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1 BBEAEHUE

B HacTosweM onucaHuMm npoTokosaa obmeHa npuBeaeHbl CBeAeHUS
AocCTaTo4yHble AN1S HanucaHusa nporpamm obmeHa AaHHbIMWM KOMMbHOTE-
poB, paboTaloWwmMx Noa ynpaBsieHUEM onepaumoHHbix cuctem Windows,
Linux, c Tennocuyetuynkamm TOM-104. OcHoBHasa 4acTb MpoTOKosia 06-
MeHa 6blna HanucaHa n BHeapeHa B 2005 roay. B nocneaytowme roabi
nponcxoannu nuwbe HebonblwMe npaBkn n AopaboTKuM 3TOro NpoOTOKO-
na. 3a CTonb OAUTENbHbIA MPOMEXYTOK BpEMEHWU C 3TUM MNPOTOKOSIOM
03HaKOMWINCb 60MblLIOE KOJIMYECTBO MPOrpaMMUCTOB, BKO4Yas MNpo-
rPaMMUCTOB KOHKYypupylowmx ¢upMm, Takmx kak TbH, Tennosusop,
B3neT, ycnewHo paspaboTaBlimnx nporpamMmHoe obecneyeHue ansa yte-
Hua TOM-104 B cBomx cuctemax. o3aToMy, He cTouT 3abnyxaaTbcs
HacCyeT TOro, 4YTo B MPOTOKONE UMEKTCH OWWNOKN, HYXKHO BHUMATENb-
Hee OTHeCTUCb K pa3paboTke CBOMX a/ifOpUTMOB U TwaTtesbHee NpoBe-
pATb CBOE MporpamMmHoe obecneyeHune M CBOW annapaTHble CpeacTsa.
B uacTHOCTM, ONS KOHTPOAS MNOCbIIaeMblX M MOSy4YaeMblX AAHHbIX,
MOXHO MCMonb3oBaTb Takue nporpamMmbl, kak Advanced Serial Port
Monitor nnu Free Serial Port Monitor. K coxaneHuto oTeyeCcTBEeHHbIX
NnporpaMM C pycCKOSI3blYHbIM MHTEpPdENCOM HeT.

dopMa U3NOXEHUSA MaTepuasna aHasorMyHa no CTUI OMNUCAHUAM
NPOTOKO/I0B Ha NpuBOpbl HAWMX KOHKYPEHTOB, M ONATb Xe, 3a CTOJb
ANvTenbHoe BpeMs He Bbi3blBana 3aTpyAHEHUMA Yy MNporpaMMuCTOB,
pa3pabaTtbiBaloWwmMx nporpamMMHoe obecrneveHne, Kak AN  MUKPO-
KOHTPOJ1/1IEPOB, TaK U AN KOMMbIOTEPOB. B kauecTtBe npuMepa MOXHO
npueectn nporpammuctoB ¢dupmbl OO0 «3DHeprokpyr», KOTOpble WUC-
nonb3ysi 3TO NMcCaHWe npoTokosna paspaboTtann CBOW KOHTPOSIEpbI
DevLink, OPC Server ans BK/OYEHUS B CBOWM aBTOMATM3MPOBAHHbIE
cucteMbl. B HacTosee BpeMs MOXHO OTMETUTb MPOrpaMMUCTOB pup-
Mbl HIM "XabapoBckoe areHTCTBO 3HepropecypcocbepexeHuns”, Tak xe
yCMNewHo pewunBwmnx 3agadvy Bka4veHns TOM-104 B cucremy «JIDPC-
YYET>.

TpyAHOCTU paboTbl C MPOTOKOSIOM OObIYHO BO3HMKAKT Yy Mporpam-
MWUCTOB, HE MMeILWMX ONbITbl paboTbl C MUKPOKOHTPO//IEpaMm, KOTO-
pbiM Mbl pEeKOMeHAYyeM npeaBapuTeNbHO 03HAKOMUTCS C NMpUMepaMu U
nuTepaTypom, AOCTYMNHOM cerndac B 60n1blIOM 06beMe B MHTEpPHeTe.

OcHoBbl 06MeHa AaHHbIMK KOMMbloTepa € nepudepuiiHbiMMU YCTPOM-
CTBaMu NoApoHHO U3NOXKEHbI BO MHOTUX yyebHUKaX, HanpuMep B Buku
yyebHuke «COM-nopTt B Windows (nporpamMmuMpoBaHue)», a Takxe B
KHure «lMporpamMmMmnpoBaHue nocnegoBaTtesbHblX nHTepderncos» Marga
0. C.. NocneagHsas oTnmyaeTca noApobHbIM onucaHveM uHTepdeica
NpPOTOKOJIOB NepeAayn AaHHbIX Ha 6a3e yHMBepcanbHbIX NpueMonepe-
patumkoB (UART - Universal Asynchronous Receiver/Transmitter) u
aHasiM30M BOMPOCOB MPOrpaMMMpOBaHUSA 3TUX YCTPOWMCTB B 3allMLLEH-
HbIX onepaumoHHbIX cnctemax Windows.

