HacTpouTs CKOPOCTh EpEAAUH
0x46h
¢ mpubopom 115,2 K6om»
[TonydeHno noaTeepxkaecHUE KoMaHabl «HacTpouTh CKOPOCTh EpPEAAUH
0x47h
¢ mpubopom 230,4 K6om»
[Tonyueno noaTeepxkaeHUe KoMaH bl «HacTpouTh CKOPOCTh MEpeaaun
0x48h
¢ mpubopom 460,8 K6om»
[TonydeHno noaTeepxkaecHUE KOMaHabl «HacTpouTh CKOPOCTH MEpPEAAUH
0x49h
¢ mpubopom 921,6 K6om»
0x50h [TonydeHno noaTeepxkacHUEe KoMaHabl «HacTpouTh CKOPOCTH MEpPEAAUH
¢ BeynuM yctpoiictBoM 9,6 K6om»
0x51h ITonydeHo noaTeepkaeHne KomaHabl «HacTpouTh CKOPOCTH NEpPEaaAUn
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¢ Benymmm ycrporicteom 14,4 Kooy

ITonydeHno noaTeepkaeHne KoMaHabl « HacTpouTs CKOPOCTH IEpeaaun

0x52h .
¢ Benymum ycrporicteom 19,2 Kooy
0x53h [TonyueHno noaTeepxkaeHUEe KoMaHabl «HacTpouTs CKOPOCTh EpeAaUn
¢ BenynmM yctpoiictBoM 28,8 Koom»
0x54h [TonydeHno noaTeepxkaeHUE KOMaHbl «HacTpouTs CKOPOCTh Epeaaun
¢ Benymum ycrporicteom 38,4 Kooy
0x55h [Tonyueno noaTeepkaeHUE KOMaH bl «HacTpouTh CKOPOCTH MEpeaaun
¢ Beymum ycrporictBom 57,6 Kooy
0x56h [Tonyueno noaTeepxkaeHUE KOMaH bl « HacTpoUTh CKOPOCTH MEpeaaun
¢ BenynmM yctpoiicteoM 115,2 Kooy
0x57h [TonyueHno noaTeepxkaecHue KoMaHabl «HacTpouTs CKOPOCTh EpEAaUH
¢ BenymnuM yctpoiicteoMm 230,4 Kooy
0x58h [Tonyueno noaTeepxkaeHUE KOMaH bl «HacTpouTh CKOPOCTh HEpeaaun
¢ BeaynuM ycrpoiicteom 460,8 K6oma»
0x59h [Tonyueno noaTeepxkaeHUe KOMaH bl «HacTpouTh CKOPOCTh MEepeaaun
¢ BeaynM ycrpoiicteom 921,6 Kbom»
[Tomy4yeHno noareepxkaeHUe KOMaHAbl « HacTpouTh 4acToTy 3ammpocoB
0x60h
o cetu S0I'»
[TonyueHno noaTeepxkaecHue komaHabl « HacTpouTs 4acToTy 3anmpocoB
0x61h
1001 m»
[TonyueHno noaTeepxkaecHUe KoMaHabl « HacTpouTh 4acToTy 3ampocoB
0x62h
1501 »
[Tomy4yeHno noareepxkaeHUe KOMaHAbl « HacTpouTh 4acToTy 3ampocoB
0x63h
2000 m»
[TonyueHno noaTeepxkaeHue komaHabl « HacTpouTs 4acToTy 3ampocoB
0x64h
250"y
[Tomy4yeHo noareepxkaeHUe KOMaHAbl « HacTpouTh 4acToTy 3ammpocoB
0x65h
300T 1y
[TonyueHno noaTeepxkaecHue KomaHabl « HacTpouTh 4acToTy 3ampocoB
0x66h
350"y
[TonyueHno noaTeepxkaecHue KoMaHabl « HacTpouTh 4acToTy 3ampocoB
0x67h
500T 1y
[Tomy4yeHno noareepxxaeHne KOMaHAbl « HacTpouTh 4acToTy 3ampocoB
0x68h
10001 m»
[TonyueHno noaTeepxkaeHue KoMaHabl « HacTpouTs 4acToTy 3ampocoB
0x69h
20001 m»
0x70h [TonydyeH makeT JaHHBIX KOMaHJIbl «3alpoc CBEACHUN
npeoOpazoBaresst uaTepdeiica (T, MOCIb, BEPCHUs, 3aB. HOMEP)»
0x71h [TonyyeH naket MOATBEPKAEHUSI KOMaH bl « BrInoaHUTH 00111l cOpoc
npeobpazoBaress uHTepdeiicay
[TonydyeH makeT JaHHBIX KOMAH/IBI «3alpoc TEKYIIHUX PE3YIbTATOB
0x72h W3MEPCHUSI HAMPSDKEHUS MUTAHUS U TEMITepaTyphl MpeoOpa3oBaTelis

