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Mepbl TeXHUKKN 6e30NacHOCTU
(BHMMaTenbHO NpPoYTUTE Nepen NPUMEHEeHNeM)

[ns obecneveHns Balleit NnYHoOM 6e30MacHOCTM U 3aLUTbl U3AENUS U ero NepUdepPUMHOro 0GopyA0BaHNS BHUMATENbHO
npo4YTMTE BCE pasfenbl 0 Mepax TEXHUKM Ge3onacHOCTM nepen Havanom pabot no yctaHoBke n akcnnyatauum MJIK FBs PLC. Tpu
pa3Hble KaTeropum onacHOCTM B 9TOM PYKOBOACTBE yKa3blBatoTcs crioBamu OnacHo, MpegynpexaeHve, OCTOPOXHO CornacHo
BO3MOXHbIM YPOBHSIM OMacHOCTW, Nepes HAMU CTaBuTCA cuMBon  “/\" . Huxe npuBeaeHo MX onucaHue:

/ROI‘IaCHO

YkasblBaeT BO3MOXHOCTb HECHACTHOTO Crlyyas UMM Cepbe3Horo NoBpexaeHns 1 yuepba ans cobCTBEHHOCTH B cryvae
HecobMIoAEHNS! YKasaHWUin pyKoBOACTBA.

/; Mpeaynpexae
= _Hue

YKa3sblBaeT BO3MOXHOCTb HECHACTHOIo cny4yada nnm cepbe3HOoro noBpexneHua n yLu,ep6a ANnsa cobCTBEHHOCTU B cny4yae
HecobnogeHns yKaSaHMVI pykoBoACTBa.

YkasblBaeT BO3MOXHOCTb CPefIHero noBpexaeHus u yliepba ans coGCTBEHHOCTU B Crydae HeCOBMOAEHNS ykasaHWin pyKoBOACTBA.

OTO pyKOBOACTBO NpefHa3HayeHo ANa KBanuuumpoBaHHOro nepcoHana, B Hem onmncaHbl npoueaypbl 6€30nacHon YCTaHOBKM U
akcnnyatauum MJIK FBs PLC. 3aecb kBanuduumpoBaHHbIA NepcoHarn NoHMMaeTcst Kak NpogeccrMoHansHo 0by4YeHHBbIN no
3MNEKTPOMOHTAXHBIM Y MEXaHNYeCKUM paboTaM TEXHUYECKMI NEPCOHar, KOTOPbI 06y4eH MeTogam 6€30MacHOro BbINOMHEHWS
paboT 1 NpaBnnam 1 MeToAam 3a3eMrieHns, NOAKMYEeHMS Lenen, nepudepninHoro obopyaoBaHns CUCTEM U T.4. U UMeeT
COOTBETCTBYIOLLWIA NPAKTUYECKUI OMbIT.

A\ OnacHo

Hukorga He 3abbiBanite npu akcnnyatauuu MIK:

OTKa3 BHELLUHEN CUCTEMbI SNEKTPONUTaHNa unm nonomka camoro MJIK moxeT npusecTtun kK Tomy, 4to MJK unm Bca cuctema
MOXEeT BOWTU B ONacHoe COCTOosiHME 1 nNpu paboTe MOryT GbiTe NONyYeHbl HenpeaBuaeHHbIe pe3ynbTaTthl. Takoe COCTosiHMe
MOXET BbI3BaTb TPaBMbI, M Aaxe NeTanbHbI UCXOA ANs NepcoHana unu cepbesHble NoBpeXaeHus Ansa camoro
o6opyaoBaHus. [TosToMy B BalleM NpUNOXeHUU/yCcTaHOBKE HEOOX0ANMO YCTaHOBUTb OTAENbHYIO BHELLHIOK 3aLUMTHYO
cxemy, Hanpumep, uenb aBapunHOro 0CTaHOBa, YCTPOMCTBO NEPEKIIOYEeHNs arperaTa unm pesepBHbIv 3alUUTHBIN arperar,
npu 3TOM HY)XXHO cobniogaTe crieaylolme npaBuna TeXHUKM 6e3onacHoCTu.

1. Llenb aBapuitHOro ocTaHoBa, Lienb 3alUTHON GrIOKMPOBKHY, Liemb GIOKMPOBKU ABUraTensi, LLenu KOHLEBbIX BbIKIoYaTernein
ANs NpefoTBpaLLeHNs paspyLleHUsi B KOHTYpe ynpaBreHusl NoNoXeHneM U T.N., Bce aTv Lenu AosmkHbl GbiTb BbINOMHEHbI
Ha annapaTHOM YPOBHE W AOMKHbI GbiTb BHELUHMMM MO OTHOLEHMo K MITK.

2. MINK He cnocobeH 06HapyXnTb NONOMKY B Lien BXOAHOMO CurHana (Hanpumep, neperpysky unun obpbis BXOAHON Lenu
MNK). MNK nHtepnpeTupyeT Takme nonomku kak curHan Beikn OFF, B pesynbTate MNJIK MmoxeT BbiaaTe HEBEPHbIE
BbIXOAHbIE CUTHarmbI U B pe3yrnbTaTe MOXeT BO3HUKHYTb yrpo3a 6e3onacHoctu. Moatomy B gononHeHue k MK
HeobX0AMMO MCNOMNb30BaTh BHELLHWE Len KOHTPONS 1 3aLmTbl.

3. BbixogHble anemeHTol MJIK (pene, TpaH3ncTop nnu cMMMCTop) MOryT BbigaTb NocTositHHoe coctosHme ON unu OFF u ato
MOXeT NPUBECTU K HECHACTHBLIM CIly4asiM N NOsIOMKaM, NO3TOMY B BbIXOAHbIX TOYKaX HYXXHO YCTaHOBUTb
OOMNOMHUTENbHbIE 3aLUTHBIE YCTPOWCTBA UMW CXEMbl NS UCKITHOYEHUS BO3MOXHbIX HapyLLUEeHW 6e30nacHbIX PEXMMOB
paboTbl.




NPEONCITIOBUE

Mpowno 6onee 10 net ¢ Tex nop, kak komnaHusa FATEK Automation Corporation Bnepsbie npeactasuna csou MJK cepun FB B
1993 rogy. C tex nop B MNJIK FB-PLC gBaxabl BHOCUUCL 3HAYUTENbHbIE U3MEHEHUS 3a CHET UCMONb30BaHUSA HOBbIX MUKPOCXEM
CBNC ans BHeopeHWa HOBEMLLNX TEXHONOMMYECKUX JOCTVXKEHUI, NpU 3TOM Oblna obecneyeHa COBMECTUMOCTb rabapuTHbIX
pa3MepoB U BbINOMHAEMbIX PYHKUMA. XOTa paboThbl no mogepHusaummn Hawero MJIK FB-PLC no-npexHeMy npogomnxkarTcs, U OH
ocTaeTcs Bnepeam MHOrMX KOHKYPEHTOB MO TakUM MOKa3aTernsiM Kak kayecTBo paboTbl, (YHKUMOHANBLHOCTb, 3KOHOMUYHOCTb,
MHOIMEe 3aKa34nku NPOCUIN YMeHbLUUTL rabapuTHble pasmepsl MK FB-PLC ¢ yyeTom pasmepoB gpyrux mogenen MIK. YuntbiBas
3TV NoXxenaHus No MuHuatopusaummn komnadma FATEK paspaboTtana v Bbinyctuna BbiCOkopyHKUMOHanNbHbIA Mukpol U1K, cepuio
FBs, aT0 nonHocTblo HoBoe cemencTso MK, BbinyLweHHoe ¢ y4eToM BCex NoTpebHOCTeN pbiHKa B Bnvkanliem aecaTunetum.

[ns noBbILLEHNS KOHKYPEHTOCMOCOOHOCTM B Brivkanwem gecaTuneTnm TexHnyeckme xapakrepuctukm cepum MIK FBs-PLC
3aMeTHO MPEBbLILIAT XapakTepucTukM MHornx MukpolJ1K, umetowmxcs cetvac Ha pbiHke. Hanpumep, OH ocHalleH MHOTMMM
YCOBEPLUEHCTBOBAHHbLIMM annapaTHbIMU OYHKLMUSAMMW, BKIOYAs NATb NOPTOB Nepeaayn AaHHbIX CO CKOpocTbio Ao 921.6 kb/c,
yeTblpex annapaTHbIX CKOPOCTHbIX CHETYMKOB C YacToTon cyeta Ao 920 kl'u, YeTbipex CKOPOCTHBIX MMMYSbCOB BbIXoAa C yHKUMEN
WHTEPNONAUUM 1 ¢ BbIxogHoM YacTtoTon Ao 920 KkI'u, YeTblpex CKOPOCTHbIX Bbixoaos LLIVIM ¢ makcumanbHOM BbIXOLHOW YacTOTOMN
184,32 k' 1 NATU CKOPOCTHLIX TaMepoB ¢ MeTkamun BpemeHn 0,1 mcek. Mpu aTom anga cHmkeHns ctonmocTu MIK komnanus
FATEK paspabotana HoByto mukpocxemy CBNC tuna SoC (cuctema Ha kpuctanne) ana FBs-PLC , B koTopoi 06beAnHeHbI Bce
nepudepuiiHbie CXemMbl 1 NPOLLECCOp. OTO MNO3BOMMIO YMEHbLUUTL rabapuTbl U CHU3UTb CTOMMOCTb, MOBLICUIIO HAAEXHOCTb, B
pesynbTate koMmnakTHbll MK FBs-PLC ocHaleH dyHKumMamm, obbivHO nmetowmmmcs Ha MNIK cpegHux n 6onblwimx rabapuTos, 4To
nossonset nonb3oatensm MJ1K FBs-PLC npeB3oTh BCEX CBOMX KOHKYPEHTOB.

Ha6op nHcTpykumii MIK FBs-PLC copgepXuTt HoBble DYHKLMOHANbHbIE MHCTPYKLMM BbICOKOTO YPOBHS, OH MOJSTHOCTLIO COBMECTUM C
MJK npeabiayen cepun FB. Mpwu cpaBHennn ¢ npeabigywmm nokoneHunem MIK cepum FB Hoebiv MK FBs-PLC obnapaet He
TOMNBKO YNy4LLEHHbIMU PYHKLMAMN CBA3W, Ha BIGOP Nonb3oBaTento NpefocTaBnaTcs 14 nnaT n Moaynen CBA3un, HO UMeeTcst
Takke gononHuTenbHbIN nHTepdenc USB nommnmo nHtepdericoB RS-232, RS-485 n Ethernet. K cemenctey moaynen B-B B
[OMonHeHne Kk paHee paspaboTtanHeiM ans MINK FB-PLC moaynsm gobasneHsl Mogynb Ans 16-cermeHTHOro ancnnes
(TekcToBOro), Moaynb BBOAA C AUCKOBOTO NepekoyaTens ¢ MynbTUninekcopoM, obbeamHeHHble mogynu ALIM n LIAT n mHoroe
apyroe. Mogynb nameHeHns Temnepatypbl 6611 MONHOCTHIO OGHOBIEH, B HEM YCTaHOBMEH COBCTBEHHbIN MPOLIECCOP U K HEMY
MOXHO NOAKNYAaTh PasnuyHble AaTynku TemnepaTypbl, Hanpumep, Tepmonapbl Tunos J, K, R, S, E, T, B u N unu tepmomeTtphl
conpoTtusnexus PT-100, PT-1000.

PykoBoacteo nonb3osatens MNJ1IK FBs-PLC coctouT u3 aByx TomoB. TOM | cogepXuT onmMcaHne OCHOBHbIX annapaTHbIX Y30B U
Habopa MHCTPyKUWIA, a B ToMe |l onncaHbl 4ONOMHUTENbHbBIE TEMbI O CneumarnbHbIX MOAYISX U UX NpuMeHeHusix. B pasgene
"Annapatypa" Toma | onucaHbl OCHOBHbIE MPUHLMNbLI U YCTpocTBa annapaTHbixX y3nos MJIK FBs-PLC, B ToM 4yncne mexaHnyeckas
KOHCTPYKLMS, YCTaHOBKA, MMTaHne, BXOObl-BbIX0Adbl ¥ NepeuncrieHsl cobnogaemMolie cTaHaapTel U HOPMaTUBHbIE OKYMEHThI. B
pasgene ‘Habop uHcTpykumii’ Toma | onucanel HCTpykumm MITK FBs-PLC 1 ux dyHkuun. B Tome |l onncaHsl AoNonHUTENBHbIE U
crneunanbHble NPUNOXeHUs, Hanpumep, CBA3b, OpraHU3auns ceTun, NpepbiBaHne, CKOPOCTHbIE CHETYMKN, BbIXOA YNpaBreHns ans
uny, NMna-perynatop remneparypbl, MynbTUMIEKCOP BXOO0B-BLIXOAOB U T.4. BMECTE C NpUMMepamMmn NpUMEHEHNs 3TUX Y3roB.
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maBa 1: PenenHo-koHTakTHble cxeMbl ans MNJIK n npasmuna kognpoBku
MHEMOHWKMN
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naBa 1 BeegeHune B INJIK cepun FATEK FBS

MK cepun FATEK FBs gBnsetca HoBbiM nokoneHveM MUKpollJIK, oOcCHalLeHHbIX YCOBEepLIEHCTBOBAHHLIMU YHKLNSAMN,
cpaBHUMbIMK C dpyHKUMAMK TIK cpegHux n 6onblunx rabapmutoB, MMeeTCcsa Takke A0 NATU MOPTOB CBSA3U. MakcumanbHoe 4ucrno
kaHanos B-B coctaBnseTt 256 Touek ansa undposoro Bxoaa (DI) n umdposoro Beixoga (DO), 64 crnosa ans uucneHHoro Bxoaa (NI)
n uncnenHoro Bbixoga (NO). Mmetotca Tpu Tvna rnaeHbix 6nokos MJK FBs: MA (akoHoMu4HbIA Tvn), MC (BbICOKOKAYeCTBEHHbI
Tmn) n MN (ckopoctHon Tmn ¢ YMY). Mmeetca 17 mogenen pacluMpeHnsi BXo4oB-BbIXOAOB € yucriom Tovek B-B ot 10 go 60. B
KayecTBe Grokos/mMoaynen pacwupeHuin nmeetca 14 mogynen DI/DO un 12 mogynen NI/NO. B kavectBe MHTEPENCHBIX OMNLMIA
umetotcs mHTepdericel RS232, RS485, USB u Ethernet, oHn noctaensaiwotca B Buae 14 nnat u mogynen. Hwuxke onucaHbl
pasnu4yHble Mogenu.

| 1.1 BHewwHuit B1A rnaBHoro 6rnoka

Bce rnasHble 6noku MNJTK FBs-PLC nmeloT ogmMHaKkoByo KOHCTPYKUMIO. Pasnnyune 3aknioyaeTcs TONbKO B LUMPUHE Kopryca.
BbinyckaroTca Koprnyca YyeTblpex pasHbiX WMpUH, a umeHHo 60, 90, 130 n 175 mm. Ha pycyHke HUxXe B kKayecTBe npumepa nokasaH

rnasBHbI 6nok Tuna FBs-24MC:
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NHavkaTtopskl nepedaun (TX) n npuema (RX) BcTpoeHHoro nopta cssasu (nopt 0).
® MHpukaTop umdposoro Bxoaa (Xn).

® WMngukatop umudposoro Beixoaa (Yn).

T IHaukaTop cocTosiHWSA cucTeMbl (nuTtaHne POW, paGota RUN, owwnbka ERR).

12 Kpblwka pasbema paclumpeHus Boixoaa B-B [Tonbko 65noku Ha 20 ToYeK U MeHbLLE], UMEET 3CTETUYHbIV BUA 1 NO3BONSET
3aKpennTb kabenb paclUMpeHUs.

13 Mnata ceasu FBs-CB22 (MNC).

14 MnactuHa kpbiwky MNC FBS-CB22 (kaxaas MNC uMeeT cBOKO COGCTBEHHYIO MNACTUHY KPbILLIKK)
15 OTBepCTUS AN BUHTOB MNaThl CBA3M.

16 Pasbem gns nnatbl ceasm (ana CB2, CB22, CB5, CB55 u CB25)

7 Pasbem ana mogyns ceasu (MC) (umeetcsa Tonbko Ha mogenu MC/MN, ans nogkntodeHusa mogynen CM22, CM25, CM55,
CM25E n CM55E).

18 Pazbem ans 6roka namaTy.
9 PasbeM Ans BCTPOEHHOro nopTa cesiau (nopT 0) (C onumoHHbIMM uHTepdeiicamn USB n RS232, Ha pucyHke nokasaH RS232)

20 Pasbem paclumpeHus Bbixoga B-B (MmeeTcs Tonbko Ha 6rnokax ¢ 20 Toukamu 1 HuKe) Ans nogknoyeHus kabenen ot
6rokoB/Moaynen paclUMpeHuni.

| 1.2 BHelLHwWit Bug 6rioka/Mogyns pacluMpenms |

[ns 6riokoB/MoAynen pacluMpeHnin UMeTCsl TpU Tuna KopnycoB. B ogHOM TuMne Mcnonb3yTcs Takue e Koprnyca, Kak y rmaBHOro
6noka wupuHon 90, 130 u 175 mm, B OBYX OPYrMX TUMax MCNosnb3yrTcsa y3kue Kopnyca wupuHon 40 n 60 mm. B kaxaom
mopayne/bnoke ectb kabenb paclumMpeHus (cnesa), 3TO NIOCKUIA NEHTOYHbIN Kabenb (4nvHa 6 cm), NpunasiHHbIA HENOCPEACTBEHHO
Ha nedvaTHyl nnaTy; a Tawke 14-KOHTaKTHbI pa3beM pacluMpeHus (cnpaBa), K KOTOPOMY MOAKMYaeTCcs npaBbii COCeaHUN
Moaynb/6nok paclumpeHusi. Huxe onvcaHbl Bce Tpy Tvna 6rokoB/Moaynen paclumpeHuit:

. Brnok/mogynb paclumpeHnns ¢ wunpuHon kopnyca 90, 130 unu 175 mm: [-24EA(P), -40EA(P), -60EA(P), -TC16,-RTD16]
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Bnok/Mogynb pacwmpeHus ¢ wmpuHomn kopnyca 60 mm: (-16EA, -16EY, -20EX)

KnemmHas konogka B-B
OTBepcTre ans MnacTuHa KpbILWKK pasbema

BUHTA & 4,5 X 2 * paclumpeHuns Bbixoaa
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Bnok/mMogynb pacwmpeHus ¢ wupuHon kopnyca 40 mm: (-8EA, -8EY, -8EX, -6AD, -2DA, -4DA, -4A2D, -7SG, -TC2, -TC6, -
RTD6, -CM5H)
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e  brok/mMoaynb paclumpeHus ¢ wupuHon kopnyca 40 mm: (-24EX, -24EYT, -32DGI)

lMnactuHa KpbIWKN pasbema

OTBepCTI/Ie ans pacwnpeHnsa Bbixoga

BUHTA J4,5x 2

) /--_‘ T
T
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Pasbem kabens Il;p

pacLumpeHns

5 = PaCLIJI/IpeHI/Ie BbIX0o4a

AP \

. . He3no pasbema B-B
KpoHLUTENH perkn

DIN

| 1.3 BHeLw Wit BUA MOAyNs pacLUMPEHUS CBS3M |

Moaynb cBs3u (MC) MNNK FBs-PLC umeeT kopnyc wmpuHomn 25 MM, nmeeTcs cnegytowme 7 mogynen: -CM22, -CM25, -CM55, -
CM25E, -CM55E, -CM25C, -CM5R.

OTBepcTre ans
BUHTA J 4,5 x 2

4

-
]

RUN
m3||®]| O MHankaTopbl nopTa ceaam 4
e |l@||T
| e
LZ+1T® || &
Cetb Ethernet (nopt 4) / s RN
- 3 MepeknioyaTenb Harpy3o4HOro
. . 3 + 'g H// peaucTopa (T: ON, N:OFF)
== X
L=t | ® o
/ £ /
MHesno pasbema nopTa 8 [ Pasbem kabens paclumpeHuns Mogyrsi CBA3u

cBA3n 4 y (BCTaBnseTcAa B rnaBHbIN 6ok 17)

/

MopT cBsA3mn 3 /

/ MopT cBa3n 3

KpoHwTenH pewnkn DIN
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| 1.4 Cnncok mogene MINK FBS PLC |

HaseaHue

Homep mogenu

TexHUYeckne XxapakTepUCTMKU

naBHbIW 6noK ynpaBneHus

yny

FBS-20MNOOA-Ge

2 Touku andpcbepeHumanbHoro Bxoaa 7920 k'y 5 B, 10 Touek umdpoBbix Bxoaos 24 B (20 k'u), 2 Toukn
AndbepeHumanbHoro Bbixoaa 7920 k'y 5 B, 6 Touvek umdposoro Bbixoaa (R/T/S) (mopens “T” nmeet 6
Touek Bbixopa 20 kI'y), 1 nopt RS232 nnun USB (pacwupsietcst Ao 5), BCTpoeHHble Yackl RTC,
CbeMHas KnemMmHas konogka

FBS-32MNOOA-@@

4 TouKM UmdpoBoro anddepeHumansHoro Bxoga 920 'y 5 B, 16 Touek undpoBbix Bxoaos 24 B (20
Ky Ansa 12 Toyek), 4 Toukn umdposoro auddepeHumansHoro Beixoga 7920 k' 5 B, 8 Touek
undposoro Bbixoaa (R/T/S) (mogenb “T” umeeT 4 Touku Bbixofa 20 kIy), 1 nopt RS232 wunu USB
(pacwupsieTcst 4o 5), BCTpoeHHble Yackl RTC, cbemHasi KneMMHas konogka

FBS-44MNOOA-@@

8 Toyek umdposoro anddepeHumansHoro Bxoaa 7920 ky 5 B, 20 Touek uncpoBbix Bxoaos 24 B (20
Ky Ansa 8 Toyek), 8 Touek Uncdposoro anddeperHumansHoro Beixoaa 7920 kl'y 5 B, 8 Tovek
undposoro Bbixoaa (R/T/S) (mogenb “T” umeeT 4 Touku Bbixoga 20 kIy), 1 nopt RS232 unn USB
(pacwupsieTcst 4o 5), BcTpoeHHble Yackl RTC, cbemHasi KneMMHas konogka

PaclumpeHHbIN rnaBHbI
6nok

FBS-10MCOCA-O-XY

6 Toyek umdpooro Bxoaa 24 B (2 Touku 100 kI, 4 Toukm 20 kL), 4 TOUKU L POBbLIX BbIXOO0B
(R/T/S) (mopenb “T” umeeT 2 Toukmn 100 KMy 1 2 Toukm 20 k'), 1 nopt RS232 nnn USB (pacwmpsietcs
1o 5), BcTpoeHHble Yackl RTC, B-B He paclumpsieTcs

FBS-14MCOOA-©-XY

8 Toyek umdpoBoro Bxoaa 24 B (2 Toukm 100 kI'y, 6 Todek 20 kMy), 6 Tovek LM pPOBLIX BbIXOA0B
(R/T/S) (Mmopenb “T” umeeT 2 Toukmn 100 KMy 1 4 Toukm 20 kly), 1 nopt RS232 unu USB (pacmpsietcst
00 5), BcTpoeHHble Yackl RTC, B-B He pacwmpsieTcs

FBS-20MCOCA-O©-XY

12 Touek undposoro Bxoaa 24 B (2 Touku 100 k'u, 10 Touek 20 kIMy), 8 ToYek LMDPOBLIX BbIXOAOB
(R/T/S) (mogenb “T” umeeT 2 Toukm 100 kl'y 1 6 Todek 20 k'y), 1 nopT RS232 nnn USB (pacwmpseTcs
10 5), BCTpoeHHble Yacbl RTC

FBS-24MCOOA-©-XY

14 Toyek undposoro Bxoaa 24 B (2 Toukn 100 k'u, 12 Toyek 20 kMu), 10 Touek UdpPOBbIX BLIXOAOB
(R/T/S) (mopenb “T” nmeeT 2 Toukmn 100 k' 1 6 Touek 20 kly), 1 nopt RS232 nnn USB (pacwmpsietcs
00 5), BCTpoeHHble Yackl RTC, cbeMHasi knemmHas korogka

FBS-32MCOCA-O-XY

20 Touek undposoro Bxoaa 24 B (2 Toukn 100 klu, 14 Touek 20 kIy), 12 Touek UM poBbIX BbIXOA0B
(R/T/S) (mogenb “T” umeeT 2 Toukn 100 kl'y 1 6 Todek 20 k'y), 1 nopT RS232 nnn USB (pacwmpseTca
[0 5), BcTpoeHHble Yackl RTC, cbeMHast kneMMmHasi konogka

FBS-40MCOOA-O-XY

24 104K Undposoro Bxoda 24 B (2 Toukn 100 'y, 14 Touvek 24 kl'y), 16 Tovek UM pPOBLIX BbIXOA0B
(R/T/S) (Mopenb “T” nmeeT 2 Todkmn 100 k' 1 6 Todek 20 kly), 1 nopt RS232 nnn USB (paclumpsietcs
10 5), BcTpoeHHble Yackl RTC, cbeMHast knemmHas konogka

FBS-60MCOOA-©-XY

36 Touek undposoro Bxoaa 24 B (2 Toukm 100 k'u, 14 Todek 20 kW), 24 TOYKM LUDPOBLIX BbIXOA0B
(R/T/S) (mogenb “T” umeeT 2 Toykm 100 kl'y 1 6 Todek 20 k'y), 1 nopT RS232 nnn USB (pacwmpseTca
00 5), BcTpoeHHble Yackl RTC, cbeMHas knemmHas kornogka

OCHOBHOMW rnaBHbIV 610K

FBS-10MAOCA-©

6 Toyek umdpooro Bxoaa 24 B (ao 10 k'y B 4 Toykax), 4 Touku umdpoBbix Bbixonos (R/T/S) (mogenb
“T” umeeT 4 Toykm 10 k"w), 1 nopt RS232 nnn USB (paclumpsetcs go 3), B-B He paclwunpseTcs

FBS-14MAOCA-©

8 Toyek umdposoro Bxoaa 24 B (go 10 kl'y B 4 Toykax), 6 Touek umdposbix Bbixofos (R/T/S) (mogens
“T” umeeT 4 Touku 10 kW), 1 nopT RS232 unn USB (paclumpsietcst o 3), B-B He paclumpsietcs

FBS-20MAOCA-©

12 Toyek undposoro Bxoaa 24 B (go 10 kl'y B 4 Toukax), 8 Tovek undpoBbIx Bbixogos (R/T/S) (Mmopenb
“T” nmeer 4 Touku 10 kW), 1 nopT RS232 nnu USB (paclumpsietcs go 3)

FBS-24MAOCA-©

14 Touek undposoro Bxoaa 24 B (go 10 kl'y B 4 Toukax), 10 Toyek UmMdpoBbIx Bbixogos (R/T/S)
(mogenb “T” umeet 4 Toykm 10 k'y), 1 nopt RS232 unn USB (pacwimpseTcsa ao 3)

FBS-32MAOCA-©

20 Touek undpposoro Bxoga 24 B (go 10 k' B 4 Toukax), 12 Tovek umndpoBbIx Bbixoaos (R/T/S)
(mogenb “T” umeet 4 Toukm 10 k'y), 1 nopt RS232 unn USB (pacwmpseTcsa ao 3)

FBS-40MAOCA-©

24 T0ouKM Undposoro Bxoda 24 B (go 10 ku B 4 Toukax), 16 Touek umcpoBbix Bbixoaos (R/T/S)
(mogenb “T” umeet 4 Touykn 10 k'y), 1 nopt RS232 unn USB (pacwmpsetcsa ao 3)

FBS-60MAOCA-©

36 Touek undpposoro Bxoaa 24 B (go 10 k' B 4 Toukax), 24 TOUKM LMcpoBbIX Bbixoaos (R/T/S)
(mogenb “T” umeet 4 Toukm 10 k'y), 1 nopt RS232 unn USB (pacwumpseTcsa ao 3)

PacumpeHMe nuTaHusA

FBS-EPOW-®

Bnok nuTaHus ans moadynen paclumpeHusi ¢ ogHUM BbixoaoM 5 B 1 AByMs Bbixogamu 24 B, BbixogHas
MoLuHocTb o 20 BA

Bnok undposoro

FBS-24EAPLOA-O

14 Toyek undpoBbIX BXoAoB 24 B, 10 Toyek LumdpoBbIX BbixoaoB (R/T/S), BCTPOEHHbIN 610K NUTaHWs

pacLumpeHus

FBS-40EAPLIOA-®© 24 Touku LMdpoBbIx BX0A0B 24 B, 16 Touek undpoBbix Bbixoaos (R/T/S), BCTpOeHHbI 6rnok nuTaHns
FBS-60EAPLOA-® 36 Touek LMdpoBbIx BXoAoB 24 B, 24 To4KM LdpoBbIx BbixoaoBs (R/T/S), BCTpOeHHbI 6nok nuTaHus
FBS-8EALI 4 ToukM UMdpoBbIX BXoAoB 24 B, 4 To4kM LndpoBbix Bbixogos (R/T/S)
FBS-8EX 8 ToueKk undposbix Bxogos 24 B

§ Bnok FBS-8EYTI<> 8 Touek UMdpoBbIx Bbixogos (R/T/S)

a uncpoBoro FBS-16EACIC 8 ToYek umdpoBbIx BxoAoB 24 B, 8 Toyek LumdpoBbix Bbixogos (R/T/S)

3 pacwmpenua | FBS-16EYO 16 Touek LMdpoBbIX BbixoAoB (R/T/S)

= FBS-20EX 20 Toyek undposbIx Bxogos 24 B

_§_ FBS-24EACIO 14 To4ek UnpoBbIX Bxoaos 24 B, 10 Toyek LndpoBbIx Bbixogos (R/T/S)

g FBS-40EALCI 24 T0MKN UMdpoBbIX BXxoAoB 24 B, 16 Toyek Lumdposbix Bbixogos (R/T/S)

@ FBS-60EACI 36 Touek LmdpoBbIx BXoAoB 24 B, 24 To4kM UndpoBbix Bbixoaos (R/T/S)

% Mopaynb FBS-24EX 24 TOMKN L pOoBbIX BXOAOB 24 B BbICOKON NAOTHOCTM, 30-KOHTAKTHbI pa3beMm C 3aLLenkon

w uncpoBoro FBS-24EYT 24 TOuKM LM POBOro BbIXOAA BbICOKON NMOTHOCTU Ha TpaH3ucTope BTekatowero Toka (0,1 A makc), 30-

@ pacwmpeHus KOHTaKTHbIN pasbeM C 3aLlernkomn

BbICOKOW
NIOTHOCTH




HassaHue Homep mopenu TexHUYeckme XxapakTepucTuku
= Moaynb FBs-7SG1 BbixogHon Moaynb ans 1 (8-3HauHbIN) 7-cermeHTHOro avcnnes CUA (Mnu 64 TOUKM HE3aBUCUMbIX
o pacwmpeHus CW[), 16-KOHTaKTHbIN pasbem
E YUCHEHHbIX FBs-7SG2 BbixogHon Moaynb ans 2 (16-3HavHbIn) 7-cermeHTHbIX aucnneeB CUL (unu 128 Toyek He3aBUCUMbIX
E B-B CWO), 16-KOHTaKTHbI pasbem
£ FBs-32DGI BbixogHon Moaynb Ans 8 4-3HayHbIX ANCKOBBIX Nepekntovatenen (unv 128 Toyek He3aBUCUMbIX
[ BblKtoyaTenei), 30-KOHTaKTHbI pasbeM
(] Moaynb FBs-6AD Mogaynb aHanoroBbIx BXofoB, 6 kaHanos, 14 6ut (-10 B~0 B~+10 B unun -20 MA~0 MA~+20 MA)
g aHanoroBoro FBs-2DA Mozaynb aHanorosbIx BbIxofoB, 2 kaHana, 14 6ut (-10 B~0 B~+10 B unu -20 MA~0 MA~+20 MA)
3 pacwmpeHus FBs-4DA Mogaynb aHanoroBbIX BbIXO4OB, 4 kaHana, 14 6ut (-10 B~0 B~+10 B unu -40 MA~0 MA~+40 MA)
'y FBs-4A2D KoMBUHMpOBaHHbIN aHarorosbli Moaynb, 4 kaHana Bxoaos, 14 6uT, 2 kaHana BbIxodos, 14 6ut (-10
w B~0 B~+10 B unu -20 MA~0 mA~+20 MA)
Moaynb FBs-TC2 Mogaynb Bxoga Temnepatypsbl ¢ 2 kaHanamm gns Tepmonap, paspewenue 0,1 °C
BXxoaa FBs-TC6 Mopaynb Bxoaa Temnepatypsbl ¢ 6 kaHanamu Ans Tepmonap, paspetuenve 0,1 °C
Temnepatypbl | FBs-RTD6 Mogaynb Bxoda Temnepatypbl ¢ 6 kaHanamm Ansi TepMoMeTpOB CONpoTuBneHus, paspelenve 0,1 °C
FBs-TC16 Mogaynb Bxoga Temnepatypbl ¢ 16 kaHanamu ans Tepmonap, paspetuenuve 0,1 °C
FBs-RTD16 Mopaynb Bxofa Temnepatypbl ¢ 16 kaHanamv Ans TepMOMETPOB CONpPOTMBEHUst, paspellenne 0,1 °C
Mopaynb paclumpeHus cBa3u FBs-CM22 Mogynb cBs3n, 2 nopta RS232 (nopt3+nopt4)
FBs-CM55 Mogaynb cBsa3un, 2 nopta RS485 (nopt3+nopt4)
FBs-CM25 Mogynb cBasu, 1 nopt RS232 (nopt3) +1 nopt RS485 (nopt4)
FBs-CM25E MHTepdencHbli Mogynb cBsian, 1 nopt RS232 (nopt3) + 1 nopT RS485 (nopt4) + ceTb Ethernet
FBs-CM55E MHTepdericHbIi Moagynb ceasun, 1 nopt RS485 (nopt3) + 1 nopt RS485 (nopt4) + ceTb Ethernet
FBs-CM25C MpeobpazoBatens nHTepdeinca RS232-RS485 obLuero HasHa4YeHUs!, C ONTUYECKON Pa3BA3KOMN.
FBs-CM5R MoBTOpUTENbL MHTEPderica RS485 ¢ onTuyeckon pa3Bs3KoW.
FBs-CM5H KoHueHTpaTop Ha 4 nopta RS485 c onTuyeckon pas3ssaskon.
Ethernetra pacwupenus FBs-CB2 Mnata ceasu, 1 nopt RS232 (nopt2)
CBA3N FBs-CB22 Mnata cBsasn, 2 nopt RS232 (nopt1 + nopt 2)
FBs-CB5 Mnata ces3n, 1 nopt RS485 (nopT2)
FBs-CB55 Mnata cBsian, 2 nopta RS485 (nopt1 + nopt2)
FBs-CB25 Mnata cBs3n, 1 nopt RS232 (nopt1) + 1 nopT RS485 (nopT2)
FBs-CBE Mnata cesa3n, 1 nopt Ethernet
Kabenb cBsian FBs-232P0-9F-150 Kabenb cessn nopta 0 RS232 rnasHoro 6noka FBs 4o 9-KOHTaKTHOM po3eTkn MuHK-D, anvHa 150 cm
FBs-232P0-9M-400 Kab6enb cBs3n nopta 0 RS232 rnasHoro 6noka FBs go 9-koHTakTHOW BUNKkWM MuHK-D, anuHa 400 cm
FBs-USBP0-180 Ka6enb cssun nopta 0 USB rnasHoro 6noka FBs (cTtangapTHbivi kabenb USB A blblbl B)
Brnok namaTtu FBs-PACK Bnok namsitn nporpamm anst MJIK FBs-PLC c o6bemom 20 KcnoB, NepekrtoyaTesnb 3aluTbl 3anucu
Mporpammatop FP-07C PyyHon nporpammatop ans MK FBs-PLC
WinProladder YTtunuta nporpammatopa WinProladder gns Windows
Opyroe Cepsep cBsian FATEK Cepgep casm FATEK DDE
FBS-XTNR MepexogHuK yanuHUTensHoro kabens
HD30-22AWG-200 Ka6enb B-B 3 nposoga 22AWG (0,64 mm) anst 30-koHTakTHOro pasbema, AnuHa 200 cm (anst FBs-
24EX, -24EYT un -32DGI)
Mnara 16/7-cerMeHTHbIX DBAN.8 (DBAN.8LEDR) Mnata 16-cerMeHTHbIX MHAMKATOPOB 2 CM X 4 pa3psiaa (kpacHble CUA)
CuQ aucnneeB DBAN2.3(DBAN2.3LEDR) Mnata 16-cerMeHTHbIX HAMKaTOPOB 6 cM X 4 paspsaa (kpacHble CUA)
DB.56 (DB.56LEDR) Mnata 7-cermeHTHbIX MHAMKaTopoB 14 M x 8 pa3psigoB (kpacHble CA[)
DB.8 (DB.8LEDR) MnaTa 7-cermeHTHbIX MHAMKATOpOB 2 cM X 8 pa3psaos (kpacHble CU)
DB2.3 (DB2.3LEDR) Mnata 7-cermeHTHbIX MHAMKATOPOB 6 cM X 8 pa3psaos (kpacHele CUM)
DB4.0 (DB4.0LEDR) Mnata 7-cermeHTHbIX MHAMKaTopos 10 cM x 4 paspsaa (kpacHble CYA)
MpocTou nHTepdenc FB- DAP-B(R) KK aucnneit 16x2 cumBonos, knasuaTypa Ha 20 kHonok, 6rok nutanus 24 B, nopt csisn RS485
YyenoBekK-malUMHa (cycbdpumke R 03HavaeT Hanmume Moayns YTeHUs pagnokapThbl)
FB -DAP- C(R) KKO aucnneit 16x2 cumBonoB, knasuaTypa Ha 20 kHonok, 6rnok nuTtanus 5 B, nopT cBsiau RS232
(cycbdpumke R 03HavaeT Hanmume Moadyns YTeHUs paguokapThbl)
Mnata ans metok RFID CARD -1 Mnata Tonbko uTeHve paguomeTok (ans FB-DAP-BR/CR)
CARD -2 Mnata yrenne/sanucu paguometok (ans FB-DAP-BR/CR)
Hab6op Ans obyuenus u FBs TBOX YemogaHuuk 46 x 32 x 16 cM, coagepkaT rnaBHbIii 6ok FBs-24MCT, mogynb cBsian FBs-
TPEHUpOBKN CM25E (RS232 + RS485 + ceTb Ethernet), 14 amynmpoBaHHbIX BXOAHbIX BbIKMHOYaTEnewn,
10 BHELUHMX BbIXOAOB C penenHon pa3sa3kon, pasbemM B-B ons cepBucHoro TepMmuHana,
nepudepuiiHoe o6opyaoBaHWe, HanpuMep, LaroBbi ABUraTenb, 3HKOAEP, 7-
cermeHTHbIV gucnnen, CUO nHamkaTtop 10 x 10, AUCKOBLIV NepeknoyaTens 1
Knasmarypa ¢ 16 kHonkamu

1. O NycTo - penenHbin Bbixod, T - TPAH3UCTOPHbIN BbIXOA, S - - CUMUCTOPHbIN BbIXOA
2. & NMycro - ctok Toka (NPN), ) , J - NcTouHuk Toka (PNP) )

3. A TMycTo - BCTpoeHHbIn nopT RS232 , U - Berpoennstit mopr USB

4. ® Nycro - 6nok nutaxHusi 100~240 B nepem. Toka, D - 6nok nutaHusi 24 B nocT. Toka

5. TexHu4Yeckne xapakTepucT1km MoryT 6biTb M3MeHeHbl 6e3 NpeABapuTENbHOTO OMOBELLEHNS
6. XY : (onunoHHO), paclunpsiemble Todkn Bxogos (X) u Bbixogos (Y) 120 k'u, Ans X,Y MOXHO pacumpuTs 1~6 Touek .

Mpumep:FBs-24MCT-21,3T0 03Ha4aeT 2 Todku paclumpenust Bxoga 120 kly (Bcero 4 Toukn) n 1 Touka Beixoaa 120 kl'y (Bcero 3 Touku). A FBs-
24MCT-02 o3Ha4aeT TOrMbKo 2 paclumpsieMblx Todku Bbixoaa 120 k'L (Bcero 4 Toukm).
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| 1.5 TexHu4eckne xapakTepuUCTUKV raBHoro 6roka

[TyHKT

TexHunyeckue XapaKkTepuctukmn

MpumeyaHve

CKOpOCTb BbIMOSTHEHNSI

0.33 MKcek Ha nocrnegoBaTenbHy KomaHay

O6beM ynpasnsitoLlei nporpaMmbl

20 K cnos

MamsaTe Ans nporpaMmbl

dnaw N3Y unu CO3Y, nuTneBbIN akkymynsaTop

AN pe3epBHOro NUTaHust

MocnepoBaTenbHble KOMaHAbI

36

MpuknaaHble kKomaHabl

300 (113 TmMnoB)

Bkntoyas nponssogHble KoMaHabl (¢

MoaudukaTopamm)
KomaHgbl a3bika SFC 4
o X BbixogHon koHTakT (DI) X0~X255 (256) CooTBETCTBYET BHELLHEW TOYKe LdpoBOro Bxoga
= Y BbixogHoe pene (DO) Y0~Y255 (256) CoOTBETCTBYET BHELLHEN TOYKE LMdPOBOro Bbixoda
o TR BpemeHHoe pene TRO~TR39 (40)
§ BHyTpeHH | He coxpaHsemble MO0~M799 (800)* MOXHO CKOH(MIyprpoBaTh Kak COXpaHaeMoro Tmna
3 M ee pene M1400~M1911 (512)
S CoxpaHsiemble M800~M1399 (600)* MOXHO CKOH(MIypUpoBaTh Kak HECOXpPaHAEeMOoro Tmna
§ CneuvanbHble pene M1912~M2001 (90)
'S S Llarosoe He coxpaHsiemble S0~S499 (500)* S20~S499 MOXHO CKOH(UrypmpoBaThb Kak
= pene COXpaHSIEMOTO TuMna
o CoxpaHsiemble S500~S999 (500)* MOXHO CKOH(MIypMpoBaTh Kak HECOXpaHAeMoro Tuna
= T KoHTakT cocTosiHus Tavimepa TO~T255 (256)
"Bpemsi BbILL10"
C KoHTakT cocTosiHusi cyeTumka "cueT C0~C255 (256)
BBepx"”
Peructp MeTku Bpemenu 0,01 TO~T49 (50)* TO ~ T255 Homepa Ans Kaxaon MeTkv BpeMeHn
BEMUYMH | ceK MOXHO rMbKo HacTpamBaTh.
TMR bl MeTkun BpemeHu 0,1 T50~T199 (150)*
Tekywiero | cek
BpemeHn MeTka BpemeHu 1 cek T200~T255 (56)*
Peructp CoxpaHsie C0~C139 (140)* MOXHO CKOHGPUIypUpoBaThb Kak HECOXpaHAEMOro Tuna
TekyLLen Mble
BEMUYNH 16-6ut He C140~C199 (60)* MOXHO CKOHGPUIypUpoBaTh Kak COXpaHsaeMoro Tmna
bl coxpaHsiem
CTR cyeTumKa ble
CoxpaHsie C200~C239 (40)* MO>XHO CKOHUIypMpoBaTh Kak HECOXpaHsieMoro Tuna
32-6ut Mble
He C240~C255 (16)* MOXHO CKOHCUIypUpoBaTh kak COXpaHseMoro Tuna
coxpaHsiem
ble
CoxpaHsie R0~R2999 (3000)* MOXHO CKOHGPUIypupoBaThb Kak HECOXPaHAEMOro Tuna
Y HR Mble D0~D3999 (4000)
=] DR He R3000~R3839 (840)* MOXHO CKOH(PUIYpMpOBaTh Kak COXpaHsemoro Tuna
3 coxpaHsiem
~ ble
9 PerucTp aaHHsIx CoxpaHsie R5000~R8071 (3072)* Ecnu He ckoHdurypuposaHbl kak ROR, To MoryT
2 Mble paboTaTb kak 0Obl4YHblE perncTpbl (aNns
g HR YTeHus/3anucu)
@ ROR Peructpebl R5000~R8071 MOXHO CKOHMryprupoBaTh Kak ROR xpaHsaTcs B cneunansHom ydyactke ROR u He
E TONbLKO ROR, HacTpoliika no ymonyaxuio (0)* 3aHMMaloT NPOCTPaHCTBa NporpaMmel
X YTeHwust
darinosble FO~F8191 (8192)* Heobxo0aMMo coxpaHaTb/4MTaTh C MOMOLLbIO
perucTpbl cneumanbHbIX KOMaHA
IR Pernctpbl BXogos R3840~R3903 (64) CoOTBETCTBYET BHELLHEN TOYKE YUCMEHHOrO BXoaa
OR PervcTpbl BbIxogoB R3904~R3967 (64) CoOTBETCTBYET BHELLHEN TOYKE YUCMEHHOTO BbIXxoda
SR CneumanbHblii CUCTEMHBIA peructp R3968~R4167 (197) R4000~R4095 (96) Kpome R4152~4154
Peructpbl 6bicTporo Tarimepa 0,1 R4152~R4154 (3)
MceK
o) Pervctp AnnapatHble (4 wT.) DR4096~DR4110 (4 x 4)
g E CKOPOCTH MporpammHble (4 wT.) DR4112~DR4126 (4 x 4)
= £ oro
5 g cyeTuMKa
£ = Pervctp kaneHgapsi peanbHoro R4128 R4128 R4130 R4131 HepoctynHbl Ha Mogenu MA
o BpemeHu (cek) (MUH) (vac) (aeHb)
R4132 R4133 R4134
(mecau) (ron) (Hepens)
XR VIHOeKcHble perucTpbl V,Z (2), POP9 (10)
Ynpasne- YnpaBneHue BHELHUM 32 (16 Toyek Bxoga no
Hue npepblBaHMeM HapacTatoLemy/cnagatoLiemy ppoHTy)
npepbiBaH | YnpaBneHne BHYTPEHHUM 8(1,23,4,5,10, 50, 100 mcek)
em npepbiBaH1EM

CkopocTtHou Tanmep 0,1 mcek (HST)

1 (16 6uT), 4 (32 6uT, Nnonyyatotcs n3 HHSC)




Annapat | Kananbl o 4
HbI Pexunm cyeTumka 8 (U/D, U/D.2, KIRK/R.2, A/B, A/B.2, A/B.3 A/B.4)
CKOpOCT | YacToTa cuyeTa o 100 kI'y (HecuMmeTpuYHBbIA Bxoa) nnuv 920 kly
HoM (anddepeHumanbHbIn BXoa) . MonHoe uncno kananos HHSC n
Q | cuetumk SHSC pasHo 8.
'g (HHSC) ¢ HHSC MOXHO HacTpouTb Kak
9 /132 CKOPOCTHOM Talmep 32 6uta ¢
3 TOYKM meTkamy Bpemermn 0,1 mcek .
g‘ Mporpa | KaHanbl Oo 4
e MMHbIA | 3 pexkuma cyetumka | (U/D, K/R, A/B)
r CKOpOCT | YacToTa cuyeTa MakcumansHas cymma yactoT go 10 kl'y,
> HoW
cyeTymK
(SHSC)
132
TOYKU
< MopT0 (RS232 nnn USB) CkopocTb nepegayn gaHHbix 4.8 k6/c~921.6 kb/c (9.6
S Kb/c)*
-‘._?' MopT1~nopt4 (RS232, RS485 | CkopocTb nepepayn faHHbIx 4.8 k6/c~921.6 kb/c (9.6 MopT1~4 MCcnonb3ytoT NPOTOKOS CBA3N
‘g unu Ethernet) K6/c)* FATEK nnu Modbus RTU
3 BeAyLMIA/BEOOMBIN
MakcumanbHoe Yncno ctaHuum | 254
Bbixoa Yncno ocen Lo 4
nosnuUMoHNpo | BeixogHas yactota | 920 kI'y OAMHOYHBIV BbIXOA (OAMHOYHBIM unn A/B)
BaHus Yy 920 kI (oauHO4HBIN Bbixoa) u 460 kI'y (A/B)
(PSO) anddepeHLmanbHbIi BbIXod
Pexumbl BbixogHbix | 3 (U/D, K/IR, A/B)
MMNynbCOB
A3blk CneuuanbHbIf S3bIK MPOrpaMMnpPOBaHNs
No3VUMOHMPOBaHUS | MO3ULMOHNPOBAHKS
Bbixoa Yncno Toyek Lo 4
HSPWM BbixogHas yactota | 72 M'u~18.432 kl'y (c paspeluerHnem 0.1%)
720 Nu~184.32 kl'y (c paspelieHrem 1%)
3axear Bxoga Touykmn Makcumym 36 To4yek (Bce rmnaBHble 610KN MMEeT 3TOT
PEXUM)
> 10 MKcek (BXOA CBEPXBbICOKON CKOPOCTU/BbICOKOWN
CKOpOCTH)
OnnHa > 47 MKcek (BXoA cpefHei CKopoCTu)
3axBayYeHHOro | > 470 mKkcek (BXoA CpeaHen/HU3KoM CKopocTyn)
uMnynbca
Hactpoiika X0~X15 Yactota 14 k' ~ 1.8 My BbIGOp N0 YacToTe Ha BbICOKMX YacToTax
LUMdpoBOro MocTosiHHas Bpemermn 0 ~ 1.5 mcek/0 ~ 15 mcek, BbIGop No NOCTOSIHHOV BPEMEHWN Ha HU3KUX
dunbTpa HacTpovika ¢ warom 0.1 mcek/1 mcek yacroTtax
X16~X35 lMocTosHHasa BpemeHn 1 Mcek~15 mcek, HacTpolika ¢
warom 1 mcek

“*” HacTpoWikv no ymonyaHuio

| 1.6 Ycrnosus akcnnyataumm

MyHKT TexHn4eckne xapakTepucTuku MpumeyaHne
BHewwHss O6opynoBanne | MuHumanbHas 5°C
Temneparypa B KOXyxe MakcumansHas | 40°C
npu pagore O6opyaoBaHue | MuHumanbHas 5°C CraumoHapHas ycTaHoBKa
Bes koxyxa MakcumansHas | 55°C
[nanasoH TemnepaTyp XpaHeHus -25°C+70°C
OTHocuTenbHas BnaxHocTb (6e3 koHaeHcaumn, RH-2) 5%~95%
YpOBeHb 3arps3HEHHOCTUN BO3ayxa YposeHs Il
Koppo3aunoHHas cTonKkocTb Mo cTaHpapty IEC-68
BbicoTa Hag ypoBHem Mopsi 2000 m
Bubpauus Kpennexue k penke DIN 0.5 G, no 2 yaca no Kaxagow ns Tpex ocewn
Kpennexue BuHTamu 2 G, no 2 yaca no kaxgow 13 Tpex ocew

Ypapsl 10 G, 3 pasa no kaxagoWn 13 Tpex oce
MepexoaHble BbIGpOCH! Pasmax 1500 B, wmpuHa 1 Mkcek
BbigepxvBaemoe HanpsixeHne 1500 B nepem. Toka, 1 MuHyTa L, N Ha niobyto knemmy

MpeaynpexaeHve

YKazaHHble YCNoBUs 3KCnyaTauum npegycmarpusatoT HopManbHyto paboTy MIK FBS-PLC 3kcnnyaTtauuio B YCNoBUsIX, HE COOTBETCTBYIOLLMX ONUCAHHbLIM BbiLUe,

Heobxoaumo cornacoBaTb ¢ koMmnaHnven FATEK.
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| 1.7 CxeMbl NOICOEAMHEHNS PA3NUYHLIX Modenein |

] 1.7.1 [naBHbIN 610K ynpaBneHus Yy | [cbeMHasi kneMMHas konofka ¢ Wwarom 7.62 mm]
. 20 Toyek undposbix B-B rmaBHoro 6noka (12 Touek BXOAOB, 8 TOYEK BbIXOLOB)

max.|_+24V0UT — | X0+ | Xi+ | X2 | X& | Xe | X8 | Ri0 |
aoomaA oS |« X0 [ x| X3 [ xs [ x7 [ ¥ [ xi1]
MNuTtanue
nepemMeHHbIM
TOKOM FBs-20MN
IN —€3— AC100~240V
" YO- [ vi- - YZ k¢! (3
|Qissl\f0+ ‘r‘1+|_! [z [ vs [ vs | v7_|Msc
max. |_+24V0UT = | X0+ | X1+ |_X2 X4 X6 X8 X10
400mA ] " X0- | Xi— ] X3 X5 X7 X3 | X
MutaHne
MOCTOAHHbIM FBS-20MN-D
TOKOM
In 1 24vDC
. Yo- | V- « vZ 1z i L
9 5 + 1+ » C2 Y3 Y5 T

. 32 Toukm undposbix B-B rnaBHoro 6noka (20 Touek BXoAOB, 12 TOYEK BbIXOA0B)

MNuTtanue

nepemMeHHbIM FBs-32MN

TOKOM

SINK.

max. |+ 24V OUT — K+ X1+ X2 X4+ X5+ X6 X8 X10 X12 X14 X1 X8
400mA . X0- | Xi- X ] X ] X ] X0 | Xii | X3 | Xis | Xi7 | X

MNuTtanue

NOCTOSAHHbLIM

TOKOM FBs-32MN-D

MuTtaHne
nepemMeHHbIM
TOKOM

MuTtaHne
NOCTOSIHHBLIM
TOKOM




[knemmHas konoaka ¢ warom 7.62 MM, HecbeMHasa B mogenu MA,

1.7.2 ba3oBbIl pacLUMPEHHbIN rMaBHLIN 610K
cbeMHas B mogensax MC/MN]

. 10 Touyek uudposbix B-B rmaBHoro 6noka (6 Touek BXoaoB, . 14 Touek undposbix B-B rmaBHoro 6roka (8 Touek

4 TOYKU BbIXOOOB) BXOJ0B, 6 TOYEK BbIXOOO0B)
max. |+ 24V OUT - X0 x2 x4 " max | +24VOUT= | X0 [ X2 [ X4 | X6 |
400mA J [] X % [ x5 |« aoma LSS ] 1 x1 ] X3 ] Xs | X7 ]
MuTaHue Mvtaxne
HOpOMERHLIM FBs-10MA / FBs-10MC nopeMoHbIM FBS-14MA / FBS-14MC
TOKOM TOKOM
IN ACTH0~240V IN AC100-240V
v i 7 . v i VZ | V4
g | co 0 | cz 3 v [Sree| C0 0 [ cz | Y3 5
max. |+ 24V OUT - X0 x2 x4 [ max. | +24VOUT= | X0 [ X2 [ X4 | X6 |
400mA ] [ XI_| X3 | X5 ] « awomA LSS ] 1 X1 ] X3 ] Xs [ X7 ]
Muranmre MutaHne
MOCTOSHHBIM FBs-10MA-D / FBs-10MC-D o FBs-14MA-D / FBs-14MC-D
TOKOM TOKOM
IN 5117 24vDC in —Hi1=— 24voc
v i 7 . D Vi VZ | VA4 SN
g | co 0 [ ¢z 3 [ [SACE] Co 0 ["ca [ ¥3 5| WS

20 To4ek undposbix B-B rmaBHoro 6roka (12 Touek Bxo4oB, 8 ToUek BbIXOAOB)

ma. |+ 24V OUT — X0 .¥3 x4 X6 .t X10 L]
400mA S8 * X1 X3 X5 X7 X9 X1 L]

MuTaHWe nepeMeHHbIM TOKOM FBs-20MA / FBs-20MC

IN —E— AC100-240V
I % 7] YA | V5 ] V6 v
|e|cn|\ro T2 Y3 ] ca | C6 [ v7 v ] SRCE]

e, |+ 24V OUT — X0 X2 x4 X6 X8 X0 .
400mA, 3 » X1 X3 X5 X7 X0 X11 .
MuTaHne NOCTOSAHHLIM TOKOM FBs-20MA-D / FBs-20MC-D
IN =i 19— 24vDC

. il ¥2 iz} ¥E V6 .
C0 Y0 T2 Y3 c4 T6 id + [ SECE]

. 24 To4KM undpoBkix B-B rmaBHoro 6roka (14 Tovek Bxogos, 10 Touek BbIXOAOB)

MK | +2avour- | X0 | Xz | X4 X6 XB pali] X2
400mA LSS T « | X1 [ X3 ] X5 X7 X9 X1 X
FBs-24MA / FBs-24MC
MuTaHne nepemeHHbIM TOKOM
M AC100~-240V
* Y1 Yi Y4 Y5 Y& Y8 [ sinr |
o | C i 7 () Y7
max. | +24VOUT- | X0 | Xz | X4 X6 XB X0 x12
400mA, LSS [« | X1 [ X3 [ X5 X7 X4 X11 X
MuTaHWe NOCTOAHHBLIM TOKOM FBs-24MA-D / FBs-24MC-D
IN —Hi1F— 2avDC
« | YT | Y f Y4 | Y5 | Yo [ Y | [SINK |
a co|\f0|c;3|v3|c4|cs|w|v9|
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. 32 Touku undposbix B-B rnaBHoro 6roka (20 Toyek BXoAoB, 12 TOYEK BbIXOAOB)

e, [+ 24V OUT - X0 X2 xa X6 X8 x10 X1z X4 Xie x18 . .
400mA i 4 X1 3 )(_5 X7 )Q X11 X13 X15 X17 X19 [ +
Mutanne
nepeMeHHbIM
TOKOM FBs-32MA / FBs-32MC
Mutanne
MOCTOSIHHBLIM FBs-32MA-D / FBs-32MC-D
TOKOM
N HiIF— 24vDe -
[ il Y2 Y4 Y5 1 Y8 Y10 ] 0 [ [ |
i C2 C4 [+ &) Yo [ . .