Tennocyetunk TOM-104, mogngunkauymii TOCMAPT.01, 3
TOCMAPT.02, TSCMAPT.03. OnucaHue rnpoTokosia obMeHa.




2 OBLUASA CTPYKTYPA MNMAKETA OAHHbIX

O6MeH BbINOMHSAETCA B MakeTHOM pexume, npouecc obMeHa MHU-
LUMUPYET «Beaywmin» (KOMNbIOTEP MM KOHTPOJISIEP), OCTaBasiCb B 3TOM
ponu oo KoHua obmeHa. CueHapuit BbinosiHeHUs obMeHa He n3MeHseT-
CA: «BeAyLUN» MnocblslaeT nakeT C KOMaHAOW, a «BeAoMbI» (Tenno-
cyetumKk TOM-104(T3CMAPT.0X)), NpMHMMaeT KOMaHAy W BbiCblnaeT
oTBeT. lNay3a mexay 6anTamn He gomxkHa npesbiwaTtb 0,5 cek. Qunana-
30H ckopocTeir obmeHa no RS-232 - 9600, 19200, 38400, 57600
6uTt/cek, no RS-485 - 9600 nnn 19200 6uTt/cek

®dopmat 6anTa: 1 ctaptoBbii 6MT, 8 6UT AaHHbIX, 1 CTONOBLIN 6UT,
6e3 6MTa yeTHOCTMU.

Mocbinka «Beaywero» ycrponcrtea (MK, A4 v t.4.)

Bant O6o3HayeHue Mpumep Onucanue

0 SIG 55 [Mpn3Hak Ha4Yana naketa

1 ADDR o1 CeTeBON agpec Be4OMOro yCTponcTea, KoTo-
poMy agpecyeTcs naket

2 IADDR FE VIHBEpCHOE 3Ha4YeHMe ceTeBOro agpeca
pynna komana:

3 CGRP OF 00 — KoMaHAbl YCTaHOBMEHNS CBA3MW;
OF — KoMaHApbl YTEeHWs NaMATY;

4 CMD 02 MaeHTndmkaTop KOMaHabl

5 LEN 02 Yucno 6anT nocbinaembix gaHHblx (0..40)

[aHHble (ecny TakoBbIe eCTb)

KoHTponbHas cymma (gononHeHue 4o Hyns)
BbIYMCNSIETCS MNYTEM NPOCTOr0 CyMMUPOBAHUS
5+LEN CS 6anToB HaumHas ¢ 0-ro o nocnegHero, B CS
3anncbiBaeTcsl MHBEPTUPOBaAHHOE 3HaYeHUe
mnaguwero 6anTa Nony4yeHHoW CyMMBI.

[NpumeyaHme: Bce 3Ha4YEHNS Yncen WecTHagUaTepuYHbIe.

OTBeT «BeAoOMOro» yctponcrtea (Tennocyetumk, AlMQ)

Bant | O6o3HauyeHne | Mpumep OonucaHue
0 SIG AA [Mpu3Hak Hayana naketa
1 ADDR 01 CeTeBOW agpec yCcTponcTea
2 !ADDR FE VIHBepcHoe 3Ha4YeHne ceTeBoro agpeca
3 CGRP OF pynna koMaHg
4 CMD 02 MaeHTndmkaTop KOMaHabl
5 LEN 02 Yucno 6aiT nocbinaeMbixX JaHHbIX
6 DATA 04
5+LEN CS KoHTponbHas cymma (ononHeHne 4o Hynst)

KoHTponbHast cyMMa nocblslaeMoro/npuHMMaemMoro nakerta paccyu-
ToiBaetcd kak CS = NOT (B1+B2+B3+...+BN), rae B1...BN - nocne-
JoBaTeNbHOCTb 6alT nakeTta, uckaw4das 6alT KOHTPONBHON CyMMbI,
NOT - onepaumsa nobutHoro normdyeckoro «HE».