uHTepdericar




Bpemst Bpixoga mpuOOpa B pPEXHM TOTOBHOCTH TIOCJIE BKJIFOUEHHS ITHTAHUS
cocraBimsier 300 mc. Komanpma o6miero coObpoca BemomHsietrcss 250 mc. Bpews
BBITTOJIHEHUS OCTAILHBIX KOMaHI IPUOOPOM HE MpeBbIIIaeT 1 mc.

@opMaT OTBETHOI0 NAKETA JAHHBIX KOMAH/IbI
«3anpoc TeKyuux pe3yJbTaTOB U3MepPeHH s

HANIPSKEHUS NUTAHUS U TeMIlepaTypbl NPpudopay

KOMaHI[a npeaHasHau€Ha I IIOJIYUYCHHA JOIIOJHUTCIBHBIX IIapaMCETPOB

npuodopa.
OTBeTHBIN NAKeT JaHHBIX TPUBEJICH B TAOIHUIIC.
baut Haznauenue
SYNCI1 baiiT cunxponu3zanuu notoka gaHHbeix 0x80h
SYNC2 baiiT cunxponu3zanuu noroka gaHueix OxFEh
SIZE Uucno Oaiit nanHbIx (7)
CRC1 baliT KOHTPOJILHOM CyMMBI OaliTOB 3aroJIoBKa Makera
DPAK Tun orBeTHOTrO MakeTa manHbIX 0x30h
VCCIH Crapmuii 6aiT nanHbix HanpspbkeHus nutanus VCCI
VCCIL Munammuit 6aiT qanHbix HanpsbkeHus nutanus VCC1
VCC2H Crapiuii 6aiiT naHHbIX HanpspkeHus nutanus VCC2
VCC2L Manmmii 6aiT nanHeix HanpspkeHus nutanus VCC2
TEMPH Crapmuit 6aiiT qanabIx Temmneparypsl TEMP
TEMPL Munammuit 6aiiT ganHbeIX Temnepatypsl TEMP
CRC2 bailT KOHTPOJIbHOM CyMMBbI 0aTOB MaKeTa JAaHHBIX 110 MOJIYJIIO JIBa

Pesynbprat nsmepennii Hanpspkeruil nutanuss VCC1 u VCC2 BbIUHMCIAIOTCS 1O

dbopmye:
U, =[VCCxH :VCCxL] - 0,00548 (B),

rie  [VCCxH:VCCxL] — mectHaauarupaspsaHblii pe3yibTaT H3MEPEHHM
HanpspkeHus nutanus npuoopa VCCx;
Uycc — UCKOMOE 3Hau€HUE HaMpsHKEHUS MUTaHus Mproopa.

Pesynbrar nusmepenuit remnepatypsl TEMP Boruncnsercs no gopmyie:

T, =(([TEMPH : TEMPL]-0,000537)-0,856)-300 (°C),
rae [TH:TL] — mectHaguaTupa3psiAHbIA pe3yabTaT U3MEPEHUIN TEMIIEPATYPhI

npuodopa;
Tp — UCKOMOE 3HAYCHHE TEMITEPaTyphl IpHOOpa.