. 40 Touek undposkix B-B rmaBHoro 6rnoka (24 Touek BxoaoB, 16 Touek BbIXOA0B)

e, |t 24V OUT 0 ] X | M WE | W8 | K10 | Xi2 | Xi4 | Xie | Xi8 | Xa0 | %2
400mA } v Xi X3 X5 ] X7 [ X9 [ XU [ Xi3 | Xi5 | X7 | X19 ] %21
MutaHue
nepemMeHHbIM
Toron FBs-40MA / FBs-40MC
1N —f5—y AC100-240V
-F.F.lw!vz|v4 YS!YGI-!YB N I 0 3
o C! 0 7] ] 7 g V9 12 ] vi3 | Y15
max. _+24V0UT— | X0 | X2 | X4 X6 | X8 | X10 | Xi2 | Xi4 | Xi6 | W18 | X20 | X22
00mA T ¥ Xi X3 X5 | X7 [ X0 | XU ]| Xi3 | Xi5 | X7 | X9 | X2
MutaHve
NMOCTOAHHbLIM
TOKOM FBs-40MA-D / FBs-40MC-D
N =i = 24vDC
O iz V2 ] Y. 6 [ Y8 | V10 1 Yiz | Y14
i 7] [+ T g b 12 | vi3 | vis_ | MR

e 60 Touyek undpoBkix B-B rnaBHoro 6noka (36 Touek BxoOoB, 24 ToOYeK BbIXOAOB)

max. |+ 24V OUT — ﬁ X2 x4 X6 | X8 [ X10 X12 ﬁ4 X16 X18 X20 X22 X24 X26 X28 X0 x32 X34
400maA, 4 3 X1 X3 X XF X9 X11 X131 X15 X17 X19 X211 X23 X25 X27 X29 X1 X33
MuTtanue
nepemMeHHbIM
TOKOM FBs-60MA / FBs-60MC
ELA|
max. |+ 24V OUT = X0 X2 X4 X6 X8 X10 X12 X14 X16 X18 J(.‘E-D X232 x24 X26 X28 X30 X3z X34
400maA I ] X1 X3 X_S X7 )(_9 X11 X131 X15 X17 X19 X21 X23 X25 X27 X290 X1 X33
MutaHne
NOCTOSAHHbLIM
TOKOM FBs-60MA-D / FBs-60MC-D
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‘ 1.7.3 Brok paclumpeHus umdpoBbix B-B | [HecbemHas knemmHas kornogka c warom 7.62 mm]

e 24 Touku umdposbix B-B 6noka paclumpeHnns (14 Touek Bxogos, 10 Touek BbIXOAOB)

max, Lt 24V OUT— | X1 X3 | X5 | X7 | X | Wit | X3
0omA T + X2_| X& | X6 | Xa | Xio | X12 | X
MuTtaxne
nepeMeHHbIM
P FBs-24EAP
TOKOM
1N B AC100~240v
v | v [ v [ Ve [ V6 [ v [ W]
a C1 | Y1 | 3 ] v4 | ©s | Cr | Y8 [ vio | MSCE
max Lt2avour— | x1 [ X3 X5 X7 X9 X1 | x13
wmA LSS L+ ] X2 | X& | X6 | X8 [ Xi0 | X1z | X
MutaHue
NOCTOAHHbIM FBs-24EAP-D
TOKOM
1N —Hil—— 24vDC
I I T O I A |
a c1|Y1|ca|v4|c.-s|m|\'s|v1n|

e 40 To4yek undposbix B-B 6noka pacumpeHnus (24 Toukmn Bxogos, 16 ToUeK BbIXOLOB)

max. |_+2avour— [ x1 X3 X5 X7 X3 | x11 [ x13 | x15 | xa7 [ x19 | xe1 [ xe3
400mA SIS [ %2 x4 X6 X8 X0 ] X12 | x4 | X16 | X18 | X20 | X22 | X4
MuTtaHve
FBs-40EAP
nepemMeHHbIM
TOKOM
N —3— AC100-240V
v Y2 Y3 Y5 Y6 Y7 v Y9 Y11 0 Y13 | Y15
] c1 Y1 C3 Y4 c5 C7 Y5 ] ¥i0 [ Y12 | c13 [ Y14 [ Yie
max. [+ 24V OUT — 1 X3 X5 X7 xo | X1l | X3 | xa5 | xa7 [ xi9 | xet | xe3 |
400mA SIS [] %2 x4 XE X8 xto | x1z | x14 | xi6 [ xi8 [ xz0 | x22 | xo4 ]
Mutanve
NOCTOAHHbIM FBs-40EAP-D
TOKOM
i 4117 24vDC
. Y2 Y3 Y5 Y6 YT [ Y9 Y11 [] Y13 Y15
C1 Y1 ) Y4 c5 C7 Y8 C9 VA0 | Y12 ] Ci3 | Yia | vie JMRSRCE|

. 60 Touek undposbIx B-B 6noka paclumnpeHus (36 Touek BXogoB, 24 TOYKM BbIXOAOB)

max. [t E 4 X3 X5 X7 X8 | A1 | X139 | x5 | X7 | X19 | Xef | X23 | x25 | 27 | Xe9 | a1 | X33 | Xas
400mA S'S 0 X2 X4 XE X8 xto [ xiz T xia [ Xi6 [ 15 [ X20 [ X22 [ Xo4 | o6 | X258 [ X30 | X32 [ X33 | X36
MuTtaHve
nepemMeHHbIM FRS-B0EAP
TOKOM
AC100-240V
O Y, Y. Y5 Ve ik 0 Y9 i " N Y15 4 Y| Y19 . Y21 Y.
1 Y1 C3 Y4 5 C7 Y5 Ts | vio | viz J Ciz | via | vie J ci7 | vis | veo J Co1 | vzz | vea JMScE]
——
— —— —
ma. [+ 24V OUT — 3 X3 X5 X7 X8 | KA1 | X13 | XI5 | X17 | X139 | X21 | X23 | 25 | A27 | X29 | X31 | X33 | X35
400mA X0 T xi X T xie T x1 X0 1 Xea 1 oge T X0 X34 T X536
MuTtaHve
NOCTOAHHbIM FBs-60EAP-D
TOKOM
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‘ 1.7.4 Mogynb paclumpeHms undposbix B-B | [HecbeMHas knemmHas konogka ¢ warom 7.62 mMm]

. 8 Touyek ungposbix B-B Moayns (4 To4kM BXOOoB, 4 TOYKM . 8 Touvek umdpoBbix B-B Mmogyns (8 Touek BxogoB)
BbIXOOOB)
SIS X1 X3 L] SIS X1 X3
[ 1 x| ¥4 T +] [ » T 2 [ %4 [ 7]
FBs-8EA FBs-8EX
||
* Y1 Y2 Y3 - -
[ T+ % [ %]
[ & Jcrcs [ v] [o 1 + T % | x5 ]
. 8 Tovek undposbIx B-B Mmoaynsa (8 Touku BbIXOA0B) . 16 Tovek uncposbix B-B moayns (8 Touek Bxogos, 8 Touek
BbIXO0B)
L] 1 ] . C3. . . -S."S X1 X3 .)(5 Xr [
L) X2 XA X X 1 v
FBs-8EY FBs-16EA
Jsrce]
[+ T V5 [ v6 [ 7 ]
] [+ C7 Y8 c1 Z [%] 5 Y6
. 20 To4ek undpposbix B-B mogyns (20 Touek BxoaoB) . 16 ToYek umdpobix B-B rnaBHoro 6noka (16 Tovek BbIXo40B)
S5 X1 X3 X5 X X3 c1 Y2 3 5 Y& Y8
* X2 X4 X6 X8 Xi0 Y1 Y5 Y7 [
FBs-20EX FBs-16EY
X1 X3 X15 X7 X193 Y9 Y11 Y12 Y13 Y15
T Xx12 X14 X186 X8 X0 €] Y10 Cc11 c13 14 | Y16

e 24 Touku undposbix B-B Mmogyns (14 Touek Bxogos, 10 To4ek BbIXOAOB)

L) k] X1 X3 X5 X7 X3 X111 X13
SIS » X2 X4 X6 X8 X0 | xi2 | Xxi4

FBs-24EA

. v [ Y2 Y3 Y5 i Y7 Y9
S 0 S 0 0 S A LI L

e 40 Touek ungpoBbix B-B mogyns (24 Toukm Bxoaos, 16 ToYeK BbIXOO0B)

[] ] X1 X3 X5 X7 X0 | i1 | X3 | xis [ X17 | x19 | X21 [ Xa23 |
/! » ¥ x4 X6 Xs L X0 [ x12 T s T Xf6 J Xie T Xou T X7 T i |

FBs-40EA

e 60 Touek uncpoBbix B-B mogyns (36 Touek BXOAOB, 24 TOYKM BbIXOL0B)

» ] 1 X3 x5 X7 EX) X1 13 X15 X7 x19 x21 x23 x25 xar X29 X3 X33 X35
3 » X2 X4 X6 X8 X10 X12 X14 X16 X18 X20 Xz2 X24 X26 X28 X30 X32 X34 X

FBs-60EA




MINOTHOCTU

1.7.5 Mogynb paclunpenns undposbix B-B Bbicokowm

[MpsiMoyronbHbIA 30-KOHTaKTHBIM pasbem ¢ warom 2.54 mm]

24 To4kM umMdpoBbix B-B moayns ¢ BbICOKON
NMOTHOCTLHIO (24 TOYKM BXOLO0B)

FBs-24EX
r——
I 2
S/81|e s X1
X2|o o] X3
X4|o o] X5
X5 |o o] X7
X8|= o |FG
5/52|e s ] X9
X100 e s X141
X12 v a]X13
X14 e s X15
X16|o a|FG
S/83 e s XA7
X18]e o] X19
X20|e =] X21
X22 o o] X23
X24|e 8 )FG
29 30

e 24 TOYKM LNGPOBbIX TPAH3UCTOPHBIX BLIXOAOB MOAYNSA C

BbICOKOW NMIOTHOCTBLHIO (24 TOYKM BbIXOAOB, TUMA CTOKa ToKa)

FBs-24EYT

r—

I 2
Y1+ )= oY1
Y2 e af Y3
Yd o o Y5
Y& )= o] Y7
yale afvi-
Va2+]oe a]Y9
Y10 0e oy
¥12 = afv13
Y14 )= ] ¥15
Y16 o ofva-
W3+|e a| Y17
Y15 )= =| Y19
Y20]e =fv21
Y220 ofv23
Y24 e o fva-

25 30

[ 1.7.6 Moaynb paclumMpenust YucneHHbIx B-B

| [MpsAMoyronbHbIA pasbem ¢ warom 2.54 MMm]

. Mogynb ons 7-cermeHTHbIx CU[, aucnnees
(8 pa3psagos/-7SG1, 16 paspsgos/-7SG2)
[MpsaiMoyronbHbIA 16-KOHTAKTHBIN pasbeM C warom 2.54

MM]

FBs-7SG1/2

CH1

e  BxopgHoii Modynb KOAOBOrO AMCKOBOrO NepeksoyaTens
(8 4-3HayHbIX)

[MpsiMOyronbHbIA 30-KOHTAKTHBIM pasbeM C Larom

2.54 mm]
FBs-32DGI
—
I 2
FG|a o] 24v+
24v-[e s |NC
s1fe o]s2
530 =54
s5(e o|s8
s7|= =|s8
Dole =|D1
D2 e =|D3
D4 |v o|D5
D& v =|D7
D& = =|Dg
D10|= =] D11
D12|e =|D13
D14 | =|D15
NC s =[NC
22 30

| 1.7.7 Moaynb paclumperus aHanorosbix B-B

| [HecbeMHas kneMmHas konogka ¢ warom 7.62 mm]

6-kaHanbHbIM MOAYNb aHanorosblix Bxogos AL

L
FBS-6AD

o
T4+ | I5+

I2- | 13- | 14- | 16-

Mogynb aHanoroBbIxX BbIXo4oB, 2 kaHana LIAT

[ A5 1 oo- 1 o1 ]

Lgl L1EJ

FBs-2DA
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. Moaynb aHanoroBbIxX BbIX04o0B, 4 kaHana LIAT

[] AG 00- | O1-
c C
P L L

FBs-4DA

Hy o
21 3]
] . O+ [ O3+
v v | O | oo-

e  Mogaynb aHanoroBbix B-B, 4 kaHana AL, 2 kanana LIAM

AG

c

[8]

oo s T on
[ C
gl Ll

FBs-4A2D

[ [ [

K E RN

I0+
I0-

I+ | T2+ | T3+
I1- | 12- | 13-

] 1.7.8 Mogynb BXxogoB TeMnepartypsbl

. Mogaynb ¢ 2/6 kaHanamu BXOAOB ANS Tepmonap

e  Mogaynb ¢ 6 kaHanamy BXo4o0B 4S9 TEpMOMETPOB
conpoTtueneHni RTD

FBs-TC2/TC6

FBs-RTD6

P2+ Pi+ P4+ P5+
p2- P3-

| [HecbemHasa kneMmHasa konogka ¢ warom 7.62 M|

. Mogaynb ¢ 16 kaHanamu BXOAOB AN Tepmonap

FBs-TC16

e | T8 |

T+ | Tor | T10+ | Tid+ | T2+ [ Tid+] T4+ [ Ti5+ |
|

TI0- | T | 112 | T1e | TE | T ]

e  Mopaynb c 16 ka
COMPOTUBNEHUI

Hanamu BXxogoB Ana TepMomMeTpoB

RTD

FBs-RTD16

P+ | Pe+ | P | PO+ | P+ | Pl | PIa+] Pld+ | Pls+ ]

| P7- | P& [ P9 |

P10 | _PT- | PiZ | PIZ | P1Z | Pis ]

] 1.7.9 Mogynb paclumpeHnsi 6yioka NMTaHus

MNutanne
nepeMeHHbI
M TOKOM

L+24VouT= | » |

max | ¢ | ¢ [ o T

250mA

FBs-EPOW

iy i AC100-240v
@ - .

| [HecbeMHas knemmHas konofka ¢ warom 7.62 mm]

| +2avout- | » | « [
mac|_* | * [ v [ « |
250mA,
Mutanne
MOCTOSIHHbLIM FBs-EPOW-D
TOKOM
+ =
IN !l 24vVDC
a . " ]
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1.7.10 Mogynb cBsasn (CM)

e 2 nopta RS232

QF e

(ZEz8y 1104

(Zezsy) e1u0d

FBs-CM22
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| 1.7.11 MNnata cBsa3u (CB)
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| 1.8 YepTexw ¢ rabapuTHLIMM pasmepamm

(1) BHewHwun Bug I:

maBHbI 6nok:FFBs-10MA, FBs-14MA

Mogynb pacwupenus: FBs-16EA, FBs-20EX
* (rmaBHbIA MOAYIb M MOAYIb PaCLUMPEHVS UMEIOT OAUHAKOBOE OCHOBaHUE, HO PasfNYHbIE BEPXHUE KPbILLKM, Kak Noka3aHo Ha
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(2) BHewHwui Bug II:
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naBHbIN 6510k: FBS-20MA, FBS-24MA, FBs-32MA, FBs-40MA, FBs-60MA
Mogynb paclumpeHus:FFBs-24EA(P), FBs-40EA(P), FBs-60EA(P), FBs-TC16, FBS-RTD16
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130 mm FBs-32MA, FBs-40MA, FBs-40EA(P)
175 mm FBs-60MA, FBsS-60EA(P)
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(3) BHewwHuit Bug I
Mogynb paclwmpenusi: @ FBsS-8EA, FBs-7SGA, FBs-6AD, FBs-2DA, FBs-4DA, FBs-4A2D, FBs-TC2, FBs-TC6, FBs-RTD6, FBs-
CM5H
@ FBs-24EX, FBs-24EYT, FBs-32DGlI
* (mogyrmu @ n @ nMetoT 0QMHAKOBOE OCHOBaHWE, HO PasrnMyHble BEPXHME KPbILKWU. BepxHsis kpbiika moaynsi 1 nokasaHa Ha
crnegyoLwem puUcyHke)
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(4) BHewHui Bua 1V:
Mopgynb cBsiau: FBs-CM22, FBs-CM55, FBs-CM25, FBs-CM25E, FBs-CM55E, FBs-CM25C, FBs-CM5R
*(Bce moaynu nMerT 0QMHAKOBOE OCHOBAHWE, HO pasfnnyHble BepXHME KpbILKU. BepxHas kpbiwka mogyna -CM25E nokasaHa
Ha crieyoLlLeM pUCYHKe)
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(5) BHewwHwit Bug V:

MaHenb nporpammaropa: FP-07C

(6) BHewwHui Bug VI:
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MaHenb goctyna k gaHHbIM: FFB-DAP
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naBa 2 ApXuTeKkTypa CUCTEMbI

| 2.1 OpgHo6noyHas cuctema MNINK FBS-PLC |

OpHobnoyHast cuctema o3HadaeT, YTO BCSA CUCTEMa MOCTPOEHa Ha ocHoBe ofgHoro 6rioka FBs-PLC u ero 6Gnokos/mogynen
paclwmpeHuin u nnat/mogynen cBsa3n. Takas cucTemMa UMeeT OrpaHUMYEHHbIE BO3MOXHOCTM (CMOTPW Aanee), O4HaKO UX MOXHO
pacLumpsTh 3a CHeT CBA3W nNpoueccopa ¢ ApyrMmu npoueccopamu no kaHany LINK u ¢ mogynamu/6nokamu pacumpenus (cmotpuTe
crnepywowmii pasgen). Ha pucyHke Huxe nokasaHa 6nok-cxema ogHobnouHow cuctemsl MK FBs-PLC, roe nokasaHbl nmetowmecs
rmaBHble OrokM, a Takke nepudepuiiHbie YCTPOWCTBA C KaHanaMu CBSI3W U Pecypchbl paclUMpeHUsi BXOOOB-BbIXOAOB (CreBa u
crnpaBa COOTBETCTBEHHO).

Mporpammupyemble

ycTpouncrea Ethernet (Tonbko moaynb ¢ cyddmkcom “E”) BnOK/MOAYIb PACLIMPEHNS LdpoBbIX B-B

F 3
Lincbposoit xog (D) FBs-24EA(P) T
5 FBs-40EA(P)
3 FBs-60EA(P) EP
- 1]
KomnbioTep Mogyrnb cBsiaun FBs-8EA "ﬁﬁ
: FBs-8EX :
- FBs-8EY —o0 o—
—» FBs-CM25E OHkozep FBs-16EA
I‘ | FBs-CMSSE M FBs-16EY 000
P maBHbI
FBs-CM22
CuuTbiBaTENb s Grok U FBs-20EX :> N s
WITpUX-Koaa FBs-CM55 FBs-24EX —/O\_
MopT3
»| FBs-CM25 FBs-10MA/MC FBs-24EYT
FBs-14MA/MC DO
F
' FBs-20MA/MC
& USB wn Mopt4 | FBs-2amamc Bnok/MoAy b PacLLMPEHIUs aHaNoroBbIx B-B
Korcons co cxemoi RS232 Mopr3 o FBs-32MA/MC /‘
NPON3BOLCTBEHHO- MopT0 ¢ FBs-6AD .
ro npouecca t FBs-40MA/MC € AI
il FBs-2DA
MopT2 N
| FBs-60MA/MC —
Mopr1 FBs-4DA
MnaTta cBA3K S FBs-20MN FBs-4A2D .
FBs-32MN
WHTepdeiic ‘ F FBs-44MN Mopayne BxogoB TemnepaTypbl
yenosek-mawuHa | Mopr2 FBs-CB2
* FBs-CB22 U FBS-TC2 — » TC
FBs-CBS FBs-TC6
FBs-CB55 - FBs-RTD6 %
MopT1 :
. MEESCE | il | 7] Fes-Tcis G
FBs-CBE ' FBs-RTD16 —
V4 S —_—
Mopt1 Mopynb paclumpeHus YncrneHHbix B-B
- CepBocuctema T KE N IWI
4 HEEH
_ / Ethernet FBs-7SGH1 | [, (0, O
. . DO i
FB—DAP{R) ] Lincposoii Bbixog (DO) || FBs-73G2 - . = .
naTa Ans MeTok 5 | —E|—B
. REID FBs-32DGI —— E E E
«— MepudepuitHble pecypcsl B-B (¢ - € (o) >

KaHanamu CBHSM)
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Bcero MNK FBs-PLC nogaepxuBaet makcumym 256 Todek Lumndposbix Bxogos (DI), 256 Toyek umgposbix Bbixogos (DO), 64 cnosa
yncnenHoro Bxoga (NI) n 64 cnoea umcneHHoro Bbixoga (NO). 3a cyeT Hanuuusa cneumanbHbIX UHTEPMENCHBIX MOAyNel MOXHO
HenocpeACTBEHHO MOAKMYaTb TakMe YCTPOMCTBA, Kak Tepmonapbl, TEPMOMETpbI conpoTuBneHns RTD, 7-cerMeHTHble gucnneu
CW[ v kopgoBble AUCKOBbLIE NEPEKMOYATENM, KOTOPbIE NMOKa3aHbl BbiLLE.

UTo kacaetca pecypcoB cBsaA3u, annapatypa [JIK FBs-PLC nossonseT vcnonb3oBaTb A0 5 nNopToB CBA3M (C MakcMMmarbHON
ckopocTbto 921.6 kbG/cek). Kpome cTaHgapTHOro npoTokona nepefaydn panHbix FATEK, nopoepkvBatoTcsi Takke NPOTOKOS
Begywuin/segomeln Modbus 1 nonb3oBaTenbCkuin. Takme BO3MOXHOCTM CBA3WM MO3BOMAIOT NErko NOAKMI0YUTE Nporpammupyembie
nepudepuiiHble yCTponcTBa, Hanpumep, 3NEKTPOHHbIE BECHI, CHUTLIBATENb LWTPUX-KOAA U PasfMyYHble CHETUMKM U AaTUUKK.

| 2.2 Opranuaaums MHOrO6M04HOM CUCTEMbI

3a cyeT coeaMHeHns kaHanaMmm CBS3n C UCMONb30BaHUEM CreumnarnbHblX ApafiBEPOB CBA3WN HECKONbKO OAHOGMOYHbIX cucTem MK
MOXHO 06beauHUTL Ansi COBMECTHOro AocTyna k pecypcam ¢ pasHbix MJIK unu ¢ MINK n ¢ Beaywero komnbioTepa. 3T0 onucaHo
HUXe:

| 2.2.1 CoeauHeHue Heckonbko MIK FBS-PLC (kaHan cBsiav NpoLeccopos) |

CeTb RS-485
{(
Al
MmaBHbIN MmaBHbIN maBHbIN
6nok FBs- 6ok FBs- 6ok FBs-
PLC PLC PRt PLC

Mepucpepuitioe  |/O Nepudpepuitoe  |/O Mepudepuitioe [/
yCTPONCTBO yCTPONCTBO YCTPOMCTBO

Kak nokasaHo Ha p1CyHKe, C MOMOLLbI CKOPOCTHOMN ceTu RS-485 MOXHO nerko coeamHnTb BMecTe 2~254 rnaBHbix 6rokoB (Kaxabln
MJIK nmeeT cBOM COBCTBEHHLIN HOMEpP CTaHuuu). [na 3TOro JOCTaTOMHO TONBbKO HanucaTb M BbINONHWUTL koManabl CPU Link Ha
OLHOM M3 rnaBHbIX GNIOKOB, KOTOPbLIA MpU 3TOM CTAHOBUTCS Bedyuwlen ctaHumen (mactepom) cetu CPU Link. Ha ocTanbHbIx
BeoOMbIX 6rokax He Hago nodaBaThb HUKaKMX koMaHa. Bepywimin npoueccop aBToMatudecku cobvpaeT MHopMaumio 1 AaHHble C
HY)XXHbIX Y4acTKOB BceXx GrokoB (B TOM uyucrie ¢ Bedyllero) U nomeLlaeT ee B yyacTku obwmx gaHHbix (CDM) Ha Bcex bnokax. 3a
CYET 3TOr0 COEOUHEHHble CeTbto GroKM MOryT obmeHMBaTbCA OaHHbIMM Apyr ¢ apyroM. [Mpu 3aToM OAHOGMOYHbIE CUCTEMBbI C
OrpaHu4eHHbIMK pecypcamu B-B npeBpallatoTca B OrpOMHYH0 MOLLHYIO CUCTEMY.

TenedoHHasa nuHUS

—

MODEM MODEM MODEM

MaBHbIN MmaBHbIN maBHbIN

6ok FBs- 6nok FBs- 6nok FBs- -
e PLC PLC PLC
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Kpome ncnonb3oBaHusi Takoro ceteBoro nogknovenus, MK FBs-PLC MOXHO Takke COeauHWUTL ApYr ¢ APYroM C NMOMOLLBI Mogema
no TenedOoHHON NMHUKN CBA3W (BblAENeHHOMW unn obwero nonb3oBaHua TOOIM), npyu aTom obpasdyeTcs AUCTAHLUMOHHAA CeTb M3
Heckonbkux MNK. (Mpu ncnonb3oBaHun TenedoHHOM NuHMKM obwero nonb3oBaHus Beaywwmi MK no ovepean Bbi3biBaeT Bce
Begomsble MJIK.)

| 2.2.2 CoeguHenmne MK FBs-PLC ¢ BegyLmm KOMMLIOTEPOM WM MPOrPaMMUPYEMbIM YCTPOCTBOM

JTio6on n3 natm noptoB cesaAsu MMJIK FBs-PLC MOXHO ucnonb3oBaTb AN COEOMHEHWUS C KOMMbIOTEPOM BEPXHEro YPOBHSA WU
apyrumm cuctemamu, B aton apxutektype MJIK FBs-PLC BbinonHsieT ponb Begomon ctaHuun. MJIK FBs-PLC noppepxvBaet
npotokonsl FATEK n Modbus. CoegnHeHne MOXHO YCTaHOBWUTb, €CfM KOMMbIOTEP BEPXHEro YPOBHS WNW MporpaMMuvpyemoe
YCTPOWCTBO MCMONb3yeT Mobor M3 3TUX MPOTOKOMOB. AN NpUNoXeHun, B KOTOpbIX OTcyTcTBYeT aparBep FATEK n Modbus,
komnaHua FATEK Takke noctaensieT ctaHaapTHbIn cepeep cBa3n DDE, kotopbii no3eonsieT MK FBs-PLC nogkntounTbes K nobon
cucteme, nogaepxmeatowen DDE. Huxke nokasaHa 6nok-cxema Takoro noakntoyeHus.

Benywnin @ [parisep cBsA3n FATEK (TpeTbsa cTopoHa)
KOMMboTEP

i
| A A AN

FBs-PLC FBs-PLC FBs-PLC FBs-PLC FBs-PLC D000

@ [pansep cBs3n Modbus (TpeTbsi cTopoHa)
@ DDE (cepsep cBsisn FATEK)
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NnaBa 3 Cucrema pacwupenus NJIK FBS-PLC

Ecnu uncna Touek B rmaHoM 6noke MJIK FBs-PLC He xBaTaeT Anst KOHKPETHOO NMPUMOXKEHWUS!, TO €r0 BO3MOXHOCTU MOXHO
pacLMpuTb C NMOMOLLbKO JOMOMNHUTENBHbBIX 6nokos/mMoaynen pacwmperus. Kpome uucna touek B-B, uHoraa Bo3HukaeT
HeOOX04MMOCTb YBENUUYUTL YMCIO NMOPTOB CBA3MN.

| 3.1 PaclumpeHvie Toyek B-B |

PacwwupeHnune cuctemsl B-B B MNJK FBs-PLC coctouT u3 umndposbix B-B (Toukm DI/O, cocTosiHMe KOTOpbIX NPeACcTaBneHO OagHUM
6uTom) n yncneHHbim B-B (NI/O, cocTosiHne KoTopbix NnpeactaBneHo 16-6utoseiMm cnosom). Pacwmpenune DI/O unmn NI/O
NPOBOAUTCS C NMOMOLLbIO GIIOKOB 1 MOAYNEN pacLUMpPeHUsi, MOCNeAoBaTeNbHO NOAKNI0YaeMbIX K pa3beMy paclumpeHust Beixoda B-B,
pacnonoxeHHomy ¢ npasoi ctopoHbl MNJ1K FBS-PLC unu moayns/6noka paclumpeHus.

Yucno Touek B-B MJIK FBs-PLC orpaHuyeHo 512 umdposbimu Todkamm DI/O (no 256 ansa DI n DO cooTBeTCTBEHHO), 128
uncnerHbix cnos NI/O (no 64 cnoe ans NI u NO, cooTBeTCTBEHHO). Kpome TOro, annapaTtypa HaknagblBaeT eLle ABa OrpaHNYeHUs.
1. MakcumanbsHoe 4ncno moaynen nnm 6roKoB pacluMpeHnst paBHo 32.

2. MonHas gnuHa kabenen paclwmpeHns aomkHa 6biTb He 6onbLue 5 MeTpoB

& MpumeydaHne

1. Ecnv uncno Ttodek B-B B npuknagHon cucteme HapyLliaeT O4HO U3 3TuUX orpaHundeHun (256 DI, 256 DO, 64 NI, 64 NO), To npu
3anycke rnaeHbii 6nok FBs-PLC cuuTaeT 3To HeBepHOW KOHdurypaumen u yctaHaBnusaeT cnar owmbku, Bknoyas CUO
“ERR” n 3arpyxasi koa owunbkn B YO~Y3 (cmoTpute cTp. 8-2, rmaBa 8). CooTBeTCTBYIOWMIA KoL owmnbkn ByaeT 3arpyxeH B
perucTp coctosiHus npoueccopa (R4049).

2. MakcumanbHoe vucno 6nokos/moayneit pacwmpenns B FBs-PLC paBHo 32. lMpeBbileHWe 3TOro yncna cymtaeTcs owmbkomn
KoHcurypaumm B-B u rmaBHbI 6ok npekpaliaeT paboTy, BbicTaBnseT dnar owmbky, BKoYaeT nHankatop owmnbkn “ERR”
LED n nomewaet kog owmnbkn B YO~Y3 (cmoTpute cTp. 8-2, rmasa 8). COOTBETCTBYIOLMA KOO OLWINOKM ByaeT 3arpyxeH B
peructp coctosiiusi npoueccopa (R4049).

& MpenynpexneHune

1. MakcumanbHasa gnuHa kabenen pacwumpeHust B FBS-PLC paBHa 5 meTpoB. NpeBbilleHne anvHbl Kabenewm MoXeT Bbl3BaTb
ownbKy B onepauusx B-B n3-3a Gonbluoi 3agepkku B annapatype M Hanuyusi HaBOAOK, YTO MOXET NMPUBECTU K cOosiM
annapartypbl U NOsIBNEHUIO yrpo3 Anst 6esonacHocTn nepcoHana. lMockonbky rmasHbIi 6nok MK He MOXeT pacno3HaTb Takyt
cuTyaumio, TO NONb30BaTENM AOMKHLI MPOBEPSATL ANUHY Kabenel n He AonyckaTb Takon CUTyaLuu.

| 3.1.1 Pacwmpenue uucdposbix B-B 1 Hymepauus B-B |

Lindposblie B-B - aT0 TOYKM C curHanamm AMCKPETHOrO Tuna, B TOM Yucne undposbie Bxoabl (C nepson Oykeon X B 0603HaYeHMU
DI) n undpposble Bbixoabl (¢ nepsoi 6ykson Y B 0603HayveHnn DO). Yncno Todek DI v DO MJIK FBs-PLC mMoxHO yBenuuuTe Ao 256
(obo3HavatoTca kak X0~X255 n YO~Y255, kaxpaas rpynna no 256 Toyex).

CocTosiHMe BXoAHbIX KOHTakToB (X0~X255) MJIK noctynaet OT BXOAHbIX CUrHaNOB, NMOAKIIOYEHHbIX K KnemMam LudgpoBoro Bxoga
rmaBHoro 6roka unu 6noka/mMogyns pacluMpeHusi; a COCTOsiHME CurHamna Ha UmMdpOoBbIX BbIXOAHbIX KIEMMax COOTBETCTBYET
COCTOSIHMIO BbIXOAHbIX LndpoBbix pene (YO~Y255) B PLC.

Ha rnaBHom 6noke FBs-PLC Hwxe KNeMMHOWM KONOAKW UMEPOBbLIX BXOOOB W Bbille KNEMMHOW KOMOAKW LMEPOBBLIX BbIXOOOB
UMEITCSt STUKETKM C Ha3BaHWSIMM cUrHanoB. Ha HMX Ans kaxoow KneMMbl ykaszaHbl HOMepa LMgpOoBOro BXOAHOIO KOHTakTa Xn u
uncppoBoro BbixogHoro pene Yn. Ha npumepe nokasaH rnaeHbli 6nok FBsS-24MC, cooTtBeTcTBYHOWME UUpoBLIE BXOOHbLIE
KOHTaKTbl KNEMMHOW KOMOAKM BXOAOB nomeveHbl X0~13, a knemmbl KOMOAKN LMPOBLIX penenHbiX BbIXOAOB nomeyeHsl YO~Y9.
Monb3oBaTensam HyXXHO TONbKO MOCMOTPETb 3TUKETKY ANsi onpegeneHuss Homepa B-B. B o6nactu wnHgmkatopoB CU[ Takke
oTobpaxaetcsa coctosiHne Bkn/Beikn Bcex Bxogos DI (X0~X13) u Bbixogos DO (YO~Y9) rnasHoro 6noka. Monb3osatenu nerko
MOTYT HalTK Kaxayto knemmy no ee Homepy B-B 1 no cocTosiHMIO MHAMKaTOpa, Kak MoKa3aHo Ha pUCyHke Hwxke ans curHanos X10 u
Y5.
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XOTs1 Ha pas3nnyHbIX 6rokax/MoAynsX paclUMpPeHUst UMEIKOTCS Te Xe CaMble 3TUKETKM C HOMepaMmu KIeMM, Kak Ha rmaBHOM 6rioke,
OHM yKa3blBalOT OTHOCUTENbHbIE HOMepa B-B B oTnnune oT abconioTHbIX HoMepoB B-B Ha rmaBHoM Gnoke. Homepa Ha knemmax
COOTBETCTBYIOT TONbKO MOpsAKy BHYTpM Grnoka/mopynst paclumpenusi. Hanpumep, nepsbii koHTakT 6yaet X1 unm Y1, BTopon X2
unn Y2 n 1.40. Bce Homepa B Brnoke/mMoaynsa paclumpeHust HaumHaTtea ¢ 1. dakTnyeckmin HoMep NepBoro KOHTakTa LMdpOBOro
BXOAA WNW BbIXOAA OMNpefensieTcs Kak cymma 4ucria KOHTaKToB BO BCeX Mpeablaylmx Gnokax/mogynsix paclumpenuss Cmotpute
pacyeTbl Ha crieyoLeM pUCYHKe.

X0 X23 X24 Xa7 X38 l X61

l | l l l

WXl * » s a 2 3 0 s 28 o ¢ 5 1 X23 SX1X2 s s s s s s s s X14 HINH2 o » o s = » 12 + s s = s o %24

T

FBs-40MA % T % FBS-40EAP

naBHbI 610K 1-bI 6ok/mMmopaynb 2-o1 6nok/moaynb
pacLumpeHus paclumpeHust
YOY] ® & = o & & = « s s & & Y15 Y1Y2 s » = o o & & @ Y10 Y1YZ *» o o o s s s & s & = & Y16
Yo Y15 Y16 Y25 26 a1

Kak nokaszaHo Ha pUCyHKe BhbILLE, MOCKOSbKY YMCNO BXOAOB X ABYX NpeablayLimnx 6nokoB paBHbl 23 U 14 cOOTBETCTBEHHO, TO HOMEP
BXOAHOro koHTakTa X12 BTOporo 6roka paclumpexus byger:

X (23+14+12) = X49
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| 3.1.2 PacwupeHune yncneHHoro B-B n Hymepauws kaHanos B-B |

Cuctema uncneHHoro B-B B MNJIK FBs-PLC obpabaTtbiBaeT 16 0AHOOGUTOBLIX AaHHbIX Kak oAHO 16-OMTOBOE CrOBO C AMana3oHOM
3HaueHu 0~65535. Mockonbky YncneHHble AaHHble FBs-PLC xpaHnsaTca BHyTpu MK PLC (B cnoBax 16 61T), NO3TOMY YMCNEHHbIE
BXOZbl-BbIXOAbl Ha3bIBAOTCA perncrpamu Bxogamu-Bbixogamu. BxoaHble permctpol (IR) nmetotr 64 cnosa ans Bxogos (R3840 ~
R3903) ¢ BHewHux moaynewn uncnexHHoro Bxoaa (NI), a BeixogHbele pernctpbl (OR) Takke umetot 64 cnosa (R3904 ~ R3967) ans
BblBOAA BO BHELLUHME MOoAynu YncrneHHbix Boixogos (NO).

Mopaynsmu uncneHHbix BxogoB (NI) sBnsilOTCS Moaynu aHanoroBbiX BXOAOB, MOAYMb BXOOOB TemnepaTtypbl M MOAyMb BXOAOB
OMUCKOBbIX Nepekntoyatenen, ncnonbaytowme pernctpbl (IR) ans nepegaym coctosHus. Mogynb aHanoroBbiX BbIXOAO0B, MOAYMb 7-
CErMEeHTOro AuCnnes - 3T0 MOAYINN YMCIEHHbIX BbIXOAOB, KOTOpbIE MOMy4YatoT KOAbl HEMOCPEACTBEHHO M3 BLIXOAHbLIX PErMCTPOB
(OR). Mogynu aHanoroBbiX BXOAOB, aHaNoOroBOro BbIXOAOB M BXOOOB TemnepaTypbl paboTaloT C aHanoroBbIM HamnpsbkeHuem u
TOKOM, a MOAyNb OUCKOBbIX Nepekmnoyatenen u 7-CerMeHTHOro Aucnnest Ucnonb3yT yaobHbIM Ans nonb3oBaTens ABOWYHO-
OeCATUYHBIA koAd. AMMMMTYyAa TOKa W HamMpsbkeHUs UNW BenuuMHa [ABOMYHO-OECATMYHOro koga npepactaensietca 1606uTHOM
BEMMYMHON B COOTBETCTBYlOWEM pernctpe. COOTBETCTBYHOLUMA CUTHaAN TOKa/HanNpshKeHUs unu BenuyuHa koga B nobom um3
pernctpoB IR nnn OR a moagyne NI/O HasbiBaeTca kaHanoMm (CH). KaHanbl B mogyne NI HasbiBatoTCsl KaHanamu YMCNeHHbIX BXOO0B
(kananbl NI), a kaHanel B Moayne YncneHHbIX BbixogoB NO Ha3biBalOTCS KaHanamm YicneHHbIX Beixodos (kaHanbl NO). KonnyecTso
pernctpoB IR/OR, ncnonb3yembix B kaHanax NI u1 NO B kaxgom mopgyre, 3aBUCUT OT TuMna Mopynsi u paboyero pexuma. B
cnepytoLelt Tabnuue ykasaHo ymcno pernctpos IR 1 OR, ncnonb3yemsbix kaHanamu NI n NO B kaxagom 13 mogynei NI/O:

Yucno Yucno
Ha?’BaH,\TI?OMOHym Ka'\:ae;gaNl Kaﬂig(?\lo 3aHnMaeMbIx | 3aHMMaembix Mpumeyatie
IR (croB) OR (cnoB)
CHO 1
CH1 1
FBs-6AD che 1
CH3 1
CH4 1
CH& 1
FBs-2DA RO !
CH1 1
CHO 1
FBs-4DA Sl !
CH2 1
CH3 1
CHO 1
CHA1 1
FBs-4A2D che L
CH3 1
CHO 1
CH1 1
FBs-32DG! Bes aTukeTKM 8 Tonbko CH
FBs-7SG1 CHO 3(D)
4(ND)
3(D) D: pexxum gekogmpoBaHus
CHO 4(ND) ND: pexum 6e3 gekognpoBaHus
FBs-75G2 =
CH1 (D)
4(ND)
FBs-TC2 1 Tonbko CH
FBs-TC6/RTD6 Bes atukeTkU 1 Tonbko CH
FBs-TC16/RTD16 Bes aTukeTku 1 Toneko CH
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Bbluncnernve Homepa IR mnu OR ana mogyns NI/O HaunHaeTca ¢ nepsoro 6mnoka/moaynsa pacwmpeHus (B rnmaBHoMm 6roke Het
NI/O). Mepebit kaHan NI cootBeTcTBYeT nepsomy pernuctpy IR (R3840). Mpu nobaeneHun k R3840 uucna IR, ncnonb3yembix B
nepsom kaHane NI, nonyyaetcs Homep IR anst BToporo kaHana NI. Mpu go6aeneHun k Homepy IR BTOporo kaHana NI uucna IR,
ucnonb3yembix BO BTopoM kaHane NI, nonyyaetca Homep IR gnsa Tpetbero kaHana NI Bce nocnegytouwime Homepa nonyyarTcs
aHanormyHo. To4Ho Tak xe, nepsbli kaHan NO cooTBeTcTBYeT nepsomMy pernctpy OR (R3904). MNpu aobasneHun k R3904 yncna
OR, ncnonb3yembix B nepeoM kaHane NO, nonyyaetcs Homep OR ans sToporo kaHana NO. lMpu Takux pacyeTtoB Ansa kaHanos NI
Hago y4uTbiBaThb TOMbKO KaHanbl NI u He yunTtbiBaTh kaHanbel DI/O 1 NO. A B cnyyae kaHanoB NO Hafo y4mTbiBaTb TOMbKO KaHarbl
NO u He yuuTbiBaTb KaHanbl DI/O 1 NI. Cnegyowmii pucyHoOK nokasbiBaeT cBs3b Mexay kaHanamu NI/O u pernctpamum IR 1 OR B
MnK.
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Ha atane 3anycka MNINK FBs-PLC aBTomaTtuyecku onpegensieT Tunbl U HoMepa kaHanos CH B Moaynsix/6rnokax paclumpeHus.

Mpu pabote MK FBs-PLC cuntbiBaeT BxogHble 3Ha4veHus CH n3 moayns NI n coxpaHsieT ux B COOTBETCTBYHOLLMX perncrtpax IR
(R3804 ~ R3903), u BbiBOoaUT 3HayeHus u3 OR (R3904~R3967) B kaHanbl B mogynsix NO. lNMonb3oBatento He Hago BbINOMHATb
HMKaKOro KOHUIrypMpoBaHUs U HACTPOMNKK.

| 3.2 PaclumpeHuve nopToB CBS3N |

B rnaBHom 6noke MJ1K FBs-PLC nmeeTcs oamH BCTPOEHHbIV NOpT cBsA3M (nopT 0 ¢ onuMoHHbIMKU nHTepdericamm USB nnm RS232).
[ins paclumpeHns kaHanoB CBA3W MOXHO ycTaHoBUTb nnaTy cesasun (MC) nnu mogyne ceasm (MC). Umetowmecs mogenu MNC n MC
rokasaHbl H1xXe:
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Homep moaenu TexHUYeckue xapakTepuCcTUKKU
- FBs-CB2 Mnata cBA3n, 1 nopt RS232 (nopt2)
- § FBs-CB22 MnaTa cBAa3n, 2 nopta RS232 (nopt1 1 nopt2)
g z FBs-CB5 MnaTa cBa3n, 1 nopt RS485 (nopt2)
- g FBs-CB55 MnaTa cBa3n, 2 nopta RS485 (nopt1 n nopt2)
s FBs-CB25 Mnata casun, 1 nopt RS232 (nopt1) + 1 nopt RS485 (nopt2)
FBs-CBE Mnata cBasu, 1 nopt Ethernet
E FBs-CM22 Moaynb ces3u, 2 nopta RS232 (nopt3 1 nopt4)
a§ FBs-CM55 Mopgynb cBa3u, 2 nopta RS485 (nopt3 1 nopt4)
Z E FBs-CM25 Mogynb cBa3u, 1 nopt RS232 (nopt3) + 1 nopt RS485 (nopt4)
é FBs-CM25E Mogynb cBsi3u, 1 nopt RS232 (nopt3) + 1 nopt RS485 (nopt4) n Ethernet
FBs-CM55E Moaynb ces3u, 1 nopt RS485 (nopt3) + 1 nopt RS485 (nopt4) n Ethernet

MnaTtbl cBA3U, KOTOPbIE MOXHO YCTaHaBMUBATb HEMOCPEACTBEHHO B rMaBHble 6mnoku FBs, N03BONsOT paclumMpuTb NOPThl CBSA3U Ha
noptel 1 1 2. Moagynu cBA3M M He3aBUCUMble MOAYMMW, UCNOMb3yemble ANS pacluMpeHus MopToB CBSA3U (MopThl 3 © 4),
yCTaHaBMMBAIOTCSA C NIEBOW CTOPOHbI FMaBHOro 6roka 1 nogknoyvaTes K HeMy 14-KOHTaKTHbIM pa3beMoM. Ha nnacTvHe KpbiLKu
nnaT » Moaynew CBA3W MPOMapKMpOBaHbl METKM MOPTOB CBS3W, TaK YTO MOXHO FNErko HamTu Kaxabl nopT. 3a UCKMIoYeHMeM
BCTPOEHHOro nopta cBA3un (nopt 0), KOTopbIN ncnonb3yeT Tonbko MHTepdenc USB nnn RS 232, Bce octanbHble nopThl (nopThl 1~4)
MOryT ucnonb3oBatb MHTepdericel RS232 nnn RS 485. Ha cnefytolem pucyHke nokasaH npumep paclumpeHus 4o 5 nopToB CBA3N
(makcumanbHoe vucno) (CB22 n CM25E).
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maBa 4 PykoBoACTBO NoO ycTaHOBKe

& OnacHo

1. OTkntounTe Bce anekTponuTaHue Bo Bpems yctaHoBku MK FBS-PLC n cooTBeTcTBYytOLWErO 060pYyAOBaHUSI, YTOObI He
OOMYyCTUTb yaapa 3NeKTPUYEeCKNMM TOKOM MUu NOBPEXAeHUss 060pyaoBaHMS.

2. Mocne 3aBepLueHnst Bcex paboT No NOAKMHOYEHNIO NPOBOAOB A0 BKIKYEHUS MUTAHWUS YCTAHOBUTE 3aLLMTHYIO KPbILLKY Ha
€€ MEeCTO Ha KNeMMHOW KOnoake, YTobbl He AONYCTUTL NOPAXKEHUS SNEKTPUYECKMM TOKOM.

3. Bo BpemMsi MOHTaXxHbIX paboT HWMKOraa He CHMMaKTe nblnesawmTHbln nuct MNJIK oo 3aBeplueHus NOoAKIoYEHUsT BCEX
NpoBOAOB, NMOCKOIbKY MonagaHue MNbiy U Mycopa OT NMpOCBEprMBaeMbIX OTBEPCTUA U 06pe3koB NpoBoaoB BHYTpb MJIK
CO34aeT OnacHOCTb BOCMNIaMeHEHs1, MONMOMKM 1 cOoeB npu paboTe.

4. Mocne 3aBepLUeHNst BCEX PabOT MO MOHTaXY W MOAKIIOYEHUIO 0683aTENbHO CHUMUTE MbINE3aLUUTHbIA NIUCT, YTODObI He
AonycTuUTb BOCNNamMeHeHus, nonomku n céos MIK us-3a neperpesa.

| 4.1 Ycnosusi ansa yctaHoskw MK |

/1\  Mpumeyarune

1. MNK FBs-PLC Hago ycTaHaBnuBaTb B MeCTe C YCNOBUSAMW 3KCMyaTaLuMn He Xy)Xe OroBOPEHHbIX B 3TOM PYKOBOACTBE.
Kpowme Toro, sanpewyaetcs akcnnyaTtaums MNJK B Mectax ¢ Hannunem MacnsHbIX Napos, NPOBOASALLEN MbIfW, BbICOKON
TemnepaTypbl, BbICOKOW BMaXHOCTW, KOPPO3UWHBLIX ra3oB, FOPHYMX [a30B, BO3MOXHOCTW MonafjaHus AOXAA W
KOHAEHcauuy Braru, u CUrbHON BUGpaummn nnv yaapos.

2. B 3aBMCMMOCTM OT WCMOMb30BaHWUA W3[enuMss aBTOHOMHO WNW B CUCTeMe ero Heobxoaumo pasmellatb B
COOTBETCTBYIOLLEM KOXYyXe. BbIBOp KOHCTPYKUMM M METOA YCTAHOBKM KOXYXa AOMKHbI COOTBETCTBOBATbL AEWCTBYIOLLMM
MECTHbIM NpaBunaMm N Hopmam.

| 4.2 Mepbl NPeAOCTOPOXKHOCTM NP MoHTaxe MIK

[ns ycTpaHeHus HaBogdok MJ1IK Heo6xoaMMO ycTaHaBNMBaTh BAANMM OT UCTOYHUKOB CUMbHBLIX MOMEX, Hanpumep, BbICOKOBOMbTHOTO
WU CUNBHOTOYHOTO 0GOPYAOBaHMS U MOLLHOWM KOMMYTaLMOHHOW annapaTypbl. [pyrue Mepbl NpesocTOPOXHOCTU:

| 4.2.1 Paamewenune MNK |

Brnokn MNK FBs-PLC Heobxooumo ycTaHaBnuBaTb BepTuKanbHO, 3akpennsatb k perike DIN unu BuHTamu, mogynu /6noku
pacLUMpeHUsl yCcTaHaBNMBAOTCSl C MPaBOM CTOPOHbI OT FflaBHOro 6rioka B nopsigke crieBa HanpaBo. Huke nokasaHo TUNMYHoe
pacnonoxeHue 610KoB.

=
o
o

PekomeHgyemoe
pacnonoxeHue
6nokoB B
MHOro6s104HOM
cucrteme.




| 4.2.2 MNpocTpaHCTBO ANSt BEHTUMSLMM
Tenno oTBOAUTCA OT MK nyTemM KOHBEeKUWUW BO3ayXa. I‘Ipm BepTI/IKaJ'IbHOVI yCTaHOBKe 6nokoB Hag HUMU U nog HAMW Hao OCTaBNATb

3a30p He MeHee 20 MM 4nsi cBOBOAHBIX BEHTUISILIMOHHBLIX NOTOKOB BO3ayxa.
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| 4.3 Kpennenue k peiike DIN |

B mectax ¢ HebGonbwon Bubpaumernn (meHee 0,5 g) 9TO cambiii yOOOHBI METOL MOHTaxa, YNpPOLLaKLWMA TEXHUYEcKoe
obcnyxumBanue. MNoxanyicta, ucnoneadynte periky DIN EN50022, kak nokasaHO Ha pUCYHKe HuKe.

1.0mm 35mm
(0.0391n.) "* (1.38 in.) 4“
7.5mm
(0.29in.) |

MORTaR BosbmuTte 6nok MNJIK nuueBon ctopoHol k cebe 1, HakmoHMB ero nog yrnom 15 rpagycoB, HaXMUTE €ro BHU3
:> Ha penky DIN. Npoasurante ero BHU3, Noka BepxHsAs Kpomka penkn DIN He ynpeTcsa B OTBETHbIN KPOHLITENH

Ha 3agHeii CTeHke Groka. 3aTem NnoBepHUTE GIIOK OTHOCUTENBHO 3TOM TOYKM OMOPLI, NPWXaB Ero HU3 K perike,
1 3ahMKCUpYITE ero B 3TOM MoOJIoXKeHU. JTa npouedypa nokasaHa Ha pUCYHKe HUXE.

YbenuTtech, YTO Ha nanka
humkcaTopa 3aaBuHYyTa, MHade 6ok
He GyaeT 3adMKCUpOoBaH.

-7

)

OemoHTax ||:> BBeawnTte xano ANWHHOM OTBEPTKM B OTBEPCTME B (pukcupytowen nanke moayns ans penkn DIN. BeiTaHuTe
nanky Hapyxy B BblABWHYyTOe nonoxeHue ans cHatua MK, kak nokazaHo Ha pUCYHKe HuKe.

Jlanka B BblABUHYTOM MMOJI0OXKEHUN.
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| 4.4 KpenneHue BUHTaMV |

B mectam ¢ 6onbwum ypoBHeM Bubpauumn (6onee 0,5 g) 6nokn Heobxooumo 3akpennsaTb BUHTamMuM M3 unn M4. Ha pucyHke
nokasaHbl pacronoXeHne n pasmepbl KpenexHbIX OTBEPCTUI AN BUHTOB Anst pasHbix mogenen FBs-PLC.

4 G0mm
ra6aput A: Ef:,_rqg“l,im (2.362in)
<—
Q0rmm
(3.543in)
2-p45 mm
q}__r {0477 in)
(0 827in)

3 4 90mm
Fabaput B: [le??in] (3.543in)

HE—

Bmm
{3.543in)
2-84.5 mm
fH_\‘ {0.177 in)
{0.827in)
labaput C: 130mm
(Em“;ﬁm {5.118in)
K
@Wrnm
(3.543in)
2-945 mm
$ _11— (0477 i)
{0.827in)
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1750mm

[abaput D: p— (6.800in)
{0.157in)
—
@mm
{3.543in)
2-945 mm
(0177 in)

21mm j
(0.827in)

40mm

rabapur E: g (1578 —
+o—
B0mm
(3.543in)
3.8mm
™ (0.150in)
2-P45 mm
:F (0177 i)
21mm
{0 827in)
Fa6apuT F 38 T
N .amm P
abaput . {0.150n) ~] Ll
s
A0mm
(3.543in)

2-@45 mm
'%“'—'/_ (0,177 i)
2imm - fe—

(0.827in)
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| 4.5 Mepbl NPeAOCTOPOXHOCTYN MPU MOHTaXe W pasBogke nposoaos Ans MK |

1. Bo Bpemsi nogkntoyeHmns nposoaos Kk MK FBs—PLC cobntogaiTe Bce AEACTBYOLWME MECTHbIE U HALMOHAsbHbIE HOPMbI U

npaswna.

2. Belbuparite npaBunbHOe ceveHne NPOBOAOB ANSA kaHanos B-B cormacHO HOMWUHamNbHbLIM TOKaM.

3. YKenaTenbHo Mcnonb3oBaTb KOPOTKME NpoBofa. PekomeHayeTtcs cneguTeb, 4Tobbl AnvHa npoBoaos B-B He npesbiwana 100

meTpoB (10 M AN51 CKOPOCTHbBIX BXOAOB W BbIXOAOB).

4. BxogHble NpoBoAa AOSMKHbI ObITb OTAENEHbI OT BbIXOAHbBIX M OT MPOBOAKM NUTaHUA (Ha paccTosiHne He meHee 30-50 mm). Ecnn

npoBoAa OO0KHbI NepecekaTbCAd, TO OHM OO0JKHbI NepecekaTbCA NoA NpAMbIM Yriiom, He OonycKaeTca napannenbHoe

pacrosioxeHne NPOBOAOB.

5. War knemm B konogkax MNJIK FBS-PLC paBeH 7.62 MmM. Huke nokasaHbl KpyTSLME MOMEHTbLI BUHTOB Y peKOMeHAyeMble KNeMMbl

(HaKOHEYHUKM) NPOBOJOB

KrneMmmHasi
Konopka c
warom 7,62 mm

M3

< B6mm (&m-

M3

<] S

KPYTSILLMIA MOMEHT:
6~8 Kkr-cm
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naBa 5 NoaknroyeHne 6510Kka NUTaHUSA, pacyeT NoTpednsemon
MOLLHOCTU U NocneaoBaTesibHOCTb BKITHOYEHUSA
nUTaHus

BHyTpu MIK FBs-PLC umetoTcs Tpu BuAa HanpskeHun nutaHuda: 5 B ans nornyeckux uenen, 24 B Ang BbIXOA4HbIX Lenen n 24 B
ONS BXOAHbIX Lenen. OTU HanpsbkeHWst NOCTynarT OT BCTPOEHHOro 61oka NUTaHus rnaBHOro 6roka mnm 6rnoka paclumpeHust.
Moaynun paclmnpeHuss He coaepXXaT WMCTOYMHMKOB MUTaHUS U MUTAOTCS OT OMOKOB NUTaHMA B rmaBHOM Ornoke unu B 6Gnoke
pacwmpeHus unu ot 6noka nutaHusa pacwuvpenus (FBs-EPOW). Cyddukc “-D” B 0603HayeHun 6roka nMTaHUs rmaBHOro
6noka/6noka pacwupeHuss wunu 6noka pacluMpeHus MNUTaHWs oO3HavaeT, 4YTO OH MUTaeTCss OT MOCTOSHHOro Toka. WHaue
UCMonb3yeTcs NUTaHWe nepemMeHHbIM TOKOM.

& MpumeyvaHve

B npowmblwneHHol cpede Ha Gnok nUTaHWMS MOryT BO34EWCTBOBaTb MOMEXWM OT MYCKOBbIX TOKOB WM BbIOGPOCHI
HanpshKeHus, BbI3BaHHbIE 3anyckoM WMAM  OTKMIOYEHMEM MOLLHOro anektpoobopynoBaHus. PekomeHayeTcs
ucnonb3oBatb BCe HeoOXoAMMble Mepbl (Hanpumep, pasgenuTernbHbIi TpaHchopMaTop WM MeTannooKCUAHbIe
BapucTopsbl) Ansa 3awmTbl MJIK 1 nepudepuniiHbIx ycTponcTs.

| 5.1 TexHWYeck1e XxapaKTepUCTUKM Broka NUTaHWS NEPEMEHHOrO TOKa U NPOBOAKN |

B cemeiictBe FBs-PLC umetoTcs cnegytowme 6noku nutanms: 6rnok 14 Bt (POW-16) gnsa rmasHoro 6noka 10/14 Touek, 6nok 24 Bt
(POW-24) ons rnaBHoro 6noka/6noka pacwumnpenuns 20~60 Touek n 6ok nuTaHmns pacwmpenuns 14 Bt (FBs-EPOW) anst mogynen
pacwmnpenus. 3a mucknoveHnem FBS-EPOW, koTopbili IBNSETCA HE3aBUCUMbIM aBTOHOMHbIM MoayrneM, 6noku nutaHna POW-14 u
POW-24 yctaHaBnuBaloTCa BHYTPU rmaBHOro 6roka unm 6roka pacwumpeHns n noatoMy "ckpbiTbl" OT nonb3oBatens. TexHnyYeckme
XapakTepucTuKM GNOKOB yKka3aHbl HUXeE:

Mopgenb POW-14 POW-24 FBs-EPOW
MyHKT
BxopgHoe HanpspkeHue 100 ~ 240 B -15% / +10%
nuTaHue YacrtoTa 50/600y-5%/+5%
Makc. notpebnsiemas 21 BT 36 Bt 21 Bt
MOLLIHOCTb

MyckoBon TOkK
Honyctumble nepebou
nMUTaHWs
[MapameTpbl NpegoxpaHuTens
Twvn nsonauumn
+5B
(nornyeckue
CXeMbl)
+24 B
(BbIXOAHBIE
uenwu)

20 A npu 264 B
20 mcek (MUH.)

1A ,250B
PasBs3ska TpaHcdopmaTopom/ontpoHamu 1500 B/1 muHyTa
Het*? 5B, +5%, 1 A (Makc.) 5B, +5%, 0.4 A (makc.)

24 B, £10%, 200 MA (Makc.)” | 24 B, +10%, 400 MA (Makc.) | 24 B, 1%, 250 MA (Makc.)

|<BUHELNL Toxiag

+24 B
(BXOAHbIE
uenm)

24 B, £10%, 400 MA (makc.)

24 B, +10%, 400 MA (makc.)

24 B, £10%, 250 MA
(makc.)

Mpumeyanune I, HanpsixeHune +5 B (ans normdeckmx cxem) n +24 B (ons BbIXOOHbIX Lienelt) BbiIBEAEHO Ha pasbeM paclumpeHus B-B,
pacnosioXkeHHOM crnpaBa Ha riiaBHOM 6r1oke/6noke pacluMpeHnst u NpeaHasHavYeHHOM Ans MoAynen paclumnpenns. Hanpsikenve +5
B ncnonbayetcs Takke nnartou ceasu (CBxx) n mogynem cBssu (CMxx). HanpsikeHve +24 B ons uenei BXogoB BbiBe4eHO Ha 2
camble neBble KneMmmbl (C MeTkamu “+24V OUT-") BXOAHOW KNeMMHOW KOMoAKM B rnmaBHOM 6rioke/6rnoke paclumperns ans
NOAKIIOYEHUS K BXOAHbBIM LiensiM MOAyre pacluMpeHns Unn K AaTymkam.

MpumeyaHue *2: HanpspkeHne +5 B B rnasHom 6noke 10/14 Toyek BbipabaTbiBaeTCa 13 HanpskeHus 24 B Ans BbIXOAHLIX Lenen n umeet
napameTpbl 5 B£10% 1 400 MA (Makc.) (cxema nuTaHus pacnonoxeHa Ha nnate B-B rmasHoro 6noka 10/14PTs).

3 o
Mpumeyanne *°: MNpu oTcyTCcTBUM MHTepdelica paclumperusi B-B nctounvk nutanmsa 24 B B rmaBHom 6noke 10/14 Touek npegHa3HayeH TOMbKO Anst
BbIXOAHbIX LieNei 1 ero Hemnb3si UICMOMb30BaTh AN APYruX Lenen.
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& [MpumeyaHne

Hwke nokasaHa cxema NoAKM4YeHUs Lenen nUTaHus nepemMeHHOro Toka B rnaBHoM 6noke/6noke paclumpenus. Heobxoanmo
cobnogaTb crnegyowme Mepbl TeXHUKN 6e3onacHoCTu:

Cobniogante TpebosaHna Y3 n ucnonb3yinTe OAHOMOMIOCHBIN BbIKMNOYaTeNnb  (pa3MbikaHue dcasHoro nmpoeoda L) wmm
OBYXMOJKOCHBIN BbIKMoYaTenb (pasMbikaHne gasbl L n HerTpany N) npu BbIKIIOYEHUN NEPEMEHHOMO 3NIEKTPONUTAHUS.

Mpu BbINONHEHWW pa3BofkM hasHbIn NpoBod L HykHO nogknumTb K knemme L Gnoka, a nposon 3asemnenuss N Hago
noaknounTb K knemme N. Mcnonb3ynTte npoBoaa ¢ ceyeHnem 1~2 MM,

Bce knemmbl 3asemneHna G rnaBHoro 6noka u 6n1okoB/MOAynen pacluMpeHnin HYyXKHO NPOBOAOM C CeYeHUeM He MeHee 2 MMm?
NOAKMYMTb K knemme EG (3emnsi) CMCTEeMbI CUITOBOTO 3IIEKTPONUTAHUS, Kak NOKa3aHO Ha PUCYHKE HIUXE.

& MpeaoynpexaeHve

Bbixoa nuTaHWst gatyvka Henb3si NOAKMYaTh NapannenbHo K APYrMM UCTOYHUKaM NUTaHust, Tak Kak oHn ByayT Mewartb paboTte
Opyr gpyra, Yto MOXeT Bbl3BaTb BHYTPEHHEe MOBPEeXAEHUEe UMW COKpaTUTb CPOK CryXObl. 3TO MOXeT npuBecTn K cbosiM B
pabote MK, BbI3BaTh TPaBMbI Yy NEpcoHarna u NosioMKy 00opyaoBaHus.

BbIXOA NUTaHWs 24 BHeluHwit 6ok BHewwHnii Griok BHetwLHmit 6ok BHeluHee nuTaHne
B (ans exomos) nuTaHus 24 B nuTanus 24 B nnTanms 24 B)
—~— i —~ —— -lll>-|
_m Oatunk o ’_L
frnipmt T ]
BXO,CI BXOF’. KoHBepTep
(DC-OC}
POW-24 POWY-24
R U U
Enox cpu & Ynpas- gy
a1 L nerve ‘e .
= T
L
=| BbIxoa =| Bbixog
-@—&%—
MaBHbIN 6ok gaCL”"‘Pe“"‘e Mogaynb pacluvpexust:
. JI0Ka NUTaHunsa §
(FBS- xxMA) [\’;‘Egv"b gg‘?m"'pe“”“ 5;;; pac;'\";e”"'“ (FBS-6AD, 2DA,
s {FBS-xxa) (FES-ac EAR) TCB,RTDS...)
1OC--24IZI‘-.-'AC:{ [ >
CeteBoe { N #oHn —1~——}———F+ —————————————————— - en G
mTaHmMe E—4—-—————————————+ - 3

’ 5.2 TexHn4eckme xapakTepucTukn BGnoka NMTaHUsa NOCTOAHHOIO TOKa W NnpoBOAKU ‘

B cemeiictBe FBS-PLC umetoTcs cnepytowme 6nokvM nutaHus noctosiHHoro Toka: 6nok 10 Bt (POW-10-D) ans rmaBHoro 6noka
10/10 To4ek, 6nok 16 BT (POW-16-D) gnsa rnaBHoro 6noka/bnoka pacwmpenuns 20~60 Touek n 6mok nutaHus pacwupexms 10 BT
(FBS-EPOW-D) ana moaynen paclumpeHnus. BeixogHas MOLLHOCTL 6r0ka NUTaHUs ¢ NUTaHWEM MO NOCTOSAHHOMY TOKY MeHbLUE, YeMm
y 6roka c nuTaHnem nepemMeHHbIM TOKOM, T.K. B HEM HY)XHO MOMYyYnUTb TOMbKO BbIXOAHbIE HanpshkeHus +5 B gnsa norvku u +24 B
Onsi BbIXOOHBIX Lienel, a nutaHue +24 B gnsg BxoOHbIX Leneil CHUMaeTcsi HEMOCPEACTBEHHO C BXOOHOro nuTaHust 6rnoka yepes
GunbTp. 3a ucknoyeHvem FBS-EPOW, KoTopbit SIBNSieTCA HE3aBUCUMbIM aBTOHOMHbIM Mogyrnem, 6noku nutaHus POW-14 un
POW-24 ycTtaHaBnmBalTCa BHYTPU rMaBHOro 6rioka unm 6roka paclumpeHnst n noatoMy "cKpbiTbl" OT nofb3oBatens. TexHnyeckme
XapakTepucTnkn 6OKOB yKkasaHbl HUXe:
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Mogenb POW-10-D POW-16-D FBS-EPOW-D
MyHKT
HomuHanbHoe BxogHoe +24 B -15% / 20%
HanpsbxeHue
Makc. noTpebnsiemas MOLHOCTb 15 BT 24 Bt 15 BT
MyckoBoW TOK 20Anpn24 B
Honyctumble nepebon nuTaHus 20 mcek (MUH.)
[MapameTpbl NpegoxpaHnTens 3A 250B
Twun nsonsunm PasBsiska TpaHccopmaTopom/onTpoHamu 500 B/1 MuHyTa
5 B (nornyeckune HET* 5B, +5%, 1 A (makc.) 5B 5%, 0.4 A (makc.)
2 - CXeMbl)
g;'> z +24 B (BbIXOAHblE 24 B, £10%, 200 MA (makc.)* 24 B, £10%, 400 mMA (makc.) 24 B +1%, 250 mA (makc.)
S 0o uenu)
m’:h +24 B (BxogHble Uenu) | HenocpeacTBEHHO OT BXOAHOMO HaMpspKEHWUs MUTaHUs!, HO OrpaHUYEeHO NapameTpamu Lenen u
npegoxpannTener ¢ makc. Tokom 400 mA

1 .
Mpumedanune* ': HanpspkeHue +5 B (ons norndecknx cxem) n +24 B (ons BbIXOOHBIX Lieneit) BbIBEAEHO Ha pasbeM paclumpexus B-B,
pacnonoXeHHOM crnpaBa Ha rnaBHOM 6rioke/6noke paclmMpeHnst u NpeaHasHavYeHHOM Ans MoAynen paclumnpenns. HanpsikeHve +24
B ons uenen BxogoB BbiBeAEHO Ha 2 caMble NieBble BEPXHUE KINeMMbl (C MeTkamu “+24V OUT-") BXOOHOW KIEMMHOWN KONOAKA B
, nasHom 6noke/6noke pacluMpeHns Ans NOAKMIOYEHNS K BXOAHBIM LeNsiM MOAYNeN pacluMpeHns Unv K gat4ymkam.
Mpumeyvanne*”: HanpspkeHue +5 B B rmaBHom 6noke 10/14 Touyek BbipabaTbiBaeTCs CUMOBBLIM KITHOHOM M3 HanpsikeHns 24 B ans BbIXOA4HbIX Lenen n
nmeeT napameTpbl 5 B£10% 1 400 MA (Makc.) (cxema nuTaHus pacnonoxeHa Ha nnate B-B rnasHoro 6rioka 10/14PTs).
Mpumeyanne™”: Mpu oTcyTcTBUMN MHTEpdbelnca pacwumpenmsa B-B nctouHmk nutanns 24 B B rmaBHom 6roke 10/14 Touek npegHa3HayeH TONbKo Ans
BbIXOAHbIX Lienei 1 ero Hemb3si UICNOMb30BaTh AN APYrux Lenen.

& MpenynpexaeHne

Hwke nokasaHa cxema NOAKMHOYEHUs Lenen NuTaHus NOCTOSHHOrO Toka B rnaBHOM Onoke/6noke paclumpenus. Heobxognmo
cobnogaTth cnefytoLime Mepbl TEXHUKM 6e30MacHOCTH:

Cobniopgante TpeboBaHns [MYS M wncnonb3ynTe OOHOMNOMIOCHBLIA BbIKMOYaTENb (pas3MblkaHue npoBoda +24 B) unu
[OBYXTMOMKOCHBIN BbIKINOYaTeNb (pa3MblikaHue nposoga +24 B n npooaa -24 B) npu BbIKIIOYEHUM NOCTOSHHOIO 3M1EKTPONUTaHUS.
[MogknoyeHne BXOAHOrO nMuTaHWsa +24 B HY)XHO BbINOMHUTbL K KNEeMMe C CMMBOSIOM , a npoeoga -24 B «k KJ'IeMMeEI
ncnonb3ynTe nposoja ¢ ceveHvem 1~2 M2,

Bce knemmbl 3asemnenus | G &) rmaBHoro 6moka un Bcex LMpoBbiX GnokoB/MoAynen pacluMpPeHnin HYXXHO MPOBOAOM C
CEYEHMEM He MeHee 2 MM MOAKIUUTL K Knemme EG (3emns1) cucTeMbl CUINOBOrO 3MEKTPONUTaHUS, Kak NMoKa3aHo Ha PUCYHKe
HIKE .