4 Tennocyetunk TOM-104, mogngunkauymii TOCMAPT.01,
TOCMAPT.02, TSCMAPT.03. OnucaHue rnpoTokosia obMeHa.




3 KOMAHbl YCTAHOBJIEHNA CBA3U

3.1 UpeHTndukauusa yctponcTea

Mocblnika «BeAyLero» ycTpoicTea

Bant O603Ha4YeHue Mpumep OnucaHue
0 SIG 55 lMpu3Hak Havyana naketa
1 ADDR o1 CeTeBOW agpec Be4oOMOro yCTponcTea, KoTo-
poMy agpecyeTcs nakeT
2 !ADDR FE MHBepcHoe 3Ha4yeHne ceTeBoro agpeca
3 CGRP 00 [pynna komaHg
4 CMD 00 MaeHTndmkaumsa ycTponcTaa
5 LEN 00 Yucno 6anT nocbinaembix AaHHbIX (0)
6 CS AB KoHTposbHas cymma (gononHeHne 4o Hynsi)

OTBeT «BE4OMOro» yCTpOMCTBa

Bant 0O603Ha4YeHue Mpumep OnucaHue
0 SIG AA [Mpu3Hak Hayana naketa
1 ADDR 01 CeTeBoOW agpec ycTponcTea
2 !ADDR FE VIHBepcHOe 3Ha4YeHne ceTeBOro agpeca
3 CGRP 00 [pynna komaHa
4 CMD 00 VaeHTudunkaTop KoMaHgb!
5 LEN 07 Yumcno 6anT nocbinaembix JaHHbIX
6 DATA ‘T
7 DATA ‘S’
8 DATA ‘M
9 DATA
A DATA ‘1’
B DATA ‘0
C DATA ‘4
D CS KoHTponbHas cymma (ononHeHue Ao Hyns)

Tennocyetunk TOM-104, mogngunkauymii TOCMAPT.01,
TOCMAPT.02, TSCMAPT.03. OnucaHue rnpoTokosia obMeHa.




4 KOMAHAbI YHTEHUA U3 NAMATHU

4.1 YteHune namatn Tanmepa 128 6ant

Mocblnika «BeAyLero» ycTpoicTea

Bant O603Ha4YeHue Mpumep OnucaHue

0 SIG 55 [MpusHak Havyana naketa

1 ADDR o1 CeTeBOW agpec Be4oOMOro yCTponcTea, KoTo-
poMy agpecyeTcs nakeT

2 IADDR FE VIHBepcHOe 3Ha4YeHne ceTeBoro agpeca

3 CGRP OF [pynna komaHg

4 CMD 02 YTteHve namsitn Tanmepa 128

5 LEN 02 Yucno 6anT nocbinaembix AaHHbIX (2)

6 TADDR 00 HavanbHbIn agpec B namat Tanmepa 128

7 TLEN 10 ,D,nnga cuntbiBaemoro 6noka gaHHbix (1..64
GawT)

8 CS KoHTporsbHas cymma (gononHeHne 4o Hynsi)

OTBeT «BEAOMOro» yCTpPOMCTBa
Baunt O603Ha4YeHue Mpumep OnucaHue

0 SIG AA [Mpu3Hak Hayana naketa

1 ADDR 01 CeTeBoOW agpec ycTponcTea

2 !ADDR FE VIHBepcHOe 3Ha4YeHne ceTeBOro agpeca

3 CGRP OF [pynna komaHa

4 CMD 02 YTteHne namsTu Tanvepa 128
Yucno 6anT nocbinaemMbix AaHHbIX (paBHO MO0

5 LEN 10
TLEN B nocbinke BegyLlero)

6 DATA [aHHble

DATA

5+LEN CS KoHTponbHas cymma (4ononHeHme Ao Hyns)

4.2 YteHue namaTtu Tammepa 2K 6anT (komaHga OF01)

MocblnKa «Beayllero» ycrpoicrsea

Baut O603Ha4YeHue Mpumep OnucaHue
0 SIG 55 [Mpu3Hak Havana naketa
1 ADDR o1 CeTeBoW agpec BeJOMOro yCTPONCTBa, KOTO-
poMy agpecyeTcs naket
2 !ADDR FE VIHBepcHoe 3Ha4YeHne ceTeBoro agpeca
3 CGRP OF pynna komaHg
4 CMD 01 YTteHuve namsatu Tanmepa 2K
5 LEN 03 Yucno 6anT nocbinaemblx gaHHbIX (3)
6 TADRH o1 Haqaanvbm anpec B NamATH Taiimepa 2K
(cTapiuni 6awT)
7 TADRL 80 Haqanbmim agpec B NamaTu TaiiMepa 2K
(Mnagnii 6anT)
8 TLEN 40 ,El,nnga cunTbiBaeMoro 6rnoka aaHHbix (1..64
GanT)
CS KoHTponbHas cymma (4ononHeHne Ao Hynsi)
6 Tennocyetunk TOM-104, mogngunkauymii TOCMAPT.01,

TOCMAPT.02, TSCMAPT.03. OnucaHue rnpoTokosia obMeHa.