Komanna npennasnadeHa Uil MOJy4EHUS PE3yJIbTATOB U3MEPEHUS UHIYKLIHUH

@opMaT OTBETHOI'0 MAKETA JAHHBIX KOMAH/bI
«BbicaaTh u3 0ygepa npeodpazoBartens uHTepeiica
TeKyLIMi pe3yJbTaT U3MepeHUus1 npudopa»

MarHuTHOTO MOJIs OT Ipuodopa.
OTBETHBIN MaKeT JIaHHBIX IIPUBEJICH B TaOJIHUIIE.

bant Ha3nauenue
SYNCI1 baiit cunxponu3anuu notoka gaHubix 0x80h
SYNC2 baiiT cunxponu3zanuu noroka ganHeix 0xFEh
SIZE Uwucno Gaiit nansbix (11)
CRC1 baliT KOHTPOJILHOM CyMMBI OaliTOB 3aroJIoBKa Makera
DPAK Tum orBeTHOro nakera gaHueix 0x31h
STAT [Ipr3HaK BBHIMOJHEHHUS U3MEPEHUN WHIYKIIMM 1J1 pudopa
BXH Crapiuii 6alT TaHHBIX UHIYKIIUA KOMITIOHEHTHI X
BXM Cpennuit 6aiiT TaHHBIX WHIYKIIMA KOMITOHEHTHI X
BXL Munammmii 6alT TaHHBIX WHAYKIIMH KOMIIOHEHTHI X
BYH Crapmmii 0aliT JaHHBIX WHIYKIIUHA KOMIIOHEHTHI Y
BYM Cpenuuii 0alT TaHHBIX WHIYKIIMH KOMITOHEHTHI Y
BYL Munaamuit 6aiiT JaHHBIX UHAYKIIUH KOMIOHEHTHI Y
BZH Crapmmii 0aliT JaHHBIX WHIYKITUHU KOMIIOHEHTHI Z
BZM Cpennuit 6aliT TaHHBIX WHIYKIIUA KOMIIOHEHTHI 7,
BZL Mnaammii 6alT JTaHHBIX WHIYKIIMH KOMIOHEHTHI Z
CRC2 bailT KOHTPOJIbHOM CyMMBbI 0ATOB MakeTa JaHHBIX 110 MOJIYJIIO JIBa

baiit cratyca npubopa STAT npeanaznaueH i nepegaund COCTOSHUA MPUdopa
NpUKIaTHOMY TporpamMmmHoMy oOecriedenuto 1K s mpaBuibHOTO JAEKOAUPOBAHUS
pe3ynbTaTa U3MEpEeHHsI KaHAJIOB MHAYKUMU. Pacmonokenue OMTOB B OaiiTe cTtaryca

MPUBEJICHO HAa PUCYHKE 3.
BIT7  BIT6 BIT5S BIT4 BIT3 BIT2 BITI BITO

| -zM | +zM | -YM | +YM | - XM | +XM | PNG | SEN |

Puc.3 baiit ctatyca mpu6opa STAT.

Hasznauenue OutoB Oaiita cratyca npubdopa STAT:

- SEN — 6ut (ara «1aTdyuku TOAKIIOYEHBI». YCTaHaBiIuBaeTca B «1» ecnu
JATYUKU MOAKIIOYEHBI K TPpUOopy;

- PNG — 6ut ¢nara ommoKu «MuTaHue Mpuoopa BHE JOMYCTUMOIO JHara3oHa
6-18B»;

- +XM — Out ¢uara ommOKN «BBIXOJ 32 BEPXHIOI TPAHMILY IWAIla30HA IS
kaHana BX». VYcranaBnuBaercss B «l» ecam Ha JaHHOM H3MEPUTEIBHOM IUKIIE
00HapyKEH BBIXOJI 32 BEPXHIOIO TpaHuily auamna3zona uzmepenus (+100000 vTn);



- —XM — 6ut ¢uara ommOKN «BBIXOJl 32 HIDKHIOIO TPAHUILy AUANa30HA IS
kaHana BX». VYcranaBnuBaercs B «l» ecaum Ha JaHHOM H3MEPUTEIBHOM IUKIIE
00HapyKEH BBIXO]I 32 HIDKHIOIO TpaHuily Auana3zoHa usmepenus (—100000 aTn);

- +YM — Outr ¢nara ommOKH «BBIXOJ 32 BEPXHIOIO T'PAHHUILy AMANA30HA JUIS
kaHana BY». VYcranaBnuBaercs B «l» ecam Ha JaHHOM H3MEPUTEIBHOM IUKIIE
00Hapy’KEH BBIXOJ] 32 BEPXHIOIO rpaHuIly Auamnazona uzmepenus (+100000 uTn);