& MpenynpexaeHne

Bbixog nutanus 24 B ana uenen BXOAOB HeNb3a NOAKMIOYATL napannenbHO APYrMM UCTOYHMKaM NUTaHWA, Tak Kak oHu ByayT
MelwaTtb paboTaTb Apyr Apyry, YTO MOXeT Bbl3BaTb BHYTPEHHEe MOBpEeXAEeHWe WM COKPaTUTb CPOK CryXObbl. 3TO MOXeT
npusecTyn K cbosim B pabote MNJIK 1 BbI3BaTb TpaBMbl Y NepcoHana 1 NonomMKy 06opyaoBaHus.

BbIXO4 NUTAHUA B ~ BbIXOA4 NUTaHUA BbIX04 NUTaHUA .
24 B (ans il 26:‘5'( 24 B (ans 24 B (ans BrewHwit ;‘:gk
BXOA0B) BX0710B) BXOZI0B) nuTaHus
ey oy P 1|~—|
= ] =11
[]'J" I =} i i e T B f:'

Koseprep

oe-ac

[]
cPU Aynpasnexuel = =
- Briok L] lynpaeneHue| P
" nuTa-Hus —™ =
| ¢ 1 -
| Bbixon f=| Bbixon
MG IR L1 1R TN N
naBHbIn 6nok Pacwupenue 6noka - Mogysnb paclumpeHus:
(FBs- xaMa-D) Monyn pacLumperins Monyn pactumupenis nuTakyA i it
an (FBS- ¢ EA) (FBs-xx EAP-D) (FBs-EPOW-D)  TCH.RTDG..)
+ —— e
I‘Iv&agﬂe{ ar e naa
EG ———
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5.3 OcTtaToyHas MOLLHOCTb rfaBHOro 6rioka u 6roka paclumpeHus u Tok noTpebneHns moayns
pacluMpeHnst

HecmoTpsi Ha cobCcTBeHHOe MoTpebrieHne, ocTaTovyHasi MOLWHOCTb BCTPOEHHBIX MCTOYMHUMKOB MUTaHWs rnaBHoro 6rnoka u Grnoka
pacluMpeHusi BMofHe AocTaTovHa Ans NUTaHus Opyrux moaynen paclwmpeHus. Kpome Toro, Mogynb paclumpenus nutaHusa (FBs-
EPOW) mMoXeT Takke NpefoCcTaBUTb NUTaHWE AN MoAynen paclumpeHusi. BHyTpeHHMe cxeMbl pasHbix Mogernel rnaBHbIX 6r10KoB 1
GIOKOB paclUMpeHnid OTIINYAKOTCA U OHW MMEKT Pa3Hylo OCTaTOYHYH0 MOLLHOCTb, pa3Hble MOAENW MOAYMel pacluMpeHusl Takke
noTpebnsoT pasHble Tokn. Ha npakTke Heo6xoaMMo OOUTLCA CornacoBaHMs OCTAaTOMHOM MOLLHOCTU 1 NOTPe6AeMon MOLLHOCTH,
YTOObI He GbINO Neperpysky He No 0AHOMY U3 3 HanpshkeHW NUTaHnsa. Huke ons Xy4Lero BO3MOXHOIo ciyyasi ykasaHbl 4OCTYNHas
OCTaTo4YHass MOLLHOCTb GITOKOB MUTaHWUA B KaXaOM rMaBHOM Grioke v Grioke pacluMpeHusi, a Takke MakcumarnbHas notpebnsemas
MOLLHOCTb MOAYNeN paclunpeHust.

| 5.3.1 OcTaTou4Hast MOLHOCTb FNaBHOTO 6rioka 1 6roka pacLuMpenus

ﬂOI'IOJ'IHMTeﬂbHaﬂ MOLLHOCTb BbIXO,ClHaF! MOLLHOCTb
Mogenb 7 +5 B (mornyeckue cxembl) +24 B (BbIXOAHbIE Lienu) +24 B (BXOfHbIE Lienn)

FBs-10/14MA-C 300 mA - 34\0 '\I/'A
FBs-20MA-© 753 MA 335 mA 310 MA
FBs-24MA-© 722 MA 325 mA 295 mA
FBs-32MA-© 712 MA 315 mA 262 MA
FBs-40MA-T 688 MA 295 MA 244 mA
FBs-60MA-C 644 MA 255 MA 190 MA
FBs-10/14MC-© 300 MA = 340 MA
MmaBHbIn  |FBs-20MC-© 753 MA 335 MA 310 MA
Onok [ege-2aMc-0 722 A 325 WA 295 vA
FBs-32MC-© 712mA 315 MA 262 MA
FBs-40MC-© 688 MA 295 MA 244 mA
FBs-60MC-© 644 mA 255 MA 190 MA

FBs-20MN-© 710 MA 310 MA 325MA ¥

FBs-32MN-C 670 MA 297 MA 280 MA

FBs-44MN-© 627 MA 276 MA 250 MA \F
Erok FBs-24EAP-©) 948 MA 350 MA 337 MA
pacwupenus |FBs-40EAP-©) 918 MA 320 MA 292 MA
FBs-B0EAP-© 880 MA 280 MA 238 MA

* Kpome auddeperumansHbix Bxopos (X0,1,4,5,8,9,12,13)
. Koa cydpdukca @: (Kpyr) 03Ha4aeT nepeMeHHbIn ToK, cydpdukc D - NOCTOAHHbIN TOK.
. B Tabnuue Bbilwe ocTaTouHash MOLLHOCTb BblYMCIIEHA ANS Crlydasl MOAENU ¢ cambiM BonbluMM noTpebneHmem (Hanpumep,

MCT) B kaxxgom rnaBHOM Grioke/6roke pacluMpeHnst Npu MakcMManbHOW Harpyske Bcex Todek B-B (korga Bce DI m DO B
cocTtosHun ON). BasoBbIMK eavHULAMU ANS pacyeToB aBnATCa 7,5 MA /Touky Ansa umdposoro Bxoaa DI Beicokoi/cpenHen
ckopoctu, 4,5 MA/Touky ansa DI Huskon ckopocTu (cBepxckopocTHol DI He ucnonb3yeT nutanua 24 B uenen Bxopa), 10
MA/TOYKY Ansi CKOPOCTHOro umgposoro Beixoga DO, 7,5 mA/Touky ans DO cpegHelt ckopocTu, U 5 MA Anst HU3KOCKOPOCTHbIX
DO v peneriHbIX BbIXOAOB. (3a UCKITOYEHNEM MOLENN C TUPUCTOPHBIM BbIXoAOM SSR)

. CwmotpuTe pasgenbl 5.1 1 5.2 06 ocTaToYHON MOLLHOCTM MOAYNS paclumpennst nutanust (-EPOW n -EPOW-D)

& Mpeoynpexaexue

Ons no6oro 6noka NUTaHUs NOMHbIA TOK NOTPe6NeHNs He A0MKeH NpeBbIaTh 3HaYEHU, yka3aHHbIX B Tabnuvuax BbiLLe.
JTio6oe npeBbilLeHMe Toka NOTPEBNeHNs MOXET NPUBECTU K MAJEHWNIO HANPSXKEHUS MUTaHUS UMK K HEYCToMYMBOM paboTe n
BKITHOYEHUIO CUCTEMbI 3aLLMTbI BrioKa NUTaHUS, YTO MOXET NPUBECTU K HewTaTHon paboTe MJTK n moxeT co3gatb
ONacHOCTb ANsi NepcoHana 1 Bbl3BaTb NOBpeXaeHne 06opynoBaHus.
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| 5.3.2 MakcuManbHbIi TOK NOTpe6neHnst Moayns PacLUMPEHUs

He obnagas cBovM GnOKOM MUTaHMSA, MOLYNM PaCLUMPEHUsSI MUTAKOTCA OCTATOYMHOM MOLLHOCTBIO Grioka muMTaHus rmasBHoro 6noka
unmn 6noka pacwmpeHuns, Unu ot BHelHero 6roka nuTaHusa (Tonbko 24 B anga uenen Bxoaa). B cnegyowen tabnuue nepeyncreHsi
MaKCUMarnbHbIe TOKM NOTPEeGNEHUst AN BCEX MOAYNEN pacLUMpeHust.

Tox +5 B noruyeckmne cxemsl +24 B BbIXxoHble Lienu +24 B BxoAHble Lenu
Mogenb
FBs-24EA 52 mA 50 mA 63 MA
§ |FBs-40EA 82 WA 80 MA 108 wA
S [FBs-60EA 120 MA 120 MA 162 MA
§ FBs-8EA 30 MA 20 MA 18 MA
qug FBs-8EX 30 MA = 36 MA
w e [FBs-8EY 27 MA 40 MA =
2 |FBs-16EA 40 wA 20 wA 36 WA
§ |FBs-16EY 39 WA 80 mA —
@ |FBs-20EX 46 WA = 90 mA
* [FBs-24EX 48 MA = 108 MA
FBs-24EYT 66 MA - -
FBs-32DGI 14 MA — 36 MA
§ FBs-73G1 14 mA = 200 MA
S |FBs-73G2 14 MA = 410 MA
% [FBs-6AD 30 mA — e
E |FBs-2DA 18 WA — 70 wA
%8 [FBs-4DA 30 WA - 130 MA
3 |FBs-4A2D 30 MA - 80 MA
8 [FBs-TC2/TCB 32 vA - 30 A
2 [FBs-RTDE 32 WA — 30 WA
% |FBs-TC16 33 mA — 30 WA
FBs-RTD16 32 WA = Y
FBs-CB2 13MA - -
= [FBs-cB22 25 wA B -
g 5 [FBs-CB5 55 WA - -
2 |FBs-CB55 100 MA — —
= |FBs-CB25 60 MA — _
FBs-CM22 18 WA — -
FBs-CM55 100 MA = _
§ [FBs-cMm25 67 WA - -
’g; FBs-CM25E 110 MA — —
< g |FBs-CM55E 120 MA — =
¢ [FBs-CM25C - - 20 A
FBs-CM5R — — 20 vA
FBs-CM5H — — 76 WA
= |FBs-DAPB — — 51 MA
< [FBs-DAPC — —
® |FP-07C — -
o B Ta6n|/|ue Bbille YyKasaH I'IOTpe6J'I9IeMbIIZ TOK Npn MakcumalibHOM n0Tpe6neH|/||/| B KaXaoM mofyne paclunpeHud. Mo

nutaHuio 24 B no uensm Bxoaa notpebneHue coctaensieT meHee 4,5 MA Ha Touky DI B coctosiHum OFF (Bbikn) B moayne
DI/O, a no uensim Bbixoga 24 B notpebneHune coctaenseT meHee 5 MA Ha Touky DO B cocTtosiHum OFF (Bbikn). SdpdekT
n3MeHeHus notpebnexnnsa npu nepekntodeHun coctosHnii ON/OFF uudposbeix Bxogos/Beixogos DI/DO B ApyrMx mMoaynsix
pacwupeHus (He B DI/O) meHee 3ameTeH U UM MOXHO npeHebpeyb.

. OdbdhekT nameHeHma notpedbneHuns npu nepeknodeHmn coctosiHuini ON/OFF umdpoBbix Bxogos/Beixogos DI/DO no uenu
nutaHuns 5 B He3HaunTeneH n MM MOXHO npeHebpeYb.
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5.4 TpeboBaHna nocnenoBaTenbHOCTU BKITHOYEHMS MUTAHUSA rraBHoro 6rioka n 6nokos/Moaynen
pacLumMpeHns

Mpu BkMOYeHUU nNuTaHusA rnaBHbll 6rnok FBS-PLC, npexae Bcero, onpenensieT TUM M YUCIO MOAKIOYEHHBIX K UHTepdency
pacLumpeHusi 6riokos/Moayner paclumpeHmns 1 nonyyaeT akTuyeckyo koHdurypauuo B-B. MNMoatomy Ha sTane onpepeneHusi Bcex
6rokoB/Moaynen paclmpeHust rmaBHbIM GrIOKOM MUTaHuWe BO Bcex Grokax/Mogynsx pacliMpeHust yxe AOIMKHO ObiTb BKIHOYEHO,
WHaye onpefeneHHast koHdurypauma B-B Oygetr HenpaBunbHoW. [lodTomMy nutaHue Gnokos/mMoaynen pacluMpeHust AOMKHO
BKIMOYATbCS OLHOBPEMEHHO C rMaBHbIM G6NOKOM MNKU gaxe paHee. HeT Hukakmx owmnboK BpeMeHHOW nocneaoBaTernbHOCTU, ecrnn
rmaeHbI 61Ok M Gnoku/MoayNu paclUMPeHns NOAKMYEHbl K OAHOMY UCTOYHMKY nNuTaHus. Ecnv rnaeHbIn 6mnok 1 6rok paclumpeHus
NMTalTCs OT pasHbIX WMCTOYHWUKOB (MMM BKMOYAOTCA PasHbIMU MepeknioyaTensMmn), Unu ecnu ucrnonbdyetcss Gnok nutaHus
pacLUMPEHNsi, TO HYXHO YYUTbIBaTb NOCNeAOoBaTENbHOCTb BKIIOYEeHMsA 6NokoB nuTaHus. [ns yctpaHeHus npobnem, korga nutaHve
6GrokoB/Moaynen pacluMpeHUs eLle He BKIIOYEHO MpU BKIIOYEHUM NUTaHUS rnaBHoro 6roka, B FBsS-PLC umeeTcs cneumanbHbin
pernctp R4150, kOTOpbIN MOXET 3adepxaTb npoueaypy onpeaeneHuns kKongurypauum B-B. MeTku Bpemeru ansa R4150 pasHbl 0.01
cek, a 3HadeHue no ymonyanuio 100 (T.e. 3agepxka Ha 1 cek), AnanasoH HacTpoliku coctaBnseT 100~500 (1~5 cek), kak nokasaHo
Ha puCyHke Hwxe. Ecnn nutaHne 6noka paclumpeHus He OyaeT BKMIOYEHO Yepe3 1 cekyHAy Mocre BKMYEHUS NUTaHWS rMaBHOro
6noka, To 3agepxky BpemeHn B R4150 Hago yBenuuntb, 4Tobbl NPaBunbLHO OBHApYXuUTb KoHUrypaumo B-B. OgHako 3agepxka He
MOXeT npeBblllaTh 5 CeKyHA, T.K. B 3TOM Cryyae Henb3sA onpeaenutb KOHUrypaumio nHTepdenca paclunpeHms.

0 1 5

cek cek ceK

| v

Pt

MutaHne rnaBHoro 6noka f

MuTtaHne Groka (Moayns) /i///'//{f/ /

pacLuMpeHust L J
I

|
He HyXHO HUKaKnx Hy»HO HacTpouTb HeBo3moxHo
perynupoBok R4150 onpegenuTb
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NnaBsa 6 Llenn uncgppoBoro Bxoga (DI)

B MNK FBs-PLC nmetoTcsi cBepXCKOPOCTHbIE AndbdepeHumnanbHele Bxoabl 5 B (T.e. oauH BxoA ¢ AByMs knemmamu 6e3 obLuero
npoBoAa) U HeCMMMETpPUYHbIE BXoAbl 24 B, B KOTOpbIX AN COKpalLeHWs Yucra Knemm ucronb3yetcs oblias knemma (nMpoBoa).
CKOpPOCTb OTK/IMKA HECMMMETPUYHOrO BXOA4a MOXET ObiTb BbICOKOW, CpedHen unu Hu3KoW. Tak Kak anddpepeHumansbHble BXoabl
UMEIOT ABE HE3aBUCUMbIE KIIEMMbI, UX MOXHO BKIIOYMTE B pexunme BTekatowero Toka SINK unu seitekatowero Toka SOURCE (Mbl
6yaem ncnonbsosatb TepMuH SRCE) unu B pexxume UCTUHHO AudbdepeHumansHoro Bxoaa Ans paboTel ¢ napadasHelM Apansepom
NUHUN. HecMMMeTpuYHbIN BXO4 MOXHO HacTpouTb B pexum cToka Toka SINK mnu nctouHmka Ttoka SRCE 3a cuyeT nameHeHus
noaknoYeHns obmx knemm S/S BHyTpu MJIK 1 BHewwHero o6Liero npoBoga BXOAHbIX Lienen (cMoTpuTte pasgen 6.3).

| 6.1 TexHMYecKne xapakTepucTukm Lieneii Luudposoro Bxoaa (DI) |

MyHKT OuddepeHumanbHbIn HecummeTpuyHbin Bxoa 24 B Mpumeyanune
Bxod 5 B
TexHu4veckune CBepXxcKopoCTHOM Bbicokas CpeaHsisa CpepaHssi/Hu3kas Huskas
XapakTepucTuku (HSC) 920 «I'y, ckopocTb (HSC) | ckopocTb (HSC) ckopocTb 470 ckopocTb (200
100 klMy 20 |<FLV*1 MKcek* M)
HanpsixeHne BXxogHOro 5B+£10% 24 B+10%
curHana
Mopor Tok Bkn ON >6 MA >4 A >2,3 MA
Toka Tok Bblkn 2 MA> 1.5 MA> 9 MA>
BXxoda OFF
Makc. Tok Bxoaa 20 MA 7 MA 4.2 MA
VHavkaTop cocTosHMSA CWA: ceeTtntcs npm “ON”, noraweH npu “OFF”
BXoda
Twvn n3onsauum PasBsa3ska Lenu curHana Ha onTpoHe
Mpoeopaka SINK/SRCE HesaBucumas npoBoaka MepeknioyeHne BHyTpeHHe obLuel knemmbl S/S 1 BHELLHero
obuiero npoeoaa
FBS-20MN X0,1 X2~11 *1 Mpepnen
FBS-32MN X0,1,4,5 X2,X3,X6~15 X16~19 CKoOpocCTH
o | FBS-44mN X0,1,4,5,8,9,12,13 X2,3,6,7,10,11, X16~27 Bxona B
e 14,15 mogenu MA
8 | FBs-10MC X0,1 X2~5 E?E”o 10
g | FBs-14MC X0,1 x2~7
§ FBS-20MC X0,1 X2~11
¢ [ FBS24MC X0,1 X2~13
% FBS-32MC X0,1 X2~15 X16~19
= FBS-40MC X0,1 X2~15 X16~23
[\
g FBS-60MC X0,1 X2~15 X16~35
5 [ FBS-1OMA X0~3 X4~5
_g FBS-14MA X0~3 X4~7
§ FBS-20MA X0~3 X4~11
E FBS-24MA X0~3 X4~13
S FBS-32MA X0~3 X4~19
<
2 FBS-40MA X0~3 X4~23
x
FBS-60MA X0~3 X4~35
Brnok/moaynb Bce Touku BXxogoB
pacLumpeHus
LIA®:
MocTosHHas BpemeHy LIA® (0 Hcek ~ 15 Mcek) LA® (0 ~ 15 mcek) AA® (4,7 vcek) | Uvdposoit
* annapaTHbi
®unbTpa Wyma + AA® (470HceK) +AA®D (470 mKcek) unbTp
AAD:
aHarnoroBbiii
annapaTHbiin
dunbTp

*: B cTaHgapTHOM uagenuun Tuna MC ecTb 2 TOYKM BEICOKOCKOPOCTHOTO BXOAA, MX MOXHO paclumMpuTb 4o 3~8 Todek (onums). Mpy yBenmyeHnn ymcna
BbICOKOCKOPOCTHbIX BXOA0B COOTBETCTBEHHO YMEHbLLLIAETCH YNCIO CPEAHECKOPOCTHBLIX BXOAOB. MOXHO paclumpuTb TOMbKO BXOAbl X4~X5, X8~X9 n
X12~X13 n npuopuTeT NOET OT HN3KUX HOMEPOB BXOAOB K BbICOKUM.
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| 6.2 CTpyKTypa 1 NOAKMIOYEHVE LIen CBEPXCKOPOCTHOrO AnddepeHumansHoro Bxoga 5B |

CBepxckopocTHon anddepeHumanbHbin Bxog 5 B umeetcs Tonbko B rmaBHoM 6noke MN TMJIK FBs, oH ncnonb3yeTtcsi B OCHOBHOM
ONnsa annapaTHbIX CKOPOCTHbIX cyeTdmkoB (HHSC) ¢ makcumaneHon paboyen YactoTton 920 kY. Ha npakTuke Anst CHUXEHMUA nomex
anddepeHumanbHbie BXOAbl criedyeT noakmnodaTe K napadasHelM apanBepam NuHWM. B ycrnoBusix HU3KOro Liyma U cpeaHen
paboyert yacToTbl (<100 kl'y) KOHUrypauuio BXxoga MOXHO U3MEHUTb HA HECUMMETPUYHBLIA CcTok Toka SINK nctouHuk Toka SRCE
5 B unu HecummeTpuydHbin Bxod SINK unn SRCE 24 B 3a cyeT nogkntoyeHus nocregoBaTensHoro pesmctopa 3 kOm/0,5 BT, kak
MoKa3aHoO Ha PUCYHKE HUXeE.

(A) NMogkntoyeHne amdbdepeHumansHoro Bxoga 5 B k apaiBepy nuHum (Yactota o 920 kM ana paboTel C BEICOKON CKOPOCTHIO

npu Hann4nn GonbLmnx LwymMoB “ HaBOﬂ,OK)

(B) MopkntoveHne auddepeHumanbHOro Bxoga 5 B kK MCTOYHMKY BXOLHOTO curHana tuna ctok Toka SINK unu ncrodHmk toka SRCE

(100 KkI'w)

FBs-PLC

FBs-PLC

At

Y T

BuTas napa

l, B

OHkopep

+
BxopHomn curHan SINK Latumk
(BTEKatOLLNIA TOK) PNP
[
R1 [
ARA 1 :
W] +] — { DaTunk
N BxoaHon curHan SRCE NPN
WY 2R2 (BbITeKatowuit Tok) i
{x14 *
v

BHewHun anddepeHumnanHbiv
(napadasHbli) BbIXOA,

(C) MeTopg npeobpasoBaHusa anddepeHumanbHoro Bxoga 5 B B HecummeTpuyHbii Bxog 24 B (WactoTta <100 kl'y)

R1:1000Q
R2:1.2KQ

FBs-PLC
R1
A0 '
<IN = Ro BxoaHon curdan SINK
LY FR2 (BTeKaroLni TOK) Natumk
{xo-] .
3K 0.5W t
R1 3K (1 10.5W

[+

Yy
Lkl

WX
}% Fi £R2

BxoaHou curHan SRCE
(BbITEKalOLLWI TOK)

Oatynk
PNP

[x]
|
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| 6.3 Llenb HecummeTpuuHoro Bxoga 24 B v nogkmiodeHne BXxoaa CTOK/MCTONHUK

HecvmmeTpuyHble undposblie Bxoapl MJIK FBs-PLC moryt pabotaTb C BbICOKOW, CPEOHEN M HU3KOWM CKOPOCTbHD. OTU CXEMHble
KOHUrypaumm nogobHble 1 OTNMYaTCS TONMbKO NOCTOSHHON BpeMeHW. [Ansi yMeHbLUEHUs1 Yucra BXOAHbIX KNEMM OOWH BbIBO BCEX
BXOAHBIX ToYek (BbiBoA onTpoHa) BHyTpu MK nogknovaeTtcsa k obLien BHyTpeHHen Touke, 06o3HavyeHHow kak S/S. BTtopoi BbiBOA
ONTPOHA KaXKgoro Bxoda MOAKIOYEH K COOTBETCTBYHOLLEN KnemMme BxoAa, Hanpumep, X0, X1, X2 n 1.4. Obwas knemma S/S n N
KNeMM HECMMMETPUYHBLIX BXxogoB 06pa3sytoT N undpoBbix Bxogos (T.e. anst N BxogoB HyHO Bcero N+1 knemm). Mostomy Takomn
TUMN CTPYKTYpbl BXOAa Ha3blBaeTCs HECUMMETPUYHbIM (C 06LWMM npoBogom). Monb3oBaTtenb AOMKEH BbLIMNOMHWUTL aHanorMyHoe
noaKMYeHe Npy CoeanHEHUN BHELLHUX MCTOYHUKOB LIMCPPOBLIX CUrHAMNoB. A UMEHHO, OAVH BbIBOA BCEX BXOAHbLIX AATUYMKOB (T.€.
KHOMOK, NepekntoyaTenein) coeanHaeTcs BMECTE M Ha3biBAeTCS BHELUHMM OOLLMM NPOBOAOM, a BTOPOW BbLIBOA, KaXKOOro AaTymka
nogknoyaeTcsa Kk BxoaHelM knemmam X0, X1, X2 un 1.4. MJIK. 3atem BHewwHWi obwmii NpoBog M BHYTPEHHSIA obliasa knemma S/S
NOAKIIOYAKTCA K MONOXUTENbHOM/OTPULATENBHOM KNEMMaM WUCTOMHMKA NuTaHusa 24 B. Ecnu nogkniounTe BHYTPEHHIOK OOLLYyHO
knemmy S/S k +24 B (NOnoXuTenbHbIA BbIBOA), @ BHELLHMI O6LWMI NPOBOA K -24 B (oTpuuaTenbHbI BbIBOA), TO BXOAHOW AATYMK
siBNsieTcA CTOKOM Aans BTekawwero Toka (SINK). Ecnu noMeHaTb NOMsSipHOCTb MOAKMHOYEHMS 06LMX NPOBOAOB Ha obpaTHyk, TO
nony4nm BXOAHOM AaTyuK B BUAE UCTOYHMKA BbiTekatowero Toka (SRCE). Takue metogbl NOAKMIOYEHNUSI MOKa3aHbl HA PUCYHKax
HUXe:

. MogknioyeHne HecuMMeTpUYHOro Bxoaa BTekawLero Toka SINK (BHyTpeHHsst obas knemma S/S — +24 B, BHELUHWUIA 06Lwmi
nposof — -24 B)

BHewwHuii o6wuin nposos

BHewHee
= v Natumnk & & & B
nutaHue —= 24VDC NPN \; x) \, «=— BXxoaHble AaT4nkmn

.[S

24+ [24v] St X0 Lxi] [x2 | [EEN -
N
BHyTpeHHs | L | Hu3kas ckopocTb
obwas R1 zR1 =R1 2R1
FBs ; . .
R2 R2 R2
| ) — eyt - ReiKko
PLC 24 B (otcyteTByeT B oy s CpefHsisi CKOPOCTb
Moaynsx i b
pacLumpeHus) “" | ," ".‘ ,.‘ R1:3.3K0)
I | R2:1.2K0)
T oox x T x3

. MopkntoyeHne HecMMMeTpUYHOro Bxoaa BeiTekatoLero Toka SRCE (BHYTpeHHsis obwas knemma S/S — -24 B, BHeLUHUIA
o6wuin nposog — +24 B)

BHeLwHWiA o6Lmii nposoa

[

BHewHee _it+

= savDC Hatumnk g
nuTaHue — 24vD PNP i \}0 \,O \)0 -~ BxogHas uenb

P R PV 58 [ECH I N R E7N R R -
N
BHyTpeHHss L i
obuias E: R1 = R1 =R1 >R
Knemma
FBs + R2 R2 R2 R2
| ol
PLC 24 B (oTcyTCTBYET B P s e, oo
voayx TRy YRy v
pacLumpeHmsi) o L o LS
| "n_d“ “n_-’l \-_“I L
T X B B X
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NnaBsa 7 Uenun uncppoBoro Bbixoga (DO)

Lindposble Bbixogsl MK FBS-PLC moryT umeTb 0aHy U3 ABYX CTPYKTYp: CBEPXCKOPOCTHOM AudbdepeHumnanbHbin Bbixod 5 B Tuna
OpanBepa NMHUKM (3TOT BbIXOA 3aHUMAaET 2 KNeMMbl) U HECUMMETPUYHBIA BbIXOA, KOTOPbIA NMO3BOMNSIET COKPATUTL YMCIIO BbIXOAHbLIX
knemm. [Ons HECMMMETPUYHOTO BbIXOAA €CTb TPU TUMa BbIXOAHbLIX YCTPOWCTB - pene, CUMUCTOPbI U TpaH3UCTopbl. MOCKombKy
CUMUCTOPbI ABMAAKTCA CUMMETPUYHBIMK TUPUCTOpPaMK, TO Aaxe MNpU UCMNOMb30BaHWM B HECMMMETPUYHOM BbLIXOAE WX MOXHO
BKMtoYaTb No cxeme Bbixoga ¢ Brekaowmum SINK nnu seitekatowmm SRCE Tokom. OgHako TpaH3MCTop B CUiy MONSPHOCTU CBOUX
BbIBO4OB MOXeT paboTtatb Tonbko nubo kak SINK, nubo kak SRCE (obwas Todka Cn Bbixoga ctoka SINK nogkniodaetcsa k
oTpuLaTensHOMY BbIBOAY MCTOYHUKA NuTaHus). Moatomy mogenu MIK FBs-PLC ¢ TpaHancTopHbiMu Beixogamu Tuna SINK n SRCE
SABMAOTCA pa3nuyHbiMy. Cnpaea oT knemmHon konoaku FBs-PLC umeetcst Mmecto ans ycraHoBku atuketkn SINK unn SRCE. Huxe
nokasaHbl npumepbl mapkuposkn: @ mogenu FBS-PLC c¢ Bbixogom SINK @ Mogenb ¢ TpaH3MCTOPHbLIM BbIXOAOM - UCTOYHWUKOM

SRCE ®Mopenu ¢ Bbixogom Ha pene nnm cuMmmucTope He nmetoT Mapkuposku nonspHoctn SINK/SRCES :

1N ACT00~240V
» Y Y2 4 Y Y6 Y& {51k |
(D T T T T Tl W~ Vmarop Tpasncroporo ssixona SINK
M AC100~240V
@ v Y Y2 T Y. Y6 L [0k . MHamkaTtop TpaH3ucTopHoro Beixoga SRCE
c0 Y0 C2 Y3 c4 C6 Y7 Y9 B SRCE |

240V
.

N —E3— AC100-~
i VZ Y4 Y5 Y6 Y& [[50K | g
I g I cl_l_?!o O ) yi1 c2 <o X7 yo ] [lsece] MHamkaTop BbIxoda pene unvm cumuctopa

(4MCTbIi 6e3 MapKNPOBKW)

& MpenynpexaeHne

B Bbixogax MJIK FBS HeT HMKakoM 3alwmTbl OT Neperpyskn no Toky. 3a UCKoYeHneM uenu anddepeHumansHoro Beixoga 5 B,
ans obecneveHns 6e3onacHOCTU BO BCe OCTamnbHble BbixoAa Hago A06aBUTH 3MEMEHTbl 3aliWTbl OT MPEBLILEHUST Toka U
KOPOTKOro 3aMblKaHus, HanpuMep, NpeaoxpaHuTenu.

Knemmbl ¢ meTkamu "(" Ha KNEeMMHOW KOMOAKe SABMAAKTCA CBOOOAHBIMM KNEMMaMu, HO UX HEMb3st HA C YEM COEAMHATb, YTOObI
He HapyLWunTb TpeboBaHWIM TEXHWKN 6€30NacHOCTM 1 He AOMYCTUTb NOBPEXAeHMs Broka.

B cutyaumax, korga BO3MOXHa OAHOBpeMeHHasi paboTa HEeCKONbKMX BbIXOAOB Ha OAHY Harpysky (Hanpumep, BpalleHue
aneKkTpoABUraTens B HanpaeneHun Bnepea/Has3ag), nomumo 6GnokumpoBok B nporpamme [JIK Heobxogmmo ucnonb3oBaTb
BHELUHME Lienu 3alumTbl U BOKMPOBKU, Kak NMOKa3aHO HuKe

Boixoa MNK Bnok1MpoBoYHbI 3nekTpomar-
Brepen KoHuesoit KoHTakT HUTHBIIA
BbikriovaTens  (PASMBIKAIOWNIA) o yniouarens,
Bnepen e unu pene A
55 o o—tfo of—()
L_ Bbixop . e
S
1
N
d ™
5o o o—Too—()
i (=] L
| Bbixog _| . o N
KoHueBon  BrokMpoBoyHbIi  SnekTpomar-
Bebixoa MK BbIKIIOYaTEND KOHTaKT HUTHbIA
Hasag Hasan (pasmblkaloLLMin) BbIKMOYaTeNb
wnu pene B
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| 7.1 TexHnyeckne xapakTep1CTUKM Lieneii UucpoBoro Beixoaa |

MyHKT OunddepeHumanbHbin HecuMMETPUYHBIN TPaH3UCTOPHbIN HecummeTpuyHbin | HecuMmeTpuyHbIi
BbIXO4 BbIX0O[, penenHbIN BbIXoa, CUMUCTOPHBIN
TexHuyeckue CBepxBbicokasi Boicokas CpenHsis Huzkas EELCH
XapaKkTepucTuku CKOpPOCTb CKOpPOCTb CKOpPOCTb CKOpPOCTb
MakcumanbsHas paboyas 920 KI'y (1-chasHbIN) 100 kl'y, 20 klMy, 200 Ny [ns Bkn/Bbikn, He AnNs nepefayYun 4acTtoTbl
YacToTa (nepeknoyeHunin) 460 KT, (2-(hasHbiit) VMMyYnbCOB
Pabouee HanpsixeHue 5B+ 10% 5~30B 1250 B~, 30 B= 100~240 B~
Makc. Tok PesuctueHas 50 MA 0.5A 0.1A 05A 2 AloanHOYHbIN, 4 1A
Harpysku Alobwuin
WHaykTuBHas 80 BA 15 BA/100 B~
30 BA/200 B~
Makc. nageHve HanpskeHns - 0.6B 22B 1.2B 0.06 B (HavanbHoe) 1.2 B achcp.
(npu makc. Harpyske)
MuHumanbHas Harpyska - - 2 MA nocT. Toka nuTaHue 25 MA
Tok yTeyku - 1 mA/ +30 B - 2 vA
Makc. ON—OFF 200 Heek 200 Hcek 15 mKcek 1 Mcek 10 mcek 1 mcek
3aflepxka OFF—ON 30 MKcek Monynepvon
Ha BbIXxoge CHYCOUABI
NHavkaums coctosiHus CW[ ceeTuTcs, korga 6ut paseH "ON", He cBeTuTcs, koraa "OFF"
BbIXxoza
3aluTa oT neperpysku no Toky Het
Tuvn nsonsuum [anbBaHMYeckasi pa3Bsiska C MOMOLLbIO ONTPOHA OnekTpomMarHuTHas [anbBaHWYeckas
pa3Bsska uenen pasBsi3ka ¢
NMOMOLLbIO ONMTPOHA
Twn Beixoga Ctok/McTok [Be He3aBuUcHMble Bei6epute SINK/SRCE (cTok/McTok) no CYMMETPUYHOE YCTPOWUCTBO, MOXHO
KNeMMbI Ansi HOMeEpY MOZENW, He N3MeHsIeTcs NPOV3BONBHO HACTPOUTL B PEXMM CTOK/MCTOK
NpOW3BONBHOIO
BKITIOYEHUS
FBS-20MN(T,S) YO0~1 Y2~7 Y2~7 Y2~7
FBS-32MN(T,S) Y0~3 Y4~7 Y8~11 Y4~11 Y4~11
FBS-44MN(T,S) YO~7 Y8~15 Y8~15 Y8~15
(@]
2 FBS-10MC(T,S) Y0,2 Y1,3 Bce Touku Bbixoaa Bce Touku Bbixoaa
Q
% FBS-14MC(T,S) Y0,2 Y1,3~5
8 FBS-20MC(T,S) Y0,2 Y1,3~7
o
g FBS-24MC(T,S) Y0,2 Y1,3~7 Y8~9
;: FBS-32MC(T,S) Y0,2 Y1,3~7 Y8~11
E FBS-40MC(T,S) Y0,2 Y1,3~7 Y8~15
=
- FBS-60MC(T,S) Y0,2 Y1,3~7 Y8~23
x
% FBS-10MA(T,S) Y0~3
_g FBS-14MA(T,S) Y0~3 Y4~5
Q
g FBS-20MA(T,S) Y0~3 Y4~7
T
; FBS-24MA(T,S) Y0~3 Y4~9
% FBS-32MA(T,S) Y0~3 Y4~11
3
3 FBS-40MA(T,S) Y0~3 Y4~15
FBS-60MA(T,S) Y0~3 Y4~23
Broku/mopynu Bce To4kmn
pacwwupenus (T,S) BbIXOZa

*: B ctaHgapTHom nagenuu tuna MC ecTb 2 TOYKM BLICOKOCKOPOCTHOMO BbIXOAa, UX MOXHO pacluMpuTb A0 3~8 Touek (onums). YBenuyeHune yncna
BbICOKOCKOPOCTHbIX BbIXOAOB NMPUBOAMUT K COOTBETCTBEHHOMY YMEHbLLUEHMWIO YMCna BbIXOAO0B CpefHeln ckopoCTh. MOXHO pacLuMpuTb TOMBKO BbIXOAbI
X4~X5, X8~X9 n X12~X13 1 NnpmopuTeT NaeT OT HU3KMX HOMEPOB BXOAOB K BbICOKUM.
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7.2 Llenb cBepxckopocTHOro audpdepeHumnansHoro gpaveepa nuHum 5 B n ee nogknioyeHne

CBepxckopocTHOW AauddepeHumanbHbiin Bbixod apansepa nudun 5 B B MK FBsS-PLC ycTaHOBNEH TOMbKO Ha rmaBHOM Oroke
mogdenn MN. 3TOT BbIXOA4 MOXHO NOAKNoYaTh K 06bIYHOM Lenu BXxoda NMHENHOro NMPUEMHMKa C ONTOPas3BA3KON, Kak NMoKa3aHo Ha
cxeme Hke. [na ynyyleHnss NoMexoycToMYMBOCTU COXPaHEHUS XOPOLLEro kayecTsa curHana criegyeT ucnonb3oBaTtb BUTYHO napy
B 3KpaHe (Unv B antMMHUEBON onbre) 1 NOAKNIOUYNTL 3kpaH kK knemme SG B MIIK u k FG B gpaviBepe. Takke cnegyeT paboTaTh B
OBYX(ha3HOM pexuMe BbIXOAA (TakK Kak B 3TOM pexrMe aBTOMaTU4ECKM KOMMNEHCUPYHOTCS LLIYMOBbBIE MOMEXM Y HABOAKM).

maBHbI 6ok FBS-MN Harpyaka

YO At
Yo — Bxog ontpoHa
Y A—
Bbixop Apaiisepa
NNHUKN r SG Butas napa G
Y1+ l B+
Y - Bxoa nuHenHoro npmemHuka
Y- B—

(Ons yactoT oo 750 k'Y 4ns CKOPOCTHOM Nepeaayn AaHHbIX B YCIOBUSX CUSIbHBIX MOMEX)

] 7.3 HecummeTpuyHas BbIxogHas cxema

3a MCKMoYeHMeM CBEPXCKOPOCTHOro Bbixoda 5 B, y KoToporo 2 HesaBUCUMbIE KIEMMbl, BCE OCTanbHble BbIXOAHbIE Kackagbl,
Hanpumep, pene, TPaH3UCTOPbl U CUMWCTOPbI UMET HECUMMETPUYHYIO CTPYKTYPY BbiXxoda. HecumMMeTpuuyHbIA BbIXOA Kawaoro
uncpposoro Bbixoga (DO) 3aHMMaeT ToNbKo OAHY knemMmy. Ho Tak kak nobon Bbixod B AEWCTBUTENBHOCTU MMEET ABa BbiBOAA, TO
OOVH BbIBOL, HECKONBbKMX HECUMMETPUYHbBIX BbIXOAHBLIX KackafoB COeAMHEH BMeCTe B OAHY OOLUYK TOYKYy (HasbiBaemyto o6LIMM
BbIXOAO0M). [Npy STOM Kaxabl BbIXOA MCMOMb3YeT 3Ty 0O6LLYH0 TOUKY. UeM Gonblue BbIXOOHbLIX KackafloB UCMONb3YOT 0AHY 06LLyto
TOYKY, TeM BonbLue Krnemm 6yaeT "COKOHOMMEHO" MPW YBENMYEHUN TOKA, MPOTEKAOLWEro Yepe3 obLLyo Touky. KomOGuHaumsa noboro
obuiero BbIxoga CO BCEMW COOTBETCTBYIOLUMM OTAENbHbIMU HECMMMETPUYHBIMW BbIXOO4AMW Ha3biBaeTCsl OOLMM BbIXOAHBIM
ONOKOM, KOTOpPLIA MOXET UMeTb pasmep 2, 4 n 8 (Modynb C BbICOKOW MNOTHOCTbIO) Todek B 1K FBs-PLC. Kaxgbin o6wmin
BbIXOOHOW ONok oTaeneH OT cocedHux. MapkupoBka o6Llelt KnemMmbl HaunHaeTcs Ha OykBy "C", a ee Homep COOTBETCTBYyeT
MWHMManbLHOMY HOMepy Bbixoda Yn, BXOASLEro B BbIXOAHOW Gnok. Hampumep, B npumepe Ha PUCYHKE HUXe Homep obLuen
Knemmbl gns BbixogHoro 6noka Y2 n Y3 6yget C2, a Homep o6Lielt knemmbl Anst BeixogHoro 6noka Y4, Y5, Y6 n Y7 6yget C4.
Hwxe onucaHbl pasnuyHble BapuaHTbl KackagoB C HECUMMETPUYHBIMU BbIXO4AMM.

| 7.3.1 CTpyKTypa 1 NoAKNYEHNE CXeMbl HECUMMETPUYHOTO PeneiHoro Bbixoda |

Tak KaK y KOHTaKTOB pernie HeT MONSAPHOCTU, OHW MOryT paboTaTb B Liensix NepeMeHHOro 1 NOCTOSIHHOrO Toka. Kaxabii penenHbIn
BbIXO4 MOXET KOMMYTMpoBaTb TOK A0 2 A. MakcumarnbHbIA HOMUHanNbHBIR TOK Beex obwmx BbixogoB MJIK FBs-PLC paseH 4 A.
MexaHuyeckn cpok cnyxbbl pene cocTaBnsieT 2 MUMMUOHa cpabaTbiBaHUA, HO 3NEKTPUYECKUA CPOK CMyXObl KOHTAKTOB MEHbLLE.
Cpok cnyx6bl Takke 3aBUCMT OT paboyero HanpspkeHus, Tuna Harpysku, (KOSMULUMEHT MOLLHOCTU COS®) U TOKa KOHTakTa.
3aBUCUMOCTb MexXay 3TUMK BENUYMHaMu nokasaHa Ha rpadumke Huxe. B cnyyae 4umMcto pes3nctuBHOM Harpysku (cosg = 1,0) Ha 120
B nepemeHHoro Toka 2 A cpok cry>0bl KOHTAKTOB cOCTaBUT 250 ThiCAY LMKMIOB. A NpU MHOYKTUBHBLIX U €MKOCTHbIX Harpyskax, rge
cos¢ meHee 0,2 1 Tokn go 1 A, cpok cry6bl 3aMeTHO yMeHbluaeTcs Ao 50 Teicay umknos (~200 B) unm 80 Teicay uymknos (~120 B).
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| 7.3.2 CTpyKTypa v NOAKNIOYEHNE HECUMMETPUYHOTO TpaH3UcTopHoro Buixoaa SINK 1 SRCE

A. HecMMeTpUYHbIA TPaH3UCTOPHbIN BbIX0, C BTeKaroLwmm TokoMm SINK

FBs-PLC

44 18

»
-
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O6LWuin BNok BbIXOOOB Ha 2 TOYKU O6LWKI BNok BbIXOO0B Ha 4 TOYKK
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B. HecuMMeTpuyHbIi TpaH3UCTOPHbIN BbIXOA C BbiTeKaroLwmmM Tokom SRCE

FBs-PLC

1]

i el

2y
el

MpenoxpaH

Mpepoxpan
utens 1A POAOXD

utens 2 A
+ |:L |:L:| Mutanne + |:L:|
= NoCTOSAH- —
+ +  Hbm
TOKOM —[
AN / Y s

v W
O6Lwmin OOk BbIXOA0B Ha 2 TOYKM O6Lwmnin 6ok BbIXOO0B Ha 2 TOYKMN

Ha puvcyHke Bbilwe nokasaHbl o6wime 6rnokv BbIXOAOB € 2 1 4 ToukaMu A5t O6bACHEHNS pa3nuums Mexay CTPYKTypamu BbIXOJOB
SINK 1 SRCE. (O6wui 6nok Ha 8 ToYeK MMEET aHamNoOrMYHy CTPYKTYPY M pa3BOAKY, HO ApYyroe Y1crno Todek). HecummeTpuyHbie
TpaH3ucTopHble Bbixodbl cToka SINK 1 nctoka SRCE ycraHosneHs! B [J1K FBs-PLC Ha pa3Hbix mogensx. lNepea nokynkov moaenu
nonb3oBaTerb AOMKEH NPOBEPUTL CTPYKTYpPY ee Bbixoaos - SINK unu SRCE.

] 7.3.3 CTpyKTypa 1 nogkntoyeHne HeCUMMETPUYHOIO CUMUCTOPHOrO BbIXo4a

) ray N P ) N,
[ [} r ) ) 1 ) 1 ] 1 [] 1
™M ™ I'F;’} !.E‘; LE‘}
Ao AhA . M+ H MW P e PV
b tOSH tOS T tOSH
FBs-PLC
e+ ooz ——fra——{ra——foa——fra——frs e ——fr 7}
MuTtaHne MuTanve
e e R (Y A T
ToKom Mpenoxpan TOKOM Mpepoxpak
utens 1 A utenb 2 A
. CVYMNCTOPHBIN BbIXO4 MOXHO UCMONb30BaTh TOMLKO ANS Lenen nepeMeHHoro Toka. bonee toro, 4tobbl CUMUCTOP NPOBOAMI

TOK, TOK Harpy3ku JOSDKeH npeBblaTh TOK yaepxaHus (25 mA). MoaTomMy ecnu Tok Harpy3ku MeHee 25 MA, To napannensHo
K Hen HeobXoaAMMO NOAKMIYUTL (OUKTUBHYIO HarpysKy, 4TOObl CYMMapHbIA TOK Harpy3ku MpeBblllan TOK yAepXaHusi
cummnctopa. Kpome Toro, obpatute BHUMaHWE, YTO NMPU BbIKMIOYEHHOM CUMUCTOPHOM BLIXOAE YEepe3 HEro BCE e NpoTeKkaeT
Tok yTeykn 1 MA (~100 B) nnu 2 MA (~200 B), koTopbIi MOXET 3anyCTUTb AEWCTBUSA B Harpyske, eCnn oHa akTuBMpyeTcs
TakMMM Tokamu. ATy NpoGneMy MOXHO peLlunTb NOAKIYEHNEM (DUKTUBHOWM Harpysku napannenbHo (hakTU4eckon Harpyske,
KaK OnucaHo BbilLe.
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7.4 YcKOpeHne cxeMbl HECUMMETPUYHOIO TPaH3UCTOPHOrO BbixoAa (MPUMEHMMO TOJSbKO K
BbICOKOM U CpeaHEeN CKOPOCTU)

Hes3aBMCMMO OT CTPYKTYpbl HECMMMETPWUYHOro TpaH3ucTopHoro Bbixoda cTtok SINK wmnm uctok SRCE, npu nepeknioyeHuu
TpaHaucTopa u3 coctosHua BKI1 B BbIKI (npu 3anupaHumn) eMKoCcTb nepexofa KONnekTop-aMUTTep A0SKHA 3apsaamTbesa NoyTu Ao
HanpsbkeHnst Harpy3ku VDD, TonbKko Torga npekpaTuTcst TOK Yepe3 ONTPOH B Harpyske, T.e. UMeeTCsl 3afepXKa BbIKIIOYEHUsT U
yXyALleHa CKOpOCTb OTKNMKa. OTy NpobneMy MOXHO peLuMTb C MOMOLLbI (OMKTUBHOW Harpy3Kku Anst yCKOPEHUsi CKOPOCTKM pa3psiaa v
NnoBbILEHNsA paboyen YacToTbl TPAH3UCTOPHOrO BbixoAa. [nst TpPaH3UCTOPHOrO BbIXOA4A BbICOKON 1 cpeaHen ckopoctu MK FBs-PLC
[OCTaTOMHO UCMONb30BaTb (PUKTUBHYIO Harpysky, gatwouyto Tok 20~50 MA. [na TpaH3MCTOPHOro BbiXOoda HWU3KOW CKOPOCTH, B
KOTOPOM OCHOBHOE 3HauyeHue urpaet BbixogHon Tok (0,5 A), a He ckopocTb, AoGaBneHne (OUKTUBHOW HAarpysku TOMbKO CHMKaeT
MaKCUMarnbHbIA TOK B Harpy3ke U He3HauyuTerbHO Yyry4yllaeT CKOpOCTb, MO3TOMY 3TO He pekoMeHayeTcs. Ha cnegyiollen cxeme
nokasaHo gobaBneHne PUKTUBHON Harpy3ku K TpaH3McTopHbIM Beixogam ctoka SINK n nctoka SRCE.

FBs-PLC FBs-PLC
Load |
—1 CO |
Load
Y P
R E 1L+ vpD
T 5~30 + VDD
! vl — 5~30
Yo | [ N ] T-vbc
[co |
1 v
Bbixoa cToka
SINK Bbixog v
| = VDD =20~50mA NCTOYHUKa
TR m SRCE

| 7.5 3awmTa BLIXOAHOrO YCTPOICTBA M NoJaBreHne nomex B Lenu Boixoga DO |

[MockonbKy Lenu LUMdPOBOro BbixoAa MCMNOMb3YHTCA B OCHOBHOM AN KoMmmyTauum Harpy3ku BKIT/BbIKI, To BbIxO4HbIE 3neMeHThI
(pene, TpaH3UCTOPbI, CUMMUCTOPbI) MOXHO paccMaTpuBaTb KaK KIYeBble KOMMOHEHTbl. OOGbIMHO MpPU MNEPEKNIOYEHUN TaKUX
KOMMOHEHT BO3HUKAIOT 3KCTPATOKU U HanpskeHusi npotneodC. BnusiHne Takux BeibpocoB Toka U npotuBo3C ocobeHHO 3aMeTHO
npy NepeKIIYEHNM GOMNbLUNX EMKOCTHBIX UMW MHOYKTUBHBIX HArpy3okK, NOCKOMbKY BbIXOAHbLIE KOMMOHEHTLI MOTYT GbITb NOBPEXAEHbI
nnbo MOryT BO3HMKHYTb BpefHble HaBOAKW B ApYyrux uensx n obopypoBaHun. Cpean Tpex BbIXxoaHbix kackagos MMNK FBs-PLC
CUMUWCTOPHbLIN He TpebyeT 0cobGoro BHUMaHMUS, TakK Kak ero HOMWHambHbIA TOK HEBENWK, NEpeKrntYeHne NpPouUCXoauT B MOMEHT
nepeceyveHnsi NepeMeHHbIM HanpshkeHWeM HyreBOro YPOBHS U MMEIKTCS BCTPOEHHblE Lieny 3awmutbl. OgHako cxemaMm Ha pene u
TpaH3ucTopaM HYXHO yaenuTb ocoboe BHUMaHWE, ecriu OHW paboTaloT ¢ GonbLUMMK TOKaMy UMK NOAKIYEHbI K EMKOCTHBIM UK
WHOYKTUBHBIM Harpy3kam:

] 7.5.1 3awnTa KOHTAKTOB pene 1 nogasfieHne nomex

Tak Kak KOHTaKTbl perie UCrosb3yTcs ANns KOMMYTauuM KOMAOHEHT C HU3KUM CONPOTUBIIEHNEM, TO BbIGpOC Toka IR, BO3HMKatoLWwui
npu BKITKOYEHUN pene, UMEET 3HaYNUTENbHY BENUUMHY. M3-3a 6onblioro 6pocka Toka KOHTaKTbl MOTyT pacniaBuUTbCA BCNEACTBUE
BbICOKOM TemrnepaTypbl 1 3aTeM "3anunHyTb", T.e. penie He CMOXeT Pa3oMKHYTb Liefnb Npu CBOEeM OTKIoYeHn. Kpome Toro, npwm
OTKIHOYEHUN KOHTaKTOB penie CKOpPOoCTb M3MeHeHus Toka di/dt gocturaet GOMbLWION BENMUYMHBI U3-3a U3MEHEHWUSI COMPOTUBIEHNS
uenu ot Manoro o 6eCkoOHeYHOro B MOMEHT pa3MblKaHUS KOHTaKTOB. B pesynbTaTe HaBoguTcA oveHb Gonblias npotnso3C,
KOTOpas MpPUBOAUT K BO3HUKHOBEHWIO WUCKPbl (Oyrv) Mexay KOHTAKTaMu penie U KOHTaKT pene yxyalwaeTcs u3-3a OTOXEeHWs
yrnepopa. bpocok Toka n3-3a npotnso3[C B Lenu perne MOXeT Bbl3BaTb CUMbHbIe HAaBOAKM B Apyrux Lensx MNJIK HezaBMcuMoO OT mx
COCTOSIHMSA. Hibke onncaHo pelueHve 3Ton Npobremsi:
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A_ noﬂaBneHme 6pOCKa TOKa =[logknounTte pe3ncTop R ¢ HeGonblmm conpoTtuBneHmnem nocnenosaTtesnibHO
KOHTaKTaM pere, HO CIIULLKOM 6onbLias BenuyunHa R CHU3UT TOK B Harpyske un
C0o34acCT NnageHne HanpsaxXeHusa.

BbixogHoe pene

nnK
Harpyska 7N
R
R \./ /SanwnaHme KOHTaKTOB U3-3a B6pocka Toka
- Ao
s I v 1+
26 .t — VDD
S =] C ==
o
Sz
VDD .
R> = (O6paTuTe BHUMaHWE Ha paccenBaeMyto MOLLHOCTL P=Is’R 1 nageHue HanpsikeHust V=IsR)
Ir max

Ir makc. ansa pene B NJIK FBS-PLC =5 A

| B. Mopaenenve npotueo OAC |

HesaBucumo ot Xapaktepa TOKa, MOCTOAHHOro wunun nepemMeHHOro, napannenbHO Harpyske HeobXoAMMO MOAKMIYUTL CXEMbI
OrpaHn4YeHnsa HanpsXXeHua And 3awmTbl KOHTakToOB pere U CHUXEeHUA YpOBHA HaBOAOK. Cxembl gns nepemMeHHoOro n NoCToAHHOIo
TOKa NoKa3aHbl HMXe:

Bbixog pene MJIK
WHaykTMBHas Harpyska

PR —
R:100~1200
R C

C:0.1~0.24uF

Cxema Harpy3km ¢ nepeMeHHbIM TOKOM

Bbixog pene MMK
_— WHOyKkTMBHAA Harpy3aka

il

— J_+ D: anog 1N4001 wnun
—= VDC aKBMBaneHTHbIN

]

o¥

[MogaBneHune BbIOPOCOB HANPSXKEHMSA B LieNy NOCTOSAHHOMO TOKa AMOA0M (NPW HU3KOM MOLLHOCTM)

Bbixog pene MK
WHaykTvBHas Harpyaka

dilli e
—| | D: guog 1N4001 unu
+ 9KBUBAMEHTHbIN
T WD

S

o
L]

~ZD : crabunutpoH 9 B, 5 BT

Ng
=} ]

MopasneHmne BLIGPOCOB HANPSHKEHUS B LieNW MOCTOAHHOIO TOKa AMOAOM M CTabunNUTPOHOM (Mpy 60MbLLON MOLLHOCTU U BbICOKOW
YyacToTe KOMMyTaLmm)
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| 7.5.2 3awmTa TPAH3UCTOPHOTO BLIXOAA M NOJABIEHUE NOMEX

B TpaH3ucTopHom BbixogHoM Kackage IMJIK FBs-PLC yxe ycTaHOBReH CTabUNUTPOH Ansi CHkeHUst npotnBo3[C, ero [octatouHo
ONst MHOYKTUBHOW Harpysky HMU3KOM MOLLHOCTM U CPefHel 4acToThl kommyTauun. B cnyyae 60nbLUOi MOLLHOCTM Harpysku u
BbICOKOW 4acTOTbl KOMMYyTaLMU HEOOXOAMMO YCTAHOBUTL €Lle OAHY LieMb OrpaHWYeHUst HanpsbkeHus Ans NoAaBlieHWsl HAaBOOOK U
CHWXEHWS BbIGPOCOB HaMpsiKeHWs, MHAYe BbIXOAHOW TPaH3UCTOPHbIN Kackaz MOXET ObiTb NOBPEXAeH 13-3a neperpesa.

Bbixog pene MJK

WHOyKTBHas Harpyska
il

D: anog 1N4001 nnn
+ 9KBUBANEHTHbIN

x - =vbc
D

MopgaBneHune BbIOPOCOB HaNPsKeHWA ANOAOM (MPU HU3KOM MOLLHOCTH)

Bbixop pene IMIK

NHayKTMBHas Harpyaka

4 L1t ’
D: avog 1N4001 unmn
+ 3KBUBAMEHTHBIN
QE’ = \DC
ZDh D ZD: ctabunutpoH 9 B, 5 BT

MopaeneHve BbIGPOCOB HANPSXXEHWUSA AUOAOM U CTABUIMTPOHOM (NpY GOSbLIOK MOLLHOCTU U BLICOKOM YacToTe KOMMYTaLmK))
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maBa 8 UcnbiTaHug, KOHTPOJ1Ib U TEXHUYECKOe OGCHy)KVIBaHVIe

& Mpepynpexaenve

Mpy npoBefeHUn TexHudeckoro obcnyxueaHus MK obs3aTtenbHO OTKMYUTE MUTaHWe A0 BbINOMHEHUs NoGbix paboT,
CBSI3aHHbIX C NPUKaCcaHWEM K KrieMMaMm, YCTaHOBKOW WU CHATUEM NMPUHAANEXHOCTEN (HanpuMep, NeHTOYHbIX kabenen).

B npoTuBHOM cry4ae npyu BKIOYEHHOM MUTaHWM BO3MOXHO MOpaXKeHWe IMEeKTPUYEeCKMM TOKOM, KOPOTKOe 3aMblkaHue,
nospexgenve unu coon MNIK.

| 8.1 OcMOTp Nocre NoAKMoYeHNst Nepes NePBLIM BKIIOYEHUEM NUTAHNUS |

Mepen BkNOYEHMEM NUTAHUS YOepuTe BCE NOCTOPOHHME NPELMETbI, Hanpumep, 06pes3kn NPOBOLOB M BUHTHLI, @ TaKKe CHUMUTE C
MK nbinesawnTHbIE NIUCTLI.

Y6eautech, 4To HanpskeHne nutaHus cooteetcTByeT Tuny MINK. Ecnu MJIK nutaeTca nepemMeHHbIM TOKOM, TO o6paTute BHUMaHue
Ha npaBunbHoe noakmnodeHne dasbl (L) k knemme “L” MIK n npoBoga HenTtpanu (N) k knemme “N”. OwmboyHoe noknoyeHne
NPOBOAOB NMepeMeHHoro anekTponutanns K MJIK ¢ nMTaHMemM NOCTOSIHHBIM TOKOM MK K ApyrMm knemmam (He kK “L” n “N”) moxeT
NPUBECTU K MOPAXKEHNIO INEKTPUYECKMM TOKOM, CEPLE3HBbIM NOBPEXAEHNAM U cOosiM B paboTe.

MpoBepbTe, YTO BENUYMHA Harpy3kn COOTBETCTBYET Harpy3o4How cnocobHocTu Bbixoga MIK. MNoaknioyeHne nuTaHUsi NnepeMeHHOro
TOKa K TPaH3MCTOPHOMY BbIXOZY UK NMOCTOSIHHOIO TOka K CMMUCTOpHOMY Bbixoay nospeaut MIK n npuBegeT k cbosim B paboTe.
MpoBepbTe nopayvy HanpsbkeHuss +24 B M ero MONsipHOCTb Ha TPaH3UCTOPHBIX BbIXOAAX BTEKaloLLero/BbiTeKaloWwero Toka
(SINK/SRCE), a Takke npaBuibHOCTb BCEX NOAKMIOYEHWIA. JTlobas owmbka MOXeT NPUBECTU K NorIoMKe Bxoga unu Boixoga MIIK.

| 8.2 TecTOBbIN MPOTOH M KOHTPOITb |

MJIK FBs-PLC npegoctaBnsieT ygobHyto hyHKUMIO ANns 3anpeTta/paspeluennsi paboTtebl Todek B-B, Bcex cpasy unum no oTAenbHOCTU.
Mpn atom TJIK BbINONHAET HOpManbHble oOMepauMuM NOrMyeckoro ckaHa u obHoBneHwus B-B, HO He M3MeHHAeT cocTosHMe
OTKIMIOYEHHBIX BXOAHbLIX TOYEK COrMacHO (DaKTUYECKMM 3HAYEHWUsIM BXOAHbIX CUMrHaNoB. YTO KacaeTcsi OTKIOUEHHbIX BbIXOAHbLIX
TOYEK, pesynbTaT NOrM4yeckoro CkaHa He MOXeT M3MEHUTb COCTOSHMS OTKIMOYEHHbIX BbIXOAOB, MOMb30BaTelflb MOXET TOMbKO
NPUHYOMTENBHO NepeBecT Ux B COCTosiHMe Bkn vnu Beikn ana amynsauumn pabotel. Monb3oBaTento HyXHO TOMbKO MCMONb30BaTb
YHKLMIO 3anpeTa BMecTe C OyHKUMEN MOHWUTOpPA ANS 3MYNAUUM BXOOHOMO M BbIXOOHOrO curHana ¢ nomowbto FP-07C wnu
WINPROLADDER u npoBepuTb pesynbtar. [locne 3aBeplueHMs aMynsauum nepeBeanTe BCe BXOAbl U BbIXOAbl B paspeLleHHoe
cocTosiHue Ans HopmanbHol paboTel. Cmotpute pykosoactBa no WINPROLADDER unu FR-07C ¢ onucaHusmu yHKUMIA
RUN/STOP PLC, 3anpet/Pa3peluieHune B-B n koHTponb coctosiHns B-B n cogepxmmoro permctpos.