OTBET «BeAOMOro» ycTpolicTBa

Bant O6o3HayeHue Mpumep OnucaHue
0 SIG AA [Mpu3Hak Havyana naketa
1 ADDR 01 CeTeBON agpec yCcTponcTea
2 'ADDR FE VIHBEpCHOE 3Ha4YeHMe ceTeBOro agpeca
3 CGRP OF pynna komaHg
4 CMD 01 YteHne namatm Tanvepa 2K
Yucno 6anT nocbinaemMbix A4aHHbIX (paBHO MO0
5 LEN 40
TLEN B nochbifke BegyLuero)
6 DATA [aHHble
DATA
5+LEN CS KoHTponbHas cymma (4ononHeHve Ao Hyns)

4.3 YteHune namatu Flash (komanpa OF03)

MocklNika «BeAyLero» ycTpoicTea

Bant 0O603Ha4YeHue Mpumep OnucaHue

0 SIG 55 [Mpu3Hak Hayana naketa

1 ADDR o1 CeTeBon agpec Be4OMOro yCTPONCTBa, KOTO-
poMy agpecyeTcsl nakeT

2 !ADDR FE VIHBepcHOe 3Ha4YeHne ceTeBOro agpeca

3 CGRP OF [pynna komaHa

4 CMD 03 MaeHTndurkaumsa ycTporcTaa

5 LEN 05 Yucno 6anT nocbinaemblx gaHHbIX (5)

6 TLEN 40 D,J'IE/IHa cunTbiBaeMoro 6rnoka AaHHbix (1..64
6anT)

7 FADR3 00 HatlaanbM appec B namsitn Flash (ctapun
6anT)

8 FADR2 01

9 FADR1 00

A FADRO 80 g:;fl)anbm agpec B namatu Flash (mnagwwi

B CS KoHTponbHas cymma (ononHeHve Ao Hyns)

OTBeT «BEAOMOro» yCTpPOMCTBa
Bant O6o3HayeHue Mpumep OnucaHue

0 SIG AA [Mpu3Hak Hayana naketa

1 ADDR 01 CeTeBoMl agpec ycTporcTBa

2 !ADDR FE VIHBepCcHOe 3Ha4YeHne ceTeBOro agpeca

3 CGRP OF pynna koMaHg

4 CMD 03 MaeHTndmkaTop KOMaHabl

5 LEN 40 Yucno 6anT nocbinaemMbix AaHHbIX (PaBHO MO0
TLEN B nocbinke BeayLlero)

6 DATA [aHHble

DATA

5+LEN CS KoHTponbHas cymma (GonosIHEHUe 40 Hynst)
Tennocyetunk TOM-104, mogngunkauymii TOCMAPT.01, 7

TOCMAPT.02, TSCMAPT.03. OnucaHue rnpoTokosia obMeHa.




5 CTPYKTYPA OAHHbIX, XPAHALWKUXCA B MAMATU

TEMJOCYETYUKA

5.1 MNamaTtb Tanmepa 2K 6ant

Aapec EAnHULbI
(HEX) Uma Tun OnucaHue N3MepeHms
0000 systems C YMCMO CUCTEM

Twn cuctem (1...6)

BO3MOXHbIE 3HAYEHWS TUNOB CXEM

0x00 - MNMogava

0x01 - ObpaTka

0x02 - MNMopaya + pacxogomep

0x04 - AyxnoToyHuk (OTkpbITas

cuctema
0001 system_t C[6] OXO5 - Pz)acxo,u,omep

0x06 - Maructpanb

0x07 - NBC ¢ umpkynsiuuen

0x08 - Tynukosasi FBC

0x09 — Temnepatypa

0x0A — VcTouHMK

0x0B - HCO

aTynkn pacxoga no cucrtemam (6u-
ooo7 Sys_9 clel EOBbIe no?'m) (
000D sys_t clé] Hatymkn Temnepatypbl No cuctemam
(butoBble nons)
0013 sys_p clé] [atuvkn faBneHust no cuctemam
(6uToBble nons)
0019 used_g C Mcnonb3yemble AaTyuku pacxoaa
001A used_t c gl;nonbsyenvlble AaTynKu Temnepary-
001B used p C Vcnonb3yemble AaTyvKkv AaBneHns
0024 tp F[8] MporpammupyemMble TemnepaTypbl °C
0044 dt_min Fi6] MuH1ManbHas pa3HoCTb TeMneparyp oC
no cucTemam
0074 p_p F[8] [MporpammupyemMble JaBneHnst MMa
00DO Weight F[6] Bec umnynbca
0104 f_max F[6]
0134 g_max Fi6] MakcvumanbHoe 3HayYeHne pacxoaa e

(Gmax)

YcraHoBneHHoe 3Ha4yeHne Gmax B 3
014C g_pcnt_max C[6] NPOLEHTAX OT §_Max M3y
0152 Number L 3aBopckoii Homep npubopa

Twn ycTaHOBNEHHOW hneLu-namsaTu:

0168 FLASH_TYPE : 1F24 — 512Kb 1F25 - 1Mb

0172 net_num C Homep npubopa B ceTn

0200 tn F[7] Temnepatypa °C

0234 p_n F[7] [asnexve MMa

0288 rashod_v F[6] Pacxon 06beMHbIN M3y

02A0 rashod_m F[6] Pacxoa maccoBbin ™

02D0 freqan_v F[6] YacToTa My

02EE diam 1[6] [OnameTp kaHanoB pacxoga MM
8 Tennocyetunk TOM-104, mogngunkauymii TOCMAPT.01,

TOCMAPT.02, TSCMAPT.03. OnucaHue rnpoTokosia obMeHa.