- —YM — 6ut ¢nara ommOKH «BBIXOJ 3a HUXKHIOIO TPaHMILy Juaria3oHa JJis
kaHana BY». YcranaBnuBaercs B «1» eciM Ha JaHHOM HM3MEPUTEIBHOM IIHKIIE
00Hapy»KEH BBIXOJ] 32 HIKHIOIO TpaHully Auarna3ona usmepenus (—100000 uTon);

- +ZM — Out Quara omMOKM «BBIXOJ| 3a BEPXHIOI T'PaHHUIly IUala3oHa s
kaHana BZ». YcranaBnuBaeTcs B «l» eciaum Ha JaHHOM H3MEPUTEIIBHOM IIHMKJIE
00Hapy’KEH BBIXOJI 32 BEPXHIOIO TpaHuily auama3zona uzmepenus (+100000 aTn);

- —ZM — Out (Quara OomMOKHA «BBIXOJ 32 HWKHIOK TPAHUIy JWana3oHa s
kaHana BZ». YcraHaBnuBaercss B «1» eclii Ha [aHHOM HW3MEPUTEIBLHOM IUKIIC
00HapyKEH BBIXOJI 32 HIDKHIOIO TpaHuily Auana3zoHa usmepenus (—100000 aTn);

bantet BXL, BYL wu BZL coxepxar wiagmme BOCEMb pa3pslioB
HIECTHAIIATUPA3PSAAHOTO PE3YJIbTaTa UBMEPEHUN pe3yJIbTaTa U3BMEPEHUS /JI1 KaHAJIOB
BX, BY u BZ coorBercTtBenno. Pacmomoxenne OutoB B Oaiitax BXL, BYL u BZL

MPUBEJECHO HA PUCYHKE 4.
BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BITO0

| D7 | D6 | D5 | D4 | D3 | D2 | DI | Do |

Puc.4 Pacnionosxenue 6urtos B 6aritax BXL, BYL u BZL.

baitet BXH, BYH wu BZH coxmepxutr crapmme BOCEMb pPas3pslioB
HIECTHAALATUPAZPSAAHOTO pe3ysibTara u3MepeHui it kaHaimoB BX, BY u BZ
cootBercTBeHHO. Crapmuit Out OaditoB BXH, BYH u BZH coxmepxur 3Hak
pesynaprara wu3Mepenuit  SIGN  mjisi  COOTBETCTBYIOIIETrO KaHana. Pesynbrar
nosioxkuTenbHblid  eca SIGN = «0» wu  orpumarenshbidi, ecimu SIGN = «1».
OTtpHLaTeNnbHble YKClIa MPEACTABISAIOTCA B JIONOJHUTEIBHOM Koze. Pacmosoxenue
outoB B Oaritax BXH, BYH u BZH npuBeneno na pucyske 5.

BIT7 BIT6 BITS BIT4 BIT3 BIT2 BITl BITO
[SGN[ D4 D3] D2 DIt [ DI0] D9 | D8 |

Puc.5 Pacnonoxxenue ouros B 6aiitax BXH, BYH u BZH.

Pe3ynbTaT M3MepeHuil NpeAcTaBiSeTCs MIECTHAAIATUPA3PSIAHBIM YHUCIOM CO
3HaKOM. Pe3ynbTar BeIuuCiseTcs 0 PopmyIie:

BX =[BXH:BXM:BXL]-0,0134 (xT1)
BY =[BYH:BYM:BYL]-0,0134 (uT1)_
BZ=[BZH:BZM:BZL]-0,0134 (1T%)



rie [BXH:BXL], [BYH:BYL] u [BZH:BZL] — mecTHaguaTupaspsaHbie
pe3yabpTarsl u3mMepenun Ui kananos BX, BY u BZ cooTBeTcTBEeHHO;
BX, BY u BZ — uckomble 3HaueHue rpaaueHToB s kaHainoB BX, BY u
BZ cooTBeTcTBEHHO.

dopMaT 0TBETHOI'0 MAKETA MOATBEP:KIEHUSI KOMAH/IbI
«3amycK U3MepuTeILHOr0 Nnpoiecca
(O0HOBIIeHHE Oy(epa TeKylIero pe3yjabTaTa H3MepeHusi Npudopa)»