& MpenynpexaeHne

DyHKUMS 3anpeTa No3BONSIeT BbIBECTU COCTOSIHUE BXOAa UIK Bbixoaa U3 ynpasneHns nporpammbl MJK 1 nepeknioyaeT ero nog
ynpaereHne Mnonb3oBaTensi, KOTOPbLIN MOXET NepeBecTU COCTOsiHME BXoda wnv Bbixoga B Bkn mnu Bbikn. [Npu HopmanbHow
akcnnyaTaummn MJIK npyn pabote co BXOAOM MMM BbIXOAOM, OTHOCALWMMCA K PYHKLUMAM obecneyeHus 3awmtbl/6e3onacHocTu
(Hanpumep, BEPXHUI/HWKHUI AMana3oH W3MEPEHHOro CurHana WnM BbiIXO[A aBapUMNHOW OCTaHOBKM), MONb3oBaTeNb AOMKEH
NPOBEPUTL, YTO €0 MOXHO 3anMpeTWTb WUIMU NepeBecTu B cOCTosiHMe Bkn/Bbikn o Havana amynsiumu, 4tobbl HEe JOMyCTUTb
noBpexaeHnst 060pyaoBaHNA U ONacHOCTU Arls nepcoHarna.
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| 8.3 MnaukaTtopsl CU Ha rmaBHom 6noke MK 1 ycTpaHeHne Henonaaok |

UQJ ‘@‘ ‘©‘ ‘@‘ ‘@‘ ‘@| @‘ ‘@BI |@‘ ‘@‘ @ [ WHaukaTtops! cocTosHNsA Bxoaos “Xn”
1o edleslienlienlienlienlienlieplienenl It

i max|_#24VOUT= | [ [ [ 10 | 1z |
A00me [ 55 [ o [ %1 [ %35 [ =5 N I S |
R WuoukaTop nutanusa “POW”
456 T4 L~
MHaukaTop npuema “RX” CHE (LI /;év
= %IWEE WHpnkaTop pabotbl “RUN”

WHaunkaTop nepepaum “TX”

soste ™ WnaukaTop ownbkm “ERR”

11— Acio0-Mo0v
0

1] ¥3

pram)

co ] |

_T@@ &5es ®
1 . YIH%MKaTopbl COCTOSIHUSA BbIXOA0B
‘@‘@‘ ‘@‘ ‘@”@‘ ‘é@”@‘ @‘ ‘@‘ ‘@‘ [(_jn Yn” unu nigukaTopbl ownGKn

I (ecnu ceeTutca “ERR”)

| UIHankaTop nuTanus “POW” |

Ecnu nutanue TJIK BKMOYEHO, UMEET MpaBUIbHOE HaMpsKeHWe W MOAKIIOYEHME, TO CBETUTCS MHAaukatop nutaHus "POW" B
cepeanHe nepegHen naHenu [MJIK, ykasbiBag HOpMarnbHOE COCTOSIHME HanpsbkeHwst nutaHus. Ecnv uHgmkatop nuTaHusa He
CBETUTCA, TO NOMpobyinTe BPEMEHHO OTK/OYUTL MPOBOAKY nuUTaHust 24 B gna partdmkoB. Ecnv npu atoM umHamkaTop Oyaer
CBETUTbCS, TO 3TO 3HAYWUT, YTO BXOAHble Uenu 24 B noTpebnsioT cnuvwkom mHoro Toka u MJIK obHapyxuBaeT neperpysky,
nepeknioyaeTcsl B 3alUUTHBIA PEXUM C OTKMoveHveM nutanus. (Ecnn MJIK nepekntounnca B pexum 3allumTbl OT Neperpysku u
HW3KOrO HanpsikeHWst NuTaHus, To nHamkatop “POW” racHeT u cnblleH TUXUA NPEPbLIBUCTBLIN LWWMMALWMIA 3BYK, YKa3biBaOLWMNA Ha
neperpysky nutanusi 24 B).

Ecnu n npu oTkntodeHun uenen Bxogos nHamkatop "POW" He cBeTUTCS, U €Cnu NpoBEPEHO Hanuume npaBUibHOrO HanpshKeHus
nuTaHust Ha knemmax L/N unu +/- (Npy NUTaHUM NOCTOSIHHLIM TOKOM), TO BEPHUTE BGIOK MOCTaBLUMKY ANt €F0 PEMOHTA.

| HamkaTop paboTbl “RUN” |

Ecnn npoueccop paboTaeT B LITaTHOM pexume, TO B COCTOSHMM ocTaHoBa STOP 3TOT MHOMKATOP CBETUTCA M racHeT C
nepvoanyHOCTbIO0 2 cekyHabl. B cocTosHum pabotel RUN STOT nHAukaTop CBETUTCS U racHeT ¢ nepuoanydHocTbio 0,25 cekyHapl. Ons
n3meHeHusi coctosiHna MJIK ¢ octaHoBa Ha paboTy mnmM HaAoGoOpPOT MOXHO BOCMONb3oBaTbcsi nporpammatopoM (FP-07C wnu
WINPROLADDER). Ecnun MJIK HaxoguTcsa B coctosiHum RUN (Pa6oTa) unn STOP (OcTtaHoB), TO HO BO3BpaLLaeTcs B HEro n nocne
BbIKMOYEHMS N BKIMOYEHUSA NUTaHWUA. EQUHCTBEHHBIM McKModeHneM sBnsaeTca ucnonb3osaHue M3Y PACK, torga HesaBuMCMMO OT
ucxogHoro pexuma MJIK npu BbiknoveHnn nutanusa MJIK aBTomatuyecku BXoauT B pexuM paboTbl (Mpy yCrnoBuM NpaBUIbHOIO
cuHTakcuca N3Y PACK) nocne BknodeHns nutanus. MNpu HopmanbHon pabote MJIK nocne nosieneHuns ownbku (Hanpumep, owmbka
CTOpPOXeBOro Tarimepa wnu nporpammel) MK aBTomaTnyeckm nepexoauT B peXunM OCTaHOBA M Ha4YMHAETCsl CBETUTBLCA UHAMKATOP
owmnbkn "ERR". Ecnn owwubka He3HaunTenbHas, Hanpumep, aBapusi NUTaHWUsl, TO COCTOsIHME paboTbl BOCCTAHOBWUTCS MocCre
BOCCTaHOBMNeHUs nutaHus. B cnyyae cepbesHoi owmnbku MJIK He cmoxeT paboTaTh M HaAO C MOMOLLLIO NporpaMmmaTopa HanTu u
ncnpasutb owmndky. Ecnu MNIK He yaaeTcsa BHOBb NepeBecTy B COCTOsIHWE paboThbl, TO OTNpaBbTe ero NocTaBLUUKY A peMOHTa.

| MigukaTtop ownbkn “ERR” |

Mpun HopmanbHou paboTe MNJIK B cocTosHMM paboThbl UnNmM ocTaHoBa 3TOT UHAMKATOP HUYEro He nokasblBaeT (He cBeTuTcs). Ecnm oH
CBETUTCS, TO B CUCTEME BO3HMKNA olnbka (CTOpOXEeBOro Tanmepa, NporpaMMbl, CBSI3u 1 T.1.).

Ecnun oH NOCTOSIHHO CBETUTCS, TO BLIKMOYUTE U BKMOYMTE NUTaHMe. Ecnn cuTyaums He U3BMEHUTCS, TO 3TO O3Ha4YaeT annapaTHyro
NnonoMKy npoveccopa, 1 650K Hago OTNPaBUTb NOCTaBLLKMKY.

Ecnu nHgukatop "ERR" muraet ¢ nepmogom 0,5 cekyHa, 1o B MNJ1K BO3HMKNa HewTaTHasa cutyaums. B ato Bpems Bbixogbl YO~Y3
MepeknioyanTCsl B PEXUM MHAMKaTopa koda owubku (Bcero 15 koaoB, COOTBETCTBYHOLUME BbIXOAbl OTKIIOYAKTCS), 3TU KOAbI
ONUCaHbl HUXeE:
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Y3 Y2 Y1 YO0 Kop OnucaHune
OLUMOBKHM
0 0 0 1 1 MpuknagHasa nporpammMa cogepXuT yHKUMIO, He NoaaepKnBaemyto
AaHHbIM NPOLECCOPOM

0 0 1 0 2 Paccornacosanue koga ID MNJ1K n koga ID nporpammebl
0 0 1 1 3 Owmnbka KOHTPONBLHOM CyMMbI Nporpammbl PKC

0 1 0 0 4 OwwmnbkKa CUCTEMHOro cTeka

0 1 0 1 5 Owmnbka CTOPOXKEBOro Tanmepa

0 1 1 0 6 MpeBbiWweHo Yncno Todek B-B rmaBHoro 6noka

0 1 1 1 7 Owmnbka NpoBEPKN CUHTaKCMCa

1 0 0 0 8 MpeBbileH npeaen Ha MOAYNW pacLUNpeHns

1 0 0 1 9 MpeBbiWweH Npegen Ha ToYkM pacwmpeHus B-B

1 0 1 0 10 Owwmbka KOHTPOMbHOW CyMMbI Bo ¢hnaw-M3Y cucremol
1 0 1 1 11 3apesepBupoBaH

1 1 0 0 12 3apesepBupoBaH

1 1 0 1 13 3apesepBupoBaH

1 1 1 0 14 3apesepBunpoBaH

1 1 1 1 15 3apesepBunpoBaH

| UnamnkaTopbl nepegayun "TX" u npuema "RX" BCTpoeHHOro nopta cesian (nopt 0) |

[OBa atux uHgukatopa CW[ ykasbiBalOT COCTOSIHME Mepedayn U npvema BCTpoeHHoro nopta ceasu (nopt 0). MHaukatop RX
(3eneHbin) ceetutcs, korga MK npuHMMaeT BHELWHWE curHanbl, a uHaukatop TX (KpacHbIN) ykasbiBaeT nepegadvy CUrHanoBs v3
MJIK, aTM nHamMkaTopbl OYeHb MOME3Hbl Af KOHTPOMSA COCTOSHWMA NWHMKM CBS3W M oTnagku ceasn. Ecnu MJIK obmeHnBaeTca
AaHHBIMK C BHELWHUM 06opyaoBaHMeM (KOMMbIOTep, nporpaMMaTtop, nporpammmpyemoe ycTpoincTeo u T.4.), To nopt 0 B FBs-PLC
MOXeT paboTaTb TONbKO B BEAOMOM pexume (nopTel 1~4 MoryT paboTath B BeayLlem pexume). [Mostomy npu pabote MJIK gorkeH
CHavana NpuVHsSTb BHeLWHWe curHanbl (cBeTutca RX), Tonbko nocne aToro OH MOXeT BeCTW nepefayvy CUrHanoB Hasaj BO BHeELLHee
obopynoBaHue (ceetutca TX). MNpu oTkasze CBA3N C NOMOLLBIO 3TUX UHAMKATOPOB MOXHO MOHATb, nocTynatoT nu Ha MNJK curHanel 1
otBedvaeT nu MJK Ha HuMx. Ha atu cBetoguodbl NogaeTcs HEM3MEHHbIN TOK, a ONMTENbHOCTb MX CBEYEHUS MponopumoHanbHa
BpeMeHn npuema M nepegadn. Yem Oonblwe npuHMMaembix/nepegaBaeMblX AaHHbIX MMM 4YeM MeAneHHee CKOpPOCTb
npuema/nepegayu, Tem gonblie 6yoet Bpems npuemal/nepenadm U COOTBETCTBEHHO BPeMs MHAMKaumu (6onee sipkoe cBeyeHue).
lMpn BBLICOKOM CKOPOCTU Mepefayvn unM ManoMm KonuMyecTBe [AaHHbIX cBeveHue OyaeT KpaTKOBPEMEHHbIM M TYCKMbIM. Takum
obpasoM, 3TV MHAMKATOPbI YKa3biBAOT U PEXUM CBA3N.

] MHaukaTopbl cocTOsiHMS BXoAoB “Xn” |

Ecnun BHewHun Bxog Xn paseH ON (Bkn), To cootBetctBytowmin CULO Xn OymeTt cBeTuTbCHA, MHavye OH OyaeT noraweH. Ecrun
WHAMKATOpP HEe COOTBETCTBYET COCTOSIHAIO BXOAHOrO CWrHama, TO NpoBepbTe MNPaBUIbHOCTb MOAKMIOYEHUS WU U3MepbTe
HanpsbkeHne mexay knemmon "Xn" n obwmm Bxogom "C" 1 npoBepbTe, €CTb N U3MEHeHWe HanpsikeHus 0/22 B npu nameHeHun
curHana ON/OFF Ha Bxoge. Ecnu HanpsikeHue uameHsieTcsl, To Bo BxogHow uenu [JIK Bo3HMkNa owwunbka unu HeucnpaBeH
unHaukatop CU[. MoxHO Tarke nokanusoBaTb HEUCMPAaBHOCTb C MOMOLLbI peXuma MOHWTOpa nporpaMmaTopa, B HEM MOXHO
NpoBepUTb, U3MEHSAETCH NN COCTOSIHNE BXOAA COOTBETCTBEHHO NOAAHHOMY Ha Hero curHany.

\ MHaukaTopbl COCTOSIHMSA BbIXoA0B “Yn” |

Ecnu Bbixog Yn MJIK B coctosHnm ON (Bkn), TO COOTBETCTBYHOLMIA UHAMKATOP Takke OydeT BKIHOYEH U BHELUHAS Harpyska 3Toro
Bbixoga 6yget BkmoyeHa. Ecnn coctosHne ON/OFF BHellHen Harpysku oTnmMyaeTcsl OT COCTOSIHUA MHAMKaTopa, TO NMpoBepbTe
NoaKmNtoYeHne Harpysku, nutadus un knemm MJIK. Ecnv Bce nogknoyeHns B nopsgke, ToO BO3MOXHA HencnpaBHocTb Bbixoga MIK.
OCHOBHbLIMW MPUYMHAMK NONOMKM BbixogHoro kackaga 1K asnatoTcsa:

Meperpyska unu KOpOTKOE 3aMblkaHWe, B pe3ynbTaTe KOTOPbIX BbIXOAHOW KOMMOHEHT neperopaeT W BbIXOAHas LUenb Oymer
MOCTOSIHHO 3aMKHYTa U pasoMKHyTa.

Bpocok Toka eMKOCTHOIN Harpy3ku B MOMEHT MEepeknioveHns MOXeT NpUBapuTb KOHTaKTbl penie B COCTOsAHUN Bkn (KoHTakTbl ByayT
BCeraa 3aMkHyTbl) UMK CKedb TPaH3UCTOP UM CUMUCTOP, T.e. Bbixod 6yaeT Bceraa Bkn unu Beikn.
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MHaykTBHaa Harpyska 6e3 Hagnexallel Lenu OorpaHuuvMTens HampshkeHWst MOXeT co3faTb WCKPY Mexay pasMblkatoLymMucs
KOHTaKTamy perne u K 3arpsi3HeHVI0 KOHTaKTOB caxeil. B pesynbTaTe KOHTaKT yxyAwWwWUTCS unv nponageT u 6yaoeT HeycTonumBoe
coctosiHve Bkn/Bbikn unu HenameHHoe Boikn. JInbo TpaHanctop, nubo cuMmmnctop MoryT ObiTe NPOGUTLI BEICOKMM HaMNpPsiKEHUEM, T.€.
BbIxog O6ynet Bcerga Bkn unu Bbikn.

| 8.4 TexHuyeckoe 06CNyXMBaHME

B MJIK FBs-PLC HeT Hukakux obcrnyxmBaembix Mofb3oBaTeneM fetanei n Bce 0OOCnyXvMBaHME [OIMKEH BbIMOSHATL TOSbKO
cneumanuct. Ecnu npu akcnnyataumm B pabote 6noka BO3HMKHYT OLWIMOKM, TO cHavana nonpobynTe yCTaHOBUTbL NMPUYMHY OLLINMOKM
no kogam owmnbky rmaBHoro 6rnoka, a 3aTem BbIMOMHUTE TEXHUYeckoe obcnyxuBaHue Bcero 6rnoka unu Ha ypoBHe nnatbl. Ecnn
6nok paboTtaeT ¢ owmbkamu, To OTNpaBbTE €ro NOCTaBLUMKY ArS PEMOHTA.

| 8.5 3apsaka akkyMynsiTopa M yTUNN3aLMs MCMONb30BaHHOTO akkymMynsiTopa. |

B kaxgom rmaBHom 6noke MJIK FBs—PLC ycTaHOBnEeH OAWMH NMUTMEBbLIA akKyMyrsiTOp AN COXPaHEHWs1 MPOrpaMMbl U AaHHbIX B
crydyae oTKa3a OCHOBHOro nuTtaHus. Kaxabii akkymynaTtop npu oTrpy3ke MNJ1K ¢ 3aBoga nonHocTbio 3apsikeH U crnocobeH coxpaHuTb
COAEpXMMOEe MporpaMMmbl M [OaHHbIX HE MeHee 6 MecsaueB. ViMeeTcsa onacHOCTb MOTEpPsiTb NMporpamMmy WM LaHHble, €Criv CPOK
XpaHeHus NpeBbIlWaeT 6 MecaueB, criegyeT He 3abbiBaTb O MAapKMPOBKe AaThl M3rotoBneHus Ha MIK.

B cnyvae gnutenbHoro xpaHeHusa [MJIK nonb3oBatenu camm MOryT 3apsauTb akkymynsTop, ans atoro Ha 1K Hago nogatb
nMTaHue Ha CpPok He MeHee 12 yacoB, NOCne 3TOro akKyMynsTop ONsATb OyAEeT 3apsikeH U CMOXET XPaHUTb NporpamMmy U OaHHble
elle 6 mecsLeB.

& Mpenynpexaexue

3anpelleHo paspsxkaTtb, pasbupaTb, HarpeBaTb WM CKUraTb HEWUCTpaBHbI WM CTapblii

aKKyMynsiTopa onacHbl NS 3KOMNOruu1, No3TOMY 3anpeLLeHo YTUNMU3MPoBaTh UX BMECTE C OObIYHbIM
6bITOBLIM MycopoM. Mpu yTuUnu3auum akkymynstopa cobniofante Bce TpeGoBaHUs OeiCTBYIOLLMX
HOPM W MpaBuJl.

n aKKyMynsiTop.
g Takue AencTBUSI CO34al0T OMNACHOCTb B3pbIBa MIM BO3ropaHusi. XMMUYECKME MaTepuarnbl BHYTpU
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NmaBa1 PenenHo-koHTakTHbIe cxembl Ansa MNJ1IK n npaBuna koaMpoBKu
MHEMOHMUKM

B aToii rnaBe Bbl MO3HAKOMUTECH C OCHOBHBLIMW MPUHLUMMNAMWU PENENHO-KOHTaKTHbIX CXEM, Takke OyayT onucaHbl MPUHLMMbLI
KOOMPOBaHUS MHEMOHUYECKUX HaMMeHOBaHWUI (MHEMOHMK), MOCKOMbKY 3TO BaXXHOE MOHSATWE Af1A MOfb30BaTerns, UCMOSb3YHLEro
yctponcteo FP-07C B kadecTBe cpeacTsa nporpamMmmpoBaHus. Ecnu Bbl 3HaKOMbl C KOHTaKTHO-peneriHbiMmn cxemammn ana MK v ¢
npasunaMm KOOUPOBKM MHEMOHMK, TO Bbl MOXETE NPONyCTUTb 3Ty rMNaBy.

| 1.1 TpMHLMN UCMONb30BAHUS PeNeHO-KOHTAKTHbIX CXEM |

PenenHo-KOHTaKTHbIE CXEMbl - 3TO BMA 3blka rpadMyeckoro nporpaMMrpoBaHus aBTOMAaTU3MPOBaHHLIX CUCTEM YrpaBlieHus,
KOTOpbIi UCMOMb3YETCH YXKe ANUTENBHOE BPEMS], BNEPBbIe nocrie BTopoit MMpoBoOIi BOWHbLI. BNnoTb 40 CEroaHsILLIHEro BpeMeHW 3T
camblii cTapblii U Haubonee NONynsipHbIA A3blK NPOrPaMMMUPOBaHMS ANsl CUCTEM YNpaBneHusi. VisHavyanbHO B 3TOM si3blke Gbino
BCEr0 HECKONbKO 3f1IEMEHTOB, Hanpumep, A-KOHTaKT (3aMblkatowimii), B-KOHTAKT (pa3mMblKaloLLMin), BbIXOAHbIE KaTYLUKM (OOMOTKM
perne), Tanmepbl U CHETUMKN.

W Tonbko nmocne nosenexus MNJIK Ha ocHOBE MMKPOMPOLIECCOPOB B PEeriefHO-KOHTaKTHbIX CXeMax NOSBUNNCH AOMNOMHUTENbHbIE
aneMeHTbl, Hanpumep, AuddepeHumnanbHble KOHTaKTbl, KaTylwka (oOmoTka) C coxpaHeHuem (cmoTpute cTp. 1-6) n gpyrue
KOMaHabl, OTCYTCTBOBaBLUME B TPAAMLIMOHHOM BapuaHTe a3blka.

OaHaKo OCHOBHOM MPUHUMN paboTbl Kak TpagULMOHHbBIX pPenenHO-KOHTaKTHbIX CXeM, Tak U penerHo-KOHTaKTHbIX cxeM ang MK,
aBnsieTca ognHakoBbiM. OCHOBHOE pasnuune Mexay ABYMsi 3TUMM CUCTEMaMM 3aKnioyaeTcs B TOM, YTO BHELUHWIA BU4 CMMBOJSIOB B
OObIYHbIX KOHTaKTHO-penerHbiX cxemax Oornblue MOX0X Ha pearnbHble YCTPOWCTBA, B TO BpeMsi kak B cuctemax [MJIK cumBonsl
YNpOLLUEHbl AN BbIBOAA HA 3KpaH AMcnnes komnbioTepa. [nsi UCnonb30oBaHWs B JTOTUKE PEenenHO-KOHTAKTHBIX CXEM MMEKTCs OBe
CcUCTeMbI, KOMBUHaLMOHHAA Nornka u nocnegoBaTenbHas norvka. Huke nogpobHo obcyxaalTea ABa 3TUX TUMa NOrMKK.

| 1.1.1 KoMBVHaLMOHHas oruka

KombuHaumnoHHas noruka peJ'IeI7IHO-KOHTaKTHOI7I CXeMbl - 3TO Uenb, B KOTOpOIh nocnegoBaTtesibHO Unn napannenbHO o6beamnHaTCA
OBa unu 6onee BXOAHbIX 3NIEMEHTOB U pe3ynbTaTt nepegaeTcda Ha BbIXOAHbIE 3fIEMEeHTbI, Hanpumep, Ha KaTyLlKu,
TaIZMepr/CLIeTLII/IKVI nnu gpyrue npuknagHbie KoMmaHabl.

dakTnyeckasn cxema NoaKyYeHns

ACTIOV
o
oy
X0 YO
Llenb 1 g
BN
NC(A)
X1 | Y1
N
Llens 2 ’%‘
NC(E)
X2 x4 Y2
W8 Wz
Lens 3 e P E@
MNC x3 NO

NO
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O6bl4yHas penenHo-KOHTaKTHasg cxema PeneiHo-koHTakTHas cxema ansg MK

i KYQ X0 YO
uenb 1 ° e @ uenb 1 "—| I (
5 X1 Y1 5 X1 Y1
uenb ol @ uenb ) | 4| )
X2 i Y2 X2 X4 Y2
uenb 3 ola w53 @ uenb3 ¢/ | | {)
X3 X3
J G -

Ha npumepe Bbilwe KOMOMHaUMOHHAs Norvka nokasaHa ¢ Ucrnonb3oBaHueM (hakTUYeCcKon cxembl COeaNHEHNA, OObIYHON penenHo-
KOHTaKTHON Cxembl W penenHo-koHTakTHou cxembl Anst MJIK. B uenn 1 ucnonb3dyetca NO (HOpManbHO Pa3OMKHYTbIA WK
3aMbIKaoLLMI) BbIKIOYATENb, KOTOPbIA TaKKe Ha3blBAETCH BblkNoYaTeNb UK KOHTaKT "A". B HOpMarnbHbIX YCoBUsIX (BbIKMOYaTeNb
He HakaT) KOHTaKT BbIKNtoyaTens pa3oMkHyT (coctosiHve BbBIKIT) u namnoyka He cBetutcs. Ecnu HaxaTb Ha BbIKMNtoYaTenb, TO
COCTOSIHME KOHTaKTOB u3MeHsieTcs Ha "3amkHyTo" (BKI1) n 3aropaetcs namnoyka. B otnuume ot atoro B uenu 2 ncnonssyetca NC
(HopManbHO 3aMKHYTbIA WM pa3MblKaloLWMIA) BbIKMOYaTENb, KOTOPbIA Takke Ha3blBAaeTCs BbIKMOYaTenb unu koHTakT "B". B
HOpMarnbHbIX YCNoBusX (BbIKIMOYATENb HE HaXaT) KOHTaKT BblKMovaTens 3amkHyT (coctosiHue BKI) n namnodyka ceetutcs. Ecnn
Ha)kaTb Ha BbIKMYaTENb, TO COCTOSIHME KOHTAKTOB U3MeHsieTCst Ha "Pa3somMkHyTo" (BbIKIT) n namnoyka racHer.

B uenu 3 ucnonb3yeTcs HECKOMbKO BXOAHBIX 3NeMEeHTOB. BbixogHon anemeHT Y2 BknounTcs (6yoeT cBeTUTBCS) NpY YCIOBUU, YTO
KOHTaKT X2 3aMKHYT UIN KOHTaKT X3 3aMKHYT (Haxat BKJ1) n npu 3TOM KOHTaKT X4 Takke JOSMKEH ObITb 3aMKHYT.

| 1.1.2 TocneposatenbHas norvka |

MocnepoBaTenbHas noruka - 3TO Uenb C OTpuUUaTenbHOW obpaTHOM CBs3bl; TO €CTb BbIXOOHOW CUrHam CO CXeMbl nogaeTcs B
KayecTBe BXOAHOroO Ha Ty Xe camylo cxemy. B pesynbTaTe BbIxod OCTaeTcsi B TOM e CaMOM COCTOSIHUM, AaXe ecrnn BXOOHOW
CUrHan BEpHETCs1 B UCXOOHOE (NMacCUBHOE) COCTOSIHME. ATOT MPOLECC MOXHO OOBSICHUTL Ha MPUMEPE MOKa3aHHOW HMXKE CXEMb
BKIJ1/BbIKI1 npuBoaa anektpoasuratens ¢ camobroknpoBKON.

dakTnyeckasn cxema NoaKMYeHnUs

ACT10V

Beoikntovatens BbikntodaTenb
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O06bIYHasa penenHo-nornyeckasa cxema PeneiHo-koHTakTHas cxema ans MJ1K

i X6 Y3 XEln |><6 {YS
Sy & ’_{ [ I//I LY )
Y3 |Y?|’
i i [

koHTakT Twna A (BKIN npu BKI pene). Snektpogsuratens He paboTtaeT. Ecnu mbl HaxmeM Ha kHomky X5, TO pene nepengert B
coctosiHme BKI1, Tak kak koHTakTbl 1 1 2 OyAyT 3aMKHYThI, 1 3NeKTpoaBuratens HadHeT paboTaTtb. Ecnn nocne BknoveHnst pene Mol
OTNYCTUM KHOMKY X5 (BbIKNOYMM 3TOT BhIkMtovaTens BbIKIT), To pene coxpaHuT cBoe BKMOYEHHOe cocTosiHWe Bnarogaps obpaTHOn
CBSI3NW OT KOHTakTa 1, 3TO HasbiBaeTCcsi CXeMon caMobrnokupoBku pere. B cnegywowen Ttabnvue npencTtaBneH npolecc
nepeknioyYeHnNs Ansi ONUCAHHOrO Bbille NpUMepa.

Boikntouatens X5 BbikntouaTens X6 CocTosiHne
(NO - 3amblIk.) (NC - Pasmblk.) pBuratens (pene)
@ OTnyLleH OTnyweH OTKN
@ Haxart OTnyLeH BKI
@ OTnyLeH OTnyuieH BKN
é) OTnyLleH Haxat OTKN
’C;) OTnyweH OTnyLeH OTKN

M3 aTon Tabnuupbl BUAHO, YTO B pasHbIX dTanax nocreaoBaTenbHOCTN cobbITUI pe3ynbTaTbl MOTyT OblTb PasnMYHbIMK Aaxe npu
O[IMHAKOBLIX COCTOSIHUSIX BXOOHbIX CUrHanoB. Hanpvumep, AaBaite nocMoTpum Ha atan 1 1 atan 3, oba Bbikntoyatens X5 n X6 B
HUX oTnyLleHbl, Ho aAsuratens BKIT (paboTaeT) B atane 3 u BbIKI1 (octaHoBneH) B aTane 1. Takoe nocnegoBaTtenbHoOe ynpaBneHusi
C 06paTHOW CBA3bIO C BbIXOAA Ha BXOA ABMNSETCA OTNINYMTENBbHON OCOBEHHOCTBIO PENENHO-KOHTAKTHBIX CXeM. MiHoraa penenHo-
KOHTaKTHas cxema Ha3blBaeTcs "cxemow nocrnegoBaTernbHoro ynpasnexus”, a cam MJIK Ha3biBaeTCA KOHTpoONnepom
nocnegoBaTtensHOCTU. B 3TOM pasgene B kayecTBe NpMMEPOB Mbl GyAeM UCNOMNb30BaTh TONbKO KOHTakTbl A/B 1 BbIXxoaHble
KaTyLlkn (06MOTKM pene).

Bonee nogpobHoe onucaHue nocnegoBaTenbHbIX MHCTPYKLUWIA NpuBedeHo B rnaee 5 "BBefeHne B MHCTPYKLUK NocnegoBaTenbHOro
ynpasneHus".

| 1.2 Pasnuuue Mexay peneiiHo-KOHTaKTHLIMM cxeMami o6biuHoro Tuna v ansa MK |

XOTs1 OCHOBHble MPUHLMMBLI PaboTbl ANS pernefHO-KOHTaKTHbIX cxeM 06blyHoro Tuna v ana MIIK senawoTca ogMHaKoBbIMU, HO
daktnyeckn B MJIK onepaunm penenHo-KOHTaKTHOM NOMMKU SMYNUpYOTCA MUKpornpoueccopoM; To ecTb MIK ncnonb3yet metoq
CKaHMpoBaHWSA (NocnefoBaTeNnbHOro Onpoca) ANA KOHTPONSA COCTOSIHWMIA BXOAHbIX 3MEMEHTOB WM BbIXOAHbLIX KaTyllek, 3atem
MCMONb3yeTcs MNporpaMma penenHO-KOHTaKTHOW TMOTMKU Afst SMyMsuMM pesynbTaToB, KOTOpble OyaQyT TOYHO TakMMU Ke, Kak
pe3ynbTathbl, MONy4YeHHble Npu paboTe 06bIYHON pPenerHO-KOHTaKTHOM noruku. MNockonbKy umeeTcst BCcero oguH npoueccop, To MK
OOIKeH nocnefoBaTenbHO M3YUYnTb U BbIMOMHWUTL NpOrpaMmy C NepBoro A0 NOCfeAHero Lwara, 3aTeM OnsiTb BEPHYTbCHA K MePBOMY
Lary 1 noBTOPUTb BCIO MOCMNeA0BaTENbHOCTL Onepauui (LMKNMYecknin pexxum pabotsl). nMTenbHOCTb BbINOMIHEHNS OAHOMO LMKnia
Takoro NoBTOPSOLLErocs pexvnma paboTbl Ha3biBaeTCs BpeMeHeM CKaHUpoBaHuWs. OnnMTenbHOCTb BPEMEHU CKaHUPOBaHUSA 3aBUCUT
OT pa3mepoB nporpammbl. Ecnv Bpemsi ckaHMpoBaHMS CNWLIKOM [OMroe, TO MOryT HabnopatbCsi 3adepXku B peakuun Ha
U3MeHeHNe BXOOHOW WU BbIXOOHOW nepemMeHHoNn. [AnuTenbHble BpeMeHa 3afdepXku MOryT NpUBECTU K CMOXHbLIM npobnemam npwu
yrnpaBneHn cuctemamm ¢ 6biCTpbiM OTKNMKOM. B aToM cnyyae Heobxogumbl MJIK ¢ KOPOTKMM BpemeHeM ckaHnpoBaHus. MoaTomy
BpEeMS CKaHMpOBaHMWA SIBNAETCA OAHON 13 BaxkHenwwmnx xapakrepucTtuk MNIK. Bnarogaps ycnexam TexHONOrMmM MMKpOKOMMbIOTEPOB U
COBpPEMEHHbIM TexHonormsm 3akasHblx CBWC, ckopocTu ckaHMpoBaHUSA cenvac 3ameTHO Bo3pocnu. TunuuHbid MJIK Tvna FBEe
BblNonHsaeT npuMmepHo 1 K aTanos nepeknoyeHnin koHTakTos 3a 0,33 MUnNnuceKkyHAab!.

Ha cnepytouen cxeme nokasaH NpoLecc CKaHNPOBaHNA penenHo-KOHTakTHOM cxembl B [J1K.
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O6paboTka BXxOOOB (CHMTBIBAHWE COCTOSIHUS
BCEX BHELUHMX BXOAHbIX KIEMM).
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. ObpaboTka BbIXOAOB (BbIBOA UTOrOBbIX
CUrHanoB Ha KNeMMbl BHELLHMX BbIXOAO0B).

L J

[MOMMMO YNOMSAHYTOWN Bblle pa3HULbl BO BPEMEHW CKaHWPOBaHUSA APYrMM BaXHbIM pasnuyneMm mexgy OoObl4HbIMW penemnHo-
KOHTaKTHbIMW CXeMaMWn N penerHo-KoHTakTHbIMKU cxemamu ansa MIK sasnsieTcsa xapaktepuctuka "obpaTHoro noToka" curHana. Kak
nokasaHo Ha cxeme Huxe, npeanonoxum, yto X0, X1, X4 n X6 HaxogsaTtca B cocTosiHum BKJT, a ocTanbHble anemMeHTbl B COCTOSHUM
BbIKI1. B 06bl4HOM cXeme penernHO-KOHTAKTHOM FIOrMKM MOXHO C MOMOLLbLIO MYHKTUPHOW NMHUM OnpeaennTb oOpaTHbIA MapLupyT
notoka curHana ans YO u npu atom YO 6yget B coctosiHum BKJ1. B Ttoxe Bpems ansa MINK Beixon YO 6yaet BbIKI, nockonbky
penenHo-nornyeckas cxema ans lMJIK ckaHupyeTca cnesa Hanpaso, U ecnu X3 Haxogutcs B coctosiHuu BbIKI1, To npoueccop
cuuTaeT, YTo y3en “a” HaxoguTcsa B coctosiHum BbIKI1, xota X4 n y3en “b” Haxogatca B coctosHum BKIJ1, nockonbky ckaH MIK
cHavana pocturaet X3. [pyrumu crnoBamu, Ha penerHo-koHTakTHon cxeme ansa [MJIK paspellaeTtcs HanpaBneHve nepegaydv
curHana TosbKOo CrieBa Hanpaso, B TO BpeMsi Kak Ha OOblMHOW penenHO-KOHTAaKTHOW CXeMe HanpaBrieHne nepegayvm MoxeTt ObiTb
[OBYCTOPOHHUM.

O6paTHoe HanpaeneHve nepenayn B 06bIYHON penenHO-KOHTAKTHOW CXeMe

X0 X1 X2 YO
A 1 {}
L i

X3 X4 ib X5 |
S s M 1

L X6 I
1 | | |
L ]



CTpyKTypa U TEPMUHONOIUS PENENHO-KOHTAKTHON CXEMbI

Kak nokasaHo Bbllle, pernenHO-KOHTaKTHY0 CXeMy MOXHO pasfenuTb Ha pag Hebomnbluux sideek. B jaHHOM npumepe penemnHo-
KOHTaKTHOM cxeMbl 4ncno sideek pasHo 88 (8 ctpok Ha 11 ctonbuos). B ogHOM ayelike MOXeT pacnonaraTbCsi OOWH 3fEMEHT.
MonHas penenHo-KOHTaKTHasi cxema MOXeT OblTb MoflyYeHa Npu coeaMHEHNN BMECTE BCEX SiYEEK COMMacHO yKadaHHbIM YCIOBUSIM.

JInHua ncxogHoro
COCTOAHUA

Llens 1

Llens 2

Llens 3

(MpumevaHne: MakcumanbHbIn pasmep anst cxembl FBs-PLC cocTtaBnseT 16 ctpok no 22 ctonbua)

Mpymep penernHO-KOHTaKTHON CXeMbl

il

Hwxe onncaHa TepMuHONOrna, ncnosnb3yemasi B pefieMHO-KOHTaKTHbIX CXeMax.

® Konrakt

KOHTaKT - 3TO aNeMeHT C 2 COCTOSIHUSIMU - 3aMKHYT Unu pa3oMkHyT. OOuMH TN KOHTaKTOB Ha3biBaeTcsl "BxogHom koHTakT" (X co
CNpaBOYHBIM HOMEPOM) W €ero COCTOsIHME OMnpefensieTcsi BHELWHWMU curHanamy (BXOOHOW curHan noctynaeT ¢ 6roka BXOAHbIX
knemm). [pyror TMN KOHTAKTOB Ha3blBaeTCs "PeneinHblil KOHTakT" M ero COCTOsiHNe COOTBETCTBYET COCTOSIHUIO pene (CMoTpuTe
nogpasgen 2). BsanmocBasbe mexay cnpaBoYHbIM HOMEPOM M COCTOSIHUEM KOHTakTa 3aBMCUT OT Tuna koHTakta. B MJIK cepun FB
npeaycMOTPEHbl CriefyloliMe BUAbl 3NIEMEHTOB-KOHTAKTOB: KOHTaKT A, KOHTakT B, guddepeHumanbHble KOHTaKTbl BBEPX/BHU3
(TU/TD) n koHTakTbl PazomkHyTo/3amkHyTO (Open/Short). Bonee noapobHo 310 onucaHo B nogpasgaene 4.

® Pene

Kak 1 obbl4HOEe pene, 3TOT 3N1eMEeHT COCTOUT U3 KaTYyLLUKN (0OMOTKM) pene 1 KOHTaKTa, Kak Nokas3aHo Ha CXxemMe HUXe.

Katywika pene

1-5

Y0 X A
— HH—
YO B

: CoIlL |' '

s KoHTakTbl pene

AnemMeHT Y3en MapanneneHbin 6ok MocnepoBaTtenbHbI GrOK

X0 X1 X2 X3 X4 X5 X Y0
| | V1 | | 1 H | N I {)
f(?l X10 X9 / rY2
[ | T PasseTBneHne \')
X|1|[J )|(1I‘l
ITI [

Y4

-
X12 Y4
|| f )
10 L
M1 X14 X20 Y5
V1 || W ()
YO M6
| | 1\



[Insi BKNIOYEHNS pere HYXXHO npexae Bcero noaaTh TOK B KaTyLIKy perne (C NoMOLLbio MHCTpYKuun BeiBoga OUT). Mocne BknoveHus
KaTyLUKW pene COCTOsiHME ero KoHTakToB Takke OyaeT BKIJ1. Kak nokaszaHo B npumepe Bbiwwe, ecnu YO BkntodaeTcs (BKJT), To Torga
KoHTakT A 6yaet B coctosaHun BKIl, a koHTakt B 6yaet BbIKI, koHTakt TU npuHumaet coctosiine BKJT Tonmbko Ha Bpems
ONUTENbHOCTY ckaHa, a koHTakT TD 6yaet BbIKI1. Ecnn YO BoeikntovaeTtcsa (BbIKIT), To Toraa koHTakT A 6yaet B coctosiHum BKIT n
koHTakT B 6yget BKI, koHTakT TU 6yaet BbIKI, a koHTakT TD npuHuMaeT coctosiHve BKJIT Tonbko Ha BpeMsi ANUTENBHOCTU CKaHa
(pabota koHTakToB A, B, TU 1 TD onucaHa B rnaese 5 "BBegeHne B nocrnegoBaTesnbHble UHCTPYKUUK").

B MNJIK Bcero umetoTcs YeTbipe TUNa pene, a nMeHHo: YAAA (BbixogHoe pene), MAAAA (BHyTpeHHee pene), SAAA (warooe pene)
n TR (BpemeHHoe perne). COCTOsHMS BbIXOOHbLIX pene nepeaarTcs Ha 610K BbIXOOHbLIX KIEMM.

® McxogHasa nuHuna: HavaneHasa NnuHWS Bcerga HaxoamTCs C NIEBOW CTOPOHbI peneiHO-KOHTaKTHOM CXeMbI.

@ OneMeHT: AnemeHT aBnsieTcs 6a30BbIM 6/10KOM peJ'IeVIHO-KOHTaKTHOVI CXeMbl. QNeMeHT COCTOUT 13 aByx YyacTen, Kak nokasaHo
Ha CXemMme Huxe.

OpHa yacTb - 3TO CMMBOJ 3fIEMEHTA, KOTOpPbIV HasbiBaeTcs "Kop onepaummn”, a BTopas - CnpaBOYHbIA HOMEp,
KoTopbI Ha3biBaeTca "OnepaHg'.

OnepaHg,

meA Y15

I —()
v

Kog onepauuu (OP Code)

Twn anemeHTa CumBon MHeMOHVKa NHCTPYKLIMK [Npumevanne
KoHTakT A (3ambikatoLLmnin)
1~ (ORG - LD ~ AND ~ OR) [ /A A A/ 0 moxet 6b1Tb X, Y, M, S, T, C
(cmoTpuTe pasgen 3.2)
(Pa';on'j;";i“m (ORG - LD - AND - OR) NOT
—/— NAAL
KoHTakT nepexona Beepx (ORG-LD-AND-OR)TU
—TH— S 0 moxeT 6biTb X, Y, M, S
KoHTakT nepexona BHua AAAN (ORG - LD - AND - OR) TD
_| ll_ s
KoHTakT paspbiBa uenm
— o o—— (ORG - LD - AND - OR) OPEN

KoHTakT 3amkHyTOM Lenu
‘ — & (ORG - LD - AND - OR) SHORT

BbixogHas kaTyLuka

—4) [ moxeT 6bITE Y, M, S
VHBepcHas BbixogHas
KaTyLuka o {/J OUT NOT
CamobnokupytoLiascst o
YANN OUT L YA A5
BbIXOAHas KaTyLuKa L VAVAN

Mpumevanne: gmanasonsl X, Y, M, S, , T n onucaHme koHTaktoB C cmoTpuTe B pasgene 3.2. guanasoHbl X, Y, M, S, T u
onncaHue koHTakToB C cMoTpuTe B pasaene 5.2.

MmetoTca Tpu cneuunanbHble nocrnegoBatenbHble MHCTPYKUMKU, a umeHHo OUT TRn, LD TRn u FON, koTopble He yka3biBaloTca Ha
penenHo-KoOHTaKkTHon cxeme. OTHOCUTENBHO HUX CMOTpUTe pasaen 1.6 “Ucnonb3oBaHue BpemeHHoro pene” u pasgen 5.1.4 “Boixog
dyHKUMKn FO”.
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® Yaen: Touka coegnHeHus OBYX Unn GONbLUEro Yyncrna aneMeHToB: cMoTpute pasaen 5.3.
® Bnok: uenb, cocTosiwas U3 ABYX UK G60nbLUero Ynucna aneMeHTOB.

VIMetoTcsa ABa OCHOBHbIX TUMa Gr0KOB:

. MocnepnoBaTtenbHbIV 6rok: [Ba nnu GonblUee YMCIo 3IEMEHTOB COeMHEHbI NocneaoBaTesibHO 1 06pasytoT Lenb B
BWE O[HOIN CTPOKM.

Mpumep: —ér-| I—{ H—

. MapanneneHbi 6nok: MapannenbHbii 60K - 3TO BUA NapannensHon Leny, obpasoBaHHON Npu napannensHomM
COEVHEHNM 3NEMEHTOB UIW NocnefoBaTeNbHbIX GIIOKOB.

Mpumep: _'_{

— i —1 H
i — H

S

_{

Mpumevanue: MNpy COBMECTHOM UCMOMb30BaHMM OTAENbHBLIX 31EMEHTOB, NocreaoBaTesbHbIX GITIOKOB U
napannesnbHbIX 6/I0KOB MOXHO COCTaBUTb OYEHb CIIOXHble 610KK. [py NpoeKkTMpoBaHun
penenHO-KOHTaKTHOM CXEMbI C MOMOLLbK0 MHEMOHNYECKNX 0003Ha4YeHMn Heobxoanumo
pa3buTb BCIO CXEMY Ha OTAeNbHbIE 3NEMEHThI, NoCnefoBaTeNbHbIE U NapannenbHble 6oKK.
Cmotpute pasgen 1.5.

@ BeTBb (0TBETBNEHME UNK 0TBOA): B ntoboi Lenn otBeTBNeHMe (BeTBb) 0OpasyeTcs, eCnm npaBasi CTOPOHa BEPTUKATBLHON NNHUK
coeauHsIeT BMecTe ABe unu 6osbLuee YUCNOo CTPOK CXEMbI.

Mpmep: || f4— —( ) —
) .
}_

BeTtBb

JInHna obGbeaunHeHMs onpeaenseTcs Kak gpyras BepTuKanbHas NWHUMS chnpaBa OT fMHUKM OTBETBMEHMS, KOTOpasd
obbeanHsaeT 3TN OTBETBINEHUS LENn B 3aMKHYTYIO Lenb (0bpa3yst TeM cambiM napannenbHbiil 6mnok). 3Ta BepTuKanbHasi
NUHUA Ha3biBaeTcsa "obbeaunHaALWwas NMHUA".

ZANg

JnHna pas3BeTBlieHnA JInHusA o6beanHeHns

Ecnun kak ¢ npaBon, TaK n c neson CTOPOHBI BepTVIKaJ'IbHOVI JNIMHMK OHa CoeauHsIeT BMecTe ABe Unu Gorbluee Yncno CTPOK
CXeMbl, TO 3TO OAHOBPEMEHHO U NUHNA pa3BeTBNEHUA, U NTUHNA 006bearHeHMS, Kak NoKa3aHo B npumMmepe Hnxe.

—— I

MapannensHeiii 6nok 1 | MapannensHeiii 6ok 2

Mpumep:

| || A |

[ II/\IH

JInHusa o6beanHeHus 6noka 1 JInHua passeTBneHnst 6roka 2
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Cxema: Cxema - 3T0 Lienb, BbINOMHALWAA KOHKPETHYIO pyHKUM0. OHa COCTOUT U3 3aNieMeHTOoB, BETBEN U BGOKOB.
Cxema sBnsieTca 6a30BbIM MOHATMEM A3bIKa PENEeNHO-KOHTaKTHbIX CXEM, OHA MOXET BbIMOMNHATL 3aBEPLUEHHbIE (NOMHbIE)
yHKLMM 1 NporpamMma B peneiHo-KOHTaKTHbIX cxeMax obpa3syeTcsi Mpu coeanHeHUn cxeM BMecTe. Havanom cxembl
SABNSIETCA UCXOAHasA NuHusA. Ecnv aBe Lenn coeguHeHbl BepTUKanbHOM NIMHUN, TO OHU NPpUHaanexar K O4HOM CXeMe.
Ecnu mexay AByMsi LensaMmn HET COeaMHAILLEN NX BEPTUKANbHOM NIMHUW, TO OHU NpUHAAnexaT K pasHbiM Lensm. Ha
Puc. 1 nokasaHbl Tpu (1~3) cxemsl.

‘ 1.4 [lpaBuna KOOQUPOBKN MHEMOHMK | (nonbsosatenu WinProladder moryT nponyctuts 3TOT pasaen)

Cxemy MJIK FB-PLC MOXHO O4eHb NpOCTO MporpamMmmupoBaTb € nomowbio ytunuTel WinProladder, npn atom Hago Bcero nuvwb
BBOAMTb 3MEMEHTbl CXEMbl M OHW OTOOpaxalTCA Ha 9KpaHe Ballero gucnnes, obpasys nporpammy B dopmaTe penemnHo-
KOHTaKTHOM cxembl. OgHako ecnu nonb3oBaTeny npumeHsioT ycTpornctso FPC-07 ans nporpammupoBanua FB-PLC, To oHu
AOIMKHbI CaMOCTOSITENBHO NepeBOAUTL (TPaHCNMPOBAaTh) PENENHO-KOHTAKTHY0 CXeMY B MHEMOHMYECKNe 0603HayveHUst. MNoCcKomnbKy
yctponcteo FPC-07 moxeT BBOAUTb MporpaMMy TOMbKO B BUAE MHEMOHUYECKUX MHCTPYKUMIW, TO, HAYMHas C 3TOro pasgena no
pasgen 1.6, Bbl MO3HAKOMWUTECH C NpaBuIiamMyu KOAMPOBKW AN TPAHCIUPOBAHUS PENEeNHO-KOHTaKTHbIX CXeM B MHEMOHUYecKue
WHCTPYKLNW.

o YkasaHusi Mo pefakTMpoBaHUIO NMPorpamMmbl BCEraa YMTalTcs B NOpsAKe CrieBa HanpaBo v CBepXY BHK3. [ToaTomy
HayvanbHOW TOYKOWN CxeMbl Bcerga AormKkeH ObiTb BEPXHUIA NEBbIV Yron cxembl. 3a UCKMYEHNeM MHCTPYKLMKN yHKLK 6e3
ynpasneHus BXOAOM, NepBas MHCTPYKLMA CxeMbl AormkHa HadumHaTbes ¢ ORG v B cxeme paspeluaeTcst Cnonb3oBaHne
TOnbKO ofHou UHCTpykuun ORG. Moxanyncra, cmoTpute pasaen 6.1.1., B KOTOPOM NpuBeAeHbl AarnbHenLwme KOMMEHTapun.

Mpumep: X1 ><5|_ ORGX
‘ AND X
X2 X4 I::> LD X
OR X
X3 AND X
ORLD

AND X 5

AW N ol

. Mcnonb3oBaHue MHCTpyKummn LD gnsa coeamHeHns BepTUKanbHbIX NMHUA (MCXOOHOW SIMHUW UMK NINHAW pa3BETBEHMS),
KpoOMe Hayana CXembl.
Mpumep 1: Mo ORGM G'
i | iLD X 0
ORLD
pumep 2: L
YO MO M1 oM 0
— o AND M1
X0 Xt D X 0]
t AND X 1
ORLD

3ameyvanue 1: Vcnonb3ynTte HenocpeacTBeHHO MHCTPpyKUMio AND (M), ecnn Tonbko ofHa CTpoka aremMeHToB
nocnefoBaTenbHO NOAKMoYeHa K NIMHUN pa3BeTBNEHMS.

Mpumep: Y0

AND X 0

X0

_|




BameuaHue 2: Takke ncnomnb3ynTe HenocpeacTBeHHO MHCTPyKUuio AND, ecnv B MMHWM pa3BeTBIEHNs Ansi
COXpaHeHUs1 COCTOSIHMI y3na Bbina ucnonb3oBaHa MHCTpykums OUT TR.
AND M 0
Mpumep: _|MO XOF Y1) OUTTR 0
( IAND X 0
OUT TRO Yo = oUT A
LD TRO h— o G
AND Y 0

VMcnonb3oBaHue MHCTPYKUUN AND ans nocnegoBaTenbHOro NOAKMIOYEHUS (COGD,MHeHI/Iﬂ) OAHOro anemMeHTa.

Mpyvep: HXO l = I N C—
IAND X 1]

Wcnonb3oeaHue nHcTpykumm OR (UMW) gns napannenbHoro NogkmioyYeHns (CoeauHeHns1) O4HOro aneMeHTa.

Mpumep: X0 X2 X 0
i X 2
Mpumep: X0 X1 X3 ORG X 0
'_( |—| }__< l_ AND x 1
. = kX 2
AND X 3

Ecnu napannenbHbIM 3f1IeMEHTOM SiIBNSETCA nocneaoBaTenbHbI 610K, TO Heobxoanmo ncnonb3osaTe MHCTPYKUMIO ORLD.

Mpumep: g oS

X2 X3 : : :

— iLD X 0
X0 X1 — AND X il
i — H IORLD _

AND X 3

3ameuaHune: Ecnu Heobxooumo coeanHUTL NapannensHo 6onee AByx GNOKOB, TO X HEOBXOAMMO COENHSATL B
rocrenoBaTenbHOCTY CBEPXY BHU3. Hanpumep, cHayana HyxHo coeaunHuTb 6nok 1 1 6ok 2,
3aTeM npucoeauHUTb 610K 3 1 Tak ganee.

Mpuwmep: LD X 0
X0 MO ééN:[:)::::::::::l:\:-':"l:::::::::: 0:
T X1
X1 M I
X2 M2 B
H HH X2
M 2
XB |\;‘|3}_ e e S S L
X 3
______________________ M__ 3
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. [na nocneposaTenbHOrO COEAUHEHWA napannenbHbIX 6510koB ncnone3dyetcs MHCTpykums ANDLD.

Mpumep: ‘ORG X 1|
X1 X3 X4l X7 OR X 2
X2 X5 X6 /AND X
i h > 1 x s
\/ /AND X

Heobxoaumo ucnonb3oBatb MHCTpykUuio ANDLD

. WHcTpykumtio ANDLD Heo6xoaMmMo Ucnonb3oBaTh, €CNv 3NEMEHT UK NocneaoBaTenbHbI 010K pa3melleH nepes
napannensHbiM 6nokom. Ecnun napannenbHbin 6110k pasMelleH nepes aNneMeHTOM Unu nocnegoBaTtenbHbIM 610KoM, To And
coelHeHUs! BCex YacTel BMecTe MOXHO ucnonb3oBaTb MHCTpyKUuto AND (U1).

Mpumep: ?g:;g%/gﬁ:ﬂo:;l-\lDLD He siBnsieTcs EORG X 0
'AND X 1
MocnenoBaTtenbHbI 610K ;:::::::::::::::::::::::::: ::::::::::
X0 x1] [x2] [x4 LD X 2
imip gy oy R X8
il ANDLD

Heobxoaumo ucnonb3oBatb MHCTpyKunio ANDLD

3ameyvaHne Ecnu Heobxoammo nocnegoBaTenbHO coeanHUTbL Gonee AByx GrOKOB, TO MX HEOBXOAMMO
COEAMHSATL B NOCNeaoBaTeNbHOCTU CBEPXY BHU3. Hanpumep, cHavana Hy>HO coeauHuTb 6ok 1 n
6ok 2, 3aTeM NpUcoeanHNTL 6ok 3 1 Tak ganee.

Mpumep:

>
— o
— >
=
>
=

X___
—]

>

(%))

:

. WHcTpykumio BeiBoAa kaTyLwkn (OUT) MOXHO pasmMecTuTb TOMbKO B KOHLLE Lienu (C NpaBoi CTOPOHbI) U NOCIe Hee Hemnb3s
NPUCOEANHATL HUKaKOM ApYro anemMeHT. Bbixo KaTyLwKu Henb3si NPUCOeANHATL HENOCPEACTBEHHO K MCXOAHON NUHUN.
Ecnn HeobxoaMMo NoAKNIoYNTL BbIXOA KaTYLLKM K UICXOOHOWM NMHWUK, TO NOAKMoYanTe ero nocneaoBartenbHo Yepes
KOPOTKO3aMKHYTbI KOHTAKT.

Yo = ORG SHORT

) ouT Y 0



\ 1.5 [dekomMno3suuus cxembil

OCHOBHbIM npoueccomMm npu gekomMnosnuun cxembl

BepTUKarnbHbIMU JTMHUAMMU,

napannenbHble ©Onoku, 1 oKoH4YaTenbHoe CbOpMMpOBaHVIe NOJIHOWM CXEMBbI.

Mpumep AekoMmno3uLum:

ABMSeTCA pasfeneHve Lenen,

Ha He3aBUCKMMblE 3MEeMeHTbl W MnocrefoBaTenbHble OrokKu,
3MEeMEHTOB M nocrefoBaTternbHbIX OMOKOB COrMacHO MpaBunaM KOAMPOBKM MHEMOHWK W NOCReAyloLllee COeAMHEHne ux
nomowm nHcTpykumn ANDLD nnm ORLD) B nopsigke cneea HanmpaBo M CBEpXY BHWU3 B napanfenbHble unv B nocrnefoBaTterbHo-

‘ (nonb3osaTenun WinProladder MoryT nponycTuTb 3TOT pasgen)

KOTOpble nonagaklT Mexay OByMA
nocnegywuiee KogupoBaHue 3TUX

{3 ANDLD(® @)
@ A @)
(D) ANDLD( & @)
Eorm @ (5} ORLD(@D @) {Dori@m @
X0 X1 X4 X5 X8 X9 X10 YO0
®II || ®II || ®II ®II || ®r’)
[ | | [ | [ [ %
©n o @
11 [ 11 | ]
ORG X0 :l
MocnepoBaTe-
AND X1 NbHbIN BroK )
)]
LD X2 :l
Mocneposate- (7)
AND X3 NbHbIA 6ok © - A
ORLD O6pasoBaHve __________| | @
napannensHoro 6noka @
LD X4
MocnenoBsate- ()
AND X5 NbHbIA 610K @
®
LD X6 M @
Mocnenosate- (5)
AND Xi NbHbI Brok © S
ORLD O6pasoBanve ] [
napannensHoro 6rnoka ®
) Y0
ANDLD O6pasosatve 1 13
nocneaosatenbHoro 6noka @ —( )
N
AND X8 MocnepoBaTenbHbIN Grok @ Brnement
AND (1)
LD X9
Mocneposate- (g
AND X10 NbHBbI 610K O 12
A
R \
OR X1 —— ™ OR ta
O6pasoBaHue
ANDLD nocnepoBarensHoro 6roka 13
ouT YO OtnpaBska pesynbtata 13

Ha YO




‘ 1.6 Vcnonb3oBaHue BPEMEHHbIX pene ‘ (nonb3osaTenu WinProladder MoryT nponyctutb 3TOT pasgen) |

OnucaHHbI B pasgene 1.5. MeToa AeKOMMNO3MLUUN CXeMbI N1 KOOUPOBKM MHEMOHUMK HE NMPUMEHSIETCS K Pa3BETBIEHHOW CXEME UK
K pa3BeTBneHHoMY Onoky. [lna BBOAA Nporpammbl C MOMOLLbIO ONUCAHHOrO B pasgene 1.5 metoga B Heill HEO6XOOMMO cHadana
3anoOMHUTb COCTOSIHUSI Y3rOB pasBeTBIEHWs BO BpeMeHHbIX pene. [lpy npoekTupoBaHMM nporpammbl criegyet no mepe
BO3MOXHOCTU un3beratb MCMONb30BaHWS pas3BeTBMEHHbIX Lenei unuM passBeTBreHHbIX 6rokoB. CMOTpuTe cregywowmi pasgen
"MeToabl ynpoleHnsi nporpammsbl”. Huke onucaHebl Be cuTyaumm, B KOTOpbIX Heobxoaumo mncnonb3osaTb TR.

L] PasseTBneHHas uenb: JInHua obbeanHeHus OTCYTCTBYET cnpaBa OT JIMNHNUN OTBETBIEHUA, UNnn nMeeTCAa NTNHUA obbeamHeHus
crnpasa OT JIMHUWN OTBETBJ1EHNA, HO OHU pPaCnoJioXKeHbl B pa3HbIX CTPOKaX.

Mpumep: *yka3biBaeT yCTaHOBKY BpeMeHHoro perne TR
Bes nuHun o6begnHeHns

= )
T

XoTd aTo pasBeTBlieHUe nmeet NIMHUU obbeguHeHus,
OHW pacnosioXXeHbl B pa3HbIX CTPOKax, Tak YTO 3TO
TOXe pa3BeTBlieHHada uenb

. Pa3BeTBneHHbIN 6ok rOpVISOHTaJ'IbeIe napannesbHble 6nokn ¢ pasBeTBlieHneM B O4HOM 13 6nokoB.

Mpumep:
JInHna obbeanHeHns

b
]

EE
A

JInHna pa3BeTBl1IeHUA

*

3ameyvaHue 1: UHcTtpykumio OUT TR HeobxoamMMo 3anporpammmnpoBaTth B BEPXHEN YacTu TOYKM pa3BETBIEHNS.
MHcTpykumsa LD TRn ncnonb3yeTcs B Ha4YanbHOM TOYKE Liener nocne BTOpPbIX CTPOK JINHWAMK
pa3BeTBNEHMS AN 3axBaTa COCTOSAHWUS NTIMHUM pa3BeTBEeHNs OO0 TOro, KaK Bbl NOAKIIOYaeTe Kakon-
nmbo anemeHT k uensam. [nsa noaknoyeHns nepBoro anemeHTa nocne MHeTpykuum OUT TRn nnu
LD TRn Heobxoaumo ucnone3oBatb MHCTpykuuio AND (M). B aTom cnydae He paspeluaeTcst
NPUMEHATb MHCTPYKUuio LD.

3ameyaHue 2: B cxeme moxeT 6bITb 40 40 Todek TR 1 gaHHbIN HOMep TR Henb3s MCnonbL30BaTh NOBTOPHO B TON
e camon cxeMe. PekomeHayeTcs nocnegosaTtenbHO Ucnonb3oBaTtb HoMepa 1, 2, 3, ... Homep TR
OOImKeH O6bITb OOHUM M TEM XXe Ha OOHON NHUM pa3BeTBreHus. Hanpumep, ecnv B NUHUN
pa3BeTBNeHMS ncnonb3oBaHa MHCTpykumss OUT TRO, To, HAa4YMHasi CO CTPOKKU 2 ANs COeANHEHWS,
Heobxo4MMo ncnonb3oBaTtb MHCTpyKumto LD TRO.

3ameyvaHue 3: Ecnu nuHmMen pa3sBeTBreHWUs pa3BeTBINEHHON Lienu unm pa3BeTBrieHHoro 6roka sBnsieTcs ncxogHas
NUHUS, TO TOrAa MOXHO HENoCcpeACTBEHHO UCMonb3oBaTh MHCTPYKUMM ORG wnu LD v koHTakT
BpemMeHHO pene TR MOXHO He ucnonb3oBathb.

3ameuaHue 4: Ecnu no6as u3 cTpok pa3BeTBMNEHHOW Lienu He NOoAKMHYEHa K BbIXOAHOW KaTyLLKe (Mexay HUMm
UMEITCS NOCneaoBaTeNbHO COeQUHEHHbIE ANIEMEHTbI), 1 Apyrvie Leny UMeTCst Takke nocne
BTOPOW CTPOKU, TO B TOYKAX pasBeTBEeHMs HeobxoaMMO Ncnornb3oBaTe MHCTPYKUMO TR.
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Mpumep: OUT TRO AND X 0

X0 X Y0 [F—
| || { Rl
— | | | () NG P
“ o ouT Y 0
LD TRO =0 E:> La:FR__O HaunHaeTca co
Y2 b e CTPOKU 2
() AND X 2
our__._.Y.L1
D TR 0 .. HaunHaetcs co
ouT Y ? CTPOKKN 3
Mpumep:
OUT TR1 X 1
X1 X2 X5 X6 Y0 X 2
| | — | {7 R S
6ok 1 6ok 2 o
X3 X4 X7 X8 : X 4
| L] | | | |
I I P - Wcnonbayetcsa
/ LD TR1 nHCTpykumns AND (M)
OUT TRO rnocne UHCTPyKLumn
X9 6rok 3 X 5
LD TRO X 6
- 1 : Ons Bo3BpaTa K
AND X 7 NHUW pa3BeTBIEHUS
[T T TR ucnonb3yetcs
LD TR 0 UHCTpYKumsa LD TR
AND X 9 y
) crnonb3ayeTcs
ORLD nHctpykums AND (A1)
AND X 8 nocne UHCTPyKLun
ORLD I
ouTt Y 0
. Ha nokasaHHOM BbliLLE NPUMEpPE CXeMbI NpUBEAEH TUMUYHLIA NPUMEP NocnefoBaTeNbHOrO COeAMHEHNS! ABYX NapannenbHbIX

6nokoB. Briok 3 o6pasyeTcs, koraa B CXeMy BBOAUTCS aNeMeHT X9, 1 ABa napannenbHbIX 6rioka CTaHOBATCA
pa3BeTBNeHHbIMKU Briokamu.

. WHcTpykums TR He siBNsieTca ob6s3aTenbHOM, Tak kak Todka (*) pacnonoxeHa Ha UCXOAHOW NTUHUM.
. Ecnu pene TR yxe ncnonb3oBaHo Ansi NOCNeAoBaTenbHOro coeamHeHmns asyx 6nokos, To MHCTpyKUmsa ANDLD He aBnsietcs
obsi3aTeNbHON.

| 1.7 MeToab! ynpoLLeHnst nporpamMmbl |

. Ecnun eanHCTBEHHBIN 3reMEHT NOAKIMYEH NapannenbHo K nocrneaoBaTenibHoOMY 610Ky, TO MHCTpyKunto ORLD MOXHO He
yKasblBaTb, €CNW NOCneaoBaTenbHbIA 610K NOAKMIOYEH K BEPXY 3TOM0 €4MHCTBEHHOIO 3N1EMEHTA.