Appec EAvHNLUbI
(HEX) Uma Twvn OnucaHue M3MepeHUs
02FA comma clé] anBequHoe 4YNCIO 3HaKOB nocre
3ansToun
0300 Ivolume F[6] MpOMEXYTOUHbIN 06BbEM M3
0318 volume L[6] O6bem me
0330 Imass F[6] lMpomexyToyHas macca T
0348 mass L[6] Macca T
0360 lenergy F[6] [MpomexyToyHas aHeprus MBT*y
0378 energy L[6] OHeprus MBT*4
0390 lenergyall F O0LWan NnpomexyTovHas aHeprus MBT*y
0394 energyall L Obwwas notpebneHHasi aHeprus MBT*4
Bpems paboTkl npubopa npu nogax-
0400 time_wrkall L HOM nuTaHin c
(BCe MHTerpaTopbl BpeMeH - ANUH-
Hoe uenoe 6e3 3HaKa B ceKyHaax)
0404 time_wrk L{6] Bpems paboThbl 1...6 cuctem 6e3 c
owmnbok
041C time_e1 L[6] Bpemsi ounbkm pacxop MeHbLLEe MU- c
HYManbHOro
0434 time_e2 L[6] Bpewmsi ownbkmn pacxop bonblue mak- c
cvMarnbHOro
044C time_e3 L[6] Bpemsi oumbkm PasHoCTL TemnepaTyp c
MeHbLUE MUHUMAIbHON
. Bpemsi olnbkm TexHuyeckast Heuc-
0464 time_e4 L[6] NPaBHOCTb c
0482 rtc_ss 2k BCD Tekywee Bpemsi - CekyHabl
0483 rtc_mm_2k BCD Tekyuwee BpemMs - MUHyTbI
0484 ric_hh 2k BCD Tekyuwiee Bpemsi - Yachbl
0485 rtc_dm_2k BCD Tekyulee BpeMs - [leHb Mecsiua
0486 rtc_my 2k BCD Tekyllee Bpems - Mecsl roga
0487 ric_yc 2k BCD Tekyliee Bpems - o
0488 rshm C[6] MMpvBsi3ka pacxogoMepoB K cucTemam
. YcTaHOBNEHHbBIN MUHUMarbHBIN pac- 3
04BE g_pcnt_min C[6] xon (*0.05% ot g_max) M3/
04F4 adr_hour L gnpec +8COBOW 3amcu, KoTopas cM. npum. 3
yAeT 3anucaHa cnegytowen
04F8 adr_day L Appec cyToyHou 3anucy “---°
04FC adr_month L Appec 3anucu Ha OTYeTHyto gaTy “---*

MNpumevanns:

1.

Bce uucna, 3aHumatowme 6onee 1 6anTa, XpaHATCA B NamsaTu Tenmno-
cyeTtymka B chopmate Motorola (MSB->LSB), To ecTb ans npeobpasosa-
HMsA 3TUX Ymcen B cpopmar Intel, npumeHsiembii B PC-COBMECTUMBIX KOM-
nbloTepax, He0H6XoAUMO MOMEHATL NOPAAOK 0aNT Ha 0BpaTHbLIN.

Tunbl gaHHbix: F — float (4 6anTa); L — long (4 6aiTa); | — Int (2 6anTta); C

— Char (1 6aiT); BCD — 4ncno B 4BOMYHO-OECATUYHOM KoAe

[na nonyyeHus agpeca criegyrollen 3anucy B namatn Flash Heobxoaun-
MO Bbl4eCTb 13 3Ha4veHu adr_hour, adr_day, adr_month 200000h

Tennocyetunk TOM-104, mogngunkauymii TOCMAPT.01,
TOCMAPT.02, TSCMAPT.03. OnucaHue rnpoTokosia obMeHa.