Komanzaa npenna3HaueHa s 3alycka npoiecca coopa pe3ynbTatoB npudopa
1 OOHOBJIEHUS COJEPKUMOTO Oydepa pe3yIbTaToB U3MEPEHUH.
OTBeTHBIN NAaKET JaHHBIX TPUBEEH B TA0JIMLIE.

baut Hasnauenne
SYNCI1 baiit cuaxpoHusanmu notoka qaHabix 0x80h
SYNC2 baiit cunxponusanyu notoka nauHsix 0xFEh
SIZE Uwucno Gaiit nanubix (1)
CRC1 bailT KOHTPOJILHOM CyMMBbI OATOB 3aroJIOBKa MaKeTa
DPAK Tun orBetHOTO Nakera ma”Hubx 0x32h
CRC2 baliT KOHTPOJILHOM CyMMBI OaliTOB MakeTa JaHHBIX 110 MOJYJIIO ABa

@dopMaT OTBETHOI'0 MaKeTAa NMOATBEP:KIeHUs KOMAH/IbI
«OcTaHOBKA U3MEPHUTEIBLHOIO MPOIECCA)

Komanga mnpemHasHaueHa /i OCTaHOBKHM IIpoliecca cOopa pe3ylbTaToB
puoopa U OOHOBJIEHHUS COJIEPKUMOT0 Oydepa pe3yabTaToB U3MEPECHUIM.
OTBeTHBIN NTAKeT JaHHBIX MTPUBEJCH B TAOIHUIIE.

baut Hasnauenune
SYNCI1 baiit cuaxponusanuu notoka qaHHbix 0x80h
SYNC2 baiit cunxponuzanyu notoka nauHsix 0xFEh
SIZE Uwucno Gaiit nanubix (1)
CRC1 bailT KOHTPOJIbHOM CyMMBbI OATOB 3aroJIOBKa MaKeTa
DPAK Tun orBetHoro nmakera ma"Hueix 0x33h
CRC2 baliT KOHTPOJILHOM CyMMBI OaliTOB MakeTa JaHHBIX 110 MOJYJIIO JABa

@opmMaT OTBETHOI'0 AKETA JAHHBIX KOMAH/IbI
«3ampoc cBenenunii npudopa (Tum, MoaeJb, BEPCHs, 3aB. HOMEP)»

Komanpa mnpenHasHaueHa [UIsi TOJYYEHHs JOINOJIHUTEIbHBIX IapaMeTpPOB
npubopa.
OTBEeTHBIN NaKeT JaHHBIX IPUBEJEH B TA0JINLIE.



baut Ha3nauenue
SYNCI1 baiiT cunxponm3anuu noroka gaHHbeix 0x80h
SYNC2 baiiT cunxponn3zanuu noroka gaHueix O0xFEh
SIZE Uuco Oaiit maHHBIX (9)
CRC1 baliT KOHTPOJIbHOM CyMMBI OaliTOB 3aroJioBKa Makera
DPAK Tun orBeTHOTO MakeTa nanHbIX 0x34h
STAT [Ipu3Hak BBINMOJHEHHS U3MEPEHUH 11 mprubopa
TYPH Crapiuii 6aliT TaHHBIX TUIIA TPUOOpa 1S Iprubopa
TYPL Mnammmii 6aliT JTaHHBIX THIA Mpubopa It mpudopa
SNHH Crapmmii 0aliT JaHHBIX 3aBOJICKOTO HOMEpa I prudopa
SNHL baiiT maHHBIX 3aBOJICKOTO HOMEpa JUIsl Mprubopa
SNLH baiiT maHHBIX 3aBOJICKOT0 HOMEpa JJis Iprudopa
BZLL Munaamuit 6aiiT JaHHBIX 3aBOJICKOT0 HOMEpa JJis pudopa
MOD baiit nanHbIX MoAenu pudopa s npudopa
VER baiit nanubeix Bepcuu [10 nmpubopa ais mpubopa
CRC2 baliT KOHTPOJIbHOM CyMMBI OaliTOB MaKkeTa JaHHBIX 110 MOJYJIIO ABa

@dopMaT 0TBETHOI0 MAKeTa HA KOMAHY
«BbINOJHUTH 001U cOpoc Bcex mMpuOOpPOB»