X0 X1 X2
— -
E $
X1 X2 X0
— 1 .
LD X 0 LD

X 1
LD X1 AND X 2
AND X 2 OR X 0

ORLD



Ecnu eQnHCTBEHHbIN 3NEeMEHT Unu nocrnefoBaTernbHbI 6roK NOAKMYEH NapannernbHO K napannenbsHoMy 6roky, To
MHCTpykunto ANDLD MOXHO He ykasblBaTb, €Cnn napannenbHblii 6510k pasmeLleH cnepeau.

L T S S
[ | I [T 11 | |_
X3 X4 I::> X2
— | |
ORG X 0 ORG X 3
AND X 1 AND X 4
LD X 2 OR X 2
LD X 3 AND X 0
AND X 4 AND X 1
ORLD
ANDLD

Ecnn y3en pa3BeTBlieHUdA pa3BeTBJ’IeHHOl7I uenn HenocpeacTBeHHO NOAKIHOYEH K BbIXOAHOM KaTyLllKe, TO 3Ty KaTyLwKy Ana
COKpalleHuns I/IHCprKLLI/IIZ B nporpamMmme MOXHO pa3MeCTUTb BBEPXY (B nepBoM CTpOKe) JIMHUU pa3BeTBIIEHUA.

X0 Y0 ¥l
—+—1 —) = +—)
Y X0 Y0
—{) —
OUTTR 0 ouT Y T
AND X 0 AND X 0
ouT Y o0 ouT Y 0
LD TR O
ouT Y 1

Ha cxeme Hwxe nokasaHo, kak MoXHo ybpatb 13 nporpammel pene TR n nHctpykumio ORLD.

X0 Y0 X1 X2 Y0
) | — ¢ {)
X1 %2 X0
= ||
OUTTRO—/ X3 Y'I) _|x1|_|x3 \m)
ORG X O ORG X 1
LD X1 AND X 2
OUTTR O OR X o0
AND X 2 ouT Y 0
ORLD ORG X 1
ouT Y 0 AND X 3
LD TR 0 outT Y 1
AND X 3
ouT Y 1



MpeobpasoBaHne MOCTOBOW LiEMK

3
b (

X1 L X2 Y1
— Ll

Takyto CTPYKTypy Lienv He pa3peLuaeTcs
ncrnonb3oBaTb B nporpamme MJIK

=

ORG
AND
OR

ouT
ORG
AND
OR

ouT
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FnaBa 2 Pacnpegenenune namatv B FBs-PLC |

| 2.1 Pacnpegenenue namstv B FBs-PLC |

FES-PACK 3ameyaHue:
TTT T T T T30
X(256) PRI I e I
[ d F 1. Ecnv nonb3oBaTenb CKOHUrypupoBsan perncTpbl
Y,grf,[ e, Tonbko Ang yteHus (Read Only Register - ROR), 1o
: cogepxumoe pernctpos R5000~R8071 (B
T(256) [ c A HHE: 3aBUCMMOCTN OT KOSIMYECTBA CKOH(UIYPUPOBaHHbIX
OBNACT - A o aE = R a ERa R R R perncTpoB) ByadeT 3arpyxaTbes B pernctpbl ROR npu
Eﬁggp%ﬁm& C(258) 1 KaXXOOM BKIMIOYEHUN NMUTaHUA 1 NPU KaXXO0M nepexone
curHanos  TR(40) - 3arpyaka cocTosHuA 13 pexxuma octaHoBa STOP B pexum paboTsl RUN.
{4096) S(1000 Monb3oBaTtenb MoxeT nonyyunTb goctyn kK ROR ¢
3 "= = - =
H é H NOMOLLIbIO COOTBETCTBYIOLLIENO perncTpa
= feim i frim R5000~R8071. Onepauus 3an1cu UHCTPYKLNIA
YHKLUMKN 3anpeLLeHa B 9ToM 061acTu TONbKO YTeHUs
M2002) | & 4 L A ROR cooTteeTcTBytowmx pernctpoB R5000~R8071.
OcrtanbHble pernctpbl R5000~R8071, koTopble He
Obinn ckoHurypmposaHbl anst ROR, MoxHO
0 y
p— e o — MCMOMb30BaTh B KAYECTBE PErMCTPOB OBLLEro
| == o = e
[ T2k s T2k 4 Ha3HauYeHUs.
co [%7]
C{256 l[:- | = = 1 =
= = 2. [Ana coxpaHeHusi COAEepPXXMMOro permctpa TosibKo
4yTeHnss ROR B namMaTu nporpamMmmbl BbigeneHa
Ri3e40) | 4 A L & cneuunanbHas obnacTb.
Pasmep ROR moxeT 6bITb CKOHGUIypUpoBaH
o o makcumym o 3072 cnos.
oo CoxpaHeHune oo
OBJIACTb perucTpos
PETUCTPOB 3006 | & L L L
(20040 cnos) 3arpyska perncTpos
D408 -— D408
IR, OR [ R4 R0
o - | = - =
SR(328) i e
Ror F!OF![ RE000 R5000
(3072)
; FO FO
Fi8192) { = B~ o= ]
L Fa101 Fa101
MPOrPAMMA NMPOrPAMMA
PEJIEVHO- PENEMHO-
T KOHTAKTHOM 3 T KOHTAKTHOW ==
CXEMBbI (20 kcnos
CXEMbI (20 kerloB) | paHeHie ( )
nporpaMmbl
OBJIACTb
ngggamgbl METKU 3arpyska METKU
- nporpamMmmbl
KOHTAKTHOM (1 kcrno.) porp: (1 kcno.)
CXEMbI (32 kunocros)
= ROR = = ROR =
(3 kunocnos) (3 kunocnos)
DOC DOC
(8 kunocnos) (8 kunocos)
Bydep namsTu 8 MK PP/Winproladder
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| 2.2 PacnpegeneHue LMMPOBLIX CUTHANOB U PETUCTPOB |

(E0)

O3Ha4aeT 3HavYeHne Nno ymonyaHueo, KOHcerprpyemoe noJsib3oBaTesiemM

Tun Cumson MMyHKT [nanasoH 3ameyvanus
X Lindposow (auckpeTHbii) Bxog (DI) X0~X255 (256) OTob6paxeHre Ha BHeLlHue LudpoBblie
R Y LindbpoBoii (BUCKPETHbIN) BbIXOS Y0~Y255 (256) BXO[bl-BbIXOAb!
= (DO)
I TR BpemeHHoe pene TRO~TR39 (40) [nsa Tovek pa3BeTBNEeHNs
§ M BHyTpeHHne He coxpaHsiemble MO~M799 (800)* MO~M1399 KoHUrypupyloTCS Kak He
8 pene M1400~M1911 (512) | coxpaHsieMble Ui COXpaHsieMbIE,
2 CoxpaHsieMble M800~M1399 (600)* M1400~M1911 Bcerga siBns0TCS He
S COXpaHseMbIMU
)\; CneumaneHble pene M1912~M2001 (90)
2 S LLaroBble He coxpaHsiemble S0~S499 (500)* S20~S499 koHUrypupytoTcs Kak
g pene coXpaHsiemble
8 CoxpaHsieMble S500~S999 (500)* S500~S999 koHpUrypmpytoTca Kak He
5 coxpaHsieMble
T CocTosiHVe KOHTaKTa TaimMepa T0~T255 (256)
C CoCTOsiHMEe KOHTaKTa cYeTYMKa C0~C255 (256)
TMR Tekylee MeTkn Bpemenu 0,01 TO~T49 (50)* MOXXHO KOH(bUIrypmnpoBaThb Kaxaoe
3HayeHune cek 3HayeHNe METOK BpEMEHU
perucTpa MeTkn Bpemenu 0,1 cek | T50~T199 (150)*
Tanmepa
MeTkn Bpemenu 1 cek | T200~T255 (56)*
CTR Tekyuiee 16- CoxpaHsiemble | C0~C139 (140)* KoHdurypupytoTcs kak He
3Ha4eHune ouTo COXpaHsieMble
peructpa BbIV He coxpaHs C140~C199 (60)* KoHdurypumpytoTcs kak coxpaHsemble
cyeTymKa emble
32- CoxpaHsiemble | C200~C239 (40)* KoHdurypupytoTca kak He
6uto COoXpaHsiemMble
BbI He C240~C255 (16) KoHdurypupytoTcs kak coxpaHsiemble
coxpaHsieMble
DR unu Pernctpsbl CoxpaHsiemble R0~R2999 (3000)* RO~R3839 koHpurypupytotcs Kak He
HR OaHHbIX D0~D3999 (4000) COXpaHseMble UIK KaK coxpaHsiemMble,
& He coxpaHsiemble | R3000~R3839 (840)* | DO~D3999 Bcerna saBnstoTcs He
3 COXpaHsieMbIMU
5 IR BxogHble permcTpsbl R3840~R3903 (64) OTobpaxatoTcs Ha BHELLHWE PErncTpbl
s aHanorosblx BxogoB Al
% OR BbIxoaHble perncTpeol R3904~R3967 (64) OTo6paxatoTcs Ha BHELLHWE PErnCTpbl
5 aHanoroBbIxX BbixogoB AO
‘(’l Cneumans | CneunanbHble permcTpbl CUCTEMBI R3968~R4167 (200)
5 Hble D4000~D4095 (96)
= peructpbl | Pernctpbl 6bicTporo Taimepa R4152~R4154 (3)
& Pernctpbl AnnapaTtHble (4 DR4096~DR4110
ObIcTporo Habopa)
cyeTynka MporpammHele (4 DR4112~DR4126
Habopa)
Peructpebl MuHYTBI CekyHapl R4129 R4128
KaneHgaps OHn Yacebl R4131 R4130
[oabl Mecsubl R4133 R4132
Hepenn R4134
DR unu PervcTtpbl gaHHbIX R5000~R8071 Kak perncrpbl o0Llero HasHavyeHus,
ROR (3072)* ecnn ROR He 6binu
CKOH(pUIyp1pOBaHbI.
Pernctpbl TONbKO Ans YTeHus R5000~R8071 (0)* KoHdurypupytotcsa kak ROR anst
NPUNOXeHW TMnNa npuema
FR darinosble perncTpbl FO~F8191 (8192) HyHbl cneumanbHble MHCTPYKUMK ANns
aoctyna
XR MHOeKCHble perucTpbl V,Z (2) PO~P9 (10)
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3ameyanue: MNpu BKOYEHUN NUTAHMSA 1 NPU U3MeHeHun pexxuma paboTel STOP (OctaHoB) — RUN (Pabota) cogepxunmoe Bcex He
coxpaHsiemMblx pere v perucTpoB cbpacbiBaetcs B 0, COCTOSIHUE COXPaHAEMbIX Pefie U perncTpoB He N3MEHUTCS.

| 2.3 MapameTpbl cneyManbHbIX pene |

Ne pene \ DYHKLMS \ OnvcaHve
1. YnpaBneHne 0CTaHOBOM, 3anpeTom
M1912 YnpasneHve aBapuiHbIM . Ecnu BKIJ1, To MJIK 6yaeT octaHoBNeH (HO He BOMAET B PEXUM

OCTaHOBOM octaHoBa STOP) u Bce Bbixoabl 6yayT BbIKJI.
OT1OT 6UT cOpackiBaeTCst NpU BKIOYEHUN MUTAHUSA U NpU
n3MeHeHun pexuma pabotsl STOP (OctaHoB) — RUN (Pa6ora).

M1913 3anpeT ynpaBneHns BHEWHUMU | o  Bce BHELLHWE BbIXOAbl BbIKMOYAOTCS, HO cocTosiHne YO~Y255
Bblxog4amu BHyTpu IMJIK He nsmeHsetcs.

M2001 3anpeTt/PaspelueHune e  Ecnn M2001 paseH 0 nnu BKMOYEH, TO COCTOSAHME
ynpaBreHus coxpaHeHuem 3anpeT/Pa3pelueHune Bcex KOHTaKkToB OyaeT copolueHo B
COCTOSHMSA Pa3speLleHo npy BKMYEHUW NMUTAHUSI U NPU U3MEHEHUN pexmma

pa6otbl STOP (OctaHoB) — RUN (Pa6oTa).

. Ecnu M2001 3anpelueH v npuHyautensHo BKI1, To cocTtosHue
3anpeT/Pa3peluenune n coctosiHue BKI/BbIKJT Bcex KOHTakTOB He
N3MEHWTCH NPY BKIIOYEHUW NUTAHUS U MPU U3MEHEHUW pexuma
paboTtbl STOP (OctaHoB) — RUN (Pa6oTa).

. Mpun TecTMpoBaHMM 3TO MOXHO OTKMOYNTL M NpuHyanTensHo BKI1
M2001 Ha coxpaHeHwne cocTosiHusa BKJT/BbIKIT Bcex OTKNMOYEHHbIX
KOHTaKTOB, HO He 3abyabTe paspewmnts M2001 nocne

TECTMPOBaHMUSI.
2. YnpaBneHne 041MCcTKoM
M1914 OuncTka He COXpaHsieEMbIX perne | o OunwaeTcs korga npu 1
M1915 OuncTka coxpaHsiemblx pene . OuuwwaeTca korga npu 1
M1916 QOuucTka He coxpaHsieMbIX . Ounwaetcs korga npu 1
perucTpoB
M1917 OuncTka coxpaHsiembix . Ouunwaetcs korga npu 1
perucTpos
M1918 Bbi6op ynpaBneHus BegyLimm . Ecnun 0, To 3anyckaemble nMNyNbCOM OYHKLUN B BeayLLEM LMKe
(Master Control - MC) ynpasneHuns OyayT BbINOMHATLCS OAMH pas npu nepsom 0—1

BeayLLero uMkna ynpasneHus.

Ecnu 1, To 3anyckaemble nMnynbCoM PyHKUUN B BeAyLLEM LUKIe
ynpaBneHusi 6yayT BbINONMHATLCSA KaXabl pa3 npyu M3MeHeHUn
0>1 BepyLLUero uukna ynpasneHus.

M1919 YnpasneHue BbIXOAOM PYHKUMA | e Ecnu 0, To byHKUMOHanbHbIE BbIXOAbl HEKOTOPbLIX UHCTPYKLUWIA
dyHKUMI ByayT 3anoMUHaThb BbIXOAHOE COCTOSIHME. AaXe ecnu
3TU MHCTPYKLUWN HE BbINOMHANUCH.

Ecnu 1, To y dyHKLUMOHAMNbHLIX BbIXOAOB HEKOTOPbLIX (PYHKLIMIA He
OygeT namaTu.

< M1918/M1919 MoxHO ycTaHoBUTb B 0 Mnn 1 BO BCel NporpaMme A1 BbINOSIHEHWUS HEKOTOPbLIX TPEGOBaHMUI K YNPaBIEHUIO.
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Ne pene | DyHKLWS

OnucaHue

3. IMnynbcHble curHansl

P’ M1920 | TaktoBbin umnynbec 0,01 cek " T(M1920)=0,01 cek
PM1921 | TaktoBbit umnynse 0,1 cek @ . | T(M1921)=0,1 cek
P M1922 | TakToBbIl MMMynbC 1 cek O T(M1922)=1 cexk
P M1923 | TakToBbIit UMMynbc 60 cek @®

T - 310 nepuoa nmnynsca T(M1923)=60 cek
P M1924 | HavanbHbI MNynbC (NepBbli ckaH)®@ ’ ’

"RUN" Pa6ora) e b

P M1925 | TakToBble MMNyrbChl ckaHa @ "STOP"
P M1926 | 3apesepsupoBaH (OctaHoB)

@ wiona q 5 t - Bpems ckaHa

t 1 t

G M1925

PM1927 | CocrtosHue Bxoga CTS nopTta cBsAsu 1 e  0: CTS uctunHo (BKI)

. 1: CTS noxHo (BbIKJT)

. Ecnu nopT cBsiau 1 ucnonb3ayeTcs AN NOAKIOYEHNUS
K NPUHTEPY UNu MoAeMy, TO 3TOT CUrHan u TanMep
MOXHO MCMONb30BaThb AN NPOBEPKU FOTOBHOCTU
npuHTEpPa MM MoJema.

4. CoobuieHmns 06 owmbkax

P M1928 | 3apesepsupoBaH

P M1929 | 3apesepBupoBaH

P M1930 | HeT Gnoka paclumpeHms nim NpeBbILIEHO YMCIO
TOYEK BXOLOB-BbIXOO0B

P M1931 | HenocpeOCTBEHHbIN BXO4-BbIXOA HE B AMana3oHe
rnaeHoro 6mnoka

P M1932 | He nucnonbayetcs

P M1933 | Owwubka cMCTEMHOrO cTeka

Y M1934
3apes3epBupoBaH

M1935

e 1: YkasblBaeT, YTo HeT Brioka paclumpeHus (BXoZoB-
BbIXOZ0B) UMW MPEBLILLIEHO YMCIIO TOYEK BXOO0B-
BbIXOZ0B

e 1: yKasbIBaeT, YTO HEMOCPEACTBEHHbI BXOA-BbIXOA HE
B AvanasoHe rmaBHoro 6roka u rnaeHbIi 610K HENb3s
nepesectu B pexxum RUN (Pa6GoTa).

. 1: Yka3blBaeT Ha Hann4yne oLMOKN CUCTEMHOTIO cTeka

5. Ynpaenenue noptom 3 ~ noptom 4 (MC/MN)

M1936 MHaukatop "3aHaTo" nopta 3
M1937 MHuaukaTtop 3aBeplieHus nopta 3
M1938 MHaukatop "3aHaTo" nopTa 4
M1939 MHuaunkaTtop 3aBepLleHus noprta 4

. 0: MopT 3 3aHAT

. 1: MopT 3 roTos

. 1: MopT 3 3aBepLuMn BCe onepaLuun nepegayu
OaHHbIX

e  0:Moprt 4 3aHAT

. 1: MopT 4 roToB

. 1: MNopT 4 3aBepLunn BCce onepauun nepegayn
OaHHbIX
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Ne pene |

PyHKUNS

OnucaHue

6. YnpaBneHue 6bicTpbiMu cHeTymkamm HSCO/HSC1 (MC/MN)

M1940 MporpammHasn macka HSCO . 1: MackupoBaTb

M1941 MporpammHas ounctka HSCO . 1: Ounctutb

M1942 [MporpammHoe HanpasneHue cyeta HSCO e  0: Cuet BBEpPX, 1: CyeT BHM3
M1943 3apes3epBupoBaH

M1944 3apesepBupoBaH

M1945 3apesepBupoBaH

M1946 MporpammHas macka HSC1 . 1: MackupoBaTb

M1947 MporpammHas ounctka HSC1 . 1: Ounctutb

M1948 [MporpammHoe HanpasneHne cyeta HSC1 e  0: Cyet BBEpPX, 1: CyeT BHU3
M1949 3apesepBupoBaH

M1950 3apes3epBupoBaH

M1951 3apesepBupoBaH

7. YnpaBneHve Yacamu peanbHoro spemenn RTC

M1952
M1953
Y M1954
» M1955

Hactpownka RTC
Perynuposka +30 cekyHa
[MpoBepka yctaHoBkn RTC
Owmnbka HaCTPOMKM 3HAYEHUSI

8. YnpaBneHve cBA3bi/CMHXPOHM3aUMER/cHeTYMKaMM

M1956

M1957

M1958

M1959

M1960

M1961
M1962

M1963
M1964

Bbibop BpemeHn o6HapyxeHns nHtepsana kagpa
coobLeHnsa

YnpaeneHue BENMYMHON TeKyLLero 3HavyeHnss CV
nocne KkomaHabl 3agaHust Bpemenn "Time Up" B
Tanmepe

BbiGop pexxuma BbICOKOCKOPOCTHOTO KaHana B
nopTy cBA3n 2

Bbi6op pexxmma Habopa HoMepa B Mogeme

Mnaukatop "3aHaTo" nopta 1

MHuaukaTtop 3aBeplueHus nopta 1
Mugukatop "3aHaTo" nopta 2

MHaunkaTop 3aBepLueHus nopra 2
YnpaeneHue HabopoM HoMepa MOAEMOM

0: Ncnonb3yiiTe cUCTEMHOE 3HaYEeHNe MO YMOMYaHUIo B
KayecTBe BpeMeHW OOHapyxeHus HTepBana kagpa
coo06LLeHNs Ans NpoToKoNa nepegayn AaHHbIX
Modbus RTU

1: Vicnonb3ywiTe 3HadyeHune ctapluero 6anta R4148 B
KayecTBe BpeMeHU obHapyXeHUsl MHTepBana kagpa
coobLeHunst Ansi NpoToKorna nepefayy AaHHbIX
Modbus RTU

0: BennunHa CV 6ygeT npogormkaTb CUHXPOHU3aLUIo
[0 OOCTWDKEHUS BEPXHEro npegena nocrie KoMmaHabl
“Mpowwno Bpems (Time Up)”

1: BenuuuHa CV octaHoBuTCS B 3Ha4YeHun PV nocne
komaHgp! “Mpowwno Bpems (Time Up)” (nonb3oBaTens
MoXeT nameHsATb M1957 B nporpamme ans
ynpaBneHns oTaenbHbIM Tanmepom)

0: Hactpoiika nopTta 2 Ha kaHan HopMasibHON CKOPOCTH
1: HacTpoiika nopTa 2 Ha KaHarn BbICOKOW CKOPOCTU C
Ln

M1958 paboTaeT TONbKO Ha BE4OMOW CTaHLUMK

0: ToHoBbI Habop, ecnu NopT 1 coeanHseTcs ¢
MOZAEMOM.

1: UMnynbcHbI Habop, ecnu nopT 1 coeanHsieTcs ¢
MOZEMOM.

0: MopT 1 3aHAT

1: MopT 1 roToB

1: MopT 1 3aBepLuMn BCe onepaLun nepeaayn AaHHbIX
0: MopT 2 3aHAT

1: MopT 2 rotoB

1: MopT 2 3aBepLuMn Bce onepauumn nepegayn AaHHbIX
Ecnun nopT 1 coeguHeH ¢ mogemom, To POHT curHana
0—1 3anyckaeT Habop TenedoHHOro Homepa, PPOHT
1—0 "Bewwaet TpyoKy" B MUHUN.




Ne pene

PyHKUMSA

OnucaHve

M1965

M1966

M1967

M1968
M1969
M1970
M1971

M1972
M1973

M1974

M1975

dnar ycnelwHoro Habopa Homepa
dnar ownbkn Habopa HoMepa

Bbibop pexvma paboTbl kaHana
BbICOKOM CKOPOCTU nopTa 2

CocTosiHve nowaroson
nporpammbi

dnar owmnbkn 3anncu npu
KOCBEHHOM agpecaumm
CocTtosiHume nopTta 0
CoctosiHue nopta 1
CoctosiHne nopta 2
YnpaBneHue Benn4mHon
TekyLero 3HavyeHus CV nocne
noacyeta "Count-Up"

YnpasneHue HaKkrnoHOM (OYHKLMK
pamnbl (FUN95)

Bei6op dyHkumn CAM (FUN112)

1: YkasbiBaeT, UTo Habop HoMepa 3aBepLUNICS YCMELHO (ecnu
nopt 1 coeguHeH ¢ MogeEMOM)

1: YkasbiBaeT, 4To Habop HOMepa 3aBepLUMIICA HeyaayHo (ecnu
nopt 1 coeguHeH ¢ MOAEMOM)

0: HenpepbIBHbIN LUK

1: Tonbko oauH uukn. OcTaHoOBKa Nocne 3aBepLUeHNs nocnegHen
nepegayn gaHHbIX (AeNCTBYET TOMNbKO Ha BedyLuen CTaHumm).

1: YkasbiBaeT, 4To B noLlaroBom nporpamMmme OfHOBPEMEHHO
nmeetcs 6onee 16 akTUBHbIX LUAroB.

1: YkasbIBaeT, 4TO (PYHKUMSA C UHAEKCHOW agpecaumen noitanacb
3anucatb 3Ha4YeHue Yepes rpaHuLibl Pas3nnyYHbIX TUMNOB AaHHbIX.
1: MopT O npuHAn unn nepegan coobLieHne

1: MopT 1 npuHan unun nepegan coobLeHne

1: MopT 2 npuHAN unu nepegan coobLeHne

0: YkasbiBaeT, 4To BenmumHa CV 6yaeT npogomkartb NoacyeT
BBEPX 40 BEpPXHEro npegena nocrie komanapl “Mpowwen otcyeT
(Count-Up)”

1: YKasbiBaeT, 4To BenmyuHa CV octaHoBUTCSA B 3Ha4YeHun PV
nocne komaHabl “IMpowen otcyeT (Count-Up)” (nonb3oBatensb
MOXET U3MeHsiTb M1973 B nporpamme ans ynpaeneHusi
OTAENbHBLIM CHETYUKOM)

0: YnpaBneHne BpeMeHeM A1 NIaBHOMO M3MeHeHUs (Mo pamne)
1: YnpaBneHune aKkBMBaNeHTHbIM HaKMOHOM AJ15 NIIaBHOMO
n3meHeHus (o pamne)

1: [N KpYroBbIX NPUIOXKEHUI BbIKMOYaTENb 3MEKTPUYECKOrO
kynadyka CAM (FUN112) moxeT nogaepxuBaTb LUKINYECKUIA
nepexop, (konbLeBaHne), Hanpumep, B CUTyauusix, Koraa yron c
359° nepexogut Kk 0°

9. YnpaBneHue

CKOPOCTHbIMU cyeTYnkamm HSC2~HSC7

M1976
M1977
M1978

M1979
M1980
M1981

M1982
M1983

M1984
M1985

M1986
M1987

M1988
M1989

M1990

MporpammHast macka HSC2
MporpammMHast ounctka HSC2
MporpaMMHoe HanpasneHve
cyeta HSC2

MporpammHas macka HSC3
MporpammHas ounctka HSC3
MporpaMMHoe HanpasneHve
cyeta HSC3

MporpammHas macka HSC4
MporpaMMHoe HanpasneHve
cyeta HSC4

MporpammHas macka HSC5
[MporpammHoe HanpaBneHue
cyeta HSC5

MporpammHas macka HSC6
[MporpammHoe HanpaBneHne
cyeta HSC6

MporpammHas macka HSC7
MporpaMMHoe HanpasneHve
cyeta HSC7
3apesepBupoBaH

1: MackupoBaTtb
1: O4yuctntb
0: Cyer BBepX, 1: C4eT BHU3

1: MackupoBaTtb
: Ounctutb
0: Cyer BBEpPX, 1:

—_

CyeT BHU3

N

: MackuposaTb

0: Cyer BBepX, 1: C4eT BHU3

RN

: MackupoBartb

0: Cyer BBepX, 1: C4eT BHU3

RN

: MacknpoBaTtb

0: Cyer BBepX, 1: C4eT BHU3

-

: MacknpoBaTtb
0: Cuyer BBepx, 1: C4eT BHU3
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Ne pene | dyHKUMS | OnucaHue

10. Ynpasnenne PSO0~PSO3

M1996 WHpukaTtop 3aBeplueHns PSO0
M1997 MHaunkaTop 3aBepLueHns PSO1
M1998 MHpaukaTtop 3aBeplueHus PSO2
M1999 MHpunkaTtop 3aBeplieHns PSO3
M2000 Bbi6op MHoOrooceBsoi
CUHXPOHM3aLMKn ans
BbICOKOCKOPOCTHOIO UMMYfbCHOMO
Bbixoga (FUN140)

: PSOO0 3aBepLumn nocnegHui war ABuXeHus
: PSO1 3aBepLumnn nocnegHuin war ABuxKeHus
: PSO2 3aBepLumnn nocrnegHui war ABuKeHus
: PSO3 3aBepLumnn nocneaHun war ABUXKeHUs
: CUHXPOHM3auUsi MO HECKOSNbKUM OCSIM

M1991 Bbi6op pexum ocTtaHoBKM e  0: MrHoBeHHas ocTaHOBKa NpW OCTaHOBKE UMMYJSIbCHOMO BbIXxoAda
umnynbcHoro Beixoda (FUN140) e 1: OcTaHoBKa C 3aMeneHneM Npu OCTaHOBKE UMMYMLCHOO BbIXOAa
M1992 WHankaTop "3anaro" PSO0 e  0: PSOO0 3aHaT
. 1: PSOO roTtoB
M1993 Wuaukatop "3anato" PSO1 e 0:PSO1 3aHaT
. 1: PSO1 rotoB
M1994 WHaukaTop "3ansaTo" PSO2 . 0: PSO2 3anar
. 1: PSO2 roTtoB
M1995 WuaukaTop "3aHato" PSO3 . 0: PSO3 3aHar
. 1: PSO3 rotoe
. 1
. 1
. 1
. 1
1
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| 2.4 MapameTpbl cneuManbHbIX PErMCTPOB

Ne peructpa

DyHKUMA

OnuncaHune

R3840

R3903

PervcTpbl Bxoaos
CHO : R3840

|
CH63 : R3903

[lna aHanoroBbIX LlMd)pOBbIX BX0oOo0B

R3904

R3967

Pernctpbl BbIxogoB
CHO : R3904

CH63 : R3967

[na aHanoroBbIX U LMAPOBLIX BbIXOO0B

R3968

R3999

Pernctpbl HeobpaboTaHHOM TemnepaTypbl
TPO : R3968

|
TP31 : R3999

[na namepeHni TemnepaTypbl

R4000

3ape3epBupoBaH

R4001

3apesepBupoBaH

R4002

3apesepBupoBaH

R4003

3apesepBupoBaH

R4004

3apesepBupoBaH

R4005

Crapwuwui 6awnT: Mepuog WM
=0: 2 cekyHabl
=1: 4 cekyHabl
=2: 8 cekyHq
=3: 1 cekyHaa
=4: 16 cekyHq
=5: 32 cekyHapbl
Mnagwwuin 6anT: MNepuog pacyeta MAO-
perynstopa
=0: 2 cekyHapl
=1: 4 cekyHapl
=2: 8 cekyHA
=3: 1 cekyHaa
=4: 16 cekyHA
25: 32 cekyHabl

Ona MNWA-perynatopa Temnepatypsl

R4006

MoporoBoe 3HayeHne BbIXOOHOTO
OTHOLUEeHUS Anst 06HapyXeHnst
HEHOPMarnbHOro COCTOAHUS KOHTYpa
HarpeBa/oxnaxgeHus (egnHuubl B %)

Ona MNO-perynatopa TemnepaTypbl

R4007

MoporoBoe 3HayYeHWe HeNpepbIBHOMO
BpeMeHU AnA 0bHapyXeHUst HeHOPMarbHOro
COCTOSIHUS KOHTYpa HarpeBa/oxnaxaeHus
(eanHUUBI B cekyHAax)

Ona MNWA-perynatopa Temnepatypsl

R4008

MakcumarbHasi Temnepartypa ans
o6HapyXeHUst HeHOPMarbHOrO COCTOSIHMS
KOHTypa Harpesa

Ona NA-perynatopa Temneparypsl

R4009

3apesepBupoBaH
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Ne peructpa PyHKUNSA OnucaHuve
R4010 dnar ycTaHOBMEHHOro AaTtynka Kaxabin 6UT COOTBETCTBYET OAHOMY AaTUMKY, ECNN BENNYMHA
TemnepaTypbl 6uTa =1, TO AaT4YMK yCTaHOBIEH.
R4011
R4012 dnar ynpaeneHusa temnepatypow ML Kaxablii GUT cOOTBETCTBYET OZIHOM TOYKE TemnepaTyphbl, €Cru
| BenuuuHa brta =1, To ynpaBneHue paspeLleHo.
R4013
R4014 3apesepBupoBaH
R4015 YcpegHeHue 3HavyeHns Temneparypbl
=0, TemnepaTypa He ycpeaHseTcs
=1, ycpegHeHue no 2 Bbibopkam
=2, ycpegHeHue no 4eTbipem Bbibopkam
=3, ycpegHeHue no BOCbMU BbIGOpKam
=4, ycpegHeHue no LecTHaauaTm
BblGOpkam
R4016 3apesepBnpoBaH
R4017 3apesepBupoBaH
R4018 3apesepBupoBaH
R4019 3apes3epBnpoBaH
R40|20 3apesepBupoBaH
R4024
R4025 [MonHoe paclumpeHve perMcTpoB BXo40B
R4026 [lonHoe paclumpeHne perMcTpoB BbIXOO0B
R4027 [NonHoe paclumnpeHne LngpoBbIX BXOO0B
R4028 [MonHoe paclumpeHne ungpoBbIX BbIXOO0B
R4029 3apesepBrpoBaH 451 CUCTEMbI
R4030 Tabnuubl Ans coxpaHeHus 1 obpaTHoro Ecnu M3Y ncnonb3yeTcsa AnNA COXpaHeHUs NporpamMmmebl
CUNTBIBAHUS PErncTpoB AaHHbIX B MN3Y nnu peneHO-KOHTaKTHOM CXeMbl U PErMCTPOB AaHHbIX, TO 3TU
R4039 n3 M3y Tabnuubl ONNCBLIBALOT, Kakne perncTpbl ByayT 3anncbiBaTeCH B
M3Y. Appecyemble pernctpbl 6yayT MHALMANU3MpoBaTbCs
3HaYeHnaMKn 13 MN3Y npu BKNOYEHUM NUTAHUS.
R4040 HacTtpowika BpemeHn 3agepxkm otBeTa ang Mnagwwia 6aiT: Ana nopta 0 (eQUHULLI BpEMEHU B MCEK)
nopta 0 n nopta 1 Crapwwui 6ant: Ons nopta 1 (eAWMHULBI BpDEMEHU B MCEK)
R4041 HacTpowika BpemeHn 3agepxku oTBeTa ang Mnagwwuii 6aiT: [Ana nopTa 2 (eQuHULLI BDEMEHU B MCEK)
nopta 2 n nopta 3 Crapwun 6ant: Onsa nopta 3 (eguHWLbI BPEMEHM B MCEK)
R4042 HacTpowika BpemeHu 3agepxkun otBeTa ang Mnagwwii 6anTt: Ana nopTa 4 (e4AMHULEI BpEMEHU B MCEK)
nopta 4 Crapwui 6ant: 3ape3epB1MpOBaH Ansi CUCTEMbI
R4043 Pernctp napameTtpoB cBsA3n anga nopta 3 HacTpoiika ckopocTu B 6oaax, uncna 6MToB gaHHbIX, Ans
nopta 3
R4044 Pernctp napameTtpoB cBsA3n anga nopta 4 HacTpoiika ckopocTu B 6oaax, uncna 6uToB gaHHbIX, ANns
nopta 4
R4045 HacTpoWika 3agepxku nepegaym un Mnagwwui 6anTt: MHTepBan TaimayTta npuema nopta 3

WHTepBana TanmayTa npvema, ecnv nopt 3
Ucnosb3yeTcs B kKayecTBe BeAyLlero B
FUN151 nnm FUN150

(eavHunupbl Bpemenn B 10 mMcek)
Crapwmin 6ant: MHTepBan 3agepxku nepegayn nopta 3
(eavHnupl Bpemenn B 10 mcek)
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Ne peructpa

PyHKUNSA

OnucaHue

R4046 Bbibop pexuma nHmunanmsaunm perncTpos =5530H: He nHmunanmnsmpoBaTtb agpecyemMble perncTpbi
OaHHbIX, KOTopble Obinn 3anucatsbl B M3Y, OaHHbIX, KoTopble 3anucbiBatoTcs B M3Y npu BKAOYEHUN
npu BKIMOYEHUU MUTaHUSA nUTaHus.

=[pyrue: MHuumnannsmposaTb afpecyemMble perMCTpbl AaHHbIX,
KoTopble 3anucbiBatoTcs B MN3Y npu BKNOYEHUW NUTAHUS.

R4047 HacTpowika npoTtokona cBasu gnsa nopta 1 ~ HacTtpawnsaeT npotokon cea3m FATEK nnn Modbus RTU
nopta 4

R4048 HacTtpovika 3agepxkun nepegayum un Mnagwwuii 6ainT: MHTepBan TaimayTta npuema nopta 4
WHTepBana TamayTa npuema, ecnv nopt 4 (eavHuubl BpemeHn B 10 Mcek)
ncnonb3yeTcs B Ka4ecTBe BeayLlero B Crapwmn 6ant: MHTepBan 3agepxku nepegayn noprta 4
FUN151 nnm FUN150 (eavHuubl Bpemenn B 10 Mcek)

R4049 MHamKaumsa cocTosHMA LeHTpanbHOro =A55AH, MpuHyagutensHasa pabota (RUN) npoueccopa
npoueccopa (CPU) =0, OObIYHbIN OCTaHOB

=1, ObHapyxeHa dyHKUUS, He NoaaepXuBaemas
npoL,eccopomM

=2, Kog ID MNNK He cooTtBeTCcTBYET KOy ID nporpaMmbl
=3, Owmbka KOHTPOMbLHOW CyMMbI NporpaMmmbl PKC
=4, OwunbKa CMCTEMHOro cTeka

=5, OwunbKa cTopoxxeBoro Tarmepa

=6, HemegneHHbin B-B cBepx orpaHnyennin CPU

=7, Owmnbka cnHTakcuca

=8, MNpeBbIWeHO Yncno mogynen pacumpeHus B-B

=9, MNpeBbIWeHO YnNCo Tovek paclumpeHus B-B

=10, Owmnbka KOHTPONbHOW cyMMbl BO naww-MN3Y cuctemsl

R4050 Pervnctp napameTtpos cBsa3u gnsa nopta 0 HacTpovika ckopocTu B 6ogax ans nopta 0

R4051 3apesepBupoBaH

R4052 MHuankaTtop npouecca 3anvcu B N3y

R4053 3apesepBnpoBaH

R4054 OnpegeneHne HoMmepa CTaHUMM BeEQYLLErO Ecnn Homep cTaHumm BegyLlero paeseH 1, To 3TOT permcTp
[Onsi ceTeBoro CKOPOCTHOro KaHana CBs3u ¢ MOXHO UrHOPWMPOBAaTb. [N HACTPOWKM HOMEepa CTaHLuK,
CPU (FUN151 pexum 3) OTNNYHOrO OT 1, HY>KHO 3anucatb: Mnagwwun 6ant: Homep

cTaHuun
CrapLumi 6ant: 55H
R4055 Homep ctaHumm MNK Ecnu ctapwwin 6ant He paBeH 55H, To R4055 nokasbiBaet
Homep cTaHuum ans atoro MJIK
[ns HacTponku Homepa ctaHumm MK B R4055 HyxHO
3anucartb:
Mnagwwmii 6ant: Homep ctaHumm
Crapwwuin 6ant: 55H

R4056 Crapwumn 6anT: 3apesepBrpoBaH
Mnagwwui 6ant: AuHamnyeckoe ynpasnernve | Mnagwwui 6ant: =5AH, MoXeT AMHAMUYECKN U3MEHUTL
BbIXOZIHOW YaCTOTOW BbICOKOCKOPOCTHbIX BbIXOZIHYH YaCTOTY BbIX0a BbICOKOCKOPOCTHBIX MMMYIbCOB
UMMybCOB

R4057 CYeTYMK BbIKMOYEHUI MUTaHNs 3HayeHue yBenuunaeTcs Ha 1 Npu BKMOYEHWUU MUTaHNSA

R4058 Owmnbka B HOMepe CTaHumMK, ecnv nopT 2 B WcnonbayeTtcs dpyHkumenn FUN151 pexxumom 3 ans nopTta 2

pexnme KaHana ceA3n BbICOKOM CKOpOoCTn C

un




Ne peructpa PDyHKUMS OnucaHuve

R4059 Kog owmnbku, ecnu nopt 2 B pexume Ucnonbayetcsa dyHkumen FUN151 pexunmom 3 gns nopta 2
KaHarna cBs3u BbICOKoW ckopocTtu ¢ LIl Crapwwun 6ant  Mnagwwun 6ant
R4059 Kopg owmnbku CyeTuuk owmbok H
Kon owmnbku:

OAH, HeT oTBeTa

01H, Ownbka kagpa AaHHbIX

02H, Ownbka nepenonHeHmns bydepa
04H, Owmnbka YeTHOCTH

08H, Owmnbka koHTponbHoM cymmbl CRC

R4060 Kopn owmbkn PSO 0 WmetoTcsa cneaytowme koabl OLWMOOK:

1: Ownbka napametpa 0

2: Owwubka napameTpa 1

3: Owunbka napameTpa 2

4: Ownbka napameTpa 3

5: Owwnbka napameTpa 4

7: Owunbka napameTpa 6

8: Ownbka napameTpa 7

9: Owwnbka napameTpa 8

10: Owwubka napameTpa 9

30: Owwnbka HoMmepa 3afaHusi HAaCTPONKM CKOPOCTU
31: Owmnbka 3Ha4YeHNsa CKOPOCTH

32: Owmnbka HoMepa 3adaHns HaCTPOMKK xoaa

33: Owmnbka 3Ha4yeHnsa xoga

34: HeBepHasa nporpamma no3nunoHNPOBaHNA

35: War 3a

36: Homep wara npesbicun 255

37: Ownbka HamBbICLUEN YacTOTbl

38: Owmnbka YacToTbl XONOCTOro xoaa

39: Cnuwikom Gornbluas BenmymHa KoMneHcawumm
nepemeLleHuns

40: BennumHa nepemeLLeHns npeebicuna guanasoH
41: NHctpykums DRVC He paspeluaeT ucnonb3oBaTtb
abcontoTHyo agpecaunto ABS

R4061 Kopn owmnbkmn PSO 1 Tak xe, Kak BbllLe
R4062 Kog owmnbkn PSO 2 Tak e, Kak BbllLe
R4063 Kopa owmnbkn PSO 3 Tak e, Kak BbllLe
R4064 Homep 3aBepLuaemMoro wara nporpammbl PSO 0

R4065 NO3MLMOHMPOBAHNS PSO 1

R4066 PSO 2

R4067 PSO 3

R4068

3apesepBupoBaH
R4071




Ne peructpa

PyHKUNSA

OnucaHue

R4072
R4073
R4074
R4075
R4076
R4077
R4078
R4079

CYeTuMK MMMYNbCOB, OCTaBLUMXCA ANA
BblBOAA

Mnapgwee cnoso PSO 0
Crapuuee cnoso PSO 0
Mnagwee cnoso PSO 1
Ctapwee cnoso PSO 1

Mnapwee cnoso PSO 2
Crapuee cnoso PSO 2
Mnapgwee cnoso PSO 3
CrapLuee cnoso PSO 3

R4080
R4081
R4082
R4083
R4084
R4085
R4086
R4087

Tekyluas BbIxoAHasi yactoTta

Mnapguwee cnoso PSO 0
Crapuee cnoso PSO 0
Mnapwee cnoso PSO 1
Crapuee cnoso PSO 1

Mnagwee cnoso PSO 2
Crapuee cnoso PSO 2

Mnagwee cnoso PSO 3
CrapLuee cnoso PSO 3

R4088
R4089
R4090
R4091
R4092
R4093
R4094
R4095

MMnynbc TekyLwero nonoxeHus

Mnapgwee cnoso PSO 0
Crapuee cnoso PSO 0
Mnagwee cnoso PSO 1
Crapuee cnoso PSO 1
Mnagwee cnoso PSO 2
Crapuuee cnoso PSO 2
Mnapgwee cnoso PSO 3
CrapLuee cnoso PSO 3
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Ne peructpa PyHKUNS OnuvcaHve
R4096 Mnaglwee cnoBo TekyLero 3HavyeHns HSCO
R4097 CrapLuee cnoBo TekyLero 3HadeHns HSCO
R4098 Mnagwee cnoBo 3Ha4veHus yctasku HSCO
R4099 Crapuuee cnoBo 3HaveHus yctaskn HSCO
R4100 Mnagwee cnoBo TekyLlero 3HavyeHns HSC1
R4101 Crapuiee crnoBo TekyLlero 3HavyeHmss HSC1
R4102 Mnaglwee cnoeo 3HaveHus yctaBkun HSC1
R4103 CrapLuee cnoBo 3HaveHus yctaBkm HSC1
R4104 Mnaglee cnoeo TekyLero aHavyeHnst HSC2
R4105 CrapLuee cnoBo TekyLlero 3HayeHms HSC2
R4106 MnapgLee cnoBo 3HayeHus yctaBkm HSC2
R4107 Crapluee cnoBo 3HaveHus yctaskun HSC2
R4108 MnagLwee croBo TekyLlero 3HayeHnss HSC3
R4109 CrapLuee cnoBo TekyLero aHadeHns HSC3
R4110 Mnaglee cnoBo 3Ha4yeHus yctaBkn HSC3
R4111 CrapLuee cnoBo 3HaveHus yctaBkm HSC3
R4112 Mnaglee cnoBo Tekyllero 3HaveHnss HSC4
R4113 CrapLuee cnoBo TekyLuero 3HadeHns HSC4
R4114 Mnagwee cnoso 3Ha4veHus yctaskm HSC4
R4115 CrapLuee cnoso 3HaveHus yctaskn HSC4
R4116 Mnapwee cnoso Tekywero 3Ha4yeHust HSC5
R4117 CTapLuee cnoBo TekyLlero 3HadeHms HSC5
R4118 Mnaglwee cnoeo 3HaveHust yctaBkm HSCS
R4119 CrapLuee cnoBo 3HaveHus yctaskn HSCS
R4120 Mnagwee cnoBo Tekylero 3HavyeHns HSC6
R4121 CrapLuee cnoBo TekyLuero 3HadeHns HSC6
R4122 Mnagwee cnoBo 3HayeHus yctaBkn HSC6
R4123 CrapLuee cnoBo 3HaveHus yctaBkm HSC6
R4124 MnagLee cnoBo Tekylero 3HaveHmns HSC7
R4125 CrapLuee cnoBo TekyLuero sHadeHns HSC7
R4126 Mnaglee cnoso 3HaveHus yctaskm HSC7
R4127 CrapLuee cnoBo 3HavyeHus yctaskm HSC7
R4128 CekyHAabl kKaneHdaps
R4129 MuHyTbI KaneHaaps
R4130 Yackl kanengaps
R4131 [eHb kanengaps
R4132 Mecs, kaneHgaps
R4133 og kaneHgaps
R4134 JeHb Hegenu kaneHgaps
R4135 3apesepBupoBaH

P R4136 Tekyliee Bpems ckaHa Owwmbka < 1 mcek
V' R4137 MakcumanbHoe BpemMsi ckaHa [MoBTOpHO BbluUCNSAETCA, koraa pexum MK meHseTcs ¢
P R4138 MUHUMAaIbHOE BpeMsi CkaHa STOP (OcraHos) Ha RUN (PaGora)




Ne peructpa

PyHKUMS

OnucaHue

R4139

CocTtosiHne ueHTpanbHoro npoteccopa (CPU)

But 0 =0, NJIK B pexxume STOP (OcTaHoB)

=1, NJK B pexume RUN (Pa6oTa)

Bbut 1, 3apesepsupoBaH

BuT 2 =1, Owmnbka KOHTPONbLHOM CyMMbI Nporpammel PKC
but 3 =0, bes komnnekra N3y

=1, C komnnektom M3y

But 4 =1, Owmnbka CTOPOXKEBOro Tanmepa

But 5 =1, Mogenb MA rnaBHoro 6roka

But 6 =1, C 3awmTon koga

But 7 =1, ABap1iHbIN OCTaHOB

But 8 =1, lNpeBbileHne agnanasoHa HenocpeacTBeHHoro B-B
But 9 =1, OwmnbKka cUCTEMHOro cTeka

But 10 =1, Owwmbka 3akasHon CBUNC ASIC

Bbut 11 =1, dyHKUMS He pa3peLleHa

but 12, 3apesepBupoBaH

But 13 =1, C nnaTtoi kaHana cBs3un

but 14 =1, C kaneHgapem

But 15 =1, NMaBHbIN 6nok MC

R4140
R4141
R4142
R4143
R4144
R4145

Homep TenedoHa
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Ne peructpa

DyHKUMS

OnucaHve

R4146

Pervctp napameTtpoB cBa3u gnsa nopta 1

HacTpowika ckopocTu B 6oaax, uncna OMToB AaHHbIX, 419 nopTa
1

R4147

HacTpovika 3agepxku nepegayv un
WHTepBana TaimayTa npuema, ecnv nopt 1
MCMOmb3yeTcsl B Ka4ecTBe BeAyLLero B
FUN151 nnn FUN150

Mnagwwi 6ant: MHTepBan TaimayTta npyvema nopta 1
(eamHuubl BpemeHu B 10 Mcek)

Crapumit 6anT: MHTepBan 3agepxku nepegayu nopta 1
(eamHnubl BpemeHn B 10 Mcek)

R4148

VHTepBan BpeMeHn obHapyXeHusl kagpa
coobLeHns

Ecnu nopT cBA3M ncnonb3yeTcs Kak BegyLun unm Beaombln
npotokona Modbus RTU, To cuctema ykaxeTt nHtepsan
BPEMEHW MO YMONYaHWIO AN onpeaeneHns Kaxaoro naketa
MPUHATOrO COOGLLEHUS; KPOME 3TOro, NoNb3oBaTeNb MOXET
HaCTPOUTL 3TOT MHTEPBas BPEMEHU C MOMOLLbIO CTapLUero
6anta R4148 n ycraHoBuTb M1956 B 1, 4TOBbLI UCKNIOUYNTB
BO3MO)XHOCTb HaroXeHUs1 pasnuyHbIX NakeToB B kaape
coobuieHus.

M1956=1, Ctapwuin 6ant pernctpa R4148 ncnonessyercs ans
HacTPOWKM HOBOIO MHTEpBara BpeMeHn obHapyXeHns
coobLeHus ans nopta 1 ~ nopta 4 (eQNHULbI BPEMEHU B MCEK).

Ecnu nopt cBsA3un ncnonb3yeTcs Ang nepegayn AaHHbIX Ha
nporpamMmmmpyemoe nepudepuinHoe yCTpoUCTBO C NOMOLLbIO
nHctpykumm FUN151 1 ecnu B npoTokone nepefayun AaHHbIX He
NCMONb3YTCA CUMBOSbI KOHLA TEKCTa ANSA pasfeneHns
nakeToB kagpa COOBLLEHMS, TO HYXKHO HaCTPOUTb MHTepBan
BpeMeHN 0OHapyXeHUst 4nsa pasfeneHns nakeTos coodLleHms.
[nsa aTon HacCTPOMKM Ucnonb3yeTcst cTaplunin 6anT perncrpa
R4148 ansa nopta 1 ~ nopta 4

(eAnHWUBLI BpEMEHU B MCEK)

R4149

HacTpovika nHtepdeica mogema n nopta 0
6e3 NpoBepKkn HoMepa CTaHLUUW Ans
BHELLIHEro NpoToKomna nepefayn AaHHbIX
FATEK

e  Crapwwmin 6ant peructpa R4149:

=55H, [JuctaHunoHHas aMarHoctmka/QucTaHUNOHHBIN KaHan
cBsa3u ¢ LM ¢ nomolubio nogkntodeHuns nopta 1 yepes
MoZeM, nogaepxunsaeT pyHKUun Habopa Homepa ¢
ynpasneHnem us nporpammel nonb3osaTens

=AAH, [lnctaHUMOHHasA AMarHoCTUKa C MOMOLLbIO NOAKIIOYEHNST
nopta 1 4yepe3 MoAeM, NoagAEPKUBAET onepaunm
naccuMBHOrO NpuemMa 1 akTuBHoro Habopa Homepa

=[lpyroe, 6e3 ykasaHHbIX BblLe PyHKLNN

e  Mnagwwin 6anT pernctpa R4149:

=1, MNopT 0 6e3 NpoBepKky HoMepa CTaHLUW ANA BHELLHEro
npoTokona nepeaayn gaHHbIx FATEK (cBsi3b
MMI/SCADA)

=[pyroe, MopT 0 NnpoBepsieT HOMepP CTaHLUuK, NO3BONAET
opraHv3oBaThb CeTb C OTBOAAMM A1 OMpOCca AaHHBbIX.

R4150

HacTpoiika BpeMeHun 3aaepxk1 ans
06CcnyX1BaHWsi BXO4OB-BLIXOA0B Mpu
BKIMIOYEHUMN NUTaHUS.

. [MJ1K roToB k onepauusm B-B nocne ncreuenus atoro
BPEMEHW 3a4eP>KKN NPU BKIKOYEHUM NUTaHNsS. EguHMLbI
BpemeHun B 0,01 cek. 3HavyeHne no ymonyanmo pasHo 100.

R4151

Ba3oBbIl KONbLIEBOW Tamep ¢
paspeLueHnem 1 Mcek

. Copepxumoe peructpa R4151 yBenuuuBaetcs Ha 1 uepes
Kaxayto 1 mcek. Ero moxHo ucnonb3oBartb ans 6onee
TOYHOIO N3MEPEHNS BPEMEHM.

R4152
R4153
R4154

MnagLuee crnoBo TeKyLlero 3aHa4yeHus
pernctpa HSTA

CrapLuee CrnoBo TEKYLLEro 3Ha4YeHus
pernctpa HSTA

Peructp npeaycraHosku ana HSTA

HSTA - a10 GbICTpPOAENCTBYIOLMI TanMep c pa3pelueHnem 0,1
MCEK.

HSTA moxeT paboTaTtb B pexnme 32-paspagsHoro KonbLeBoro
TaniMepa unu Taimepa npepbiBaHNSA C HEM3MEHHbIM BPEMEHEM.
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Ne peructpa

PyHKUNS

OnucaHve

R4155 HacTpoiika nopta 1 1 nopta 2 6e3 e Mnapwwii Gairt pernctpa R4155:
NpoBEpKM HOMEepa CTaHLMK AMst =1, MNopT 1 6e3 NpoBepkn Homepa CTaHLUUN 45t BHELLHEro
BHELUHEro NpoToKoNa nepeaaqn AaHHbIX npoTokona nepegaqun AaHHbix FATEK (cBasb ¢
FATEK MMI/SCADA)
= [ipyroe, MopT 1 npoBepsieT HOMep CTaHUWW, NO3BoNseT
opraHv3oBaTh ceTb C 0TBOAAMM AN ONpoca AAHHbIX.
e  Crapwwui 6anT pernctpa R4155:
=1, NopT 2 6e3 NpoBepKM HOMepa CTaHUMKN AN BHELUHEro
npoTokorna nepeaa4n aaHHbix FATEK (cBsisb
MMI/SCADA)
= Opyroe, [NopT 2 npoBepseT HOMEpP CTaHLMK1, NO3BONAET
opraHv3oBaTh CeTb C 0TBOAAMM AN ONpoca AAHHbIX.
R4156 HacTpoiika nopta 3 v nopta 4 6e3 e Mnapwwii 6aitt pernctpa R4156:
NpOBEpKM HOMEpA CTaHLMK AMst =1, MNMopT 3 6e3 NnpoBepkn HOMepa CTaHLUK AN BHELLHEero
BHELLHEro NpoToKoMa nepeaayn AaHHbIX npoTokona nepeaayn AaqHbix FATEK (cBsisb ¢
FATEK MMI/SCADA)
= ipyroe, MopT 3 npoBepsieT HOMep CTaHLUMK, No3BonsAeT
opraHv3oBaTh CeTb C 0TBOAAMM AN ONpOCca AaHHbIX.
e  Crapwwn 6anT peructpa R4156:
=1, MNopT 4 6e3 NpoBepkn HoOMepa CTaHLUUN AN BHELLUHEro
npoTokona nepeaayn aaHHbix FATEK (cBssb
MMI/SCADA)
= [ipyroe, MopT 4 npoBepsieT HOMep CTaHUWW, NO3BoNseT
opraHv3oBaTh ceTb C 0TBOAAMM AN Orpoca AAHHbIX.
R4157 McnonbsyeTca cuctemon
R4158 PerncTp napameTpos cesian nopta 2 (He | HacTpoiika ckopocTn B 6oaax, 4ncna GuToB AaHHBIX, ... ANs
/NSt BLICOKOCKOPOCTHOTO KaHana casian ¢ | MopTa 2
)
R4159 HacTpoiika 3aaepxku nepeaaqn u Mnagwwi 6ant: MHTepsan TaimayTa npuema nopra 2
WHTepBana TaiimayTa npuema, ecnm (eAvH1LL! BpemeHn B 10 mcek)
nopT 2 ncnonb3yeTcs B KayecTse Crapwun 6ant: UHTepBan 3agepxku nepegayun nopta 2
Beayuiero B FUN151 unn FUN150 (eavHuubl BpemeHn B 10 Mcek)
R4160 Hactpoiika TaiimayTa Crapwumin 6ant permctpa R4160:
npueMHuKa/nepeaaTyvka nopta 2 B =56H, Pexunm HacTpoek nonb3osaTens, ecnv HacTpokM Mo
pPEXIME BbICOKOCKOPOCTHOTO KaHarna yMOS4aHu1Io NPUBOAAT K c6oaM B paboTe, Ans 3Tow
cesiau ¢ LI HaCTPOMKM ncrnonb3dyeTca Mnagwni 6anT pernctpa
R4160 (He pekomeHayeTCS)
=[pyroe, cMcTeMa BbiAAET 3HAYEHNE MO YMOMYaHUO COrnacHo
HacTponke pernctpa R4161
R4161 PerncTp napameTpoB CBSi3v MopTa 2 . HacTtpoiika ckopocTu B 6odax, YeTHOCTH, ... Ans nopTta 2
(,El,nﬂ BbICOKOCKOPOCTHOIO KaHana CcBA3n ° Yucno 6UTOB JaHHbIX Bcerga paBHO 8
¢l e  CkopocTb B 6ogax: 38400 bps
B7 B6 B5 B4 B3 B2 B1 BO
R4162 YnpaeneHue paspeLleHmem/3anpeTom [100mc [ 50mc | 10mc | 5mMc | 4mc_ | 3mc_ | 2mc | 1mc

npepbIBaHMii Yepes NocTosIHHOE BPEMS!

But = 0, NnpepbiBaHUS paspeLleHbl

Bbut = 1, NnpepbiBaHUA 3anpeLleHbl




Ne peructpa

PyHKUNS

Onucaxne

R4163 HacTpovika ynpaeneHus Habopa Mnagwwuin 6anT pernctpa R4163:
HOMepa MOAEMOoM =1, MNpu Habope HOMepa TOH Habopa 1 TOH 3aHSTO B NMUHUM
UrHOPUPYIOTCH.
=2, MNpn Habope Homepa oxmuaaeTcs TOH Habopa, HO TOH 3aHATO
B JTMHWU UTHOPUpYeTCS.
=3, MNpu Habope HomMepa TOH Habopa B NMMHUKN UTHOPUPYETCS, HO
NpoBEPSIETCS TOH 3aHATO..
=4, Npun Habope HoMepa oxmuaaeTcs TOH Habopa n
NpoBepsIETCA TOH 3aHATO B NIMHUN.
=[oboe gpyroe 3HayeHne obpabaTbiBaeTcsi Kak 3HayeHue 4
Crapumi 6anT pernctpa R4163:
HacTtpoiika cyeT4MKa 3BOHKOB AMisl pexrMMa aBTooTBeETa ModemMa
R4164 WHaekcHbIn pernctp V
R4165 MHaeKcHbIn pernctp Z
R4166 Vicnonb3yeTcs cucremom
R4167 Mopgenb rnasHoro 6noka Mnagwwuin 6anT pernctpa R4167:

=0, 6 Bx + 4 BbIx (FBs-10xx)
=1, 8 Bx + 6 BbIx (FBs-14xx)
=2, 12 Bx + 8 BbIx (FBs-20xx)
=3, 14 Bx + 10 Bbix (FBs-24xx)
=4, 20 Bx + 12 Bbix (FBs-32xx)
=5, 24 Bx + 16 Bbix (FBs-40xx)
=6, 36 Bx + 24 Bbix (FBs-60xx)
=7, 28 Bx + 16 Bbix (FBs-44MN)

Crapumi 6anT pernctpa R4167:
=0, MA
=1, MC
=2, MN
=3, MU




Neo DyHKUMA OnucaHune
perucrpa

D4000 OnpeaeneHHbin Nonb3oBaTenem AennTens CKOPoCTH B OnpegeneHHas nonb3oBaTenem ckopocTb B 6ogax
6opax ans nopta 1 ans nopta 1 (1125~1152000 6uTt/cek)
(R4146 gonmxeH 6bITb paBeH 56XFH) D4000 = (18432000/CkopocTb B 60aax) - 1

D4001 OnpeaeneHHblit Nonb3oBaTenem AennTenb CKOPOCTH B OnpepaeneHHas nonb3oBaTenem ckopocTb B 6ogax
6opax ons noprta 2 ans nopta 2 (1125~1152000 6ut/cek)
(R4158 gonxeH 6biTb paBeH 56XFH) D4001 = (18432000/CkopocTb B 60aax) - 1

D4002 OnpeaeneHHbi Nonb3oBaTenem gennTenb CKOPOCTH B OnpegeneHHas nonb3oBaTenem ckopocTb B 6ogax
6ogax ansa nopta 3 ansa nopta 3 (1125~1152000 6uT/cek)
(R4043 gomxkeH 6biTb paBeH 56XFH) D4002 = (18432000/CkopocTtb B 60aax) - 1

D4003 OnpeaeneHHblil Nonb3oBaTenem AennTenb CKOPOCTH B OnpepaeneHHas nonb3oBaTenem ckopocTb B 6ogax
6opax ons nopta 4 ans nopta 4 (1125~1152000 6uT/cek)
(R4044 gomkeH 6bITb paBeH 56XFH) D4003 = (18432000/CkopocTb B 60gax) - 1

D4004 3apesepBupoBaH

D4079

D4080 WHaekcHbin pernctp PO
D4081 MHaekcHbIn pernctp P1
D4082 MHpekcHbIn pernctp P2
D4083 WHpekcHbin pernctp P3
D4084 WHaekcHbii peructp P4
D4085 WHaekcHbIn pernctp P5
D4086 WHaekcHbii peructp P6
D4087 WHaekcHbIn pernctp P7
D4088 MHpekcHbIn pernctp P8
D4089 MHaekcHbIn pernctp P9

D4090 3apesepBupoBaH

D4095

3amevaHue: Bce cneunanbHble pene u perncTpbl, MOMeYeHHble B Tabnuue Bbile cMMBosioM “P”, 3alumiLeHbl OT 3anucu.
[na cneunanbHbIX pene, NOMeYeHHbIX cumaoriom "P", 4eNCTBYIOT CriegyroLme orpaHnYeHns:

He ponyckatoTcs onepaumu NpUHyaUTEnNbHON YCTaHOBKU 1 paspeLleHus/3anpeTa.