5.2 MNamaTtb Flash

B namaTtu Flash xpaHUTCS apxuB, COCTOSILLMIA N3 OAHOTUMHBIX 3anu-
cen pasamepom 384 6aiT cneayowen CTpyKTypbl:

Apnpec EAnHULbI
(HEX) Uma Tvn Onucanune n3MepeHms
0000 hour BCD Yac
0001 day BCD HeHb
0002 month BCD Mecsu,
0003 year BCD log
0004 Ivolume F[6] MpomMexyTouYHbI 06bEM M3
001C volume L[6] O6bem me
0034 Imass F[6] MpomexyTovHas macca T
004C mass L[6] Macca T
0064 lenergy F[6] [MpomexyTouHas aHeprus MBT*y
007C energy L[6] [MoTpebneHHas aHeprus MBT*y4
0094 lenergyall F Ob6wasi npomexyTo4Hasi aHeprus MBT*y4
0098 energyall L Obwas notpebneHHas aHeprus MBT*y
009C time_wrkall L Bpemsi paboTkl npubopa npwu no- c
AaHHOM NUTaHWuu
00AQ time_wrk L[6] ggKeMﬂ paboTbl cuctem 6e3 owun- c
00B8 time_el L[6] Pacxof MeHbLle MUHUManbHOro c
00DO0 time_e2 L[6] Pacxog 6onblie MakcMarnbHOro c
00E8 time_e3 L[6] PasHocTb TemMnepaTyp MeHblue c
MWHUManbHOWM
0100 time_e4 L[6] TexHn4eckas HeucrnpaBHOCTb c
0118 comma C[6] MpuBoasaWwNIA KO3PULIMEHT
011E mt F[7] TemnepaTypa °C
013A mp F[6] [asnexve MMa
0152 mg F[6] Pacxog Ty
OwmbkK No cuctemam; 3Ha4eHns
OTAENbHbIX BUTOB:
0-G1l<min
1-G2<min
2 - G1 > max
3- G2 > max
016A error C[6] 4 - dt < min
5 - TexHn4eckasi HeMcnpaBHOCTb
KaHana Temneparypbl
6 - TEXHMYEecKast HEMCMPaBHOCTb
KaHana faBneHus
7 — BbIKIKOYEHNE NMUTAHUS
0x175 pred_hh BCD Yac (npegblaylias gata)
0x176 pred _dm BCD [OeHb (Npegbigylias garta)
0x177 pred_my BCD Mecsiy (npeablayias aaTa)
0x178 pred_yc BCD oa (npegblgywas gara)
ox17F | checksum KoHTponbHas cymma (4ononHeHne
00 Hyns)
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Onsa BapuaHTa ¢ dnew-namateo 512 Kb6anT 3anmncm pacnpeaeneHsl
B @lpeCcHOM MpOCTpaHCTBE NaMAaTU cneayrowmm obpasom:

Ne 3anucu AnpecHoe npocTpaHCTBO OnucaHue

0-863 00000000 — 00050FFF Yacosble 3anucu (864)

864 - 1231 00051000 — 000737FF CyTo4Hble 3anucu (368)

1232 - 1359 00073800 — 0007EFFF 3anucu Ha oT4eTHyo AaTy (128)

Onsa BapuaHTa c dnew-namsaTbio 1

M6anT 3anucu pacnpenesneHbl B

aApeCcHOM NPOCTPAHCTBE MaMATU cnesyrowmM o6pasomM:

Ne 3anucu AnpecHoe npocTpaHCTBO OnucaHue

0-1727 00000000 — 000A1FFF Yacosble 3anucu (1728)

1728 - 2463 000A2000 — O00E6FFF CyTo4Hble 3anucu (736 )

2464 - 2719 000E7000 — 000FEFFF 3anmcu Ha oT4YeTHyo AaTy (256)

5.3 NamATb Tanmepa 128 6anT

EAvHnUbI
ec
Anp Uma Tun OnucaHue n3mepe-
(HEX)
HUs

00 second BCD | TekyLiee BpeMsi, CEKyHAbI
02 minute BCD | Tekywiee BpeMsi, MUHYTbI
04 hour BCD | Tekyuiee Bpems, Yacol
07 day BCD | Tekywas gata, AeHb
08 month BCD | Tekywasa garta, Mmecsiy
09 year BCD | Tekyuwlas gata, rog

TeKyu.Lme owmnbkn no cucTemam,; 3Ha4YeHust OTAesbHbIX

6uToB:

0-G1<min

1-G2<min

2-G1>max
20 errors C[6] | 5- G2 > max

4 - dt<min

5 - TexHn4yeckan HeMcnpaBHOCTb KaHana TeMnepaTypbl

6 - TexHu4eckas HencnpaBHOCTb KaHana AasfieHns

7 — BbIKIIOYEHWE NUTaHUSA

6 SAMEYAHUA NO PACLUM®POBKE APXUBA

6.1 OnpepeneHue KOHdUrypauum npuéopa

6.1.1 Yncno cucrtem - 6ant systems no agpecy 0000 n3 namsatm
Tarimepa 2K 6ant (panee - T2K), MOXET NpuHMMaTb 3HadeHus oT 1
£o 6;