[Ipu nonydenun komaHnbl «BbimonmHuTs 0OUIMIT cOpoc Bcex MPUOOPOBY,
npeoOpaszoBarenb HHTEp¢eNca BBICBUIACT MPUOOPY KOMaHIy cOpoca M MOIydaer
OTBET W MO 3aBepIICHUU (POPMUPYET U OTCHUIAET MAKET C MOATBEPKICHHEM
BBIMIOJTHEHHUSI KOMAHIbl M, MO 3aBEPIICHUU OTIPABKM TMaKeTa MOJITBEPKICHUS,
BBITIOJTHSIETCSI 001U cOpoc nmpeoOpazoBatesist HHTepderica.

OTBeTHBII MaKeT TaHHBIX IPUBEJCH B TAOIHIIE.

bant Ha3nauenue
SYNCI1 baiiT cuaxponu3anuu notoka gaHHbix 0x80h
SYNC2 baiiT cunxponn3zanuu noroka gaHHeix O0xFEh
SIZE Uwucno Gaiit nansbix (1)
CRC1 baliT KOHTPOJILHOM CyMMBI OaliTOB 3aroJIoBKa Makera
DPAK Tum orBeTHOro nakera gaHueix 0x35h
CRC2 bailT KOHTPOJIbHOM CyMMBbI 0aTOB MakKeTa JJAaHHBIX 110 MOJIYJIIO JIBa

®opMAaT 0TBETHOI0 MAKeTA JAHHBIX KOMAH/IbI
«HacTpouTh CKOPOCTH Mepeaavn ¢ Mpudéopom»

[Tpu nonydennn komanawsl «HacTpouTh CKOpOCTH mepenadn ¢ TPUOOPOMY,
npeobpaszoBarenb MHTEp(eNca BBICBUIAECT NPUOOPY COOTBETCTBYIOIIYIO KOMaHIy H
HIOJTy4aeT OTBET M 1O 3aBepIlIeHHH (POPMUPYET U OTCHUIACT MAKET C MOJITBEPIKICHUEM
BBIIIOJTHEHUSI KOMaHIbl M, 0 3aBEpIICHHH OTHPABKU IaKeTa MOITBEPIKICHUS,
BBITIOJTHSIET HACTPOMKY IpeoOpas3oBatensi uMHTepdelica Ha YKa3aHHYI CKOPOCTh
riepeavn.
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OTBeTHBIN MAaKeT JaHHBIX IPUBENIECH B TaOIHIIE.

bant Ha3znauenue
SYNCI1 baiiT cunxponm3anuu noroka gaHHbeix 0x80h
SYNC2 baiit cunxponuzanmu notoka qauHsix 0xFEh
SIZE Uucmo Oaiit nanHbIx (1)
CRCI1 bailT KOHTPOJIbHOM CyMMBI OAMTOB 3aroJIOBKa MaKeTa
DPAK Tun orBeTHOrO Maketa maHHbIX 0x40h-0x49h
CRC2 baliT KOHTPOJILHOM CyMMBI OaliTOB MaKkeTa JaHHBIX 110 MOJYJIIO JABa

@®opMaT 0TBETHOI0 NAKeTA MOATBEPKICHUA KOMAH/AbI
«HacTpouTh CKOPOCTH Nepeaayu ¢ BeAyIUM YCTPOMCTBOM»

Komanna mpemna3zHaveHa Juisi HACTPOWKH CKOPOCTH MEepeladd JaHHBIX MEKIY
npeoOpazoBarenem  uHTep(deiica u Beaymum ycrporctBoM. I[lpu momyueHuu
KoMaHIbl «HacTpouTh CKOpOCTh MEpenadd C BEIyIIUM YCTPOWCTBOMY», MPUOOP
BBICBUIAET IMAKET C TOATBEPKICHUEM BBITIOJTHEHUS KOMAHIbl W, 10 3aBEpIICHHH
OTIIPABKU IMaKeTa TOJTBEPXKICHUS, BBIMIONHICT HACTPOWKY mpeoOpa3oBaTes
uHTepdelica Ha yKa3aHHYIO CKOPOCTH Mepeayu.