Henb3a ykasbiBaTb NnepexogHbiM KoHTakToM TU/TD (KOHTakT Bcerga octaeTcs pa3oMKHYTbIM)




| FnaBa 3 Cnuckmn nHctpykumi FBs-PLC |

| 3.1 MocnegoBaTenbHbIe MHCTPYKLMK

WHcTpykums OnepaHg Cumson OnucaHue yHKUMn Bpems Tun MHCTPYKLUN
BbIMONHEHNSA
ORG Havano cxembl ¢ 3aMblkaloLLero koHTakta (A)
H l_ 0,33 MKkcek
ORG NOT +_|/|_ Hauano cxembl ¢ pa3mblikatoLLero koHTakra (B)
ORG TU Hauvano cxembl ¢ kKOHTakTa nepexoga BBEPX VHcTpykumm
X, Y, M, S, +_| T|_ (TU) 0,54 MKcek Havana cxembl
ORG TD T.C | 7777 | Hauano cxembl ¢ koHTakTa nepexoda BHu3 (TD)
L
ORG OPEN +—c — Hayano cxembl ¢ KOHTaKTa paspbiBa Lenu
0,33 MKcek
ORG SHORT Hauano cxembl ¢ KOHTaKTa KOPOTKOro
3aMblkaHust Lenu
LD _| l_ Hayano uenu pene oT UCXOAHOW NUHWUW UNK OT
JIMHWUW pa3BETBMEHUS C 3aMblKaloLLEero KOHTakTa
LD NOT Havano uenu pene oT UCXOAHON NIMHWKN UK OT 0,33 mKcek
—|/|— TIMHWN Pa3BETBMNEHUSI C pa3MblKatoLwero
KOHTaKTa
LD TU X, Y, M, S, Hauano uenu pene oT UCXOAHON MINHUM UMK OT
T,C —| T }— TIMHUK pa3BETBMNEHUSI C KOHTaKTa nepexoga
BBEPX 0.54 MKcek MHeTpykumm
LD TD _| l l_ Hayano uenu pene ot UICXOAHOW NUHWUM UNK OT Ha4dana QT
JINHWUM pa3BEeTBIEHNSA C KOHTaKTa nepexona BHU3 MCXOAHOW NNHUK
LD OPEN — e e Hauano uenu pene ot UCXOAHON NNHUM MM OT unn nnHumn
NIMHWM pa3BETBIEHNS C KOHTaKTa pa3pbiBa Lenu pasBeTBreHns
LD SHORT Havano uenu pene oT UCXO4HON NUHWUM UNK OT 0,33 mkcek
_ NUHUN pa3BeTBIIEHUS C KOHTaKTa KOPOTKOro
3aMblkaHUs Lenun
AND X, Y, M, S, _| |_ MocnepoBaTenbHOE NOAKMIOYEHNE K
T,C 3aMblKalLLEMY KOHTaKTy
AND NOT _{/|_ MocnepoBaTensHOe NOAKMIOYEHME K 0,33 mkcek
pasMblKaloLLeMy KOHTaKTy
AND TU MocnepoBaTtensbHoOe NOAKMIOYEHNE K KOHTaKTy WHcTpykumn
7_{ T l_ nepexona Beepx nocreaoBaTensHo
AND TD _{ l }_ MocnepoBaTtenbHOe NOAKMIOYEHNE K KOHTaKTY 0,54 mkcek ro NOAKIIOYEeHNs
nepexoga BHus
AND OPEN e e MocnepoBaTenbHoe NOAKIIOYEHNE K KOHTaKTY
paspbiBa Lenu
AND SHORT P — [MocnepoBaTtensHoOe NOAKMIOYEHNE K KOHTaKTy 0,33 mKcek
KOPOTKOro 3aMblKaHWs Lienu
OR MapannenbHoe NOAKMNYeHNE K 3amblKatoLLemy
L‘ }—T KOHTaKTy 0,33 mkcek
OR NOT L{ }J MapannenbHoe NoaknYeHne K pa3MblkaoLemy
X, Y, M, S, v KOHTaKTy
ORTU T,C MapannensHoe NOAKMOYEHNE K KOHTAKTY WHcTpykumn
L{ T }J nepexoaa Beepx 0,54 MKkcek napannensHoro
noaKnioYeHus
ORTD L' }J MapannenbHoe NoaknioYeHe K KOHTaKTy
l nepexoga BHus
OR OPEN MapannenbHoe NOAKMYEHUE K KOHTAKTY
_L" J paspblBa Lenu 0,33 mMKcek
OR SHORT T T MapannensHoe NogKnioYeHNe K KOHTaKTy
KOPOTKOIO 3aMblKaHus1 Lienu
ANDLD 3{ MocnepoBaTtensHoe noaknoyeHne aByx 6rokos
uenu
ORLD MapanneneHoe noakntoveHne asyx 6nokos 0,33 mkcek MHcTpykumnn
uenu o6beanHeHus
6nokoB
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WHcTpykums OnepaHg CumBon OnuncaHue yHKLUN Bpewms Tun
BbIMOJIHEHNS WHCTPYKLMK
ouT { ) Mogayva pesynbTata Ha KaTyLUKy
Y,M,S 0,33 mKcek UHcTpyKumm
OUT NOT (/J [Mopgaya nHBepTMPOBaAHHOIO pesyrnbTarta Ha | BbIBOAA Ha
KaTyLUKy 1.09 MKceK KaTyLLUKy
OUTLYL [Mopaya pesynbTaTta Ha BHELLHIOK KaTyLUKy ’
Y —( L ) BbIBOJA W HAa3HaYeHWe ee Kak Tuna ¢
COXpaHeHvem
ouT CoxpaHeHure COCTOSIHUS y3na BO 0,33 mKcek
TR BPEMEHHOM pene MHCTpyKummn
LD 3arpy3ka BpeMeHHOro perne onepauun c
TU . T_ B3saTtue nepexoaa BBepx COCTOSIHUS y3na 0,33 mKcek y3nom
D S »L _ B3saTtue nepexoga BHM3 COCTOSHUA y3na 0,33 mkcek
NOT _/_ MHBepcua cocTosiHus yana 0,33 mkcek
0,33 MKcek
SET -—(8) YcTaHoBKa KaTyLLKM
1, MKCeK
) 0,33 mKcek
RST ~—R) C6poc KaTyLLKV
1,09 mMKcek

Bce 36 onpeaeneHHbIX Bbille MHCTPYKUMIA NPUMEHUMbI Ha Bcex Mmogensx MK .

| 3.2 IHCTPYKUMW BLINOMHEHUS dDYHKLNIA |

MmeeTcsa 6onee 100 pa3nuuHbix yHKUMOHaNbHbIX MHCTPYKUuiA MITK. Ecnn yyecTb npor3BoaHble MHCTpYKUuK TunoB “D” n “P”, To
obuiee yncno nHetpykumii npeebicuT 300. Kpome Toro, MHorne gyHKLMOHaNbHbIE MHCTPYKLMN MMEKOT HECKOINbKO BapUaHTOB
yrnpaBneHus Bxogamu (4o 4 BXOAOB), YTO AAeT A0 8 pa3nuyHbIX TUNOB KOMOMHaLMIA peXXnMoB paboTbl. TakMum o6pa3om, obLymn
pasmep Habopa uHcTpykumii MINK dakTnyeckn He MeHbLUe, Yem y BGonblumx MIK. Hannume moliHoro Habopa MHCTPYKLUMIA MOXET C
OHOWN CTOPOHbI YNPOCTUTbL PaspaboTKy CHOXHbLIX NPUINOXEHWI YNPaBeHNs, HO C APYroi CTOPOHbI MOXET OKa3aTbCs CIULLKOM
CNOXHbIM Ansi nonb3oBatenen Hebonbmx MIK. Onsa ynpoleHnst paboTbl C MHCTPYKUMAMU BCE (DYHKLMOHanbHble MHCTPYyKUmm MJTK
FATEK pasgeneHbl Ha aBe rpynnbl, @ UMEHHO Ha OCHOBHYIO Fpynny MHCTPYKLWIA, B KOTOPblE BXOAST 26 YaCTO UCMNOSb3yeMbIX
PYHKLMOHANbHbIX UHCTPYKUUA U 4 HCTpyKumm SFC, 1 rpynny AONONHUTENbHBIX MHCTPYKUMIA, HAaNPUMepP, UHCTPYKUUN ypaBneHns
ObICTPOAENCTBYIOLLMMY CHETYMKAMU N NPEPbIBaHNSAMU. Takoe pasaeneHne No3BonseT HauYMHaKLWMM U HEONbITHBIM NOfb3oBaTeNsM
0o4eHb BbICTPO MO3HAKOMUTBLCS C OCHOBHBIMW MHCTPYKLMSIMU U 3aTEM C MOMOLLbIO OMbITHbIX NOMb30BaTENEe U3yYnTb pacLUMPEHHbIN
Habop hyHKUMOHANBHBIX MHCTPYKLMIA.

VHCTPYKLMM, MOMEUEHHbIE CUMBOIIOM “ X ”, ABMSIIOTCH OCHOBHBLIMU (PYHKLIMSIMUA, BCETO MMeeTCst 26 OCHOBHBIX (OYHKLIMOHAMBHBIX

WHCTPYKUMiA 1 4 nHctpykumm SFC. Bece ocHoBHbIe (6a3oBble) MHCTPYKUMM OnNncaHbl B crnepytowen rmaee. MNMapametpbl cOopoca
hYHKLMI onmncaHbl B paclUMpeHHOM PyKOBOACTBE MO NPOrpaMMUpPOBaHKIO.
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u O6wWwme pyHKLMOHanNbHbIE MHCTPYKLMKN TakiMepa/cyeTumnka
Ne FUN | HaseaHue OnepaHg MpoussoaHble OnucaHve yHKUnN
WHCTPYKUMA
* T nnn PV OO6wwwme MHCTPYKLMKN Tanmepa (guanasoH “nnn” 0255)
* C nnn PV O6Lwpme MHCTPYKLMKM cHeTumKa (gnanasoH “nnn” 0255)
*7 UDCTR CV,PV D 16-pa3psaHbIn nnu 32-paspsaHbln PeBEPCUBHbBIA CHETHUK
] DyHKLUMOHaNbHbIE UHCTPYKLUM C OOHUM ONepaHaoM
*4 DIFU D [na B3aTua nepexofa Beepx pene D n coxpaHeHust pesynbTata B D
*5 DIFD D [ns B3aTUS nepexoaa BHW3 pene D n coxpaHeHns pesynbTata B D
*10 TOGG D M3meHeHune cocTosHus pene D
u YcTtaHoBka/Cbpoc
* SET D DP YcTaHaBnuBaeT Bce GUTbl perncTpa unn aUCKpeTHoON (LMdpoBo)
TOuYKM B 1
* RST D DP OuuwaeT BCce BUTLI perncTpa nnm AUCKPEeTHON (LmMdpoBoit) ToUkn B 0
*114 Z-WR D P YcTaHoBKa Unu cbpoc 30HbI
u WHcTpykumm SFC
* STP Snnn Jeknapauusa nporpammel STEP
* STPEND OkoH4yaHue nporpammbl STEP
* TO Snnn WHcTpykums pacxoxgeHus STEP
* FROM Snnn NHcTpykumsa cxoxaeHuns STEP
u MHCTpyKUMM MaTeMaTU4ecKnx onepaummn
* 11 (+) Sa,Sb,D DP BbinonHsieT cnoxeHune onepaHaoB Sa u Sb 1 3atem coxpaHseT
pesynbTat B D
*12 (-) Sa,Sb,D DP BbinonHsieT BbluMTaHMe onepaHaoB Sa u Sb 1 3aTemM coxpaHsieT
pesynbTat B D
*13 (k) Sa,Sb,D DP BbinonHsieT ymMHOXeHWe onepaHaoB Sa n Sb 1 3aTtem coxpaHsieT
pesynbTat B D
*14 () Sa,Sb,D DP BbinonHsieT genexune onepaHaoB Sa n Sb n 3aTem coxpaHseT
pesynbTat B D
*15 (+1) D DP Jo6aenset 1 k BenuunHe D
*16 (-1) D DP BbluntaeT 1 13 BenmymHbl D
23 DIV48 Sa,Sb,D P BouinonHsieT 48-pa3psagHoe aeneHune onepaHaoB Sa n Sb u 3atem
coxpaHsieT pesynbtat B D
24 SUM S,N.D DP Bbluncngaet cymmy N nocnegoBatenbHbIX BEMMYMH, Ha4YMHas € S, 1
coxpaHsieT pesynbtaT B D
25 MEAN S,N,D DP Bbiuncnsaet cpegHee 3HadeHne N nocnegoBaTtenbHbIX BENUYMH,
Ha4YnHas ¢ S, n coxpaHsieT pesynbtat B D
26 SQRT SD DP BbluncnseT kBagpaTHbI KOPEHb M3 BEMUYMHBI S U coXpaHseT
pesynetatr B D
27 NEG D DP Bbluncnsaet gsomyHoe gononHeHue (oTpuuaTenbHOe YuCno) ang
BenuyuHbl D 1 coxpaHsieT pesynbTar onstb B D
28 ABS D DP Bbluncnsiet abconoTHoe 3HaveHne BennumHbl D u coxpaHsieT
pesynbTat B D
29 EXT D P BepeT 16-pa3psgHoe YncneHHoe 3HaYeHne 1 paclumpsieT ero B 32-
paspsigHOe YMCNeHHoe 3HaYeHue (BenMUMHa He U3MeHsIeTCs)
30 PID TS,SR,0R, Pab6ota MW perynatopa
PR,WR
31 CRC MD,S,N,D P BbluncneHme koHTponbHor cymmbl CRC16
32 ADCNV PL,S,N,D CwmelleHne (casur) n npeobpasoBaHne K NOMHOW LIKane
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Ne FUN | Hassahu OnepaHg, MpoussoaHble OnucaHne pyHKLUK
e MHCTPYKLUMK

200 I—-F S,D DP MpeobpasoBaHue Lenoro Yucna B popmat ¢ nnaBatoLLeln 3ansaTon

201 F—l S,D DP MpeobpasoBaHre Yncna c nnaBatoLLel 3anaTon B Lenbiin hopmat

202 FADD Sa,Sb,D D CnoXeHune Yncen c nnasatoLLen 3anaTomn

203 FSUB Sa,Sb,D D BblunTaHue yncen ¢ nnaBawLen 3anston

204 FMUL Sa,Sh,D D YMHOX€EHME Yncen ¢ nnaBaLLen 3aniaTon

205 FDIV Sa,Sb,D D [eneHne 4yncen c nnaBarLen 3ansaTon

206 FCMP Sa,Sb D CpaBHeHWe Yncen ¢ nnaBatoLlen 3ansaTon

207 FZCP Sa,Sh D CpaBHeHWe 30H YMcen ¢ NnaBarLLen 3anaTomn

208 FSQR S,D D KBagpaTtHbIN KOpEeHb 13 YMCna C NaBakoLLEeN 3anaTomn

209 FSIN S,D D TpuroHomeTpuyeckasn pyHkumst SIN (cuHyc)

210 FCOS S,D D TpuroHomeTpuyeckasa dyHkumnsa COS (KocuHyc)

211 FTAN S,D D TpuroHomeTpuyeckasa pyHkunsa TAN (TaHreHc)

212 FNEG D P M3ameHeHne 3HaKa Ymcrna c nnaBarLlen 3ansaTon

213 FABS D P OnpegeneHne abcontoTHON BENWYMHBI YMCNa C NiaBakoLLen 3ansaTon

WHCTpyKUMM Normyeckux onepaummn

*18 AND Sa,Sb,D DP BbinonHsieT onepauuio normdeckoe N Hag onepangamu Sa u Sb n
CcoxpaHsieT pesynbtat B D

*19 OR Sa,Sh,D DP BbinonHsiet onepauuio norndeckoe UM Hag onepangamu Sa v Sb m
coxpaHsieT pesynbtat B D

35 XOR Sa,Sh,D DP BobinonHsiet onepauuto Vckniovatowwero U Hag onepaHgamu Sa m
Sb 1 coxpaHget pesynbTat B D

36 XNR Sa,Sb,D DP BbinonHsiet onepauuio Uckniovatowero NN Hag onepanHgammn Sa m
Sb 1 coxpaHseT pesynbtat B D

WHCTpyKUMN CpaBHEHUS

*17 CMP Sa,Sh DP CpaBHuvBaeT gaHHble B Sa 1 gaHHble B Sb 1 BbIBOAWUT pe3ynbTaTt Ha
BbIxoAbl PyHKUumM (FO)

37 ZNCMP S,Su,SL DP CpaBHuBaeT S ¢ 3oHamu, obpa3oBaHHbIMI BEPXHUM NpeaenomM Su u

HWXHUM nNpegenom SL, u BbiBoguT pesynbtaTt B FOO~FO2

34




u WHCTPYKLUMKN NepechInkv AaHHbIX
Ne FUN | Hassahu OnepaHg MpoussoaHble OnuncaHune yHKUMN
e WHCTPYKUMA
*8 MOV S,D DP Mepecbinaet ykasaHHble B S gaHHble W vnu DW B D
*9 MOV/ SD DP MHBepTupyeT ykasaHHble B S aaHHble W nnn DW u 3atem
nepecbinaet pesynbTtat B D
40 BITRD SN DP YTeHune BHYTpM S COCTOSHNSA BUTOB, yKa3aHHbIX C MOMOLLBI0 N, 1
nepecsbifika ero 8 FOO
41 BITWR D,N DP 3anucbk cocTosiHns Bxoaa INB B 6utbl BHyTpu D, ykasaHHble N
42 BITMV S,Ns,D,Nd DP 3anucb cocTosiHMe buTa u3 S, ykazaHHoro ¢ nomoupto Ns, B 6ut B D,
yKasaHHbIV ¢ nomoLbio Nd
43 NBMV S,Ns,D,Nd DP 3anuck nonybavita Ns n3 S B nonybant Nd B D
44 BYMV S,Ns,D,Nd DP 3anuck 6anta n3 S, ykazaHHoro ¢ nomousto Ns, B 6anT B D,
yKasaHHbI ¢ nomowbto Nd
45 XCHG Da,Db DP O6meH 3HaveHun ynucen Da n Db
46 SWAP D P MepecTaHoBKa MecTamu cTapliero 1 mnaguwero 6avitos D
47 UNIT S,N,D P Bepet nony6arit 0 (NBO) N nocnegoBaTenbHbIX CMOB, HAaUMHas ¢ S,
nocregoBaTenbHO 00beauHsEeT nonybanTel U COXpaHseT pe3ynbTaT B
D
48 DIST S,N,D P Pasnaraet cnoso B N nocnegosaTtenbHbix NonybanToB, Ha4YMHas ¢
nonybanta 0 u3 S, n coxpansieT nx B NBO nocnegosatenbHbix N
CInoB, HayuHasa ¢ D
49 BUNIT S,N,D P BHOBb 06beanHAeT Mnaawme 6anTbl CroB
50 BDIST S,N,D P Paspnensiet cnoBa Ha MHOXecTBO OanToB
160 RW-FR | Sa,Sb,Pr,L DP HocTyn K dainoBomy perucTpy
u WHCTpyKUMKN caBUra/UMKIMYECcKOro casura
*6 BSHF D DP Caswr pernctpa D Bneso unu Bnpaso Ha 1 6ut
51 SHFL D,N DP Cagur peructpa D BneBo Ha N 6UT 1 nepemMelLeHne nNocrnegHnx
BblABUHYTLIX 6uToB B OTB. O6pasoBaBLuMecs nycTble OuThbl
3anonHATCA BXoAHbIMU butamu 13 INB
52 SHFR D,N DP Casur peructpa D Bnpaso Ha N 6UT 1 nepemelleHne nocrnegHux
BblABUHYTLIX 6uTOB B OTB. O6pasosasLunecs nycTtole GuThI
3anonHATCA BXOAHbIMU Butamu u3 INB
53 ROTL D,N DP Linknuueckuii casur (BpawleHue) eneso onepaHga D Ha N 6ut n
nepecbiika NocneaHux LMKNMYeckn casnHyTbix 6utos B OTB
54 ROTR D,N DP Lnknuueckuii casur (BpalleHue) snpaso onepaHga D Ha N 6uT n
nepecbiiika NocneaHux LMKNMYeckn casnHyTbix 6utos B OTB
u WHCTpyKumMu npeobpasoBaHnsi KoooB
*20 —BCD SD DP Mpeobpa3oBaHne ABONYHbIX AAHHbIX U3 S B ABONYHO-AECATUYHbIE
(BCD) gaHHble 1 coxpaHeHnne pesynbTata B D
*21 —BIN S,D DP MpeobpasoBaHue ABoNYHO-AecATMYHbIX (BCD) AaHHbIX M3 S B
[OBOVYHbIX AaHHble U coxpaHeHue pesyrbTaTa B D
55 B—G S,D DP MpeobpasoBaHue ABOMYHOrO koaa B koa pes




Ne FUN | HassaHue | OnepaHp | MponssoaHble Onucanve dyHKumK
WHCTPYKLUMM
56 G—-B S,D DP MpeobpasoBaHue kofa pes B 4BOUYHBI KOA
57 DECOD S, Ns, N, P [ekoanpoBaHne OBOMYHBIX AaHHbIX, 0O0pa3oBaHHbIX NL Gutamu,
D HaunHas ¢ 6uta Ns BHyTpu S, U coxpaHeHue pesyrnbTaTta B perucrpe,
HavmHasa ¢ D
58 ENCOD S,Ns,NL,D P Kognposanue NL 6utoB, HaumHasi ¢ 6uta Ns BHyTpM S, 1 coxpaHeHue
pesynbTata B D
59 —7SG S,N.D P MpeobpasoBaHne gaHHbIX N+1 nonybanToB M3 S B 7-CErMeHTHbIN KOA 1
coxpaHeHue pesynbtata B D
60 . ASC S,D P 3anucb CTPOYKN-KOHCTaHTbI S (Makc. 12 TeKCTOBO-LMPPOBbLIX
CYMBOJIOB) B pPErMCTpbI, HaunHasi ¢ D
61 —SEC SD P Mpeobpa3oBaHue faHHbIX BpEMEHU (Yachkl, MUHYTbI, CEKYHAbI) U3 Tpex
nocnegoBaTerbHbIX PErMCTPOB, HauYNHas ¢ S, B CeKyHAbI, U
COXpaHeHue pesynbtata B D
62 - —HMS S,D P MpeobpasoBaHue gaHHbIX CEKYHA U3 S B AaHHblEe BPEMEHMU (Yachl,
MUWHYTbI, CEKYHAbI) U XpaHEHWNE UX B TPEX NOCIeN0BaTENbHbIX
perncrtpax, Ha4ymHasa ¢ D
63 > —HEX S,N,D P MpeobpasoBanHne N nocnepoBaTenbHbix 4aHHbIX ASCII, HaunHas ¢ S, B
LecTHaguaTepuyHble AaHHbIe U coxpaHeHue pesynbtaTta B D
64 - —ASCII S,N,D P MpeobpasoBaHne N nocrnegoBaTenbHbIX LECTHAAUATEPUYHBIX AaHHbIX,
HauvHas ¢ S, B gaHHble ASCII n coxpaHeHue pesynbTaTta B D
] WHCTpyKUMK ynpaBrneHnsi MOTOKOM
*0 MC N Havano uyukna Begyuiero ynpasneHus
*1 MCE N KoHel, unkna BegyLLero ynpaBneHusi
*2 SKP N Havano uukna nponycka
*3 SKPE N KoHel uukna nponycka
END KoHel nporpammel
65 LBL 1~6 OnpegeneHne MeTkn 13 1~6 OykBEHHO-LMPOBBLIX CUMBOSIOB
OyKBEHHO-
UMdpPOBbIX
66 JMP LBL P Mepexoq k MmeTke LBL 1 npogosmkeHne BbINOMHEHWS NporpaMMbl
67 CALL LBL P BbI3oB nognporpaMmebl, Ha4YMHawLwencs ¢ metkn LBL
68 RTS BosBpat 13 nognporpaMmbl B BbI3bIBaBLUYIO MMABHYO NporpaMMmy
69 RTI BosBpaTt 13 nognporpaMmbl B NPepBaHHYIO FaBHY0 NporpaMmy
70 FOR N OnpegeneHue HavanbHOM To4kM uukna FOR m cyetymnka yukna N
71 NEXT OnpegeneHue koHua umkna FOR
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| MHCTpyKUMM pyHKUMIA BBOAA-BbIBOAA
Ne FUN | HaseaHue OnepaHg, MpoussoagHbie OnucaHve yHKLUK
WHCTPYKUMK
74 IMDIO D,N P HemenneHHoe oO6HOBNEHWE CUrHANOB BXOA0B-BbIXOAOB MaBHOIO
6noka
76 TKEY IN,D,KL D YpobHas nHcTpykumsi BBoga ¢ 10-KHOMOYHON LmndpoBoi
KnaBuatypbl
77 HKEY IN,OT,D,KL D YpobHas MHCTpyKumsi BBoga ¢ 16-KHONOYHON KnasmaTypsbl
78 DSW IN,OT,D D YpobHas MHCTPYKLUMA BBOAA C LMppOBOro BbikoYaTens
79 7SGDL S,0T,N D YnobHasi MHCTPYKUMS ANst MyTNbTUMNEKCUPOBAHNS 7-CErMEHTHOTO
avcnnes
80 MUXI IN,OT,N,D YpobHas UHCTPYKUMS ANS MYTNbTUNNEKCUPOBAHUS MHCTPYKLMK
BBOAA
81 PLSO MD, Fr, PC D dyHKUMA BbIBOAA MMMYrbCca (Ans pEBEPCUBHOINO NpmMeoa unm
uY,DY,HO LIAroBoro agsurarens)
82 PWM TO,TP,OT PyHKUMA BbIXOAA C LUMPOTHO-UMNYNbCHON Moaynsauuen (LUM)
83 SPD S, TI.D ®yHKUMA onpeaeneHnsi CKOpocTu
84 TDSP S,Yn,Dn, YnpaeneHue7/16-cermeHTHbIM gucnneem CUL
PT,IT,WS
86 TPCTL Md,Yn,Sn,Zn, MNO-perynatop Temnepatypbl
Sv,0s,PR
IR,DR,OR,WR
139 HSPWM PW,OP,RS, Bbixoa annapaTHbIX MMnynbcos LLIVM
PN,OR,WR
u MHCTPYKUMKM PYHKUMIA HAKONUTENBHOMO Tanmepa
87 T.01S CV,PV HakonuTenbHbIN Tanmep ¢ meTkamu BpeMenun 0,01 cek
88 T.1S CV,PV HakonuTenbHbIV Tanmep ¢ meTkamu Bpemenun 0,1 cek
89 T1S CV,PV HakonuTenbHbIN TaMep ¢ MeTkamun BpemeHu 1 cek
u MHCTPYKUMM PYHKUNIA yNpaBneHNs CTOPOXEBbIM TanMepom
90 WDT N P YcTtaHoBka BpeMeHu TanmayTta Tanmepa WDT Ha N mcek
91 RSWDT P C6poc Tanmepa WDT B 0
u MHCTpyKUMKN pyHKUMIA ynpaBneHnst GbICTPOAENCTBYIOLLMM CHETYNMKOM
92 HSCTR CN P CuunTbiBaHME TeKyLLEero 3HavyeHunst cdetymka CV n3 annapaTtHbIX
cyetunkoB HSC, HSCO~HSC3 n HST B 3akasHon CBNC ASIC B
cooTtBeTcTBYtOWMIA pernctp CV B IMNK
93 HSCTW CN,D P 3anuce pernctpa PV nnu CV 13 cyetumkoB HSCO~HSC3 1 HST un3
MNK B cooTtBeTcTBYtOWMI pernctp CV unn PV B annapatHoM
cyetunke HSC nnm HST B CBENC ASIC cooTBETCTBEHHO
| MHCTpyKUMmM pyHKUMIA OTHeTa

94

ASCWR

MD,S,Pt

CuHTaKcmnyeckmin pasbop 1 cosgaHme coobLLeHNs oT4eTa Ha OCHOBE
naHHbIx opmata ASCII, HaunHas ¢ agpeca S. 3ateM coobLueHne
oTyeTa nocblnaeTcs B NopT 1
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u MHCTpyKUMK chyHKUMIA pamnbl (MIABHOMO U3MEHEHUS YCTaBKK)
Ne FUN | Hassahu OnepaHg, MpoussoaHble OnucaHne hyHKLUn
e WHCTPYKLUMM
95 RAMP Tn,PV,SL, YpobHasi MHCTPYKUNS yBENUYEHUS/yMeHbLIEHUS]
SuU,D
u VHCTpYKUMn oyHKUUIA CBA3N
150 M-Bus MD,S, Pt Mepegaya gaHHbIx no npoTtokony Modbus
151 CLINK MD,S,Pt lMepegaya gaHHbIX No obwemy npoTtokony Fatek
| WHCTpyKUMM TabnnyHbIX OyHKUUA
100 R>T Rs,Td,L,Pr DP CoxpaHeHue 3HadeHus Rs B a4venke, ykasbiBaemon Pr B Td
101 T-R Ts,L,Pr,Rd DP CoxpaHeHue 3Ha4YeHns U3 a4erikn, ykasoisaemon Pr 8 Td, B Rd
102 T Ts, Td,L,Pr DP CoxpaHeHune 3Ha4YeHNnst U3 ss4erikn, ykasoisaemoln Pr B Ts, B auelky,
ykasbiBaemou Pr B Td,
103 BT M Ts,Td,L DP KonupoBaHue Bcero cogepxmmoro n3 Ts B Td
104 T SWP Ta,Tb,L DP O6wmeH Bcero cogepxumoro mexay Ts u Td
105 R-T_S Rs,Ts,L,Pr DP Mouck B Tabnuue Ts A4enkn ¢ 4aHHLIMU, OTAMYHBLIMWU UMW PaBHBLIMU
3HayeHuo Rs. B cnyyae HaxoXaeHst Takon S4enky ee noroxeHue
coxpaHsieTcs B Pr
106 T-T_C Ta,Tb,L,Pr DP CpaBHeHue aByx Tabnuu Ta n Tb gna noucka sveek ¢ pasnuyHbIMm
W1 OAMHAKOBbLIMU 3Ha4YeHUAMU. B cnyyae HaxoxaeHWs Takon S4enkm
ee NonoxeHue coxpaHsiercs B Pr
107 T FIL Rs, Td,L DP 3anonHeHue Tabnuubl Td 3HayeHnem Rs
108 T_SHF IW,Ts,Td, DP 3anucb pesynbTaTa B Td nocrne casura BreBO WU BNpaBo siveek
L,OW Tabnuupl Ts Ha ogHy No3numio. BolaBuraemMble AaHHbIE NOCHINATCS B
OW, a BgBuraemble gaHHble 6epytca ns IW
109 T_ROT Ts,Td,L DP 3anuck pesynbTtata B Td nocne uuknM4eckoro casura BNeBo nnu
BMpaBo A4eek Tabnuubl Ts Ha 04HY NO3ULUMIO.
110 QUEUE IW,QU,L, DP MpoTankusaHwe IW B o4epedb Unu nonyyeHne AaHHbIX U3 ovepeau B
Pr,OW OW (opraHusauusi ovepeam FIFO - nepBbiM npuLlen - NepBbIM yLIEs)
111 STACK IW,ST,L, DP MpoTankuanue (Push) IW B cTek nnm nony4eHne AaHHbIX M3 CTeka B
Pr,OW OW (opranusaums cteka LIFO - nocnegHvum npvwen - nepsbiM yLien)
112 BKCMP Rs,Ts,L,D DP CpaBHeHue 3Ha4veHusa Rs ¢ BepXHUM/HWXKHUM npegenamu L,
nony4YeHHbIMU No Tabnuue Ts, 3aTeM CoxpaHeHue pesynbTaTta
CpaBHeHWs Kaxxon napsbl B pene, 0603HayeHHoe kak D (DRUM)
113 SORT SD,L DP CopTupoBKa perMcTpoB, HaunHas ¢ S anvHomn L, n coxpaHeHune
OTCOPTMPOBAHHOro pesynbtata B D
u MaTpuyHble UHCTPYKLUUK
120 MAND Ma,Mb,Md,L P CoxpaHeHue pesynbTaTa norudeckon onepaummn AND (M) Hag Ma n Mb
B Md
121 MOR Ma,Mb,Md,L P CoxpaHeHune pesynbTaTta norudeckoi onepauumn OR (UNN) Hag Ma u
Mb B Md
122 MXOR Ma,Mb,Md,L P CoxpaHeHue pesynbTaTa normvdeckon onepauumn Vcknrovarowee NN
Hag Ma n Mb B Md
123 MXNR Ma,Mb,Md,L P CoxpaHeHue pesynbTaTa normdeckon onepaumun Vcknrovatowee NN
Hag Ma wn Mb B Md
124 MINV Ms,Md ,L P CoxpaHeHue pesynbTaTa uHBepTupoBaHus Ms B Md
125 MCMP Ma,Mb,L Pr P CpaBHeHne Ma n Mb ans HaxoXaeHust S4elrikn ¢ pasnnyHbIMU
3Ha4YeHNsIMU, U COXpaHeHWe ykasaTens syenku B Pr




Ne FUN | HaseaHue OnepaHg [MpoussoaHble OnucaHne pyHKLUK
WHCTPYKLUMM
126 MBRD Ms,L,Pr P CoxpaHeHune cocTosiHMA buTa, ykassiBaemoro Pr B Ms, B BbIXOAHOM
nepemenHon OTB
127 MBWR Md,L,Pr P 3anuck coctosiHusa Bxoga INB B 6uTbl BHYTpM Ms, ykasaHHble Pr
128 MBSHF Ms,Md,L P CoxpaHeHue pesynbTata B Md nocne cggura Ha oguH 6ut B Ms.
BbiaBuHyThIN 6UT BbIBOaMTCA B OTB, a BaBuraembin 6ut 6epetca 13
INB
129 MBROT Ms,Md,L P CoxpaHeHue pesynbTata B Md nocne umMknu4eckoro casura Ha oauvH
6uT B Ms. BbiaBuHyThIN npu casure 6uT nosiensietca B OTB.
130 MBCNT Ms,L,D P PacueT nonHoro uncna 6utos, paBHbix 0 unun 1 B Ms, 3atem
COXpaHeHue pesynbtata B D
WHCTpyKumMu nosmumoHnposaHus Uy
140 HSPSO Ps,SR,WR MHcTpykuma HSPSO ansa ynpaeneHus nosvumoHnposaHuem Yy
141 MPARA Ps,SR P MHCTpyKUMS HAaCTpOMKK napameTpoB Ans ynpasrieHus
nosuumoHmposaHvem Yy
142 PSOFF Ps P OcTtaHoBKa MMNYNbCHOrO BbIXoAa AN ynpaBneHus NO3NLMOHNPOBAHMEM
uny
143 PSCNV Ps,D P MpeobpasoBaHne nonoxeHu Ps B nonoxexusa Yy B mm, gronmax nnm

rpagycax

u 3anpeTt/paspeLLeHne ynpaeneHms npepbiBaHUSMN 1 NepUdepPUnHLIMU YCTPOUCTBaAMM
145 EN LBL P Paspeluenne pabotel HSC, HST, BHewHero INT u nepudepuiiHoro
obopygoBaHust
146 DIS LBL P B3anpeTt pabotbl HSC, HST, BHewHero INT n nepndepuitHoro

obopygoBaHus




maBa4 [locnegoBaTernbHble UHCTPYKUUN

OnucaHHble B 3TOW rnaeBe nocneposaTenbHble MHCTPyKumn TMNK  nepeuncneHsl Takke B pasgene 3.1. Cwmotpute rnmasy 1
"PeneniHo-koHTakTHble cxembl ana [JIK » npaBuna KoAMPOBKM MHEMOHMKM", B KOTOPOW oONuCaHbl MpaBuna KOOUPOBKM
MHEMOHMYECKMX 0603HaYeHUIA ANnst STUX MHCTPYKUMIA. B 3TOM rmaBe Mbl pacCMOTPUM TOMbKO AONYCTMMbIE ONepaHabl, AnanasoHbl U
XapakTepuCTUKN ANIEMEHTOB.

| 4.1 JonycTuMble onepaHabl AN NOCNeAoBaTeNbHbIX UHCTPYKUMIA |

[nanasoHsbl X Y M SM S T C TR OPEN | SHORT

onepaHgos

WHcTpyKums X0 YO MO M1912 SO TO CO TRO - -
X2|55 Y2|55 M1S|)11 M2(|)O1 SQ|99 T2|55 CZ|55 TR|39

ORG o o o o o o o o o

ORG NOT o o o o o o o

ORG TU o o o o* o o o

ORG TD o o o o* o o o

LD o) o o o o o o o o o

LD NOT o o o o o o o

LD TU o o o o* o o o

LD TD o o o o* o o o

AND o o o o o o e} o) o

AND NOT o o o o o o o

AND TU o o o o* o o o

AND TD o o o o* o o o

OR o o o o o o o o o

OR NOT o o o o o o o

ORTU o o o o* o o o

ORTD o o o o* o o o

ouT o o o* o o

OUT NOT o o o* o

OUTL o

ANDLD -

ORLD -

TU -

TD -

NOT -

SET o o o* o

RST o o o* o




< Pene, koTopble Nnome4eHbl cumBosioM 7 B Tabnuue cneumanbHbix pene (cMoTpuTe pasgen 2.3), 3awwmueHbl oT 3anmcu. Kpove
TOro, ONs Takux pene He nopaepXvBaloTcs KOHTakTbl nepexogoB TU m TD. OnepaHabl, NomeyeHHble Tabnuue Bhbilwe
cuMmBonamu "*", He OOMKHbI MPUMEHSITLCS K TakMM crieuunarnbHbiM pene.

| 4.2 OnucaHue anemeHToB |

| 4.2.1 XapaktepucTukm kontaktos A, B, TUnTD |

. o ON (BKI)
. Bxoa X0 ¢ BXoaHOM KNEMMHOW KOMNMOAKM X0
OFF (BbIKIT)
1
. CocTosiHne anemMeHTa KoHTakTa A 0
1
. CocTosiHVe anemMeHTa KoHTakTa B / a t: Bpemsi ckaHa
1
X0
e  CocrtosiHne anemeHTa KoHTakTa TU A a
1
X0
. CocTosiHne anemeHTa koHTakTta TD . —=it

——

[MokasaHHble Bbiwe (POpMbl CUrHaNOB ONUCHLIBAKOT nosegeHve dyHKkumn anemeHToB A, B, TU n TD npu BbINONHEHUN BHELIHUM
Bxogom X0 nepexoaa n3 coctosaHmsa BbIKJ1 Bo BKJT 1 3atem onsteb B BbIKJI.

u TU (Mepexog BBepx, Hapactawowmi ¢poHT): 3710 "KoHTakT nepexoga BBepX". Tonbko Hapactawowmi poHT (0-1)
COOTBETCTBYHLLENO CUrHarna BKIMHOYAET 3TOT SNIEMEHT Ha BPEMS OAHOMO CKaHa.

| TD (Mepexog BHU3, cnagatlowmi ¢poHT): 310 "KoHTakT nepexoga BHU3". Tomnbko crnagawowmin ¢dpoHT  (1-0)
COOTBETCTBYIOLLEro CUrHarna BKIHOYAET 3TOT ANIEMEHT Ha BpeMS OHOMO CKaHa.

| | KoHTakt TU 1 TD 06bI4HO paboTaeT Tak, Kak OnMcaHo Bbllle, eCrivu NPONCXoANT U3MEHEHNE COCTOsIHME COOTBETCTBYHOLLEro

JonycTUMoro onepaHga, ykasaHHoro B Ta6nuue "[onycTMmble Avana3oHbl onepaHaoB nocrnefoBaTenbHbIX UHCTPYKUMIA" U
CUrHan UM KOHTaKTbl He YNPaBnATCA MHCTPYKUMAMU PYHKLWA.

3ameyvaHune: ObpatnTe BHUMaHue, 4To anemeHTbl TU (TD), onepaHOoM KOTOPbIX ABMASETCHA pene, BKNYaTCs TOMbKO nocre
TOro, Kak COOTBETCTBYHOLLE pene B NepBbli pa3 BbinonHsaeT nepexoq ot 0 k 1 (o1 1 k 0). B cneayowmin pas, koraa
cooTBeTCTBYyloLLee perne BbinonHaet nepexog us 1 8 1 (13 0 B 0), anemeHt TD (TU) BbikntoyaeTcs (B cOCTOAHME
BbIKI). Cnegyet cobntogatb OCTOPOXHOCTb, ecnv B nporpamme PKC umeeTcsi ncnonb3oBaHWe HECKOSbKUX
KaTywek. Takaa cuTyaums paccMoTpeHa HAa npr1epe HUke. Ha grnarpamme curHanoB BUMAHO, Y4To anemeHT YO TU
BKITHOYAETCH TOMbKO MeXay BpeMeHamu | b n |e ) TonbKo TOraa, koraa anemeHTbl YO TU cywecTBytowme mexay
CKaHOM 1 1 ckaHOM 2 MoryT 06Hapy)|(I/ITb HapaCTaIOLLWII/I ¢poHT YO, B TO Bpemsa kak apyrne anemeHTol YO TU 3a
npegenamm ABYX 3TUX 3BEHbEB PENENHO-KOHTaKTHOW CXeMbl, HUKOrA4a He 3aMeTAT HanvMuusi HapacTaroLllero
dpoHTa. [na pene, KOTOpble HE WCMNOMb3YKTCSH HA HECKOMbKMX KaTyllkax B NporpaMme periefiHo-KOHTaKTHON
cxembl (PKC), coctosiHne BKI1 cootBeTtctBytowero anemeHta TU unu TD mMoxeT yaepxuBaTbCA B TeyeHue
O[QHOro BpEMEHU CKaHa, HO Ans Apyrux pene Bpems BkroveHus BKJT 6yaeT kopoye oaHOrO BpeMeHW ckaHa, Kak
MoKa3aHo HUXe.
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u Kpome mHcTpykumin TU/TD, KoTopble MOryT 0GHapyXMTb U3MEHEHNE COCTOSIHME COOTBETCTBYOLLErO onepanaa, B MJIK Takke
MMEKTCS UHCTPYKLUK Ans 06HapyXeHNs U3SMEHEHMUST COCTOSIHMS y3ra (MOTOK MOLUHOCTM). CMOTpUTE ONMCaHWE UHCTPYKLIMIA

FUN4 (DIFU) n FUNS5 (DIFD) B rnase 7.

| 4.2.2  Kontakt OPEN 1 SHORT |

CocTtosiHna koHTakToB OPEN (pa3omkHyTbi) 1 SHORT (3aMKHYTbIN) SBRASIOTCS HEM3MEHHBIMW U UX HE MOTYT M3MEHUTb Ntobble
uHCTpykunmn PKC. 3Tn gBa KOHTakTa OObIMHO UCMONb3YTCA B Tex MecTax
HEM3MEHHbIE COCTOSIHUSI KOHTaKTOB, HanpuMep, B TOM MecCTe, rae BBOA MPUKMaAHOW WHCTPYKUUM uchonb3yeTcs Ans Bblibopa
pexuma. ObpaseL, NporpamMmmbl HbKE MoKasbiBaeT Npumep KOHUrypnpoBaHus peeepcrBHoro cveTtunka (UDCTR) B Bo3pacTaroLLmii
cyeTunk Beepx ¢ nomoubto koHTakta SHORT (KopoTkoe 3amMbikaHue).

X0 -7 UDCTR—
—ckHcv: R 0

UD4PV: R 10
X1

CLRy

FCUP-

ORG

peneHoO-KOHTaKTHOM CXxeMbl, rae TpebytoTcs

iLD

LD
FUN




FUN7 aBnsetca dyHkumen pesepcmBHoro cyetumka UDCTR. lMpu nosBneHun HapacTtawowero poHta Ha cyeTHoMm Bxode CK
cyetunk FUN7 cuutaeT BBepx, ecnu coctosHue Bxopga U/D pasHo 1, wnm cuutaeT BHU3, ecnu coctosiHue U/D pasHo 0. B
nokaszaHHOM BbliLle npumMepe coctosiHne U/D 3admkcmpoBaHo Ha 1, nockonbky Bxod U/D HenocpeaCcTBEHHO MOAKIIOYEH K MCXOAHON
nnHuKn 4Yepes koHTakT SHORT, Takum obpaszom FUN7 paboTtaeT kak cyetynk Beepx. C gpyroi cTopoHbl, ecnm 6bl Bxog U/D
dyHKUMn FUN7 6bin Obl NOAKMYEH K MCXO4HOM NuHMK Yepe3 koHTakT OPEN (paspbiB Lenu), To dyHkunsa FUN7 pabotana 6bl Kak
cYeTYnK BHM3.

X0 -7.UDCTR — ORG X 0
l—ckMcv: R 0 fcup- [LD OPEN !
LD X 1

—umdPV: R 10 FUN ,
X|1—C|_R- Evir o
PVlR 10

| 4.2.3 BbixogHas KaTyLIKa W MHBEPCHAs BbIXOAHAs KaTyluka |

BbixogHas kaTyluka 3anucbiBaeT COCTOSIHWE y3na B OnepaHf, ykasaHHblii MHCTPYKUMEN kaTywku. VHBepcHas BbIxogHasi KaTyluka
3anucblBaeT AOMOMHEHWe A0 2 OT COCTOSHUS y3na (TO eCTb ero MHBEpPCUI0) B onepaHf, ykasaHHbI MHCTPYKUMEN KaTylwku. ITu
XapaKTePUCTMKM NoKa3aHbl Ha PUCYHKE HIXKeE.

X0 Y0 ORG X 0
-
H 1 ) ouT Y 0
Y1

() OouUT  NOT
X0 4

YOA
Y“l—‘

N

| 4.2.4 BbixofHasi KaTyllKa C COXpaHEHNEM |

OnemeHT KaTyLK/1 MOXeT ObITb OAHO M3 ABYX TUMOB, @ MMEHHO C COXpaHeHeM unm 6e3 coxpaHeHus. Hanpumep, MO~M799 MoxHO
yKasaTb Kak KaTyliku c coxpaHeHuem, a M800~M1399 moxHO ykasaTb Kak kaTylwku 6e3 coxpaHeHus. OgHMM M3 crnoco6oB
HasHavyeHust aTpubyTa CoxpaHeHus ONsi pene SIBNAeTcsl pa3gefieHne BCex perie Ha ABe rpynnbl. XOTS 3TO NPOCTON M MOHSTHBIN
MeTod, B OONbLUMHCTBE MPUNOXEHUA KaTyLUKW, KOTOpble OOMMKHbI OblTb C COXpaHEHWEM, MOryT crnegoBaTb B MPOU3BOSIBHOM
nopsinke. B TMJIK nonb3oBaTenb MOXeT MHAMBMAYanbHO Ha3HayaTb aTpubyT cOXpaHeHust oTAenbHbIM KaTywkam. Korga Bbl
BBOAMTE MPOrpamMmy C NMOMOLLbO MHEMOHUYECKMX MHCTPYKUMIA, Bbl cTaBuTe “L” nocne nHcTpykumn OUT, 4yToObl 06BbABUTE AaHHOE
KOHKpPETHOE pere Kak BbIXo4 C COXpaHEHNEM. DTO NOKA3aHO Ha CXEME HUXKeE.

X0 X0 Y0 ORG X 0
) OR Y 0

Y0 AND NOT X 1
ouT L Y 0



B npumepe Bbiwe BuaHO, 4YTo ecnu nepesectn X0 Bo "BKIN" a 3atem B "BbIKIT", To YO coxpanutcsa kak "BKJT" Ecnu nameHuTb
coctosiime MJIK ¢ RUN (Pa6ota) Ha STOP (OcTtaHoB) 1 3atem BHoBb Ha RUN (PaboTa), To YO no-npexHemy coxpaHuUT COCTOsSIHME
BKI1. Ho ecnu ncnone3soBanacb nHcTpykumsa OUT YO0, a He uHcTpykuusa OUT L YO, To coctosHne YO 6yaet BbIKIJI.

| 4.2.5 YcTaHoBKa KaTyLIKu 1 c6pOC KaTyllukn |

MHcTpykums Set Coil (YcTaHOBUTL/B3BECTM KaTyLLKy) 3anucbiBaeT 1 B ykazaHHbI onepaHa. MHcTpykumns RST Coil (COpoc kaTyLlkm)
3anucbiBaeT 0 B yka3aHHbIN onepaHa. 3TV XapakTePUCTUKU NOKa3aHbl HAa PUCYHKE HIDKE.

X0 P ORG X 0
[—ENT|SET |v 0 SET P Y o0

X1 P
entRsT [ v o 2.3 S
RST P Y o0

X0
SET

X1 4|

{ !RST
YO

| 4.3 VHCTpyKUMM onepaumii C y3nom |

Y3en - 37O MNOAKNIOYEHME MexXOy I3NeMeHTaMu pPereHO-KOHTaKTHOM CXeMbl, COCTOsliee W3 3MeMEeHTOB nocnegoBaTenbHbIX
WHCTPYKUMA (cmoTpute pasgen 1.2). Ona onepauumi ¢ coctodHuem yana B [JIK MMEIOTCH YeTbIpe cneunanu3npoBaHHble
WHCTpyKumn. e nHctpykumm “OUT TR” 1 “LD TR” yxe o6cyxaanucb B pasgene 1.6 aToro pykoBoactea. Ha cxeme Huxe nokasaHo
NPUMEHeHMe Tpex MHCTPYKUun onepauuin ¢ yanom NOT, TU n TD.

ORG X 0
AND X 1
Ysen NOT
X0 X1 Y0 ouT TR 0O
— ——£A £ ( TU
Y ouT Y
Yaen {(A) E { ) LD TR
TD
ouT Y 1
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Mmaea5 OnucaHnMA MHCTPYKUMU PYHKLMUN

| 5.1 dopmaT dyHKUMOHANBHBLIX MHCTPYKUMA |

B aTo rmaBe Mbl NOAPOGHO NO3HAKOMUMCS ¢ PYHKLIMOHAMNbHBIMU MHCTpYKUMAMM MK, O6bsacHeHWe ans kaxaon us cyHkumn bynet
pasfeneHo Ha YeTblpe YacTu, BKIYasi BXOAHbIE NMapameTpbl, HOMEP/MMS MHCTPYKUMMK, onepanabl U Bbixod yHKuMK. Ecnu gns
BBOJA MHEMOHMYECKUX 0D03HaAYEeHWUA MHCTPYKUMIA ucnonbayeTtcs yctponcteo FP-07, To 3a uckntoyeHmem MHCTpykuuin T, C, SET,
RST n SFC, ans BBoga KOTOPbIX AOCTAaTOMHO HaxaTb OAHY knasuwy Ha FP-07, ona BBoaa opyrnx OyHKUMOHANbHBIX MHCTPYKLMIA
Heobx04MMO BBOAUTbL HOMEP MHCTPYKLUMM, a He ee HasBaHue. Hke npuBeaeH npumep BBOAA UHCTPYKLUNN.

PenenHo-koHTaKTHasa cxema Kog mHemoHukn FP-07
Mpumep 1: IHCTpYKUMS C OOHUM BXO4OM |

15 FUN 15
YnpasneHue onepauueit —EN{H 1) R 0 FCY — MepeHoc (FOO) R 0

[Mpumep 2: IHCTPYKUMS C HECKONBbKUMUW BXO4aMu |

-7.UDCTR—
CuetHbii BXog, —CKTMCV: R 0 FCUP— Cuyet BBepx (FOO)

Cuet BBepx/Bins  —U/D4{ PV : 10

Ynpaenexue ounctkon —CLR

3ameuvaHne CnoBa BHYTpU pamku 6rnoka yHKUMU B NONIe MHEMOHWK SIBMNAIOTCS COOBLEHMAMM-NoACKa3KkaMm OT
yctponctea FP-07, Hanpum . nonb3oBaTenb He BBOAUT 3TU CNoBa U CUMBOIbI.

]5.1.1 BxoaHble nepeMeHHble \

3a wncknoyeHneM cemm (OYHKLUMOHANbHbIX MHCTPYKUMIA, AN KOTOPbIX HE HY)XHO BXOAHbIX MapaMeTpoB, KOMMYECTBO BXOAHbLIX
nepemeHHbIX B Apyrnx yHKUMoHanbHbIX MHCTpyKumsx MJIK coctaenseT ot ogHon 0o YeTbipeX. MNMpouecc BbINOSTHEHNSA UHCTPYKLUA
W onepaum 3aBUCUT OT BXOQHOrO CuUrHana ynpaeneHusa (BXOOHOW NEpPeMEHHON) UMM OT KOMOMHALUMM HECKOMbKUX BXOOHbLIX
curHanos. Ytunuta Winprollader ans nporpaMMmpoBaHus Ha s3blke penenHo-KoHTakTHbIx cxem MJTIK FACON ynpowaet paboTy no
COCTaBIEHNIO CXEM CIIOXHbIX NPOEKTOB U pa3paboTky AOKyMeHTauun Anst HUX. B okHe nporpammbl Ha f3blke penemHO-KOHTaKTHbIX
cxem Bce (DYHKLMOHAarbHbIe UHCTPYKLUM OTOBOpaxatoTcs B BuAe GIOKOB, OKPYXXEHHbIX COKpalLeHHbIMW CoBamMu Ansi YNpoLUeHns
MOHVMaHMWs, B TOM Yncne o603Ha4YeHNs BXOO0B, BbIXOA0B, UMSt OYHKLMU U MMeHa napameTpoB. Tak, B NOKasaHHOM BbilLe npumepe
2 meTka nepsoro Bxoga "CK1" ykasbiBaeT, 4To korga coctosiHue Bxoga "CK1T" mameHnsietca ¢ 0 Ha 1 (HapacTawowmin poHT),
COAEPXKNMOE CHYETUYMUKA YBEMNUYUTLCHA UMM YMEHbLUUTLCA Ha 1 (B 3aBUMCUMOCTM OT cocTosiHust Bxogda "U/D"). MeTka BToporo Bxoga
"U/D" o3Ha4aeT, 4To cocTosiHue Bxoda 1 COOTBETCTBYET CnoBy A0 kocow 4epThl ("U"), a cocTosiHne Bxoga 0 COOTBETCTBYET CMOBY
nocre kocow 4epthl ("D"), TO ecTb Npu cocTosiHMM BTOporo Bxoaa "U/D" =1 copepxummoe cyeTymka byaneT yBenuumsatbesi Ha 1 npu
M3MeHeHUn coctosHus cyeTHoro Bxoda "CK1" ¢ 0 Ha 1, a ecrnm "U/D"=0, To cogepxmmoe cyeTynka Oyaet ymeHbluatbcs Ha 1.
MeTka TpeTbero Bxoga "CLR" yka3blBaeT, UTo ecnm 3TOT BXOA UMEET cocTosiHMe 1, TO cogepxunmoe cyeTunka byaet oumiieHo B 0.
B rmaBax 8~9 npvBegeHbl onvcaHmsa BXo40B NS Kaxaon yHKUNOHANbHOM MHCTPYKLUA.

3amevaHne MmeeTcst ceMb MHCTPYKLIMIA, BXOAbI KOTOPbIX AOIKHbI BbITh HEMOCPEACTBEHHO NOACOEANHEHBI K UCXOLHOA
nuHuK, ato uHctpykumm MCE, SKPE, LBL, RTS, RTI, FOR n NEXT. Bonee nogpo6Hoe onucaHue atux
WHCTPYKUMIA NpUBESEHO B rMaBax 6 u 7.




Bce Bxoabl (PYHKUMOHamNbHBIX WMHCTPYKUMIA [OMKHbI OblTb MOAKIIOYEHbI K COOTBETCTBYIOLMM 3fIEMEHTaM, WHa4Ye BO3HWKHET
CMHTaKcu4yeckas owmnbka. Kak nokasaHo B npumepe 3 HMxe, y yHKUMOHanbHOW MHCTpykumMn FUN7 nmetotcs Tpu Bxoda u nepen

FUN7 poskHo ObiTb Tpy anemeHTa. OnemeHTbl ORG X0, LD X1 1 LD X2 cootBeTtcTBytOT Nepsomy Bxogy CK* , BTopomy Bxogy U/D
n TpeTbemy Bxoay CLR.

Mpumep 3:

PenenHo-koHTaKkTHasa cxema Kog mHemoHuku FP-07

X0 7.UDCTR— ORG X0
— —cKkMCV: R 0 [CUP—

LD X1 Ons FUN7 HyxHbI Tpn
X1 LD X2 3NeMeHTa, MOCKOIbKY Y
— —U/D{PV: 10 FUN 7 Hee Tpw BxoZa

X

2

| 5.1.2 Homep MHCTPYKLMM 1 NPON3BOAHbIE UHCTPYKLMM |

Kak ynomuHanochb Bbille, 33 UCKMOYEHMEM OEBATU WHCTPYKUWUA, KOTOPble MOXHO BBECTM C MOMOLLbLIO CreumanbHblX KnasBuw Ha
Knaeuatype, Ons BBoAa OCTamnbHbIX (PYHKUMA HEOOXOAMMO BBOAWUTL Tak HasbiBaeMbll "HOMep WHCTpykuun". [locne Homepa
WHCTPYKUUK MOXHO YykasaTb cyddpukc D, P, DP, 3a cyeT 4yero MOXHO MNONyYUTb TPWU [OOMNOSHUTENbHbIE MNPOU3BOAHbIE
PYHKLMOHaNbHbIE NHCTPYKLUNN.

D: YkasbiBaeT aBonHoe cnoo (Double Word) pasmepom 32 6uta. OcHoBHbIM TUMom faHHbix B MJIK saBnsietca 16-paspsgHoe cnoe
(16 6uT). Pasmep peructpoB gaHHbix R, T n C (kpome C200~C255) paBeH 16 6uT. Ecnn Heobxoamm pernctp gaHHbIX ¢ AnnHON 32
6uTta, To Torga HeobxoaMMo obbeAuHUTL BMecTe ABa nocnefoBatefbHbiX 16-pasxpsaaHbix pernctpa, Hanpumep R1-R0, R3-R2 u
T.0., Takme pernctpbl cHabxarTcs npuctaBkon D nepen nmeHem peructpa, Hanpumep DRO cooTBeTcTBYEeT nape perncrtpos R1-RO,
a DR2 cootBetctByeT R3-R2. Ecnu Bbl BBegeTe DRO unn DWY8 B pexxume moHuTopa FP-07, To Torga 6yaet nokasaHo "anuvHHoe"
3HayeHune pasmepom 32 6uta (R1-R0O nnm WY24-WY8).

B31 B16 B15 BO
[_)BO_= R1-R0 R1 RO
; "
i PervcTp crapluero cnosa PervcTtp mnaguero crnosa
| ?
i ]
B31 B16 BE15 BO
DWY8 =WY24-WY8 WY24 WYs
| =Y39~Y8 * *
i Peructp crapLuero cnosa Pernctp mnagwero cnosa
| »
1
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3ameyvaHne [nsa otnuumsa apyr ot gpyra 16-6utoBbix U 32-OUTOBLIX MHCTPYKLMIA B CXEMaX PENENHON FIOTUKN 1 B
MHEMOHMKM MHCTPYKLMIA Mbl fobaBnsem bykBy D B kadecTBe cycbdumkca nocne "Homepa MHCTPyKumn" ons
npeactaBneHvs 32-pa3psigHblX MHCTPYKLUWIA, @ pa3Mep onepaHaa Takow MHCTPYKUuK Takke 6yaeT 32 6uta,
Kak nokasaHo B npumepe 4 Ha cTp.5-6. NHcTpykuma FUN 11D nmeet cydduke D, nostomy onepaHapl
WCTOYHMKA M Ha3Ha4yeHus Takke JOIKHbI MMeTb npucTaBky D, Hanpumep, nepBoe craraemoe Sa :R0O
daktnyeckn ectb Sa=DR0=R1-R0, a Sb=DR2=R3-R2. MNoxanywcrta, obpawiarite ocoboe BHMMaHNe Ha TO,
4YTO ANMHa ApYyrux onepaHgoB, KpOMe onepaHaoB UCTOYHMKA M HasHayveHus, Bcerga 6yaet pasHa 16 6ut
He3aBWMCKMMO OT ncnonb3oBaHnsa 16-paspsaHbix nnu 32-pa3psagHbiX MHCTPYKLMA.

P: ykasbiBaeT MHCTPYKUMIO UMMYNbCHOMO pexuma. Takas WHCTPYKUMS BbIMOSHSETCH, Korda COCTOsiHWE Ynpasnstowero Bxoda
nsameHsietcs ¢ 0 Ha 1 (HapacTatowumii ppoHT). Kak nokasaHo B npumepe 1, ecnu byksa cyddukca P nobaeneHa k uHctpykuum (FUN
15P), To ntoroBas nHcTpykuma FUN 15P ByaeT BbINOMHATLCS TOMNBKO KOrAa COCTOsSIHME yrnpaBnstowero Bxoga nameHsietcs ¢ 0 Ha 1.
Ecnu y nHcTpykummn HeT cyddmkca P, To ee BbINOMHEHNE NPOBOAUTCA B PeXVMe YPOBHS, 3TO O3HavaeT, YTO UHCTPyKuus Gyaet
BbINOMHATLCA B KaXJOM CKaHe, MoKa COCTOsiHWE ynpasnstowero Bxoga He nameHntcs ¢ 1 Ha 0. IMnynbcHbIN BXOA yka3biBaeTcs
cumBonom "1", Hanpumep, CK?T, ENT, TGT 1 1.4. Hwke npuBegeHbl npumepsbl onepatopa ¢ (hyHKLMOHANbHOW MHCTPYKLMEN.

e  Ecnu pexum pabotsl "EN"=1 unun "ENT" (umnynbcHasa nHctpykumst P) ns 0—1, ...

MepBbIli NpyMep MokasbiBaeT TpebGoBaHUS K BIMOSIHEHUIO UHCTpYKuMM 6e3 P (pexuM ypoBHSI), a BTOPOWM NMpuMep MokasbiBaeT
TpeboBaHWS K BbIMOMHEHUIO UHCTPYKUMKU € P (MMnynbcHbIN pexum). Crefylolime BpeMeHHble AnarpaMMbl MOKasbiBalOT pesynbTaT
(RO) doyHkumn FUN15 n FUN15P npu ognHakoBbIX YCNOBUSAX Ha BXOAAX.

t - oTO Bpems ckaHa

BxoaHon curHan

BbinonHseTca uHctpykuna FUN15P
(HavanbHoe RO paBHo 0)

BbinonHsetcsa nHctpykuma FUN15
(HavanbHoe RO paBHo 0)

D

| |

—— = 0001H 0002H

[ T 0l

f

——— == 0001H 0002ZH 0003H 0004H 0005H  000&6H

DP: YkasbIBaeT, YTO MHCTPYKUMA UMeeT 32-paspsigHbiin hopmat u paboTaeT B UMMYbCHOM PEXUME.

3amevaHune MHCprKLlI/IM P BbinonHstoTcA 6bICTpee M 3aHMMaKT ropas3fo MeHbLle peCypCoB CUCTEMbI B CpPaBHEHUN C
MHCTPYKUUAMU YPOBHA NPU CKAHUPOBaHUKM, NO3TOMY MNMOJfib30BaTeslb AOJKEH N0 Mepe BO3MOXXHOCTU
ncnosib3osatb MUMEHHO MHCTPYKUNN P.

| 5.1.3 OnepaHg |

OnepaHpg vcnonb3yeTcs ONs yKasaHust AaHHbIX M UX XpaHeHusl. [aHHble onepaHAa UCTOYHMKA (S) MCNOMb3ylTCs TONMbKO B
KayecTBe MCXOAHbIX U HEe U3MEHSIOTCS MpW BbINONHEHUM MHCTPYKUMKU. OnepaHg HasHadveHus (D) ncnonb3yeTcst Ansi COXpaHeHUst
pe3ynbTaTta onepauuu 1 ero AaHHble MOryT OblTb M3MEHEHbI Nocrne BbIMOSIHEHUS MHCTPYKUMKW. B cnepyiowlen tTabnuue nokasaHbl
umMeHa n yHKUMM onepaHgoB yHKUMOHanNbHbIX MHCTPykuun MJIK FACON, a Takke Tunbl KOHTaKTOB, KaTylleK MMM perncTpos,
KOTOpble MOryT BbITb MCNOMb30BaHbI B KA4ECTBE ONepaHaoB.



HaseaHus n q:)yHKLI,I/IM OCHOBHbIX onepaHaoB:

CokpalleHue HassaHue Onwucaxne

S NCTOYHMK [aHHble onepaHaa UCTOYHMKA (S) UCMONb3YTCA TOMBKO ANA YTEHUS B KAYECTBE UCXOAHbIX
N He U3MEHSIIOTCA NPU BbINONHEHUM UHCTPYKUMK. Ecni umeeTcs 6onee ogHoro onepaHaa
WCTOYHMKA, TO KaXkbliA OnepaHz yKa3blBaeTCs HUKHUM MHAEKCOM, Hanpumvep, Sa u Sb.