6.1.2 Tvn Kaxaon u3 cucteMm onpeaensieTcs npyv NOMOLWM 3Haye-
HUI MaccuBa system_t (aapec 0001 B T2K), pacwmdpoBKka 3Ha4YEHUN
haHa B Tabnuue;

6.1.3 Wicnonb3yeMble B KaX40OM U3 CUCTEM KaHanbl pacxoja, AaB-
JIeHUa 1 TeMmnepaTypbl onpeaensitoTcs nyTeM aHanusa 6MTOB B COOT-
BETCTBYIOLMX SNEMEHTaX MaccmBoB Sys_g, sys_t u sys_p (Mpumep:
3HaueHne 05h nnam 00000101b o3HauvaeT, YyTo Mcnonb3lyrTcsa 1-i n 3-i
KaHanbl);
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6.1.4 3HaueHns Gmin U Gmax (MeTponormyeckme) XpaHsTCsa noka-
HaJbHO, T.e. B KayecTBe MHAEKCA MaccuBa g_min uam g_max Heobxo-
anmo 6paTb He HOMep CUCTEMbl, @ HOMep COOTBETCTBYHLIEro KaHana
pacxoja B cUCTeMe;

6.1.5 YctaHoBneHHble B npubope 3Ha4YeHUs Gmin.yer. U Gmax yer. Bbl-
YMCNAKTCA cneayrowmm obpasom:

Gmaxyer. = Gmax * Gomax * 0.01, rae Gumax — 3HaYEHUE 3rIEMEH-
Ta MaccuBa g_pcnt_max Ansi COOTBETCTBYIOLLENO KaHana
pacxoaa

n

Gminyer. = Gmax * Goemin *0.0005, roe Gemin — 3Ha4YeHue ane-
MeHTa mMaccuea g_pcnt_min Ansi COOTBETCTBYIOLLENO KaHarna
pacxoaa;

6.1.6 3HaueHMs puaMeTpa YCAOBHOro npoxoga dy No KaHanam
XpaHsaTca B Maccuse diam;

6.1.7 3HauyeHnss MMHMManbHOM pasHOCTU TemnepaTyp Atmin DO cu-
cTeMaM XpaHATcs B Maccuee dt_min;

6.1.8 Tun gaTumMkoB pacxona (4acTOTHbIE UM UMMYbCHbIE) MOX-
HO onpeaenuTb No 3Ha4veHuto 6anTa used_g;

6.2 PacwundpoBKka TEKyLMX MOKa3aHUM TensiocyeTYmKa

6.2.1 [lata n BpeMs XpaHATCS B ABOUYHO-AECATUYHOM Koae,
HaunHasa c agpeca 0482 (cekyHabl) M 3akaHuuBas agpecom 0487
(rom):

MpumMep: Lenoyka wecTHaguaTtepuyHbix 3HadeHun 33 15 14 02 03 04 pac-
wmncpposbiBaeTcd kak 14 4. 15 muH. 33 cek. 2 mapTta 2004 roaa;

6.2.2 3Ha4yeHns MHTerpaTopoB HAaKOMJEHHOW 3Heprum Q paccuyu-
TbIBAOTCA Cleayowmm obpasom:

Q=(QH + Q) / ko, rae Qi n QL - 3HAYEHUs] INEMEHTOB MaCCUBOB
energy u lenergy ansa cCOOTBETCTBYIOLLEro kaHana, kq - NnpMBoAsLniA Ko-
abpuUMeHT, onpeaensieMbli N0 3HAYEHMIO 3NIEMEHTA MaccuBa comma
AN COOTBETCTBYHLLIEro KaHana:

comma Ko
6 100000
5 10000
4 1000

3 100
2

a

10
pyroe 3Havyenve | 1

6.2.3 3Ha4yeHns MHTerpaTopoB Maccbl U obbemMa paccyYUTbIBAKOTCH
aHanornyHo sHeprum (Heobxoammo 6paTb 3HaYeHUs 3/1EMEHTOB Mac-
CMBOB mass M Imass B cnydae maccbl, volume u Ivolume B cnyvae
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ob6bemMa), 3a MCK/IIOYEHUEM TOro, 4YTO MpuMBOASWMA KO3I(PDUUMEHT ky

onpeaenseTcs cneaywowmm obpasom:

comma Ko

5 1000
4 100
3 10
[pyroe 3HayeHve 1

6.2.4 3HaueHns TemnepaTyp M AABAEHWN ANSA COOTBETCTBYHOLMX

KaHaoB 6GDYTCF| M3 MaccmBoB t N p COOTBETCTBEHHO.