OTBeTHBII MAKET JaHHBIX MPHUBECH B TAOJUIIC.

bant Ha3nauenue
SYNCI1 baiiT cunxponu3anuu noroka gaHHbeix 0x80h
SYNC2 baiiT cunxponn3zanuu noroka gaHaeix OxFEh
SIZE Uucno Oaiit nansbix (1)
CRC1 baliT KOHTPOJILHOM CyMMBI OaliTOB 3aroJIoBKa Makera
DPAK Tun orBeTHOro nakera gaHueiX 0x50h-0x59h
CRC2 bailT KOHTPOJIbHOM CyMMBbI 0aTOB MaKeTa JJAaHHBIX 110 MOJIYJIIO JIBa

@opMaT 0TBETHOI'0 NMAKETA MOATBEPKIACHUSI KOMAH/bI
«HacTpouTh 4acTOTY 321 POCOB»

Komanna npennazHadena i HaCTPOMKHM 4YacTOTHI reHepauuu 3anpocos. [Ipu
NOJly4eHUn KoMaHabpl «HacTpouTe 4acToTy 3ampocoB», MpUOOp BBICHUIAET MAKET C
IIOATBEP)KACHUEM BBINIOJHEHUSI KOMaHAbl M, II0 3aBEPLICHUHM OTIPABKU I1aKeTa
NOJTBEP)KIEHUS, BBINOJHAET HACTPOMKYy MpeoOpa3oBarenss HHTepderica Ha
YKa3aHHYIO0 4aCTOTy I€Hepalyu 3arpOCoB.

OTBETHBIN NAKET JAHHBIX IPUBENIECH B TaOJUIIE.
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bant Ha3nauenue
SYNCI1 baiiT cunxponm3zanuu noroka gaHHbeix 0x80h
SYNC2 baiiT cunxponu3zanuu notoka ganueix 0xFEh
SIZE Uwucno Gaiit nansbix (1)
CRC1 baliT KOHTPOJIbHOM CyMMBI OaliTOB 3aroJioBKa Makera
DPAK Tun orBeTHOro nakera gaHueIX 0x60h-0x69h
CRC2 bailT KOHTPOJIbHOM CyMMBbI 0ATOB MakeTa JAaHHBIX 110 MOJIYJIIO JIBa

@opMaT OTBETHOI'0 MAKETA JAHHBIX KOMAH/bI
«3ampoc cBeeHUil Ipudopa ynpasJieHHUs
(Tun, MoJeJ1b, BepCHsi, 3aB. HOMEP)»

Komanga mnpenHasHaueHa ISl TOJYYCHHS JOTMOJHUTEIBHBIX IapamMeTpOB
npeodpaszoBaresiss uHTepdeiica.
OTBeTHBIN TAKeT JaHHBIX MTPUBEJICH B TAOIHUIIE.

bant Haznauenue

SYNCI1 baiit cunxponusanmu notoka qaHubix 0x80h

SYNC2 baiit cunxponusanmu notoka nauHsix 0xFEh

SIZE Uucno Oaiit maHHBIX (9)

CRC1 bailT KOHTPOJIbHOM CyMMBbI OATOB 3aroJIOBKa MaKeTa

DPAK Tun orBetHOrO NMakera ma"Huex 0x70h

TYPH Crapumuii 6aiiT JaHHBIX TUIIA TpeoOpa3zoBaTenst uHTepdeiica

TYPL Manmmii 6aliT naHHBIX THIA IpeoOpa3oBarens HHTepdeica

SNHH Crapmmii 0aliT JaHHBIX 3aBOJICKOTO HOMEpa Ipeodpa3oBaTes
uHrepdeiica

SNHL baiiT naHHBIX 3aBOJICKOr0 HOMEpa nmpeodpazoBaTes nHTepdeiica

SNLH baiiT naHHBIX 3aBOJICKOr0 HOMEpa nmpeodpaszoBaTens nHTepdeiica

BZLL Mnaammii 6alT JTaHHBIX 3aBOJICKOTO HOMEpPA Mpeodpa3oBaTeIs
uHTepdeiica

MOD baiiT qaHHbIX MozenH npeoOpa3oBaTels nHTepdeiica

VER baiit nanneix Bepcun 110 npeobpazoBarens unrepderica

CRC2 bailT KOHTPOJIbHOM CyMMBbI 0aTOB MaKeTa JaHHBIX 110 MOJIYJIIO JIBa

@opMaT OTBETHOI'0 MAKETA HA KOMAHY
«BbINOJHUTH 001Mii cOpoc npeodpa3oBaTeJiss HHTEepQeiicar»