D HasHaueHune OnepaHp HasHayeHus (D) ncnonb3yeTcst 4Na COXpaHEeHNs pe3yrnbTaT onepauun. VicxogHele
AaHHble onepanaa 6yayT M3MeHsATLCA nocne onepauun. B kayecTBe onepaHaa HasHauYeHUs
MOTYT UCMOSb30BaTLCS TOMBbKO KATYLLKW U PErUCTPbI, KOTOPbIE HE 3aLUMLLEHbI OT 3aruCH.

L Onuna YkasbiBaeT pa3Mep AaHHbIX 1 ONUHY Tabnuupbl, 06bIMHO 3TO KOHCTAHTbI.

Yucno Yalue Bcero ncnornb3yemble KOHCTaHTbI ABMSTCS YMCamMy U ANUTENBHOCTSIMU BPEMEHMU.
Ecnun nmeetcsa 6ornee ofHOM KOHCTaHTbI, TO KaXXaasi KOHCTaHTa YKa3blBaeTCS HUXHUM
nHaekcom, Hanpumep, Na, Nb, Ns n 1.4.

Pr YkasaTtenb McnonbayeTca anga ykasaHusa 6noka AaHHbIX UM KOHKPETHBIX AaHHbIX U perncTpa B
Tabnuue. OObIYHO 3HaYeHNE Pr MOXET N3MEHATLCHA, NOITOMY yKa3aTesnb He MOXET ObITb
KOHCTaHTOM nnu BxodHblM pernctpom. (R3840~R3847)

CcVv Tekylee McnonbayeTcs B MHCTpyKUumnsax T n C ans coxpaHeHus TekyLero sHavernsa T unmn C
3HaveHune

PV YcraBka McnonbayeTtcsa B MHCTPYKUMAX T n C B Ka4eCTBE NCXOAHbBIX AaHHbIX UKW AN CPaBHEHWS

T Tabnuua O6beanHeHne Habopa nNocrnegoBaTeNlbHO PACMONOXKEHHbBIX PETMCTPOB 06pa3syeT Tabnuuy.

OCHOBHbIMM 6a30BbIMY TUMAMK AaHHbIX ANs Tabnuubl ABASIOTCS CNIOBO U ABOWHOE CrOBO.
Ecnn umeetcs 6onee ogHol Tabnuubl, To kaxaas Tabnuua ykasbiBaeTCsl HKHUM
WHOEeKcoM, Hanpumep, Ta, Tb, Tsu Td n T.4.

M MaTtpuua O6beanHeHne Habopa nocnegoBaTenbHO PaCcNONOXEHHbIX PEMMCTPOB 06pasyeT MaTpuLly.
OCHOBHbIM TUMOM AaHHbIX B MaTpuLe siBnsietcs 6ut. Ecnu nmeetcs 6onee ogHom
MaTpuLbl, TO Kaxxgas MaTpuLa ykasblBaeTCA HUKHUM MHOEKCOM, Hanpumep, Ma, Mb, Ms 1
Md T1.4.

MOMMMO NepeyncneHHbIX BbIE OCHOBHbLIX OMepaHAoB MMEKTCA U Opyrne onepaHabl, UCNonb3yemMble AN pas3HbiX cneluanbHbIX
uenewn, Hanpumep, onepaHg Fr ana yactotbl, ST ana creka, QU ansa ovepeam u 1.4. bonee nogpo6HO 3TO yka3aHO B OMUCaHMAX
WHCTPYKUNIA.

Tunbl onepaHaoB N nX ananasoH: Tunamun onepaHOoB AnAa (*)yHKLWIOHaJ'IbeIX VIHCprKLlI/IVI ABNAKOTCA ABOUYHbIE,
perncTpoBble N KOHCTAHThI.

a) [IBONYHbIN (ANCKPETHbIV) onepaH;:

Bcero nmeeTcs nsATb pyHKUMOHANBHBIX MHCTPYKLUMIA, KOTOpblE paboTatoT ¢ ABOMYHLIMY OnepaHaamu, 3T0 MHCTpykuun SET,
RST, DIFU, DIFD n TOGG. 3T naTb MHCTPYKLMIA MOXHO MCMONb30BaTh TONbKO Ans onepaunii ¢ YA A A (BHELHWUIA BbIXOA),
MAAAA (BHYTpeHHee u cneumansHoe) n SAAA (warosoe) pene. B Tabnuue Huxe nokasaHbl onepaHabl 1 AManasoHbl
AN 3TUX NSATU PYHKLUMOHANBHBIX UHCTPYKLUWIA.

i I M |SM] S Cumeon "O" ykasbiBaeT, 4To onepaHa D (onepaHn HasHauyeHus)) MoXeT

Yo Mo |M1912] SO MCcrnonb3oBaTb 3TOT TUM KaTylleK B KayecTBe HasHadeHusa. Cumson ™" Hapg

;’:; cumonomMm "O", nokasaHHbIi B cTonbue SM, ykasbiBaeT, YTO B KayecTBe 3TUX

== ¥255 |M1911|M2001| S0099 onepaHAoB HeOonyCTUMO MPYMEHeHWe 3aluUMLLIEeHHbIX OT 3anucu pene. CmoTpuTe
D x CTp. 2-3, rae npuBeAeHO HaYarnbHOE onncaHne NOHATUS cneLnansHoro pene.

6) PernctpoBbiin onepaHa:

OCHOBHbIM onepaHaoM Ans PYHKUMOHAmNbHbIX MHCTPYKLMIA ABMSETCA perncTpoBbI onepana. CylecTBytoT ABa Tuna
PErMCTPOBbLIX ONepaHAoB: COOCTBEHHbIE (MK "POAHbIE") PETUCTPbI, KOTOPbIE M3HAYarlbHO MMEIT hopmaT CroB Unn
OBONHbIX cnoB, Hanpumep R, D, T, C. Bropow Tun - 310 nponsBogHble (BTopuyHble) pernctpbl (WX, WY, WM, WS), koTopble
ob6pasyoTca n3 otaenbHblx 6MTOB. B cnegytollen Tabnuue nepevncreHbl TUMbl PErMCTPOB, KOTOPbIE MOXHO UCMONb30BaTh B
KayecTBe onepaH4oB UHCTPYKLUIA, U UX ONanasoHbI:
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””a”aic’” WX | WY WM Ws |TMR|{CTR| HR | IR [ OR | SR [ROR| DR K XR

(Sne—

paH __ __ 1. PO~P9
wx240wy240| wm18ge |wsesd| 1255 | ©255 |R3830|R3903|R3967|R4167[RE8071|D4095| +/- number

WX0 | WYD WO WS0 TO Co RO |R3840|R3904|R3968|R5000] DO 16/32-bit V.7

S *

D " N

Cumeon "O" B Tabnuue ykasblBaeT, YTO 3TOT TUM AaHHbIX MOXHO MCMONb30BaTh B kadyecTBe onepaHaa. Cumeon "O" B Tabnuue
3TOT TMN AaHHbIX MOXHO WCMONb30oBaTb B KayecTBe onepaHda, 3a WCKYEeHMEM 3alMLLEeHHbIX OT 3anucu
permctpoB. CMoTpuTE CTp. 2-8, rae NpuBeOeHO ONMCaHue 3alUMLLEHHbIX OT 3anncy PErMcTpoB B pamMKax HayarbHOro onucaHus

yKa3biBaeT, 4TO

NOHATUA cneynanbHOro perncrpa.

Ecnun pernctpbl R5000~R8071 He HACTpOEHbl Kak PerncTpbl TOMbKO AN YTEHMS, UX MOXHO MCMOMb30BaTb B Ka4eCcTBE OObIYHbIX

perncTpoB (YTeHne 1 3anncb)

3amevaHue 1:

3ameuvaHue 2:

3ameuvaHue 3:

3ameuvaHue 4:

3ameuvaHue 5:

Pernctpol ¢ npuctaskon W, Hanpumep, WX, WY, WM n WS, obpasosaHbl 16 6utamu. Hanpumep, WX0
03HayaeT, YTo peructp obpasoBaH 6utamu X0 (6ut 0) ~ X15 (6ut 15). WY 144 03HavaeT, 4To pernctp
obpasoBaH 6utamn Y144 (6ut 0) ~ Y159 (6uT 15). O6patnte BHUMaHWE, YTO KONIMYECTBO OBOUNYHbBIX
pa3psgoB (6UToB) OOMKHO ObITb kKpaTHO 8, Hanpumep, 0, 8, 16, 24.

MocnegHuin pernctp Tabnuubl (TMNa cNOBO) HE MOXET UCMONb30BaThLCS B kKavyecTBe 32-pa3psgHoro
onepaHga B dhyHKLUN, NOCKONbKY Anst 32-pa3psgHoro onepaHaa TpebyoTca 2 crnosa.

Pernctpsel TMR (T0~255) u CTR (C0~255) - 3T0 pernctpbl TaiMepoB U CHETYUKOB COOTBETCTBEHHO. XOTS UX
MOXHO MCMONb30BaTh B KA4EeCTBE PErMCTPOB OOLLEro Ha3HaYeHNs, OHN UMELOT Boree CNOoXHYHo
OpraHn3aLMio 1 YCIOXHSAIOT MpoLecc oTnaaku. MosToMy HacTOSTENbHO HE PEKOMEHAYeTCS 3anvcbiBaTb
kakve-nubo aaHHble B pernctpel TMR 1 CTR.

Peructpbl T0~255 n C0~199 aenstoTtcs 16-paspsagHbiMu permctpamu. Ho pernctpbl C200~C255 aensatotcst
32-pa3psagHbiMK peructTpamu, No3ToOMy MX Hemnb3a UCMoNb3oBaTh B KayecTBe 16-pa3psaHbIx onepaHaoB.

Momumo NpsIMOro ykasaHusi HoOMepoM (agpecom) perucTpa, kak onucaHo B 06CYKAEHUN BhILLE, PEFUCTPOBLIE
onepaHapl B ananasoHe R0~8071 MoxHO 3agaBaTth C NoMoOLLbIO ykasatenen V~Z unu PO~P9, ato
Ha3blBaeTCs KOCBEHHOM agpecaumen. CMoOTpUTe NpUMep B criegytoliem pasaene (pasgen 5.2), roe
npvBeAEHO OnucaHve Ucnonb3oBaHue pernctpa-ykasatens (XR) ans KocBeHHOW agpecauun.

B) OnepaHabl-KOHCTaHThbI:

16-pa3psigHble KOHCTaHTbl UMEOT AnanasoH 3HadYeHun -32768~32767. 32-pa3psaHble KOHCTaHTbl UMEIOT Anana3oH

3Ha4YeHun

-2147483648~2147483647. KoHCTaHTaMu B HEKOTOPbIX (DYHKLMOHAMbHbIX MHCTPYKLUMSAX MOTYT BbITb TOMBLKO

NMONOXWUTENbHbIE KOHCTaHTLI. [lManasoHbl 3HaYeHU AN pasHbiX 16-pas3psagHbIxX U 32-paspsgHbIX KOHCTAHT NepeYncrieHbl B
Tabnuue Huxe.

Knaccudmkaums [uana3oH
16-pa3psigHOEe YNCIIo CO 3HAKOM -32768~32767
16-pa3psigHoe yncno 6e3 3Haka 0~32767
32-pa3psagHoe YMCno co 3HAKOM -2147483648~2147483647
32-pa3psgHoe Yncno 6e3 3Haka 0~2147483647
16/32-pa3psgHoe YMCnio Co 3HaKOM -32768~32767 nnun -2147483648~2147483647
16/32-paspsigHoe ymcno 6e3 3Haka 0~32767 nnn 0~2147483647

MoxeT 6bITb, YTO ANUHA M pa3Mep KOHKPETHOro onepaHaa, Hanpumep, L, pasvep 6uTtos, N 1 T.4. ABNATCA APYrMU, U BCE Takue

OTNNYNA ABHO yKa3aHbl B crtonbue onepaHpga. CMOTpI/ITe pasaen onucaHum q)yHKuMOHaHbeIX I/IHCprKLI,I/IIz.
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| 5.1.4 Bbixogpl dyHkuuit (FO) |

“Bbixog dyHkummn” (FO) ucnonb3dyeTcsa Ans ykasaHusi pesynbTata onepauuv yHKUMOHanNbHOW MHCTpykuun. Kak u B cnyyae
YMpaBnsioLWLmMX BXOAOB, BCE NMOKa3aHHbIE B OKHE yTUnuTbl nporpammupoBanus MJK Bbixogbl pyHKUMIA CHABXeHbI CNOBOM, KOTOPOEe
aBnseTca abbpeBnaTypon KOHKPETHOM (OYHKUMM 3TOro BbIxoda. Hanpumep, ab6pesuatypa CY nonydeHa u3 cnosa CarrY
(MepeHoc). MakcumanbHoe BO3MOXHOE YMCIO BbIXOA0B (MYHKLUMM paBHO 4 1 3TK BbixoAbl 06o3HavatoTes kak FOO, FO1, FO2, FO3
cooTBeTCcTBEeHHO. CocTosHMe Bbixoga FO MoxHO cuutatb nHCTpykumamu FO (npnyem ana FO oTBegeHa cneuunanbHas knaBuvLa Ha
ycTpovictBe 3anucu nporpammbl FP-07). Heucnonb3yembit Bbixogq FO MOXHO ocTaBnsaTb cBOOOAHBIM, HE MOAKMOYAs ero Hu K
Kakum anemeHTtam, kak Bbixog FO1 (CY) B nokasaHHOM Hmke npumepe 4.

Mpumep 4:
PenenHo-KoHTaKkTHasa cxema Kog mHemoHukn FP-07
X0 ~11D.(+) Yo ORG X 0
| |—EN{Sa: R 0 [D=0—+A ) FUN__ 1D
Sb: R 2 R0
_ws{D:R 4 fcr- R2
R 4
BR—{W) FO 0
ouT Y 0
FO 2
ouT Y 1

Ecnn M1919=0, To coctosiHne FO 6yaeT 06HOBNSITECSA TOMNBKO MPW BbINOMHEHNN
WHCTPYKUMN. Bbixoa ByaeT coxpaHsiTb CBOE COCTOSIHME BMOTb 40
nosiBreHns HoBOro coctosiHmst FO B pesynbTaTe HOBOrO BbIMOSTHEHMS
WHCTPYKUMU (XpaHeHWe B NamsTh).

Ecnn M1919=1, To cocTosiHne FO byneT copacbiBaTtbecs B 0 (HET XpaHEHMs B NaMsITh),
€CIM MHCTPYKLWS HE BbIMOMHSIETCS.

] 5.2 Ncnonb3oBaHne nHagekcHoro pernctpa (XR) ana kocBeHHOM agpecauunm \

[ns dyHKuMoHanbHbIX MHCTPyKumi MJIK uMetoTcs HekoTopble onepaHabl, KOTOpble MOXHO 06pa3oBLIBaTh C MOMOLLBI UHAEKCHbIX
peructpoB (V - Z - PO~P9), To ecTb C NOMOLLbIO KOCBEHHOWN agpecauun (OygeT nokasaHo B Tabnuue onepaHaoB, ecnun SBNsAeTcs
ponyctnMbiM). OgHako Ans BbIMOMHEHWST KOCBEHHOW aipecauumn MOXHO UCNONb30oBaTh MHAEKCHbIE PETUCTPbl TOMbKO C perucTpamm
u3 gunanasoHa RO~R8071 (mpyrve onepaHfbl, HanpvMmep, ABOM4YHbIE, KOHCTaHTbl U D0~D3071, Henb3s mcnonb3oBaTb ANS
KOCBEHHOW aapecauun).

Bcero nmeetcsa aseHaguate peructpoB-ykasaTeneit XR (V - Z - PO~P9). Peructp V daktuueckun aensietca pernctpom R4164 6noka
cneumnanesHblx pernctpoB (R3840~R4167), a peructp Z saBnsetcs pernctpom R4165, a peructpol PO~P9 - 310 perucTpsbl

(D4080~D4089). lNpu kocBeHHOW agpecaumny akTU4ecKku agpecyemblii pernctp obpasyercsi 3a CYeT CMELLEeHUS OT MCXOOHOro
onepaHa Ha BENUYMHY, PaBHYK COAEPXMMOMY MHOEKCHOrO perucTpa.

WNcxoaHbin Peructp dakTnyeckni
onepaHa, ykasarens onepaHa
R100 Vo (IfV=50) = R150
[ v r " r L _1'_J'
100 + 50 4T
(If V=100)  =R200
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Kak BMOHO Ha noOKas3aHHOM Bbllle CXeme, ONs M3MEHEeHUsI agpeca onepaHda AOCTaTOYHO WM3MEHWUTb TOMbKO 3HayeHue V.
O6beanHeHne mMexaHuM3ma KOCBEHHOW agpecaumm ¢ Habopom dyHkumi MK nossonsieT nomnyynTb OYEHb MOLLHOE M BbICOKO
ahdekTMBHOE CpeacTBO pa3paboTKM NPUIOXKEHUA C OYEHb MPOCTbIM HabopPOM WMHCTPYKUMW. B npvBedeHHOM Hmke B KavecTBe
npumMepa cparmMeHTe nporpaMMbl AN AOCTMXKEHUSI OUHAMMYECKOTO OTODpaXkeHWst OaHHbIX Ha Aucnnee, Hanpumep, CUCTEMbI
ynpaBneHusi NapkoBKOW, HY>XHO BCErO NMULLb UCMONb30BaTb MHCTPYKLMIO Nepeckinky 6noka (BT_M).

| 3HakoMCTBO C MHAEKCHbIMU pervcTpamu (PO~P9) |

B npunoxeHusix ¢ KOCBEHHOW afpecauueirt peructp Rxxxx MoxHo ob6beauHsaTs ¢ V - Z u PO~P9 ana OoCTUXeHWs KOCBEHHOWM
agpecaumm; pernctpbl Dxxxx Henb3s 06beanHATL ¢ V-Z anst KOCBEHHOW agpecauun, HO paspeluaeTcsi ucnonb3oeatb PO~P9.

Ecnun nHaekcHbln peructp V-Z obbeguHsieTcsl ¢ permctpoM Rxxxx,

Hanpumep, RO ¢ V-Z, To dopmat mHcTpykummn 6yaet ROV (ecnm V=100, To aT0 03Ha4aeT R100) unn ROZ (ecnn Z=500, To 3TO
o3HavaeT R500); ecnu nHaekcHbin pernctp PO~P9 o6beamHsaeTca ¢ permctpoM Rxxxx, To doopmat MHCTpykummn 6yaet RPn (n=0~9)

unu RPmPn (m,n=0~9), nanpumep RPS5 (ecnn P5=100, TO0 310 03HavaeT R100) mnn RPOP1(ecnn P0=100, P1=50, TO aTO
03HavaeT150).

Ecnn nHaekcHein peructp PO~P9 obbeauHseTtca ¢ pernctpoM Dxxxx, To cdopmat nHCTpykummn 6yaet DPn (n=0~9) unu DPmPn
(m,n=0~9), nanpumep DP3 (ecnin P3=10, To aT0 03HayaeT D10) nnn DP4P5(ecnn P4=100, P5=1, To 310 03HayaeT D101).

MoxHo ob6beanHaTb oba uHAekcHbix pernctpa PO~P9, Hanpumep, nyctb P2=20, P3=30, ecnn pernctp Rxxxx unun Dxxxx

obbeamHAeT 0b6a MHAEKCHbIX peructpa, To RP2P3 GygeT ykasbiBaTtb Ha R50, DP2P3 Gyget ykasbiBaTb Ha D50, TO ecTtb 31O
O3HAUAART CMMKAHUA RHAUAHUIA UHMAKCHKIX NAFMCTNOB AN O6pa3OBaHVIFI KOCBEHHOro agpeca.

) ENd S 100 1. iHgekcHbin pernctp P2=100 npu BKNOYEHWUN NUTaAHNUS U
nepBOM NpPOroHe nporpamMmbl.
D: P2

2. Ecnn X23 namensietcsa kak 0->1, o FUN103 BbInonHut
nepemMelleHne Tabnuubl, ICTOYHUK HaYnHaeTca ¢ R100
(P2=100), HasHayeHune HaunHaeTca ¢ R2000, gnuHa
6noka paBHa 4. KonuposaHnue cogepxxumoro R100~R103

X273 — 103.BT M— B R2000~R2003 npu nepBOM BbINOSIHEHWM, KONNPOBaHWNE

copgepxumoro R104~R107 8 R2000~R2003 npu BTOpOM

u—{ |—EN’]‘— Ts: RP3 BbIMOSTHEHUM. ...

Td: R2000 3. YBenuyeHne nHgekcHoro peructpa P2 Ha 4 ansa ykasaHus
L - 4 Ha cneaytowue 4 peructpa.
X23 —11P.(+)
—f —ENT™ sa: 4  D=0-
Sb: P2
—uisd D P2 Lcoy-

cBRE —
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Mpumep nporpaMmmbl C KOCBEHHOW agpecaunen

PeneiHo-koHTakTHas cxema Kon mHemoHukun FP-07
1TD3'BT—M_ ORG SHORT
EN4Ts: R100 V FUN 103
Td: R2000
L. 4 Ts:| R100V
R2000
!

6a3a JaHHbIX PerucTp ykasatens
pesugeHTos B MNJK v PeaugeHT 2
[ R100 Nms | 4 < farnk O
CTaHuun
Jd R101| Netenedona || i
(V=0) Pesupenr 1 R102 | HomepH sHak maw i
~ R103 | Ne nmapkoBku |- /,I
R104 Vims )
Vet Jd R105 | Ne TenedoHa | /
(V=4)  Peaupent 2 R106 | HomepH aHak maLu /
~ R107 | Nenapkoskn || / 30Ha xpaHeHus
. ; AN BPEMEHHOro MoHuTOp
: . ' npocmoTpa
i . i - * x PeanpeHT cooblyectsa
' . : R2000 Vims Cuctema napKoBku
E . E R2001 Ne Tened) N Nvsa: {P\ZOOO}
Nmst R2002 HomepH 3Hak maLu - No Tened) [P\ZGOU
Ne TenedoHa R2003 | Nenapkosku HOMSETUSHEK . (R2002) |
(V=396)Pesnnent 100 HomepH 3Hak maLu Ne napkoskt  (R2003)
Rnnn| Ne napkoeku

| Onucatve Mpegnonoxum, 4YTO B CUCTEME YMpaBreHWs MNapKoBKOW ANs MECTHbIX >XuTenemn
coobulectBa (pe3naeHtoB) umeetcss 100 mapkoBOYHbIX MecT. [nsi kaxgoro pesvaeHTa
nmeeTcsi HAbop OCHOBHOWM MHpOpMaLMK, BKtoYatoLwern B cebsi ero ums, Homep TenedoHa,
HOMEpHOWM 3HaK aBTOMalUMHbl M HOMEp MapKOBOYHOTO MeCTa, 3TW AaHHble 3aHUMaloT

YyeTblpe nocnegoBatenbHbix pernctpa MK, kak nokaszaHo Ha cxeme Bbiwe. Bcero B MJIK
ans atoro 3aHaTo 400 pernctpos (R100~R499). Kaxxaomy peanaeHTy BblAaeTcs kapToyka

C MarHUTHbLIM KOAOM C YHMKanbHbIM HOMEPOM KapTouku (Homep paeeH 0 ansi pesungeHTta 1,
4 nns peavaeHTa 2 1 T.4.) ANS UCMONb30BaHNS B Ka4eCTBE MPOrycka Ha rnaBHbIX BOPOTax
Ha yuyacTtok napkoBku. MJIK cuMTbIBaeT HOMEP KapTOYKM M COXpaHsieT ero B perncrpe
ykasartensa "V". MoHuTop koHTponnepa napkoBkn (XKKO vnm 3M1T) nokasbiBaeT TOMbKO

OaHHble, xpaHswwmeca B peructpax R2001~R2003 MJIK. Hanpumep, ecnn cumtaHa

KapToyka pesugeHTa 2 C Homepom Kaptouykm 4, 1o peructp V=4 u TJIK cpasy xe
nepecbinaeTt gaHHole n3 R104~R107 B Gydep BPEMEHHOrO XpaHeHUs1 OTOGpakaeMbix
AaHHbIX (R2000~R2003). MoaToMy MOHWTOP KOHTpOMnepa NapKOBKUM MOXET nokasaTb
yyeTHble AaHHble pe3naeHTa 2 cpasy e Nnocre CYUTbIBaHWUA ero KapToYKu.
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A\ TMpeaynpexaeHme

1. XoTs ucnonb3oBaHue peFMCTpOB-yKa3aTeJ'IeI7I ONsl CUCTEMbI KOCBEHHOW agpecauunn asnaeTca o4eHb MOLHbIM U

. B obnacTtu perncTpoB gaHHbIX, KOTOPbIE MOXHO MCNONb30BaTh AN1S NPUNOXKEHUA ¢ KocBeHHoW agpecaumen (RO~R8071),

YHVBepcarnbHbIM NpuemMoM, cBo6oaHOe 1 GECKOHTPONbHOE M3MEHEHUE 3HAaYEHUI perncTpoB V 1 Z MOXeT Bbl3BaTb
CyLLeCTBEeHHbIe HEVUCMPaBHOCTU NpY OLIMBOYHOM 3anucy 3HaveHuin B 06nacTb ApyrMx (HopmasbHbIX) AaHHbIX.
Monb3oBaTesib AOMKEH O4YEeHb BHUMATENbHO NPOrpaMMuMpoBaTh paboTy MexaHu3Ma KOCBEHHOM adpecauum

328 peructpoB R3840~R4167 (1o ecTb IR, OR 1 SR) sBns0TCA BaXHbIMU pernctpamu, 3ape3epBnpoBaHHbIMY ANs
MCMNonb30BaHUs B CUCTEME U B onepaumsix BBoga-BbiBoga. CBo6oaHasi 6eCkoHTponbHas 3anvch B 3TV PErMCTpbl MOXET
BbI3BaTb OLIMOKE B cucTeme, oMbKM BBOAA-BbIBOAA M MOXET NpMBECTU k BonbLuon nonomMke. Ms-3a toro, 4to y
nonb3oBaTens HeT NPOCTbIX CNOCOB0B NPOBEPSTE N KOHTPONMPOBATb U3MEHEHWS agpeca perncTpa, Bbi3biBaeMble
ncnonb3oBaHneM MHAeKCHbIX pernctpo V n Z , B MIK BbINonHsaeTcs aBToMaTuyeckas npoeepka nonagaHusa agpeca
HasHayeHus B 0cobbIn AnanasoH pernctpos R3840~R4067. Ecnu Takoe nonagaHue obHapy»eHo, To onepaums 3anucu
He BbinonHsieTcsa n donar M1969 “lllegal write of Indirect addressing” (HeBepHasi 3anncb Npu KOCBEHHOW aapecauun)
B3BOAUTCS B 3Ha4YeHue 1. Ecnn Heo6xoammo BbINOMHUTL 3anuck B pernctpbl R3840~R4067, To ncnonb3yinTte ans aTtoro
npsiMyto agpecaumio.

| 5.3 Cuctema cumcnenms |

| 5.3.1 [IBOMYHbIN KOA M COOTBETCTRYIOLIASA TepMuHonorns |

[IBonyHasi cuctema CHMCreHUs SBMNSIETCS OCHOBHOW CUCTEMOW cuMcrieHust B UndpoBbix koMnbtoTepax Mockonbky MK paboTaeT ¢
uncppoBbIMKU (auckpeTHbIMK) BenudnHamu Tuna BKJI/BbIKIT, To ecTtecTBeHHO ucnonb3oBaTb AN WX MNpeacTaBneHUs WMEHHO
OBOWYHbIA Koh. [Ons nogpoBHOro M3yvyeHus pasfnuyHbIX BOMPOCOB CUCTEMbI CHUCIIEHUSI BaXKHO Mpexae BCEro MOSTHOCThLIO
pa3obpaTtbCs B CriegyroLwmx TepMmnHax:

BuT: (cokpawiaetcs kak B, Hanpumep B0, B1 u Tak ganee). 310 cambiii OCHOBHOWM TUMN AaHHbIX ABOUYHON cUCTEeMbIl. Byt
MOXET MMEeTb Bcero Asa coctosiHmsa - “1” unm “0”.

Mony6anT: (cokpawiaetcs kak NB, Hanpumep NBO, NB1 1 Tak ganee). OH o6pa3yeTcs YeTbipbMsi NOCneAoBaTeNbHbIMU
6utamu (Hanpumep, B3~B0) n MmoxeT ncnonb3oBaTbCcs AN NpeAcTaBneHust oecsatnyHom umdpel 0~9 nnm
LecTHaguatepuyHon undpbl O~F.

BawiT: (cokpaliaeTcs kak BY, Hanpumep BYO, BY1 n Tak aanee). OH obpa3yeTcst AByMsi mocrnegoBaTenbHbIMK nonybanTamm
(nnn 8 Gutamu, Hanpumep, B7~B0) n moxeT ncnonb3oBaTbCcs ANS NPeACTaBneHNst 2-3Ha4YHOro LWeCTHaaLaTePMYHOro Yymcna
00~FF.

CnoBo: (cokpawiaetcs kak W, Hanpumep W0, W1 n Tak aanee). OH obpasyeTcsi AByMs nocrnegoBatenbHbIMU 6antamu (unu
16 6utamu, Hanpumep, B15~B0) n moxeT ncnonb3oBaTtbCs 4NA NpeacTaBneHnsi 4-3Ha4HOro WeCTHaALaTePUYHOro Yncna
0000~FFFF.

[BonHoe cnoso: (cokpawaeTtcst kak DW, Hanpumep DWO, DW1 u Tak ganee). OH obpasyeTcs ABYMs NOCneLoBaTeNbHbIMU
cnosamu (unu 32 6utamu, Hanpumep, B31~B0) n moxeT ncnonb3oBartbcs AnNs NnpeacTaBneHns 8-3HauyHoro
LwecTHaguatepuyHoro 4ymcna 00000000~FFFFFFFF.

bw " [BoiHoe cnoso

W1 W0 . CnoBo

BY3 BY?2 BY1 BYO — Bawnr

NB7 NB6 NB5 NB4 NB3 NB2 NB1 NBO MonyGat

B14|B13|B12|B11|B10| lesal B?|86| 55|B4|53|82|B1 | E!Ol'—

|531| Bzolszglszal BZ?|E526| BZS|824|823| 522|Bz1 |BZO|B19|E!18| B1?|B16| Bl5 BuT

Yucrno c nnasatowen 3anaton: OHO Takke obpasyeTca AByMS nocriegoBaTernbHbIMUM crioBaMu. Yucno ¢ nnasaroLen 3anaTomn
MOXeT MpUHMMATb 3HayeHuss B AuanasoHe *(1.8*10%~3.4*10%). Cmotpute pasgen 5.3.6., B KoTopom npuBegeHo Gonee
nogpobHoe onucaHue.



| 5.3.2 KoaupoBka Y1cneHHbix 3Hadvenui B MK FBs |

MNK wncnonb3yeT OBOUYHYK CUCTEMY CUMCIIEHMS ONS1 CBOMX BHYTPEHHUX Onepauuii, MOSTOMY AaHHble C BHELHux Bxogos BCD
(BBOMYHO-OECATUYHBIN KOL) OOMKHBI ObITb Npeobpas3oBaHbl B ABOMYHLIN kog, Tonbko Toraa MK cMoXeT BbINOSHUTL MX 06paboTky.
Kak Mbl XopoLlo 3HaeM, ABOUYHbLIA KO OYEHb CIIOXEH ANst BOCMpUATMSA 1 paboTbl Ana nogen, nosatomy B FP-07 n B nporpamme
WinProladder gns BBoga 1 nNpocMoOTp AaHHbIX UCMOMb3yeTcs AeCATUYHAst UMK LecTHaauaTepuyHas cucteMa cuncneHus. Ho B
OeNCTBUTENbHOCTU BCe BHYTpeHHMe onepauuu B MJ1K BbINONHATCA UMEHHO B ABOMYHOM KOAe.

3ameyvaHuve: Ecnu Bbl BBOAMTE UK npocMaTpuBaeTe AaHHble Yyepes ycTporctso FP-07 nnu WinProladder (Hanpumep,
BBOAMWTE [aHHble nnu BbiBoanTe AaHHble ¢ MJIK yepes knemmbl B-B ¢ nomMoLLbio uMdpoBbIX NOBOPOTHLIX
nepeknyartenen nnm ceMMcerMmeHTHOro gucnies), To Bbl AOMMKHbI NCnonb3oBaTh nporpammy PIC ans
BbINOMHEHNA Npeobpa3oBaHNs U3 ECATUHHOW CUCTEMBI B BOMYHYIO. OTO NO3BOMSET NPOBOAUTL BBOA U
NPOCMOTP AaHHbIX 6e3 ncnonb3oBaHMsa cneymnanbHbix cpeacts Tuna FP-07 u WinProladder. CmoTpute
onucanusa dyHkumi FUN20 (BIN->BCD) n FUN21 (BCD->BIN).

| 5.3.3 [IManasoHbl YNCMOBbIX 3HAYEHUI |

Kak mbl yxe ykasbiBanu, B [MJK Onsi BCEX BHYTPEHHMX oOnepauuii Ucnonb3yeTcs ABOUYHAs cuctema cuucnenus. [Ons
npeactasneHnsa yncen B MNJIK  ncnonb3syoTca Tpu pasHbix opmaTa: 16-paspsgHoe uenoe, 32-paspsgHoe Lenoe U Yucro ¢
nnasatowen 3ansaton. Hxke nokasaHbl Auanas3oHbl 3HAYEHUIN ATUX TPEX YMCNOBbIX (hopmaToB.

16-paspsnHbIin -32768~32767
32-paspsgHbii -2147483648~2147483647
Yucno ¢ nnasatoLlen +(1.8*10%~3.4*10%)
3ansaTon

| 5.3.4 MNpeAcTaBneHne YUCNIEHHOTO 3HaYeHNs | (HaunHatoLme MOryT nponycTuTb 3ToT pasaen)

Hwxe onucaHo BHyTpeHHee npefcTaBneHne uucen B 16-paspagHoMm u  32-paspsgHom npeactasneHun. OHO nosBonset
nonb3oBaTento nyywe pasobpaTbCA C onepauusiMu Hag YMCIEHHbIMU 3HAYEHUSIMU, Takoe 3HaHWe HeobxoauMo Ans pa3paboTku
CINOXHbIX MPUMOXEHUN.

Crapwuin 3Havawmii 6ut (C3B) 16-paspsgHoro u 32-paspsgHoro uucna (B15 16-paspsgHoro n B31 gna 32-paspsigHoro)
ucnonb3yeTcst ANS yKa3aHWUs 3Haka 4ucna, To eCcTb ANs pa3feneHns NoNoXUTENbHBIX U oTpuuaTenbHbIx Ynucrne (0: nonoxutensHoe
n 1: otpuuartensHoe). OcTtanbHble 6uTbl (B14~BO 1 B30~B0) npeacrtaensitoT abconoTHy BenuuMHy 4ducna. B cneaytowem
npumepe Anst ynpolleHnss obbsCHEHU paccMoTpeHbl 16-paspsigHble uucna. O6paTuTe BHMMaHWE, 4YTO BCe 3TWM NpasBuna
OEeNCTBYIOT M Anst 32-pa3psiaHbIX YMCen, pa3numune 3aknioyaeTCcs TOMbKO B ANMHE.

0: MonoxuTtensHoe 4ncno

§ f:.l (_D g : o~ WO o
E SRS NI e -
12345 = [ofo]1]1]o[o[o]o[o]o[1]1]1]0|o]1] = 3039H
(necsTnyHoe) B15 BO (wectHaguaTepuyHoe)

8192+4096+32+16+8+1=12345

B npumepe Bbilwe npumepe He3aBMCUMO OT pasmepa yncna (16-paspsaHoro unmn 32-paspsgHoro) onpeaeneHne BeNMYMHbl Ymucna
HauMHaeTcs ¢ mnagwero 3Havawero 6uta M3b (BO). Bec BO paseH 1, Bec B1 paseH 2, B2 paseH 4, B3 paseH 8 v Tak ganee. Beca
cocegHux OUTOB (pa3psadoB) YMcna npy ABWXKEHUW crnpaBa Haneso yasausatotces (1, 2, 4, 8, 16 v Tak ganee), a 3Ha4YeHVe yucne
paBHO CyMMe BECOB pa3psAoB, NPeACTaBEeHHbIX B 3anvcK Yvicna equHuYHbIMM Gutamu.
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| 5.3.5 [MpencraBneHne oTpULATENLHOTO Yucna | (HaunHalowwe MoryT nponycTuTs SToT pasaen)

Kak ykasbiBanoco Bbiwe, ecnv C3b yncna paeeH 1, To 310 oTpuuartensHoe yncno. B MNK oTpuuaTenbHble yncna npeacraBneHsbi
OOMONHUTENBHBIM KOAOM (AONOMHEHNE A0 2), TO ecTb MHBepTUpoBaHuem Bcex 6uTtoB (B15~B0 nnu B31~B0) akBrMBaneHTHOro no

abconoTHOWM BenuMYMHE NOMOXUTENBbHOro Yncna (ans nornyvyeHns Tak Ha3blBaeMoro AononHeHus 4o 1 Hago M3MeHuTb Bce GuThl,
paBHble 1, B 0, BCe HyneBble O6uTbl B 1) 1 3aTem gobasutb 1. B npuBegeHHOM Bbile NpuMepe BennynHa NonoXuTenbHOro yucna
paBHa 12345. Huxe nokasaHo Bbl4MCNEHME OOMONHEHMS A0 2 (To ecTb -12345):

12345 = |olol1|1]o]ololololol1]1]1]0]o]1]| =  3039H
1
ﬁﬁgﬂ%ﬂeno = [|1|1{olo|1]1|1|1|1]1]ololol1|1]e] = cFceH

[ononHenue ao 2 ana = T1110]o)1 (1 frjofojoli1fi| = CFC7H

of 12345
(—12345)

| 5.3.6MMpeacTaBneHe YMcen ¢ NnaBaollen 3anaton | (HaunHaiolwve MoryT nponycTuTe SToT passer)

dopmat npeacraeneHns yncna c nnaesatowen 3anaton B MK Fatek cootBeTcTBYET cTaHaapTy IEEE-754, To ecTb Ana xpaHeHus
Takoro y1crna crnegyrowmm o6pazomM Mcnonb3yeTcs ABOVHOE CIOBO:

YMCIO C NfaBaloLLEeNn 3anaTon = 3HaK + 3KCMOHEHTa + MaHTUcca

3Hak OKCMOoHEHTa MaHTucca
bz bxw ~ bx bz ~ b
16uT 8 6uTt 23 6uta
AN /
N
32 buta

» Ecnu 6ut 3Haka paBeH 0, TO YMCIO NONOXUTENbHOE, eCn BUT 3Haka paBeH 1, TO YMCNO OTpULATENbHOE.
»  OKCMNoHeHTa onpeensieTcs kak 8-pa3psigHoe ABOUYHOE Ymchno nntoc 127

» MaHTtuncca saensaetcs 23-pa3psgHon No OCHOBaHUIO 2. HopManusoBaHHas MaHTMCCa BCerga HauynHaeTcsa ¢ eQUHNYHOIo
O6uTa 1, 3aTeM naeT No3nLMOHHAs ToYKa, 3aTeM OCTarnbHble OMTbl MaHTUCChl. BegyLunin 6ut, koTopbI BCceraa paeseH 1 B
HOpManu3oBaHHON MaHTUCCE, CKPbIBAETCS U SIBHbIM 06pa3oM He NPUCYTCTBYET B NMPEACTaBMEHMN Yncha.

. MpaBnno npeobpasoBaHus U3 uenoro oopmarta B hopmat € nraBaroLLen 3ansaTon onucbiBaeTcst HOPMYysion:

N:(-ﬂ ‘_‘-=‘2|_E-\2T_l (1M} 0<E « 255
Hanpumep:
{1} 1= { R }Cl 4 Zi OT1111171 ) 4 { 1.000: - 0 }

3Hak npeactaensietca 0, ko4 9KCMOHEHTbI ¢ n36bITkom 127 6yget 127 = 01111111, n 3Havawmn 6ut 6ygeT paBeH
1, TO ecTb B pe3ynbTaTte MaHTucca 6yaet coctosiTb M3 Bcex 0. Takum o6pasom, npeacrasneHne 1 B opmate
IEEE 754 c oguHapHOi TOYHOCTbIO MMeEeT BUA;

kon(1)=[00 11T [1]1]1]1]0]0]0[0]0-0]0]0
sSle|e|e|e|le|e|e]e|mMImm]m]m M= | mm

=3F800000H
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2). 0.5 = (-1)°* 20« (1 400.........0)

3Hak npeacrasnseTcs 0, ko 3KCNOHEHTLI ¢ U3bbITkoM 127 ByaeT 126 -127 = 01111110, n 3Havawmn 6ut bynet
paBeH 1, TO ecTb B pe3ynbTate MmaHTucca byaet coctoaTb u3 Bcex 0. Takum obpasom, npeacrtaenexve 0,5 B
dopmate IEEE 754 ¢ ogMHapHOM TOYHOCTBIO UMEET BUA:

Koa (0.5)= |OfOfT1] 1] 1[1{1]1]O[O[O]O[O]O-erreereerere 0l0]0
s|le|le|e|e|e|e|e|e|[m[m|m|m|m me:v m|m|m
= 3F000000H

(3). -500.125 = (-1) "+ 20199011+ (1 11110100001000000000000)

3Hak npeacrasnsetcs 0, ko 3KCNOHEHTbI ¢ U3bbiTkoM 127 Byaet 135 -127 = 10000111, n 3Havawmn 6ut 6yaet
paBeH 1, TO ecTb B pe3ynbTate maHTucca 6yget pasHa 11110100001000000000000. Takum obpasom,
npeactaenenune -500,125 B popmate IEEE 754 ¢ ognHapHO TOYHOCTBIO UMEET BUA;:

Kon (-500.125)= [AAJOJoJoJo[{[A A [1[1[1]o]1[oJooJo[1]o]o]o]oo--0 [0
s|le|eje|je|jeje|e|e]|mm]mym|m|m]m|m]mym|mm|m|mimm-.-- mjm

=C3FA1000H

5.4 TllepenonHeHne BBEPX M BHU3 Npu yBenuyeHumn | (HaumHaiowne moryT nponyctuTs 30T pasaen)
(+1) 1 ymeHbLieHuu (-1)

MakcumanbHoe nonoXxutenbHoe 3HadeHue, KOTopoe MOXHO MpeactaBuTb 16-pa3psgHbiM 1M 32-pa3psgHbiM onepaHaoM, paBHO
32767 n 2147483647 cooTBeTCTBEHHO. [Mpn 3TOM MUHMMAarnbHOE OTpULATENbHOE 3HadeHue, KOTOpoe MOXHO npeacTtaBuTb 16-
paspsgHbIM 1 32-pa3psgHbiM onepaHaoM, paBHo -32768 n -2147483648 cooTBeTCTBEHHO. ECnv npu yBenuyeHnn unm yMmeHsLLeHnn
onepaHga (Hanpumep, nNpu oTcyeTe BBEPX/BHWU3 HA CUETUMKE UMM NMPU U3MEHEHUM 3HaYyeHun pernctpa Ha +1 unu -1) pesynbTat
npeBbIaeT NOMNoXWTeNnbHblE Npeaen Ans onepaHaa, TO BO3HMKAET coctosHue nepenonHenus (Overflow nnm OVF). Mpu atom
3HAYEHMe LUMKITMYECKN NepexoamuT K oTpuuatensHoMy npegeny (To ecTb npu gobasneHun 1 k 16-paspagHoOMy MONOXUTENBHOMY
npegensHoMy 3HadeHuto 32767 3HadeHue uameHuTcs Ha —32768). Ecnu pesynbtaT OyaeT MeHblle oTpuuaTtensHOro npegena
onepaHga, To 3To Ha3biBaeTcs nepenonHeHnem BHM3 (Underflow - UDF). [py aTOM 3HayeHMe UMKIMYECKN U3MEHSAETCA K CBOEMY
nonoXxuTenbHOMy npefgeny (To ecTb Mpu BbldMTaHMU 1 U3 oTpuuatenbHoro npegena —32768 nonyyntcsa 3HayveHue 32767), Kak
nokasaHo B Tabnuue Hwxe. Ha Bbixoge FO B MK UMeKTCs narn nepenosiHeHUss U NepenosiHEHNsT BHU3, UX MOXHO
MCMONb30BaTh MpU KackaaAMpOBaHUWM MHCTPYKUMIA Ansi 06paboTku vmcen, BbIXOAALWMX M3 AOMYCTUMOro AuanasoHa 3HadeHui 16-
pa3psaHoro unn 32-paspsipHoro NpeacTaBneHns.



PesynbTtat yBenuueHus
(yMeHbLUeHNs) 16-pa3psaHbIv onepaHg 32-pa3psagHbin onepaHa
MNepenonHeHue/lNepenonHeHne BHU3
( — 32767 — 2147483646
YBenuuexue ( — 32768 — 2147483647
OVF=1 ( 32767 OVFE=1 — 2147483648
( 32766 2147483647
32765 2147483646
— 32767 — 2147483647
E — 32768 C — 2147483648
YmeHbLieHme UDF=1 ( 32767 | UDF=1 ( 2147483647
( 32766 C 2147483646
32765 2147483645

| 5.5 MepeHoc 1 3aeM B onepaLusiX CIOXeHUs/BbLINNTaHNS |

CocTosiHMe nepenonHeHns/nepenonHeHnst BHU3 BO3HUKAET, €CNu Npu onepauumn yBenuyeHus/yMeHbLIEeHNS pe3ynbTaT BbIXOOUT 3a
[mnanasoH MoNoXUTENbHOIo/oTpULATENBHOMO Npeaena, KOTopbii MOXHO npeacTaBute B 1K, nostomy B Hem BBefgeHbl dnaru
nepenonHeHns 1 nepenonHeHns BHu3. dnar MNepeHoca/3aema oTnuyaeTcss oT dnaroB nepenosiHeHUsa/nepenosniHeHns BHm3. Bo-
nepBbIX, 34eCb MPWUCYTCTBYIOT ABa onepaHda Ans onepauuin CNoXeHus (BblMMTaHUSI) MPU BbIMUCIIEHUWM CYMMbl (Pa3HOCTW) Y
obpasoBaHuM cpnara nepeHoca/3aema. [lockonbky konmyecTBO OGMTOB B onepaHgax onepauusi CNOXeHust (BblYMTaHWsl) U B
pe3ynbTate cymmbl (pa3HocTu) oauHakoBoe (16 paspsigoB unu 32 paspsiga), TO pesynbTaT onepauuv CroXeHWUst (BblYMTaHUs)
MOXET MPUBECTM K TOMY, YTO CyMMa (pa3HOCTb) NPEBLICUT AManas3oH Yncen, npeactaensemMbix B 16 unu B 32 paspsgax. [Noatomy
Ons npefcraBneHns akTMyeckon BenuYMHbl pedynbTata Hago ucrnonb3osaTth dnar nepeHoca/aaemMa COBMECTHO C pe3ynbTaToMm
CyMMbl (pas3HocTu). ®nar nepeHoca YCTaHaBMMBaeTCs, €CMW pesynbTaT onepauuMum CroXeHus (BblMWTaHUS) MpeBbllLaeT
nonoXxuTenbHbIM nNpegen avanasoHa (32767 wnu 2147483647) npefacraBneHus Ans cymMmbl (unu pasHoctu). dnar 3aema
yCTaHaBMNMBaeTCsl, €CNN pe3ynbTaT ornepauuu CMoXeHusi (BblYMTaHWs) NpeBbIaeT oTpuuaTenbHbi nNpeden AvanasoHa (-32768
unn -2147483648) npepctaBneHns Ans CyMmbl (Mnu  pasHocTu). [MosTomy hakTuyeckun pesynbTaT onepaumu CroXeHus
(BblMMTaHUS) paBeH OWTYy nepeHoca/3aema MMAC 3HayeHWe onepaHga cymmbl  (pasHocTn). Bbeixog FO  onepauun
crnoxenns/sbluntanma B [MJIK FBs-PLC umeeT BbIxoAbl nara crnoxeHus wu dnara BblMMTaHWA, YTO MNO3BOMSAET MONy4UTb
dakTU4ecKn pesynbTar.

MSB LSB
16 paspsigos / 32 paspspa [ob6aBnsemblit (BoIMMTaEMBIN) onepaHa
+(-) 16 paspsgos / 32 paspsiga OnepaHg crnoxeHus (BblYMTaHKSA)
16uT | Meperoca/zaema 16 paspanos unu 32 paspaaa OnepaHa cymmbl (pasHoCTH)
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XoTs BO Bcex umcneHHbix onepaumax MJIK ncnonb3dyeTca OBOWYHBIA KOL4 C AOMOMHEHWeM A0 2, npeAcTaBreHne oTpuuaTenbHoro
3Ha4YeHNst CyMMbl (Pa3HOCTM) oTnM4YaeTcs OoT 0bOblMHOrO NpeacTaBfneHus oTpuuatenbHblX Yucen. Ecnv pesynbtatom onepaumm
aBngeTca oTpuuartenbHoe 3HadeHue, To 0 Hukorga He moxeT nossutca B C3B onepaHga cymmbl (pasHocTu). dnar nepeHoca
npeactaBnsieT NOMOXWTeNbHOe 3HadeHue BenuuuHown 32768 (2147483648), a dnar 3aema npeacTaBnsieT oTpuuLaTenbHoe
3HayeHue BenuuuHom -32768 (-2147483648).

OTpuuatensHoe 3HayeHne [MonoxwuTensHoe 3Ha4YeHNe ———
(MSB=1) (MSB=0)
®nar 0
31
NN
»—2» -1 —32768 — v =2 =1-0Q+1+2> _— + 32767 207 5 o
MMBSMB) @umBIHT)
Jd)nar 3aema f1 CDna_r nepeHoca =1

T MSB T LsB T W
C=1 B=0 Z7=0 0O000O0OO0OO0OOOOOO0OO0O1 32769 3
iez1..B0. .20 0.0.0.0.0.0.00.0.0.0.02.0.0.90.0 SR &
C=0 B=0 Z7=0 o1Trtr1 11111111111 3276?§
C=0 B=0 Z=0 or*r+ 171111111t 1T 1110 32766§
C=0 B=0 Z=0 ort 1111111111101 32765§
. J (:JEO
Q
£
[]
I
=
(0]
C=0 B=0 Z7=0 0O0o0o000O0O0GCOO0OODOOOOCTO 2
E= Ll T R L
Ic-0_B-0 7-1 SO .
C=0 B=0 Z=0 tT1T11+111+1 111111111/ =1
C=0 B=0 Z=0 tT1r11+111r11111 11110 — =2
o
3
. . =
5
C=0 B=0 Z=0 1T000O0O0O0OO0COOOOQO0 1T 0 —— 32766 =
C=0 B=0 Z=0 1T000O0CO0OOOOOOQO 0 1 —— -—32767 E
C=0 B=0 7=0 1T0000O0ODDO0DO0COO0OODO 0 0 —— —327/68 8
I T . T T w
iC=0 B=1 7=0 T11 111111111 1 1/ —32789 ?IC,
C=0 B=1 Z=0 Tt 1 11111111 1T 0 — 32770 2
. . . 3
C = MNepeHoc B = 3aem Z = Hynb (Zero)
(Carry) (Borrow)
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OcHoBHble (hYHKLMOHAbHbIE UHCTPYKLMM

T | TAVMEP T
CumBon
CviMBON penenHo-KOHTaKTHOW CXeMbl OnepaHa
YnpaBneHne BpeMeHEM -EN-_?: PV FTUP—' Bxop METOK BpEMEHU Tn: Homep Tanmepa
TB: MeTkun Bpemenn (0,01 ¢, 0,1 ¢, 1c) PV: YcrtaBka (npegycrtaHoBneHHoe

3Ha4yeHne) Tanvepa

fvanason W | W WM WS | TMR JCTR] HR IR OR | SR |ROR| DR K
WXO | WYD | WMO | WSOD TO co RO |R3840 | R3904 | R3I968 |RS000| DO 0

(One-
[PET WHRZ40 WY 240 | WIIMS9E | WSOBd | T255 | C255 | R3339 | R3903 | R39ET |R4167 |R807T1 | D4095 | 32767
n .
Py

[MonHoe konnyecTBO TanMepoB B cucteme paBHO 256 (TO~T255) ¢ Tpemsa pasHbIMK BEMMYMHAMU METOK BPEMEHH,
0.01 ¢, 0,1 ¢ n 1 c. Homepa n pacnpegeneHve TaikMepoB NO YMOSYaHUIO MOKA3aHO HWKE (MOXHO M3MEHUTb
cornacHo akTuyeckum noTpebHOCTSIM Nonb3oBaTens ¢ NoMoLLblo dyHkuun "KoHdurypmposaHue").

TO~T49 : Tanmep 0,01 c (no ymonyanuto kak 0,00~327,67 c)*
T50~T199 : Tanmep 0,1 c (no ymonuaxmio kak 0,0~3276,7 c)*
T200~T255 : Tanmep 1 ¢ (no ymonyaHuto kak 0~32767 c)*

Cuctema nporpammupoBaHust FBs-PLC aBToMaTnyecku onpefensieT BenMuMHy METOK BPEMEHM Talmepa nocrne
yKasaHus HoMepa Tanmepa corfacHo HacTpovikam B "KoHdurypaumsa namatn”. Bpems Taimepa = MeTku BpeMeHu
x BenuunHa yctaBsku. B npumepe 1 Huxe meTkn Bpemenun TO = 0,01 cek 1 BenuudnHa yctaskn PV = 1000, nosTomy
Bpemsa Tanmepa TO = 0,01 ¢ x 1000 = 10,00 c.

Ecnu yctaBka PV siBnsieTcs perctpom, To Toraa Bpems TaiiMepa = MeTku BpeMeHU X COAepXUMOe perucrpa.
MoaTtomy Ansi UsmeHeHusi BpeMeHn cpabaTblBaHUS TaiMepa HYXHO TOJIbKO M3MEHUTb COLEePXUMOE perncrpa.
CwmoTpuTe MNpumep 2.

0

< MakcumanbHas olwnbka TaiMepa paBHa BeIMYMHE METKM BPEMEHW MIOC BpeMs ckaHa. [Ans yMeHbLUeHus
OLUMGOK CMHXPOHU3ALMM NO TakMepPy B MPUIOXEHUSX credyeT UCNosfb30BaTb TaiMepbl C ManbIMU MeTkamu
BPEMEHMW.

OnucaHue

Ecnun Bxop paspelwenua paboTbl Taimepa “EN” paBeH 1, TOo Tavimep 3anyckaeT oTcYeT BpeMeHWu (Tekyllee
3HayeHne BygeT yBenuumsaTtbcs HaumHas ot 0) go ycnosusa “MNpowno spems (Time Up)” (T.e. CV=PV), 3atem
koHTakT Tn n TUP (FOO) nsmensotca go sHaveHus 1. Bce Bpems, noka BxoA paspelleHus Tavmepa “EN” umeet
3HayeHue 1, gaxe ecnu CV Tanmepa Tn gocturno unu npesbicuno yctaeky PV, cueT tanmepa CV npogomkaeT
Bo3pacTtatb (ecnm M1957 = 0), noka oH He AOCTUrHET MakcumanbHoro npegena (32767). CoctosiHWe koHTakTa Tn
n cpnar octatotcsa B 3HaveHun 1 ecnn CV=PV, noka Ha Bxof “EN” He OyaeT nogaH 0. Ecnu Bxoa “EN” ctan paBeH
0, To CV Ttanmepa Tn cpasy xe cbpacbiBaeTcs B 0 1 koHTakT Tn u cpnar “Npowno Bpemsa” TUP Takke U3MeHsIlOT

aHaueHue Ha 0 (noxanyiicta, cmotpute cxemy 1 Huxe).

Ecrnn Homep Bepcun OC FBs-PLC 6Gonbwe 3.0 (BkntountenbHo), To M1957 moxHO HacTtpoutb B 1, 4TOObI
3HavyeHne CV Gonblle He yBENUYMBANoCb Mocre MOMeHTa BpemeHu “Tpowno Bpems” U OCTaHaBNMBANochb Ha
3HaveHun PV. Mo ymonyaHuio M1957 paeeH 0, noatomy coctosiHue M1957 Hy)XHO HacTpouTb [0 BbINOMHEHUS
nobON MHCTPYKUMM Tanmepa B MporpaMmme Ans mHAMBMAyansHow HacTtponku CV Tammepa Ha npogospkeHue
BO3pacTaHUA MnM OCTaHoB npu BenuumHe PV nocne poctwkeHns momeHTa “[Npuwno Bpems” (noxanymucra,

cmoTpuTe cxemy 1 Huke).
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OCHOBHbIE (*)yHKLLI/IOHaJ'I bHbI€ NHCTPYKLUMN

T | TANMEP \ T

Mpumep 1 | HenameHHas ycTaBka (koHcTaHTa)

PenenHo-koHTakTHasA cxema Haxatusa knasuw Koa MHeMoHuKu

Y0

x1 s
—enfr [ o Jrue—( |

FO 0

ouT Y 0
ORG SHORT
SET M 1957

Mpumep cunTbIBaHUS
curHana “Mpowno spems

(Time-Up)” !
HenocpeacTeeHHo ¢ FOO.

1
(2

X1 J
| 327 6T
: 327.675 327Er
P—10.05—-
T0 100
| I \ (V) 0 ‘_/‘—/,J
M1957=0 o TO
(Mo ymonyaHnuio) e
100
T —cv
- (cv)—
S T
M1957=1 = T I

Bpewms 3anycka  [Npowwno Bpemsi

Mpumep 2 | NepemeHHas ycraska PV

3HaueHune yctasku (PV) B npumepe 1 aBnsieTca koHcTaHToun, pasHon 1000. OTa BennyMHa NOCTOSHHAs U ee HenNb3s N3MEHUTb
nocne BBoa B nporpaMMy. Bo MHOrMx cny4yasix Bpemsi ycTaBky Taimepa HeobxoanuMo U3MeHsITb NpsSIMO BO BpeMs paboThl
MNK. Ons nsaMeHeHns BpEMEHM YCTaBKM TaimMepa, CreyeT UCMNonb3oBaTb PerMcTp B kadectse onepanaa PV (R unn WX,
WY...) n Torga Bpemsi ycTaBkyu MOXHO OyaeT U3MEHSTb U3MEHEHNE COAEPXMMOro peructpa. Kak nokasaHo B 3ToM npumepe,
ecnu HacTpouTb RO Ha 100, To T ctaHeT Tanmepom Ha 10 cek., a ecnu HacTpouTb RO Ha 200, To Torga T cTaHeT TalnmMepoM Ha
20 cek.




OcCHoOBHLIE d)yHKLlI/IOHaJ'I bHbl€ NHCTPYKLUMN

T | TANMEP T
PenenHo-koHTakTHasi cxema HaxaTtus knasuw Ko MHEeMOHUKN
X1 || aRG'” || x" @]ﬂzmﬂ ORG X 1

RE

L_II—ENT'-'F'— . T 50 [P:]R 0
I
E<IEII (] |ore T =0
ot Y o

—_—t—

Mpumep npuMeHeHVst
cocTosiHus “lNpotuno Bpems”
3a cYeT MCMonb3oBaHNs
KoHTakTa T50.

.

X1 _|

200
10 |/
T50.0| e

(TekyLiee 3HaveHue)

20,08
} }

Bpewms 3anycka i, poLurio Bpemst ® Mpowwno Bpems

1008 — =
© Ecnm RO=100 YO |
—

Ecnn RO=200 |:'|> Y0

3ameuaHue: Ecnu 3HaveHne yctaBku Taimepa paBHo 0, TO Torga coctosiHue koHTakTa Taimepa n FOO (TUP)
cTaHoBuTCst paBHbIM 1 (Bxop "EN" gorkeH 6biTb paBeH 1) cpasy e nocne Toro, kak MK 3aBepLuaeT cBovi NepBbIf CKaH,
nockonbKy Bo3HUKO ycrosue "lMpowwrno Bpems”. (TUP) octaeTca B 3HadeHun 1, noka Bxog "EN" He OygeT nameHet B 0.
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OcCHoBHbLIE d)yHKLl,I/IOHaJ'I bHbl€ NHCTPYKLUMN

C CUETYMK C
(16 paspsgos: CO~C199 - 32 paspsiga: C200~C255)

CumBon |
CumBON penemHo-KOHTaKTHOW CXeMb Onepanpg
CuHxpoumnynbc —CKk™ Cn -CUP— YBenuyeHue cyetumka (FOO)  Cn: Homep cyeTumka

PV : PV: 3HaueHne YyCTaBKu

Cbpoc _ LR

Mvanason 3| WY W WS JTMR[CTR] HR IR OR SR |ROR| DR
WXO | WYD | WMD | WSD T co RO | R3840 | R3004 | R3968 | RS000 | DO 0

One-
pann

WX240 | WY240 |Wh1806] wSas4 | T255 | C255 | R3820 | R3003 | R3967 | R4167 | RE0T1 | D4005 | 2147483647
Zn :
Py

Bcero nmeetca 200 16-paspsgHbix cyetymkoB (CO~C199). [manasoH 3HaveHwun yctaBku coctaensieT 0~32767.
Cuetunkm CO0~C139 aBnstoTCA CYETYMKAMM C COXpaHeHMeM u BenuumHa CV ocTaeTcs 1 nocrne BKIHOYEHUSI NUTaHWUS
MJIK nnu ero HoBoro 3anycka (RUN) nocne otkasa nutaHus unu octaHosa MNJ1K. B cnyvae cuyetunkoB 6e3 coxpaHeHus
npu oTkase nutaHnm n octaHose MJIK no STOP 3HauveHne CV cbpacbiBaetcs B 0 npu BkntoveHun nutanus MK v npu
nogade komaHabl pabotsl RUN.

Bcero nmeetca 56 32-pa3psgHbix cdetumkoB (C200~C255). lnana3oH 3HavyeHui yctaBku coctaenseT 0~2147483647.
CueTtunkm C200~C239 gaBnAOTCA CYETYMKAMM C coxpaHeHueM, a cuyeTumkm C240~C255 - cuyetumkamy 6es
COXpaHeHMs1.

Hwxe nokasaHbl HOMepa ¥ pacnpefeneHne CHeTYMKOB NO YMOMYaHWMIO, NP HEOBXOAMMOCTU 3T HACTPOMKU MOXHO
N3MeHUTb ¢ nomoLpblo dyHkunn "KOHOUTYPUPOBAHUE".

[nsa obecneveHnss NpaBUNbHOIO NOACYETa BPEMS yaepKaHusa cocTosiHus cueTHoro Bxoga CLK gomkHo 6biTh 6onbLue
1 BpemeHu ckaHa.

MakcumarbHas YactoTa cyeTa Mpu MCMONb30BaHWM 3TON MHCTPYKUMM paBHa Tonbko 20 Iy, Ans Gonee BbICOKMX
4YacToT HEOBX0AMMO UCMOMNb30BaTh BbICOKOCKOPOCTHOW MPOrpamMMHbIii/annapaTHbIii CHETHMK.

OnucaHve |

Ecnun Bxog "CLR" paBeH 1, To Bce koHTakTbl Cn, FOO (CUP) n BenuunHa CV cueTtumka cbpacbiBatotest B 0 U cHeTUMK
npekpaiiaeT noacyer.

Ecnn Bxog "CLR" paseH 0, TO cyeTynKy paspelueHo BecTu nopcyeT. CHeTuuK cuuTaeT kKaxgoe cobbiTve, koraa
cyeTHbIn BxoA "CK1" namensietcs ¢ 0 Ha 1 (k CV pobaensietcs 1), moka HakonneHHoe Tekyllee 3HayeHne He cTaHeT
paBHO MK He NpeBbICUT BenuuuHy yctaekmn (CV>=PV), npn atom curHan "lMpowen otcyeT (Count-Up)" n coctosiHmne
KoHTakTa cyeTymka Cn n FOO (CUP) nameHsietca Ha 1. Ecnu cocTosiHue cHeTHOro BxoAda NpoAoiKaeT U3MEHATLCS,
OaXe eCnn HaKoMnfeHHoe TeKyllee 3HayeHWe paBHO WU MNpeBbICUNO BenuuuHy, npu 3atom CV npoponxaet
BO3pacTaTb, MOKa OHO He JOCTUrHET BepxHero npegena 32767 wnun 2147483647. KoHtakt Cn n FOO (CUP) octatotcsa

paBHbIMK 1 noka CV>=PV, ecnu Bxoa "CLR" He ycTaHoBneH B 1 (noxanymncra, cMoTpute cxemy @ Huxe).