6.2.5 Tekywmne ownMbKM No CMCTEMaM XpaHATCSA B NaMsATn Tanmepa

128 (maccuB errors)

6.2.6 IHTerpaTtopbl BpeMeHM HapaboTkm (B ceKkyHAax), a Takxke
BpeMeH paboTbl Nnpnbopa B HELWTAaTHOM pexmnMme XpaHATCSa MO cucremam
B MaccuBax time_wrk, time_el, time_e2, time_e3, time_e4; uHTerpa-
Top obwero BpemeHn paboTbl nNpubopa nNpu BKAKOYEHHOM MNUTaHWUKU

XpaHuUTcs B nepemeHHon time_wrkall.

Tennocyetunk TOM-104, mogngunkauymii TOCMAPT.01,
TOCMAPT.02, TSCMAPT.03. OnucaHue rnpoTokosia obMeHa.

13



6.3 PacwudpoBka apxuBa

6.3.1 lata ” BpeMsa CO34aHUA 3anucCu XpaHATCA B [ABOUYHO-
OEeCATUYHOM KoAe, HaumHas co cmeweHmsa 0000 (uyac) u 3akaH4uuBas
cmeweHnem 0003 (roa)

Mpumep: 08 20 03 04 — 20 mapTa 2004r. 08:00;

6.3.2 lata n BpeMs, 3a KOTOpble NpOnU3BOAMNTCA 3arnnCb, XpPaHATCA
B ABOMYHO-AECATUYHOM KoAe, HaumHas co cmeweHma 0175 (4yac) u
3aKkaHuuBas cmeweHnem 0178 (roa)

Mpumep: 07 20 03 04 — 20 mapTa 2004r. 07:00;

6.3.3 PacyeT nHTErpaTtopoB HaKOM/EHHOM 3Heprnm Q aHanornyeH
pacuyeTy AN TeKywmx nokasaHuih (cMm. n. 6.2.2), maccusbl lenergy wm
energy HaxoAdaTca B 3anucu no cMeweHuto 0064 n 007C cooTBeT-
CTBEHHO; 3Ha4YeHMs comma HaxoaaTcsa no cmeweHuto 0118;

6.3.4 3HauyeHMs WHTerpaTopoB Maccbl M Ob6beMa BbIMOAHAKTCA
BblLLEONMCaHHbIM 0bpa3om (cM. n. 6.2.3);

6.3.5 3HaueHns TemnepaTyp M AaBNEHWN AN COOTBETCTBYHOLWMX
KaHanoB 6epyTcs M3 MaccmBoB mt M Mp COOTBETCTBEHHO;

6.3.6 3HayeHns WHTerpaTopoB BpeMeH MOoNy4yalT aHaJ0rM4yHo
n.5.2.5;

6.3.7 Owmnbkn NO cucTtemMaM 3a TeKYLWMA 4Yac nonydyawT NyTeEM
aHanmn3a COOTBETCTBYHLUMX 3/IEMEHTOB MaccmBa error (pacwudpoBka
3Ha4YeHM oTAEeNbHbIX 6UTOB NMpuUBeAEHbI B Tabnuue).

7 ®OPMATbI YNCEN

PaclumMdpoBKa 1UCMosib3yeMbiX (hopMaToB YMcen:

YHucio B KOMITh-
Tun Obosnauerie Yucno Yucno Ywucno B Teruio- foTepe
AHHBIX B OTCAHIH Oait JIECSITUIHOE CUYETYHKE
A npoTokona Crap- | Muazn
mui i
Char C 1 170 OXAA - -
Int I 2 21827 0x55.43 0x43 0x55
long L 4 21827345 0x01.4D.0F.11 0x11.0F.4D.01
float F 4 21827345 0x4B.A6.87.88 0x88.87.A6.4B

MoxHO BOoCnonb3oBaTbCcsA nporpamMmmori BCONV32.exe.
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Bonpockl no npoTtokonaM nNpnbopos BCeraa CAoXHbl U Mo TenedoHy
WNU MeCeHAXepy Ha NeTy He pelwaloTcs, cneunanucrtam Tpebyetcs
BpeMs. [103TOMy BOMpocbl POpPMYyANUpyMUTE MUCbMEHHO W MpUCbIIanTe
oduuUManbHbIM NMCbMOM MO aKkCy Ha UMSA AMPeKTopa NpeanpuUsaTUS.

Aapec npeanpuUsaTUA-U3roToBUTENS:

000 «3JHeprocb6eperarowasa komnaHma « TOM»
00O HN® "TAM-npubop"

Poccuickasa ®epgepaumsa

111020, r.MockBa, yn.CtopoxeBas, a.4, cTp.3
Ten.: (495) 730-57-12, 980-25-16, 980-12-27,
234-30-85, 234-30-86, 234-30-87

e-mail: ekotem@tem-pribor.com

web: http://www.tem-pribor.com
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