[Ipu mnomydyenun komaHnabl «BwIMoOTHUTE OO0IMIT cOpoc mpeoOpazoBaTes
uHTep(deiica mpudOp BHICHUIAECT MAaKET ¢ MOATBEPKACHUEM BBINOJIHEHUS KOMAaHIbI U,
[0 3aBEpIICHUU OTIPABKU MAaKeTa MOJATBEP)KICHUS, BBIMOJHIETCS oOUmii cOpoc
npeobpasoBarens uHTepdeiica.

OTBeTHBIN aKeT JaHHBIX IPUBEICH B TAaOIHIIE.
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bant Ha3nauenue
SYNCI1 baiiT cunxponm3zanuu noroka gaHHbeix 0x80h
SYNC2 baiiT cunxponn3zanuu noroka gaHueix O0xFEh
SIZE Uwucno Gaiit nansbix (1)
CRC1 baliT KOHTPOJIbHOI CyMMBI OaliTOB 3aroJIoBKa Makera
DPAK Tum orBeTHOrO nakera gaHueix 0x71h
CRC2 bailT KOHTPOJIbHOM CyMMBbI 0ATOB MakeTa JAaHHBIX 110 MOJIYJIIO JIBa

KOMaHI[a npcaHasHauCHa i1 IIOJYYCHUA JOIIOJHUTCIIBHBIX I1apaMETPOB

d)opMaT OTBCTHOI'0 MAaKETA JAaHHBIX KOMaH/IbI

«3anpoc TeKymuXx pe3yJabTaTOB U3MePeHUs HANIPSIKEHUs MUTAHUS U

TeMIepaTypbl npeodpa3zoBares HHTepdeiica»

npeoOpasoBarens uHTepdeiica.
OTBeTHBII MaKeT JaHHBIX MPUBECH B TAOJUIIC.

baut Haznauenue
SYNCI1 baiiT cunxponu3anuu noroka gaHHex 0x80h
SYNC2 baiiT cunxponu3zanuu notoka gaHHeIX O0xFEh
SIZE Uucno Oaiit nanHbix (7)
CRC1 baliT KOHTPOJILHOM CyMMBI OaliTOB 3aroJIoBKa Makera
DPAK Tun orBeTHOTrO MakeTa naHHbIX 0x72h
VCCIH Crapmuii 6aiiT nanHbix HanpspbkeHus nutanus VCCI
VCCIL Munammuit 6aiiT qanubIx HanpsbkeHus nutanus VCC1
VCC2H Crapiuii 6aiiT naHHbIX HanpspbkeHus nutanus VCC2
VCC2L Manmmii 6aiT nanueix HanpspkeHus nutanus VCC2
TEMPH Crapmuii 6aiiT qanHbIx Temmneparypsl TEMP
TEMPL Munammuit 6aiiT fanHbeIX Temnepatypsl TEMP
CRC2 bailT KOHTPOJIbHOM CyMMBI 0aTOB MakeTa JaHHBIX 110 MOJIYJIIO JIBa

Pesynprat nsmepennii HanpspkeHuit nutanuss VCC1 u VCC2 BbIUMCIAIOTCS 1O

dbopmye:
U, =[VCCxH :VCCxL]-0,00365 (B),

rie  [VCCxH:VCCxL] — mectHaauatupaspsIHblii pe3yibTaT H3MEPEHHM
HanpspkeHus nutanus npuoopa VCCXx;
Uycc — UCKOMOE 3HaU€HUE HaNpsHKEHUs MUTaHus proopa.

Pesynbrar nusmepenuit remnepatypsl TEMP Boruncnsercs no gopmyse:
T, =(([TEMPH :TEMPL]-0,000537) - 0,856)-300 (°C),
rae  [TH:TL] — wectHanuatupa3psaHblil pe3yabTaT U3MEPEHUN TEMITEPATYPBI

puodopa;
Tp — UCKOMOE 3HAYCHHE TEMIIEPaTyphl pUOopa.
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