Ecnun Homep Bepcumn OC FBS-PLC 6onblue 3.0 (BkntoumTensHo), To M1973 MoXHO HacTpouT B 1, 4ToObI 3Ha4eHne CV
GonbLlue He yBENMYMBANOCh NOocre MoMeHTa BpeMeHu “lMpoluen oTcyeT” M OCTaHaBNMBanock Ha 3HavyeHun PV. Mo
ymon4yanuio M1957 paseH 0, noatomy coctosiHue M1957 HyXHO HacTpouTb A0 BbINOMHEHUS MI060N NHCTPYKLMM
cyeTyMKa B nNporpamMme Ans MHAMBMAYyanbHon HacTponku CV cyeTymka Ha NpodormKeHMe BO3pacTaHusl UM OCTaHOB
npv BennumnHe PV nocne poctmxkeHus moMeHTa “lMpoluen otcyet” (noxanyncra, CMOTpUTE cxemy 1 HUXe).




OcCHoOBHLIE d)yHKLlI/IOHaJ'I bHbl€ NHCTPYKLUMN

C CYETYMK C
(16 paspsigos: CO~C199 - 32 paspsiga: C200~C255)
Mpumep 1 | 16-pa3psigHbI CHETYNK HEU3MEHHON BENUYMHBI
PenenHo-KOHTaKTHas cxema Haxatusa knaBuLl KO,EI, MHEMOHWUKU

ORG  SHORT

Mer EEMEBECECIGEIE]| rst m 197

—rlll—uﬂ“ c 1 4::|_||:-_{\rr1 E@E ORG X 0
PV

—

X1 / 5 LD X 1
— —CLH . =l
®i =
[
—| l—uﬂ“ c 2 FCUP — T Y 1
PV 5 ORG  SHORT
‘—| l—L. LH—
SET M 1973

ﬁ @
ORG X 0
—— T oRG I O'I ENT I
MpyUMep NpUMeHeHus = LD X 1
cocTosiHus “Mpowen otcyeT” [ e 1c |[ ENT ]
3a CYeT HenocpeaCcTBEHHOMO - HERT,
ncnonbsosaHus FOO. — 7
G

X1
O .
5 Ll_'-__fi;
: :
1 | [n]
@ c1 —= T -
M1973=0 32767 times
v o - t
(no ymonyanuto) v 20
5
- 2 3 !
- Cz 0 1 = 0
- I'_, .,: I
M1872=1 2
— L
1 f
3anyck cyeTa Mpowen otcyet
Mpumep 2 | 32-pa3psagHblii CHETUMK C NEPEMEHHON BENMUYMHOW YCTaBKM

Kak n gnsa tTanmepa, ecnu yctasky PV cueTumka n3ameHuTb Ha pernctp (Hanpumep, R, D n Tak ganee), To cyeTynk 6yger
MCNonb30BaTb COAEPXKMMOE pPErmcTpa B kayectse ycTaBku cyeTumka PV. Moatomy ons nameHeHus yctasku PV cyetynka
npu pabote MJIK gocTato4yHO TOMNBKO M3MEHUTbL COAEPXKMMOE pernctpa. Huwxe npuseneH npumep 32-paspsgHoro
cyeTymnKa, B KOTOPOM perncTp AaHHbix RO ncnonb3yetcs kak PV (daktudecku ato 32-pa3pagHeivi PV, o6pa3oBaHHbIN
peructpamu R1 n RO).
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OcCHoOBHbIE d)yHKLI,I/IOHaJ'IbeIe NHCTPYKUUKN

CHETYMK

(16 paspsgos: CO~C199 - 32 paspsiga: C200~C255)

PenenHo-koHTakTHasa cxema

HaxaTtuns knasumw

Koa MHeMOoHMKun

FCLR—

1

Mpumep npumeHeHus
cocTosiHua “Mpowwen otcyeT”
3a CYeT MUCMoNb30BaHUs
KoHTakTta C200.

—

ORG X 0
LD X 1
200

R 0
ORG C 200
ouT Y 1

woJ LT Ly r L Ly
X1
g
12
o 11
a
. ? 8
4 > -
1 = :
C200 2
_ (R1=0) 4pasa ;| —
(L Eerm RO=4> Y1
- 9 pas
(2 Ecrm  RO=09> Y1
f r T
3anyck cyeTa Mpowen otcuet Mpowen otcuet

3ameuaHnue: Ecnu 3HaveHne yctaskum pasHo 0 n Bxog "CLR" Takke paBeH 0, To Torga coctosiHue KoHTakta Cn n FOO
(CUP) ctaHoBuTCs paBHbIM 1 cpasy e nocne Toro, kak MJIK 3aBepLuaeT CBOW NepBbI CKaH, MOCKOMbKY
BO3HUKIO ycnoswue "Mpowen otcyet". OH ocTaHeTcs paBHbIM 1 HE3aBUCUMO OT U3MEHeHNs BenuynHbl CV |

noka Bxof "CLR" He nsmeHuTcsa Ha 3Ha4veHue 1.
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OcHoOBHLIE beHKLlI/IOHaJ'I bHbl€ NHCTPYKLUMN

SETEE

YCTAHOBKA

(YcTaHOBUTb KaTyLWKy Uiy Bce 6utbl perncrpa B 1)

SETEE

CumBon

CuMBON penemnHo-KOHTaKTHOW CXeMbl OnepaHng
DP D: ycraHaBnmBaeMbivi B 1 onepaHg,
YcraHoska— ENTH SET D HasHayeHus (HoMep KaTyLUKWU UNKN perncTpa)
Auanasor) vl osp | s | wy | owM | ws | TMR|CTR| HR | OR | ®R |RCR| DR
- vo | Mo [miaiz] so [wyo | owwmo | wso | To | co | Ro |Reoo4|rases|rscon| Do
paHa,
v255 |M1911 | m2001 | soo0 [wyz4o|wimieos| wseoss | Tess | cess |Rasao|Raoe7|R4167|RE0T 1] D40os
o B B B

Onuncaxue

e Ecnu Bxop paspetierus "EN" =1 unu "EN1" (MHcTpykums P) namenunca ot 0 k 1, To ycTaHaBnuBaeT GUT KaTyLwKu Unu
BCe OMTbI pernctpa B 3HayeHue 1.

Mpumep 1

| YcraHoBka 0aHOM KaTyLuKu

PenenHo-koHTakTHasi cxema

Haxatusa knaBuww

Ko MHeMOHMKKM

L P (=) 7 (&[] ORG X 0
FENTSET |[Y O - e v .
KILENT—-QST Y 0 @@ ORG X ’
EERFCIEE] [rsT P v o
XI:I—{
SET
X1 ﬂ
/ (HST
\‘
Y0 —'X
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OcCHOBHbIE (.byHKLI,VIOHaJ'IbH bl€é MHCTPYKUNKN

(YcTaHOBUTb KaTyLKy Unv Bce butbl pernctpa B 1)
Mpumep 2 | YcraHoBka 16-pa3psgHoro perucrpa
PenenHo-koHTakTHasa cxema Haxatunsa knaBuL Koa MHEMOHUKM

=)l
H )

BE
oa
2]

w -
il
]
) >
= =

X0 P
+—{ I—EN‘I{SET R 0

=|I.ﬂ
o)

B15 BO

p| ro [1]o]1]1]o]e]a]c]1]1]1]o]1]1]0]0]

Ixo=T

B15 BO

o[ ro WA A ]

Mpumep 3 | YcraHoBka 32-pa3psgHoro perucrpa

PenenHo-koHTakTHasa cxema HaxaTtusa knasumw Koa MHeMOHWKM

o EN{D R 0 @ ORG X 0
I BFHEEEE | 0 = o

B31 R1 RO BO

v - . il - Bl

ol ro [1]o]1]1]o]a]1]ol]ola|1]1]o]1]1]1]1]1]1]o]1]a]1]1]o]1]1]o]ofo]/]
Il X0=1

plro 1l bbbl i o

PenenHo-KoHTakTHas cxema HaxaTtus knaBuLl Koa, MHEMOHMKN

6-9




OcCHoBHbIE (.byHKLI,I/IOHaJ'IbeIe MHCTPYKUUN

(Copoc katywku nunu peructpa B 0)
CwumBon

CumMBON peNnenHo-KOHTaKTHOM CXeMb! OnepaHg
DP D: c6packiBaeMblil B 0 onepaHp HasHaueHust (Homep
C6poc —ENT{ RST D KaTyLIKW UK perncTpa)

(ENEESH S M SM S WY W Ws |TMR|CTR | HR | ©R | SR |RCOR| DR
Y0 MO M2 [ S0 | WYD | WMO WSO TO co RO | R3904 | R2068 |R5000) DO

One-
[P Y255 | 1911 [ M2001 | 5899 PWY240 | WM1806 | WS084 | T255 | C255 | R3B30) R3%ET | RAM1ET |RE071 | D4095
D - Ie pr— _ . . - ;

vk s

Onuncaxue

e Ecnu Bxop paspewenus "EN" =1 unu "ENT" (MHCTpyKkumsa P) namenuncs ot 0 k 1, To copackiBaeT GUT KaTyLKn
unu Bce 6uTthbl perucTpa B 3HaveHue 0.

Mpumep 1 COpoc oaHo KaTyLUKu

Moxanyncra, cmoTpute npumep 1 ang nHcTpykumun SET Ha cTp. 6-8.

Mpumep 2 C6poc 16-paspsigHoro peructpa

PenenHo-koHTakTHasa cxema Haxatusa knaBuL Koa MHeMOoHWkn

XT—EN’%{EST R 0 @ ORG X 0
H EECIRIEIE [ rst P R o




OcCHoBHbIE d)yH KUMOHallbHble MHCTPYKUUN

CBPOC
RSTEE (C6poc KkaTywwku unu peructpa g 0) ReTEE

B15 BO

ol ro [1[1]ola]1[1[a]ela |11 ]a]1]1]0]

Oxo=T

B15 BO

ol ro |ofofolofofo]o]o]o]alo]o]o]o]o]o]

Mpumep 3 C6poc 32-pa3psigHoro permcTtpa

PenenHo-koHTaKkTHasi cxema HaxaTtus knasumw Ko MHEMOHUKM

%0 D || ul-::.'” || ¥ U" " ENTI ORG X 0
H —EN { RST |wh136s (W] | RsT O wmirass

M1399 WhI1384 WII1368 M1368
w o T - Ty
p| wmizss [ol1[1]o]1]1]1{ololo]o]al1]slalal1]1]la] 11| ]al1]1]1]al1]1]1]o]1]
Il X0=1
p| wwmiass |o]o]olo]olo]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]




OcCHoBHbIE (.byHKLI,I/IOHaJ'IbeIe MHCTPYKUUN

FUN O 3AMYCK UMKNA BEOYUWENO YIMPABJIEHUA FUN O
MC MC
CumBon
CurMBON penemHO-KOHTaKTHOM CXEMbI OnepaHg
0.
Benyuwiee ynpasnexue _EN,{ MC N Homep uukna BeayLlero ynpasneHus
(N=0~127), atoT Homep N Henb3si ucnonb3oBaTb
NOBTOPHO.

Onucaxue

e Bcero umeetcs 128 uuknos Beaywero ynpaeneHmss MC (N=0~127). Kaxgon WHCTPYKUMWM 3anycka BeayLlero
ynpaeneHuss MC N gomxkHa COOTBETCTBOBaTb MHCTPYKLUMS OKOH4YaHus Begyllero yrnpasneHus MCE N c tem xe
caMblM HOMEpPOM uumkna, kak y MC N. OTu MHCTPYKLMKM BCEr4a HY>XHO MCMOMb30BaTb Mapamn 1 BCerga Hy>XHo
npoBepsTh, 4To UHCTPyKums MCE N ctout nocne nHctpykumm MC N.

e Ecnun Bxog Beayulero ynpasneHus "EN/" paBeH 1, To Torga ata mHctpykumst MC N He Oyget BbINOMHEHa, Kak
HecyLecTByloLLas.

e Ecnu Bxoag Begyuwero ynpasneHus "EN/" paseH 0, TO uMkn Beaywlero ynpaBfeHWs akTUBEH WM 30Ha Mexay
MHCTpykumsamn MC N 1 MCE N Ha3sbiBaeTCs 30HOM aKTMBHOMO LMKNa BeAyLwlero ynpasneHusl. Bce coctosHus
katywek OUT nnm TanmepoB B 30HE aKTMBHOIO LKA BeayLlero ynpaenenunst 0yayt copowerbl B 0. OcTanbHble
WHCTPYKLUMW He ByayT BbINOMHATHCS.

Mpumep

PeneiHo-KOHTakTHas cxema HaxaTtunsa knaBuw Koa MHeMOHMKN

o EO@E e o«
+— —EN/AMC 1 UM
‘ﬂxn rYO} N
» . ' BEXEE ORG
rl= ——

+— —— 1201 | 10 0[] ouT
| v ER@E o
B oDEe® |
'1. —
MCE | 1 @
. N s s | R
1 ) ﬂﬁ] ouT Y 1
"r;mf]” xu] @” ENT] ::sz
A]2] }

o

L A
L]

s

<
[

ENT]
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OcCHOBHbIE (.byHKLI,MOHaJ'IbH bl€é MHCTPYKUNKN

FUN O
MC

3AMYCK UMKNA BEOYWETO YMNPABJIEHNA

FUN O
MC

3ameyvaHue 1:

3amevaHue 2:

X2

201— L

Y0 —

108 —o

Y1

Y2

ncnonb3oBaTb
KaK nokKasaHo

Ona  wHctpykumn  MC/MCE  moxHO
MeTodbl BIIOXEHUS W 4YepedoBaHus,
cnpasa:

Ecnn M1918=0 n Bepywmin Bxog mameHsietca 0—1, n
ecnu B UMKNe Bedylwero ynpaBleHUs WMelTes
MHCTPYKUUM  MMNyNbCHOro Twuna, TO Torga 9Twu
WHCTPYKUUKM OyayT BbINOMHATECA TOMbKO OAMH pas3s
(koroa Bedywmin BXxoA nepBblii pa3 uameHseTtca 0—1).
Mocne aToro, ckonbko Obl pa3 BedywMil BXo4 He
namensincss 0—1, MHCTPYKUMM WUMMYNbCHOrO TWNa He
OyayT BbINOMHATHLCSA NMOBTOPHO.

o Ecnn M1918=1 n Beagywuin Bxog nsmeHsetca 0 — 1,
M ecrnu B UMKNEe Bedywlero YynpaBneHus UMetoTcs
MHCTPYKUUM MMMYNbCHOTO TUMa, TO Torga Mpy Kaxaom
n3meHeHun Begyuwiero Bxoga 0 — 1 3TM MMNynbCHblE
MHCTPYKUMM UMKINe Beaywlero ynpaeneHus OyayT
BbIMOMHATLCA BCErda, Koraa BbINOMHAKTCS  YCroBus
[encTBuS.

e Ecnn B uukne Beaywero ynpaerneHUs WMeTcs
WMHCTPYKUUKN nofac4yeTa, To HacTpoika M1918 B 0 moxeT
NMoMOYb YCTPaHUTb OLWIMBKY noacyeTa.

e ECnn  WHCTPYKUMM WMMNYNbCHOrO TUMa B  LUKNe
Beayllero ynpasneHusi AOJKHbl AeiiCTBOBaThb Mocre
M3MEHEHUs1 COCTOSIHMS BXOAa BedyLlero yrnpasrieHust
0—1, T0 cpbnar M1918 Hy>kHO HacTpouTb B 1.

—woffe T

X0 0.
Hhefie T

X2 0.
'_| H\ﬂG‘r MC 3

—uoflie T ——
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OCHOBHbIE (*)yHKLLI/IOHaJ'I bHbl€ NHCTPYKLUMN

FUN 1 OKOHYAHME LUMKNA BEOYLWENO YMNPABJIIEHNA FUN 1
MCE MCE
Cumson |
CurMBOIN peNeNHO-KOHTAKTHOM CXEMbI OnepaHg

N: Homep uukna segyiero ynpasneHus (N=0~127), atot

MCE N Homep N Henb3st UCNonb30BaTh NOBTOPHO.

Onucanve |

o Kaxgon wuHctpykumm MCE N pgormkHa COOTBETCTBOBATb WHCTPYKUMS 3arnycka BeayLwlero ynpasneHus. OTu
WHCTPYKLUM BCErAa HYXXHO MCMNOMb30BaTb NapamMu U BCeraa HyXHO NpoBepsTb, YTO MHCTpykuma MCE N ctout nocne
nHcTpykuun MC N. lMocne BbinonHeHns MHCTpyKumMn MC N Bce COCTOSIHUSI BbIXOAHbIX KaTyllek U Tanmepsl 6yayT
cbpoweHbl B 0 1 He OyayT BbIMOMHATLCA HWKAKUE ApYrve WHCTPYKUMU. BbimonHeHve nporpamMmmbl BO30GHOBUTCS
nocne nosisnexusi uHctpykumm MCE y koTopoi Tako e Homep N, kak y uHctpykuum MC N.

e [Ins uHcTpykumn MCE He HyxXeH BXof ynpaBfieHusl, MOCKOMbKY OHa cama (POpMUPYET CXEMY, K KOTOPOW He MOryT
NOAKMYMTLCS Apyrne MHCTpykumn. Ecnn 6bina BbinonHeHa uHCTpykums MC, To onepauusi BegyLlero ynpaeneHus
OyneT 3aBeplUeHa, Korga ncnornHsieMas nporpamma gongaet Ao uHetpykuum MCE. Ecnm nHetpykumsa MC N BooGLue
He 6bina BbINOMHEHa, TO MHCTPYKUMSA MCE He BbIMOMHSAET HUKaKNX AeUCTBUN.

Onucaxve

o [loxanyncra, CMOTpPUTE NPUMEpP M ONUCaHWe Ansa MHcTpykuumn MC.
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OcCHOBHbIE (.byHKLI,VIOHaJ'IbH bl€é MHCTPYKUNKN

SKP

FUN 2 3AMYCK MNPOI1YCKA FUN 2

SKP

CumBon

CurMBON penemHO-KOHTaKTHOM CXEMbI

2

PaspelueHne nponycka —EN{SKP N

OnepaHg

N: Mponyctutb unkn Homep (N=0~127), aToT
HoMep N Henb3st UICNoNb3oBaTh NOBTOPHO.

OnucaHne

nocne nHeTpykumm SKP N.

OyayT COXpaHeHbI

e Bcero umeetcs 128 umknos nponycka SKP (N=0~127). Kaxgoi MHCTpyKumMmn 3anycka nponycka SKP N gomkHa
COOTBETCTBOBATb MHCTPYKLMSA OkOHYaHusi nponycka SKPE N ¢ Tem ke caMbiM HOMepoM Lukna, kak y SKP N. 31u
WHCTPYKLUM BCErga HYXXHO MCMOmnb30BaTb MapamMu 1 BCErga HyXHO MpoBepsiTb, YTO MHCTpykums SKPE N ctout

o Ecnu Bxop paspelueHns nponycka "EN" paBeH 0, TO Torga MHCTPYKUMSA 3anycka Npornycka He BbINOSHAETCS.

e Ecnu Bxoa paspelueHus nponycka "EN" paseH 1, To 6yaeT nponyLieH guanasoH mexay MHetpykumamm SKP N u
SKPE N, KoTOpbIi Ha3blBaeTCs aKTMBHOM 30HOMW MpoMycka UWkna, TO €CTb BCE WHCTPYKUUWM U3 3TOW 30HbI He
OyayT BbINOSIHEHbI. [103TOMY COCTOSIHMSA LMGPOBLIX CUrHANOB U PErMCTPOB B TaKOW aKTUBHOW 30HE Mponycka

Mpumep

PenenHo-koHTaKTHas cxema

Haxatusa knaBuww Koa MHeMOHwMKM

X0 2.
—] I—EN{SKP 1
X1 Y0
| { ]
X2 15
— —ENqT201 | 10
T201 Y1
| { ]
SKPE| 1
X1 Y2

@ ORG X 0

m FUN 2
1
@ @ ORG X |
ouT Y 0
@@ ORG X 2

D@ T201 0
) (2] (o]
@@ ORG T 20
!!!ﬂiil!!ﬂ!!ﬂ auT v 1
(= o] FUN
NEn T

()

@ ORG X 1
[0 (2] (=) ouT v 2
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OcHOBHble (hyHKUMOHamNbHbIE MHCTPYKLMK

FUN 2 3AMYCK MPOIMYCKA FUN2S
SKP KP

Y2
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OcCHOBHbIE (,byHKLI,MOHaJ'IbH bl€é MHCTPYKUNKN

FUN 3 OKOHYAHUWE MPOITYCKA FUN3S
SKPE KPE
CumBon
CurMBON penemHO-KOHTaKTHOM CXEMbI OnepaHg
_a N: OkoHyaHue nponycka uukna Homep (N=0~127),
| SkPE N 3T70T HOMep N Henb3a NCNoNb30BaTb MOBTOPHO.

Onucaxne

Kaxxgon mnHctpykumm SKPE N pomkHa cooTBeTcTBOBaTb MHCTPYKUMS SKP N. 3Tu MHCTpyKUMM Bcerga HyXHO
MCnosb30BaTh Napamun 1 BCeraa Hy>HoO NpoBepsiThb, YTO MHCTPyKUMsA SKPE N ctouT nocne uHctpykumm SKP N.

Ona vHeTpykumm SKPE He HyxeH BXOA ynpaBneHusi, NOCKOMbKYy OHa cama dopmupyeT Cxemy, K KOTOpoW He
MOFYT MOAKMOYUTBCA Apyrue MHCTpykumu. Ecnu 6bina BbinonHeHa uHcTpykumsa SKP N, To onepauusi nponycka
Oynet 3aBeplueHa, Koraa UcnonHsiemas nporpamma gonget ao MHetpykumm SKPE N. Ecniv nHetpykumsa SKP N
BOOO6LLe He Obina BbINOMHEHa, TO MHCTPYKUMS SKPE He BbINONHAET HUKaKUX OENCTBUNA.

Mpumep

MoxanyincTa, CMOTpUTE NPUMEpP K onucaHne Ans UHCTpykumm SKP N.

3ameuyanue: [Onsa nHctpykumin SKP/SKPE MOXHO ncnonb3oBaTb METOAb! BNOXEHNUS U YepeaoBaHus. Npasuna

KOAMPOBKWN TOYHO Takue xe, kak Ans nHetpykumn MC/MCE. Moxanyiicta, cMOTpuTe pasgen onucaHui
nHcTpykunn MC/MCE.
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OcHoBHLIE beHKLlI/IOHaJ'I bHbl€ NHCTPYKLUMN

CuMBON penemnHo-KOHTaKTHOW CXeMbl
4.
CocTosiHue Bxoaa —Tef{ DIFU D

OnepaHng

FUN 4 MNEPEXOQAO BBEPX FUN 4
DIFU DIFU
CwumBon |

D: HOMep KOHKPETHOW KaTyLUKN, B KOTOPOW COXpaHAeTCst
pesynbTaTt onepauun Nepexon BBEPX.

[lnanasoH
One-
paHa

Y i =1 =]
0 i 1812 S0
Y255 | M1811 | M2001 | S99

D

Onucanve |

o OYHKUMIO 3TOM UHCTPYKLUN BbINOMHSAET Takke KOHTakT TU.

e UVHctpykuma DIFU ucnonb3yeTcs Onst BelBoga nepexoda BBepX B COCTOsiHME y3na (Bxog cocTtosiHus K "TG1") u
UMMYNbCHBIA cUrHan, obpasylowminca npyu M3MEHEHMN COCTOSIHUS Ha HapacTtawweM dpoHte "TGT" B TeuyeHue
0[HOr0 BPEMEHM CKaHa COXpaHAeTCs B KaTyLlke, ykasaHHoW B D.

Mpumep \ PesynbTathl criegytoLmMx ABYX NPMMEPOB B TOYHOCTU OAMHAKOBbI

PenenHo-koHTakTHasi cxema

Haxatusa knasuw

Koa MHeMOHMKKM

Mpumep 1

X1 4.
H |—T'3‘T{DIFU Y 0

L] 1] o) (2]

Mpumep 2

X ‘] \f"l:l

=)

[

¥ "'” M [ ENTH

L1

Y]

&) (=]

ORG
ouT

TU X 1
Y 0

X1

Y0

I

t: Bpems ckaHa
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OcCHOBHbIE (.byHKLI,VIOHaJ'IbH bl€é MHCTPYKUNKN

FUN 5 MNEPEXOQAO BHN3 FUN 5
DIFD DIFD
CwumBon |

CuMBON penemnHo-KOHTaKTHOW CXeMbl

5.

CocTosiHne Bxoaa —TGJ.<|- DIFD

OnepaHng

N: HOMep KOHKPETHOW KaTyLLUKW, B KOTOPOW COXpaHsAeTcs
pesynbTaTt onepauun Nepexod BHUS.

'\(ﬂmanason

One-
paHg

b M S 5

Y0 Ml | M1912 | so

Y255 [M1911] M2001 | 5989

8]

&

Onvcanve |

WHctpykumsa DIFD ucnonb3yeTcs Onsi BbiBOAA Nepexofa BHU3 B COCTOsSIHME y3na (Bxop coctosiHua kK "TGL") n

MMMNYIbCHbIA CUrHarn, obpasyroLmincs Npyu N3MeHeHN COCTOSIHUS Ha cnagatoweM poHTe "TG|" B Te4eHne 0gHOro
BPEMEHN CKaHa COXpaHseTCs B KaTyLluke, ykazaHHow B D.

DYHKUMIO 3TON MHCTPYKLUMM BbINOMHAET Takke KOHTakT TD.

Mpumep | PesynbTathl crnegyloLwmx AByX NPMMEPOB B TOYHOCTU OAMHAKOBbI

PenenHo-koHTakTHas cxema

HaxaTtusa knasumw

Koa MHeMOHMKKN

Mpumep 1

+—{ |—TG¢, DIFD|Y 0

wflll x"nu or]

ORG

FUN

X 1

EHRI 0

Mpumep 2

X1

I

ORG

ouT

o X 1

Y 0

Y0

t: Bpemsa ckaHa

6-19




OcCHoBHbIE (.byHKLI,I/IOHaJ'IbeIe MHCTPYKUUN

FUN 6 D@ cOoBuUr HA BUT FUN 6 BIg
BSHF (CoBur gaHHbIX B 16/32-pa3psgHoM perucTpe BneBo UIv BNpaBo BSHE
Ha 1 6uT)

CumBon

CumBON peNnemHo-KOHTaKTHOM CXeMb! OnepaHa
D: Homep peructpa ans cosura
.BSHF—
YnpasneHue cABurom -EN‘!‘-_'SI:}IP L OTB-Bbigsuraemolii 6ut
= (FOO)

3anonHsawwWmn (BABUraemblin) 6uT — INB 4

Avanason —ypy WM | WS [TMR|CTR| HR | ©OR | SR | ROR | DR
HanpasneHuve casura - LE One\_ wyo | wwmo | wso | To | C0 | RO |R2004|R3g6E | RSC00| DO

aH,
e WY 240 |WIM1B0G| WS084 | T255 | C255 | R3AI0 | RI0ET | R4167 | REOT1 | D40A5

YnpaBneHve 04ncTKomn —CLRA | -

Onucaxue

e Ecnu coctosiHne Bxoga ynpasneHus cépocom "CLR" paBHo 1, To aaHHble pernctpa D u FOO 6yayT cpolueHb! B
0. Bce gpyrve BxoaHble curHanbl Npy 3TOM OENCTBYHOT

e Ecnu coctosiHne Bxopa ynpaeneHusi copocom "CLR" paBHo 0, To paspelueHa onepauus casura. Ecnu Bxop
paspewienus casura "EN" =1 unun "EN1" (MHCcTpykums P) namenuncs ot 0 k 1, TO gaHHble perucTpa caBuratoTcs
Brnpaeo (L/R=0) unu Bneso (L/R=1) Ha ogunH 6uT. BeigBuraemoii u3 permctpa 6ut (C36 npu casure Bneso n M3b
npu casure Bnpaeo) B 06omx cnydvasx nocbinaetca B FOO. Ocsoboxaatoweecs npu casure mecto gns burta
(M3B npu cagure Bneeo u C3b6 npu caBure BNpaBo) 3arnonHAeTcst COCTosiHMEM BxoAa buTa 3anonHeHus "INB".

Mpumep Cppur 16-paspsagHoro pernctpa AaHHbIX

PenenHo-koHTakTHasi cxema HaxaTtusa knasumw Koa MHeMOoHMKM

mmm ORG XA

3% - 6P.BSHF— Y0 [I.l:-‘" " ' [THHEMT] LD X 2
+— Ent{D: R 3 toTB | mmmm i « 3
i GEEE] | x s

. NPl P e
s @& cul

T o 2
LACI@I{e]  four v oo

X3=1 B15 B0
o) O - CEEEEEEELFEERLET] - O
A ! Casur 16-paspsAaHbIX 4aHHbIX BIEBO Ha OAWH 6uT. 2
B15 B0
K3=0

O - il - o

(casur Bnpaso)
X2 Cpur 16-pa3spsigHbIX AaHHbIX BNEBO HA OAUH BUT. Y0
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OcCHoBHbIE d)yH KUMOHallbHble MHCTPYKUUN

FUNT ] PEBEPCWBHbI/ CYETHUMK FUN 7 []
UDCTR (16-pa3pagHbIv nnm 32—paapgﬁl::c"f)—CTynquaTbm peBepPCUBHbIN UDCTR

CumBon

CumBON penenHo-KOHTaKTHOW CXeMb OnepaHa
~/D.UDCTR: CV: Conepxumoe peBepCMBHOrO cHeTUMKa.
CuHHXpoumnynbe —CKT{CV: [ CUP — YBenuyenue cyetumka (FJO)  PV: 3HauyeHue ycTaBku cyeTynka unv Homep
ero perucrpa
Hanpaenexue cyeta =UD PV:
—CLRA
C6poc
S
Avanason i | WY W Ws | TMR|CTR] HR IR OR SR | RCR | ER K
wxo | wyo | wmo | wso | To | co | RO |R3s40 |R3904 | R3%68 [Rs000| DO [16/30.6ur
Sl +/- yncno
P WX240 | w240 |wii 1806 |wsasd | 7255 | ©255 | R2830 | R3003 | R3967 | RMET [ RSOT1 | D40as
cv ( s * o i
= - - - - -

Onuncaxue

Ecnu Bxop ynpasneHus cbpocom “CLR” paBeH 1, To Tekywlee cogepxumoe cyeTunka CV cbpacbiBaetcsi B 0 u
CYETYMK HE MOXET BbIMOSHATL CYET.

Ecnn Bxog ynpaeneHua cbpocom “CLR” paBeH 0, TO cuyeT paspelleH. 3Ta MHCTPYKUMS MMeeT Xapaktep
WHCTPYKUun P (umnynbcHom). Moatomy korga cyeTHbii BxoA “CK1” nameHsietcs 0—1 (Hapactaoowuii gpoHT),
3HayeHne CV yBenunumsaetcs Ha 1 (ecnu U/D=1) unun ymeHbluaetcs Ha 1 (ecnn U/D=0).

Ecnn CV=PV, 10 FOO (“lNpowen otcuet") mameHsietca B 1. Ecnu noctynaioT OONOMHUTENbHbIE CYETHbIE
UMMYMbChI, TO CYETYMK MPOAOIIKAET cumTaTh Mx U noatomy 6yaet CV#PV. 3atem FOO HemeaneHHO naMeHsieTcs
B 0. 3710 03HauvaeT, yto curHan “Ipowen otcyeT” GyaeT paBeH 1, Tonbko ecnn CV=PV, a B ApyromM crny4ae oH
Oynet paBeH 0 (cnegyet obpaTuTb BHUMaHWE, YTO 3TO OTNMYaeTcs OT noeegeHust curHana “Mpowen otcyet”
obuero cyeTymka).

BepxHuii npegen npu cyete BBepx paBeH 32767 (16 paspsgos) unv 2147483647 (32 paspsiga). Ecnn nocne
OOCTWXKEHUS1 BEpXHEro npegena nocTynuTt eLle oAuMH CYETHBIN UMMYMbC, TO 3HAYEeHMEe CYETYMKa CTaHET paBHO —
32768 unn -2147483648 (HWXHUI Npeden cyeTa BHU3).

HwxHUA npegen npu cyete BHM3 paBeH -32767 (16 paspsgos) wunu -2147483647 (32 paspsga). Ecnm nocne
OOCTWXKEHNSI HWXKHEro npefena nocTynuT elle OAWMH CYETHbIA UMMYMbC, TO 3HaYeHue CYeTyMKa CTaHeT paBHO
32768 unun 2147483648 (BepxHWUiA Npeaen cyeTa BBEPX).

Ecnun U/D nmeeT HensmeHHoe 3Ha4yeHne 1, To aTa MHCTPYKUUA CTAaHOBUTCA OOHOCTyNneH4YaTbiM CHETHYMKOB BBEPX.
Ecnn U/D nveet HemameHHoe 3Ha4veHue 0, To aTa MHCTPYKUUA CTAHOBUTCA OQHOCTYyNeH4YaTblM CHETYMKOB BHUS.

Mpumep Ha cxeme Huxe NpuBefeH NpuMep NpUIoXeHUsi, B KOTOPOM UHCTPYKLUS

UDCTR ucnonb3yeTtcs Ansa sHkogepa (KoAMpoBLLMKa MOSMOXEHWS Bana).

KpacHbiii (Mutanne + 24 B)
3eneHblin (hasa A)

Benbliii (hasa B)

2-chasHbi sHKogep YepHbin |

EW|

‘ €] X6 R X9

PLC
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OcCHoBHbIE (byHKLI,I/IOHaJ'IbeIe MHCTPYKUUN

FUNT) PEBEPCVBHbIV CHETUMK FUNT7 ]
UDCTR (16-pa3pagHbIn nnu 32-pa3psaaHbii 2-CTyNeHYaTbIi PEBEPCUBHBIN UDCTR
] CYETHMK) '

PeneiHo-koHTakTHas cxema HaxaTtus knasuLl KO,D. MHEMOHUKAU
(=[x s ORG X 18
X18 L UDCTR —— Y0 — S =
—| —cKkCv: R 0 (cuP— } @ - s v
X17 [](x] LD ko8

—| |—ump{PV: - 3 '
X16 ng;
— —CLR

LEIEEE

B

-

=

=
E

| -
.

Beepx (gobaButb) __ | BHu3 (BblvecTb)

X7 _|—|_I_—I_I_—I—I_—|
=

RO 0 | L

-2

-4

i

3ameyvaHue 1: [lockonbky onepaumsa nogcyeta B yHkumm UDCTR peanmsyetcsa nporpaMMHbIM CKaHUPOBaHUEM,
TO NPV YacToTe NOCTYNNEHUS CHETHbIX MMMYbCOB Bbllle YacTOTbl CKAHNMPOBAHWSA MOXET NMPOU3ONTH
nponyck otcyeToB (06bIYHO YacToTa BXOOHbLIX UMMNYNbCOB He AOSMKHA npeBbiwaTth 20 My, aTo
3aBUCUT OT pasmepa nporpammsl). MNpu Heo6xo0AMMOCTU NCMonb3yliTe ObICTPOAENCTBYOLLME
nporpammHble unun annapatHele cqeTynkn B MNIIK. CmoTpute pasgen "lMprmeHeHne
ObICTPOAENCTBYHOLLIErO CYETHMKA" B pacLUMPEHHOM PYKOBOACTBE MONb3oBaTensi.

3ameuaHue 2: [Ina obecneveHns NPaBUbLHOTO NOACYETa BPEMS YAEPKaHWUS COCTOSIHUS CHETHOrO BXOAa OOIMKHO
ObITb Gonblue 1 BpemMeHu ckaHa.
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OcCHoOBHbIE d)yHKLI,I/IOHaJ'IbeIe MHCTPYKUMN

MOV (Mepecbinka aaHHbIX 13 S B D) MOY
OnucaHue
CumBON penenHo-KOHTaKTHOM CXeMb! OnepaHa
8DP.MOV S: Homep pervctpa UcTouHuKa
YnpaBneHue nepecbinikon —gNTH S ¢

D: Homep perucTtpa HasHadyeHus
Onepangpl S, N, D MoryT ncnonb3oBaTb MHAEKCHbIE
peructpsbl V, Z, PO~P9 ans peanusauuy KOCBEHHOM

D:

agpecauum
vanason WX | wy | wim WS |TMRICTR] HR IR OR | SR JROR | DR K AR
On} WX0 | WD | WO W30 | TO | CO RO | R3340 [ R3904 | R3968 | R5000 | DO [15/30.6y7 | V-2
paHa +/- uncno
WX240|'WY240] WIME6 | WS04 [ T255 | C255 | R2830 | R3003 | R3967 | R4167 | RB071 | 04005 PO-P9
D -. C 9 o [

Onucaxue

e [lepecbinka (3anucb) AaHHbIX M3 S B yKasaHwHbI pernctp D, ecnn Bxop paspewenus "EN" =1 wnn "EN7T"
(nmnynbcHas HCTpykumns P) ot 0 B 1.

Mpumep 3anncb HeM3MEHHbIX AaHHbIX (KOHCTaHTbI) B 16-pa3psaHbIvi perncTp

PenenHo-koHTaKkTHas cxema HaxaTtusa knasuw Koa MHemoHMKu

(=17 (2] (1] ORG X 0
el 0 I v
e
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OcCHoBHbIE (.byHKLI,I/IOHaJ'IbeIe MHCTPYKUUN

FUN 9 Eﬁ MNMEPECBIJTIKA C UHBEPCUEW FUN O Dﬁ
MOV (daHHble N3 S MHBEPTUPYHOTCA U pe3ynbTaT NepechinaeTcs B MOV
yKasaHHoe ycTponcTteo D)
CumBon
CumBON penenHo-KOHTaKTHOM CXeMb! OnepaHa
9DP.MOWVY S: Homep pervctpa nctodHuka
YnpaBsreHue nepecbinkon —ENT{ S : D: Homep peructpa HasHayeHus
D: OnepaHgpl S, N, D moryT ucnonb3oBaTtb
MHAeKcHble perucTtpbl V, Z, PO~P9 ans
peanusaunm KOCBEHHON agpecaLmm
NMvanazon W | WY W Ws [TMR|CTR| HR IR OR SR |ROR | DR K XR
- wxo | wyo | wwmo | wso | To | co | Ro |Res4o|Raons |Reoes|Rsooo| Do Lemo.6ur | V-2
p:,:: +/- uncro
o Nwoeao|wyzao]wimieos| wsoss | 1255 |coss | Rago | Ras47T | R3oe7 |R4167 | RBOT1 | D4cos PO~F9
D o = =

OnucaHne

e lHBepTupyeT aaHHble U3 S (M3meHsieT cocTosiHue 6uToB ¢ 0 Ha 1 1 ¢ 1 Ha 0) u nepecbinaeT pesynbTaT B
ykasaHHbI permuctp D, ecnu Bxog paspewwenust "EN" 0 nnm "ENA" (umnynbcHasa nHctpykumsa P) ot 1 B 1.

Mpumep Mepechbinka MHBEPTUPOBaHHbIX AaHHbIX M3 16-pa3psgHOro perncTpa B Apyron 16-paspsaHbin
perucTp.
PenenHo-koHTakTHasi cxema Haxatusa knaBuw KOD. MHEMOHUKN

ORG
FUN

O o X

B15 B0
s| ro Jof1]of1]e]1]o]1]of1]of1]of1]0]1]35558m

ILx0-1

Y23 Y8

o[ wve [1]o]1[o]1]o]1 o 101 o]t ]o]1]o] Asann
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OcCHoBHbIE d)yH KUMOHallbHble MHCTPYKUUN

FUN 10

CUrHarna Ha BxoZe ynpaBneHus)

TYMBIEP
TOGG (M3MeHsIET COCTOsIHME BbIXOAA Ha HapacTawLleM (OpoHTe TOGG

FUN 10

CumBon

CurMBON penemHO-KOHTaKTHOW CXEMbI

10.
Bxop Tpurrepa = ENT{ TOGG

OnepaHg

D: Homep kaTyLlkm Tymbrepa

[OvanasoH
One-
PaHA

A I S 5
¥0 MO M1@12| S0
M2001 | 5999

D

Y255

1911

*

Onwucaxue

e Katywka D namensiet ceoe coctosiHme (¢ 1 Ha 0 n ¢ 0 Ha 1) kaxablil pa3 Npu n3MeHeHUn coctosiHus Bxoga "TG1"
¢ 0 Ha 1 (HapacTaoLwuii PPOHT).

Mpumep

PenenHo-koHTaKkTHasa cxema

Haxatusa knasuw Kop MHEMOHMKM

X0 10,
-’—H—T TOoGG|Y 0

BOEE |o x o

FUN 10
oy o

I

i

ng)—‘
YO—

)
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OcCHoBHbIE (.byHKLI,I/IOHaJ'IbeIe MHCTPYKUUN

FUN 11 B@ CNOXXEHWE FUN11 B
( ) (BbINONHAET CNOXeHWe OaHHbIX, yKa3aHHbIX B Sa 1 Sb n coxpaHseT . .
pesyneTat B D)

CumBon

CumBOn penenHo-KOHTaKTHOW CXeMbl OnepaHa
1 1DP.(+)
YnpaeneHue cnoxennem —ENT{Sa : FD=0— Cymma=0 (FOO) Sa: 1-oe cnaraemoe
Sh Sb: 2-oe cnaraemoe
Bea aHaka/Co sHakom ~ —WS4 D [ €Y= MepeHoc (FO1) D: PerucTp HasHaueHus Onst COXPaHeHWs

pe3ynbTaToB CIOXEHUSI
L BR— |
3aem (FO2) OnepaHngpl Sa, Sb, D moryT
NCrnonb3oBaTb MHAEKCHbIE perncTpbl V,
Z, PO~P9 gnsa peanusaummn KOCBEHHON

agpecauumn
\)Jmanaa_oH WX | WY W WS |TMR|CTR | HR IR OR | SR |ROR| DR K xR
WiXD | WYO Wi MO W30 T (1] RO |R3840|R3904 | R2968 [RS000] DO 16/32-6ut | V- Z
One- /- umcno
PRI VX240 |WY240 ] WIN 1896 |WS984] T255 | C255 |R3B39|R3905 | R3967 | R4167 [R&0T71| D4095 PO~Pa
Sa
Sh
D * *

OnucaHne

e [IpoBoaNTCS CroXeHWe AaHHbIX, YKasaHHbIX B Sa u Sb, n pesynbTat 3anucbiBaeTcsl B yKasaHHbIn pernctp D,
ecnu BxofA ynpasnenus cnoxeHnem "EN" =1 unu "ENT" (umnynscHas nHctpykums P ) usmensietca ot 0 B 1. Ecrin
pesynbTat cnoxeHunss paBeH 0, To FOO ycraHaBnuBaetca B 1. Ecnu npoucxoant nepeHoc (pesynbtart
npesbiwaeT 32767 wunn 2147483647), o FO1 yctaHaenuBaetcst B 1. Ecnu nponcxoanTt 3aem (Npy CrnoXxeHum
oTpuuatenbHbIX Yucen pesynbTaT MeHbLue -32768 nnu -2147483648), To FO2 yctaHasnmBaeTcs B 1. Bee cnaru
coctosiHuA FO coxpaHsoTcs BNoTb 4O HOBOIO BbINMOMHEHWS 3TOW MHCTPYKLUMM, KOTAA OHU 3aMEHSIIOTCA HOBbIMU

dnaramm.
Mpumep 16-paspsiaHoe crioxeHve
PenenHo-koHTaKTHasa cxema HaxaTtusa knasuLl KOJ:l MHEMOHUKN
%0 TP {+) @ @ . ORG X 0
| | —&NT{sa: R 0 [D=0- [EEEIFIE] [Fon 1P
iR Yo S R
-us{D: R 2 foy— ) m — r 1
[BR- R 2
(=) FO 1
EOBE | v
Sa| RO 12345 -
sb [ Ri 20425 RO R -3z
Ixo=T
p| Rz | 2 32768+2=32770

Y')=1 (nepeHoc 1 cooTBeTCTBYET +32768)
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OcCHoBHbIE d)yH KUMOHallbHble MHCTPYKUUN

FUN 12[B[F BbIMNTAHNE FUN 12 BI[@
P (BBINONHSIET BblYMTAHME AaHHbIX, YKa3aHHbIX B Sa u Sb n coxpaHseT PR
pesyneTat B D)

CumBon

CumMBON penenHo-KOHTaKTHOW CXeMbl OnepaHa
-12DP.(-) —
YnpaBneHve BbiunTaHnem — ENT Sa: (D=0 = PasHoctsb = 0 (FOO0) Sa: YmMeHbluaemoe
Sb :
Bes 3Haka/Co 3Hakom —usqD ey MepeHoc (FO1) Sb: Beluntaemoe
3aem (FO2) D: PerncTtp HasHayeHus1 Ans COXpaHeHns
[ BR— pesynbTaToB BblYMTaAHUSA

OnepaHabl Sa, Sb, D moryT ucnonb3oBatb
MHAeKkcHble pernuctpbl V, Z, PO~P9 gnsa
peanusauum KOCBEHHOW adpecaunmn

\nmanaaou WX WY W WS |TMRJCTR | HR IR | OR | R |[ROR| DR K XR
WXD WYo WO WS0 TO 1] RO JR3B40)R3904|R3068(R5000] DO [16/32-6ut | VWV - Z
g;f L_l +/- uncno
\ WX240 [ WY 240 |WM189E] WS0B4 | T255 ) C255 |R3B30| R2A03|R39ET | R4167 | RROT 1| D4095 PO~Pa
Sa
Shb
D * +

OnucaHne

e [lpoBoaMTCS BblYMTaHUE AaHHbIX, yKa3daHHbIX B Sa u Sb, u pe3ynbTaT 3anucbiBaeTcs B ykasaHHbIA peructp D,
ecnu BxoA ynpaeneHus BbluutaHvem "EN" =1 unn "ENT" (MmnynbcHasa uHcTpykuma P ) nameHsetca ot 0 B 1.
Ecnun pesynbTat BblumMTaHus paseH 0, To FOO yctaHaBnuBaetcs B 1.Ecnm npoucxoauT nepeHoc (Bbl4MTaHue
OTpULATENBHOMO YKUCNa M3 MOSIOXKUTENBHOTO U pe3ynbTaT npeeblwaeTr 32767 wnn 2147483647), 1o FO1
yctaHaBnueaeTcs B 1. Ecnu npoucxoamT 3aem (Mpu BbIYMTaAHUM MOMOXWUTENBHOTO YMCNa U3 OTpULLATENBHOMO
yncna pesynbTat MeHblue -32768 unn -2147483648), To FO2 yctaHasnueaetcs B 1. Bce dnarn coctosHus FO
COXpaHATCA BNMNOTb 40 HOBOMO BbIMOSIHEHMS 3TOM MHCTPYKLMK, KOrAa OHW 3aMEHSIIOTCA HOBbIMU chriaramu.

Mpumep 16-pa3psiaHoe BbluMTaHue

PenenHo-koHTakTHasi cxema HaxaTnsa knasuiu Ko MHeMOHMKM

=& (=] ORG X 0

X0 s [ laded (2 [0r] [ FUN 1

B S

~ws{D: R 2 fcy—) _' b
[ 2] ]

rBR- [&] @ FO 2

Jr.u I B

uuuz__mﬂ ouT Y o2
Sal RO RO—R1— —32772
sb| R1 32767
Il xo—1
D| R2 | 4 |- 32768 4= — 32772

Y2 —1 (3aem 1 cooTBeTCTBYET -32768) MoOxanyicTa, cmoTpute pasgen 6.5.
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OcCHoBHbIE (.byHKLI,I/IOHaJ'IbeIe MHCTPYKUUN

FUN 12 YMHOXEHWE FUN 130
(%3 (BLINONHAET YMHOXeEHWE AaHHbIX, Yka3aHHbIX B Sa u Sb, n coxpaHset L
peaynbTat B D) v

CumBon

CurMBON penemHO-KOHTaKTHOM CXEMbI

OnepaHna
-13DP.(*) —
Ynpasnerue ymHoxkernem —ENT{Sa : FD=0= powuseeneHve = 0 (FOO) Sa: YMHOXaemoe
Sb: Sb: MHoxuTenb
Bes 3Haka/Co 3HakoMm MpousseneHune
—usAqD: e oTpuuatesnsHoe (FO1) D: PerncTp HazHa4YeHUs ANt COXpaHeHust
pe3ynbTaToB YMHOXEHUS
OnepaHgbl Sa, Sb, D moryT ucnons3osatb
MHAeKcHble perucTpsbl V, Z, PO~P9 ans
peanusaumu KOCBEHHOI agpecauum
ﬂ”a”a_:"’” W | Wy W Ws |TMRE|CTR | HR IR | OR | SR |RCR| DR K xR
- wxo | wyo | wwmo | wso [ To [ co | RO [R2840|R3904|R3088[RS00D| DO |ipos s | VZ
paHa +/- yncno
WX240 |Wy240 | WiM1806 | wsos4 | T255 | c285 |R2839| R2003|R3967 | R4 167 |RBOT1 | D4065 PO~Pg
= y = . _. . - -
D & [ [SH I o o

OnepaHa
16/32-6uT +/- Yncno

Onwuncaxue

e [lpoBOONTCS YMHOXEHWE LaHHbIX, Yka3aHHbIX B Sa 1 Sb, n pesynbtaT 3anucbiBaeTcs B ykasaHHbIN peructp D,

ecnu BxoA ynpasneHuns ymHoxennem "EN" =1 unu "EN1" (MMnynbcHaa uHCTpykuus P) namensetcs ot 0 B 1.

Ecnn pesynbtat ymHOXeHus paseH 0, 1o FOO ycrtaHaBnusaetcs B 1. Ecnu npousBegeHue sBnsetcs
oTpuuaTenbHbIM Yncnom, To FO1 yctaHaBnmBaeTcs B 1.

Mpumep 1 16-pa3psiaiHOEe YMHOXeEHWe

PenenHo-koHTakTHasA cxema Haxatuna knasuw Kog MHeMOHUku

mmm ORG X ]
FUN  13P

Sa:| R 0
Sh:| R 1
R

Sa RO YMHOXaemoe
12345
R1
¥ Sh MHoxuTenb
4567
R3 R2
D MpousseneHue
56370815
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OcCHoBHbIE d)yH KUMOHallbHble MHCTPYKUUN

FUN 13 B[&

YMHOXEHWE

(BLINONHAET YMHOXeEHWE AaHHbIX, Yka3aHHbIX B Sa u Sb, n coxpaHset

pesyneTat B D)

FUN 12 B[&
[ = )

Mpumep 2 32-paspsagHoe yMHOXeHue

PenenHo-koHTakTHasi cxema

HaxaTtusa knaBuLl

Koa MHeMOHMKKM

(I (8] (]
EIEE
[RICa] (=]

ORG X 0
FUN 13D
R 0
R 2
R 4

Rl | RO
Sa YMHoXaemoe
12345678
X Sb | R3 | R2 MHoxuTenb
R7 Re | R | R4
D MpousseneHne
5620620168
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OcCHoBHbIE (.byHKLI,I/IOHaJ'IbeIe MHCTPYKUUN

FUN 1483

(BbINONHSET AeneHne AaHHbIX, ykadaHHbIX B Sa u Sb, n coxpaHsieT

OENEHNE

pesyneTat B D)

FUN 148[E

CumBon

CumBON peNnenHo-KOHTaKTHOM CXEeMb! OnepaHa
—14DP.(/) —
—ENT{Sa : D=0 =-— .
YnpaeneHue geneHmem YacTHoe = 0 (FOO0) Sa: lennmoe
Sb : Sb: Oenutensb
Bes 3Haka/Co 3Hakom —usdD | ERR— Denutens paseH 0 (FO1) D: Peructp HasHayeHus ang
CcoXpaHeHus pe3ynbTaToB AeneHus
OnepaHgabl Sa, Sb, D moryT ucnonb3oBaTtb
vHAeKcHble permucTtpbl V, Z, PO~P9 ona
peanu3auum KOCBEHHON agpecaunm
\ﬂ”a”aw” Wi | WY WA WS |TMRJCTR] HR IR OR | SR |ROR]| CR K xR
s viro | wyo | owmo [ wso [ To | co | RO [Ras40|Reo04 |Raoes|Rsoo0| DO fre/z2-6ur | V-2
ne- +/- ynen
pana VX240 WY 240 |V M1 206 WS0Rd4 | T255 | C255 |R3830 |R3003 | R2967 | R41ET | RBOT1 | D4085 f-mene PO~FPO
Sa
Sh
0 = =

Onuncaxue

e [lpoBoguTCA AeneHve AaHHbIX, ykasaHHbIX B Sa M Sb, u 4YacTHOoe M OCTaTOK 3anuChbIBAlOTCA B PErUCTPbI,
ykasaHHble peructpom D, ecnu Bxoa ynpaenenus genenvem "EN" =1 unu "ENT" (umnynbcHast MHCTpyKuus P )
namexsietca ot 0 B 1. Ecnn yactHoe B pesynbtaTe geneHus pasHo 0, To FOO ycraHaBnuBaetca B 1. Ecrniun
aenutenb Sb=0, To Torga dpnar owmnbkmn FO1 yctaHaBnmBaeTcs B 1 6€3 BbINOMHEHNST MHCTPYKLUN.

Mpumep 1 16-paspsiaHoe geneHve

PenenHo-koHTaKkTHas cxema

Haxartusa knasuw

Koa MHeMOoHMKn

rERR -

FEEE

FEEE

=

(=]

Sa

Sh

Hennmoe

Oenutenb

R3

Ocratok

YacTtHoe
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OcCHOBHbIE (.byHKLI,VIOHaJ'IbH bl€é MHCTPYKUNKN

FUN 14 [B[§

OENEHUNE
(BbINONHSET AeneHne AaHHbIX, ykadaHHbIX B Sa u Sb, n coxpaHsieT

FUN 14 B[
o pesyneTat B D)
Mpumep 2 32-paspsgHoe genexve

PenenHo-koHTakTHasa cxema Haxatusa knasuw Kop MHeMOHWK

@@ ORG X 0

oo |ERDE)EAE] (o] [Fov 140
=

err- | [MEIED 1R 2
-

R |  Rro

Sa Nennmoe
2147483647
Sh R3 | R2 Denutenb
1234567
0 R7 R6 RE | R4
571834 1739
OcrTatok YacTtHoe
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OcCHoBHbIE (.byHKLI,I/IOHaJ'IbeIe MHCTPYKUUN

FUN 15 B & YBENMYEHME HA 1 FUN 15 B @
L1y (nobaenset 1 k BenuunHe D) L1

" Cumson

CumBON penenHoO-KOHTAKTHON CXEMb OnepaHa
15DP. D: YBenuunBaembIi peructp
YnpaBneuune —ENT{ (+1) D LOWF—+  [epenonHenne (FOO) OnepaHa D moxeT ncnonb3oBaTb UHAEKCHbIE
yBenumyeHmem peructpsbl V, Z, PO~P9 ans peanusauun

KOCBEHHOW agpecaummn

Auanason WY | W | WS | TMR|CTR | HR OR HR |HSCR|RTCR| SR | ROR | DR xR

WYD | WMD | WSOD TO co RO |R3904 | R3920 | R4006 | R4128 | R4136 | RE000 | DO | v - Z
One-
i W 240 WIN1896] Wsosd | T255 | C255 | R3230 | R3919 | R4047 | R4127 | R4135 | R4167 | RB0O7T1 | D4005 | PO~Pa
D * N

e [lo6aensieT 1 k pernctpy D, ecnu Bxog ynpaenexus yeenudenvem "EN" =1 unu "ENT" (MMnynbcHasi MHCTPYKUUS
P) namensietca ot =1 B 0. Ecnn 3HayeHne D yxxe HaxoguTcsa Ha BEpXHEM Npeaerne nonoXuTenbHbIx Yncen 32767
unn 2147483647, 1o pobGaBneHWe eauMHUUBI K TakoW BenuYMHEe MpeBpallaeT ee B HWKHUM npegen

oTpuuatenbHblix uucen -32768 wunu -2147483648. OpHoBpemeHHO nar nepenonHeHns FOO (OVF)
ycTaHaBnmBaeTcs B 1.

Mpumep YBenudeHue Ha 1 16-pa3psgHoro pernctpa

PenenHo-koHTakTHasi cxema HaxaTtusa knasuw Ko MHEMOHMKM

X0 " LIBIDRED [oreu x o
"—( = N’F{ 'ii'1 )[R ovovF— [=ed) @ (][] FUN 15
™) &) C]E R ov

Ecrm V=100 0+ 100100
o| R100 | 1 |
L xo=T
D | R100 | 2 |
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OcCHOBHbIE (.byHKLI,MOHaJ'IbH bl€é MHCTPYKUNKN

FUN 16 YMEHbIUEHNE HA 1
; EE (Bbluutaet 1 13 BenuumHbl D) FUN 16 E P

CumBon

CvmMBON penenHo-KOHTaKTHOW CXEMb OnepaHg
16DP. D: YmeHbliaembii permctp D moxeT
YnpasneHue _ENT‘I- 1) D |uypr—  Mepenonxenue (FOO)  ncnonbsosaTh MHAEKCHBIE perncTphi V,
yMeHbLLIeHeM Z, PO~P9 ans peanusaumn KOCBEHHOIA
agpecauum

Fuanasor yyry WM | WS |TMR]CTR| HR OR HR |HSCR|RTCR|] SR | ROR | DR KR
wyo | wwmo | wso | To | co | Ro | R3904 | R3920 | R4096 | RM28 | R4136 |R5000| DO | V- Z

One-
paHa

VY240 [WIMMB06| WS84 | T255 | C255 | R3820 | R3019 | R4M7T | RM2T | RM35 | RMET | RBO71 | D4E5 | PO~PO

- —

D

Onucaxue

e Bbiuntaet 1 13 peructpa D, ecnu Bxoa ynpasnenus ymenbluennem "EN" =1 unun "EN1T" (MMnynbcHas MHCTPyKUMSA
P) namensietcst ot =1 B 0. Ecnu 3HaueHne D yxe HaxoguTcs Ha HUXKHEM Mpedene oTpuuaTenbHbix Yncen -32768
mnn -2147483648, TO BblUMTaAHWE €OVMHULbI M3 TakKOM BENWYUHbI MNpeBpallaeT ee B BeEpXHUW npegen
NoNoXuTenbHbIX uYncen 32767 wnu 2147483647. OpHoBpeMeHHO cnar nepenonHenusa BHM3 FOO (F)
yCcTaHaBnmBaeTcs B 1.

Mpumep YMeHbLeHre Ha 1 16-pa3psagHoro permctpa

PeneiHo-koHTaKkTHas cxema Haxatns knasuwu Koa MHEMOHUKM

-@--_ o o

FLUMN 16F

X0 16P.

-’—H—EN (1) |R 0 HUDF—
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OcHoBHbIE (*)yHKLLI/IOHaJ'I bHbl€ NHCTPYKLUMN

\n"‘a“a“’“ W[ WY WM Ws | TMR | CTR | HR IR OR | HR |HSCR|RTCR| BR | ROR| DR K
N

One-
paHp +/- yucno
==o= WXZ240[WY240 W1 BGE) WSOB4 ] T255 | C255 |R3830| RI003 | R2919 | R4047 | R4127 | R4135 | RMET | REO7T1 | D4095

CMP (CpaBHuBaeT gaHHble Sa 1 Sb 1 BbIBOAUT pe3ynbTaTthl B BbIXO4b! CMP
i yHKLM) -
CuviMBON penenHO-KOHTaKTHOW CXeMbl OnepaHa
-17DP.CMP—
YnpaeneHue cpaBHeHUEM —ENT Sa -amb— SemShFoo) Sa: PerncTp ¢ gaHHbIMK 4ns CpaBHEHMWS
Shb Sb: Pernctp ¢ gaHHbIMU Ans cpaBHEHWS
Bes 3Haka/Co 3HakoM —us | a5 b— Sa=8b (FO1) OnepaHapl Sa, Sb moryT ucnonb3oBatb

MHOEKCHble perucTtpbl V, Z, PO~P9 ana
peanusaunm KOCBEHHON agpecaLmm
- a<b— Sa<ShFO2)

WXD | WYD | WM Wso TO co RO | R3804 | R2004 [ R3920 | R4096 | R4128 | R4126 | RS000| DO |16/32-6ut

Sa

sh

OnucaHne

CpaBHuBaeT gaHHble B Sa u Sb, ecnu Bxop ynpasneHusi cpaBHeHvem "EN" =1 unu "EN?T" (umnynbcHas
MHCTpYKUmMA P) namensietcs ot 0 B 1. Ecnn aaHHble Sa paBHbl AaHHbIM Sb, To FOO ycTtaHaenueaetcs B 1. Ecnn
AaHHble Sa>Sb, To FO1 ycraHasnusaetcs B 1. Ecnu gaHHble Sa < Sb, To FO2 yctaHasnuBaeTtca B 1.

Mpumep CpaBHeHue AaHHbIX B 16-pa3psagHbix perncrpax

PenenHo-koHTakTHas cxema HaxaTtusa knaBuLw Kog, MHEMOHMKM

o rrow—— EE@EE oo o

I—| |—EN M Ea: R 0 la=h — ELUMN 17
Sb: R 1
R 0
— s b —
il R 1
La=h —{ ‘Jl Fi 2
ouT Y ]

B npvBegeHHOM Bbille MpuMMepe Mbl CHavana cyuMtaem, 4Yto daHHble B RO paBHbl 1, a R1 paBHO 2, u 3atem
CpaBHMBaEeM [aHHble MyTeM BbINoNHeHUs UHCTpykuumn CMP. dnarn FOO n FO1 c6pacbiBatotea B 0, a FO2 (a<b)
ycTaHaBnmBaeTcs B 1, nockonbky a<b.

Ecnu BaM Hy)XHO MOJy4YMTb COCTaBHbIE pe3yribTaThbl, HaNpuMep 2, <, < > 1 T.M., TO CHa4yana HyxHo nepecnartb
npocTble pe3ynbTaTbl =, < U > B pene 1 3aTem NomnyyYuTb COCTaBHOWM pe3ynbTaT U3 pere.

M1919=0, ecnu aTa KomaHga He BbinonHsaetcs, To dnarn FOO, FO1, FO2 coxpaHsiloT CBOe COCTOsiHME OT
npeablayLero pesynbtata CpaBHEHMS.

M1919=1, ecnn aTa KOMaHAa He BbINonHsieTcs:, To Bce cdonarm FOO, FO1, FO2 cbpackiBatotcs B 0.

MpaBunbHO ynpaenante M1919 ansa nony4YeHUst HY)XXHOro 3anOMUHaHKSA Pe3ynbTaToB PYHKLMOHArBbHbLIX BbIXOAOB
KOMaHapl
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OcCHoBHbIE d)yH KUMOHallbHble MHCTPYKUUN

FUN 18 [ & FUN 18
AND JIOTMYECKOE U AN-DE E
CumBoOnN penenHo-KOHTaKTHOM CXeMb! OnepaHg
—18DP.AND—
YnpaBneHue —ENM Sa: -D=0—! pesynbTar Sa: PerncTp ¢ AaHHbLIMU ANs onepaLmm
onepauuen Sh paBeH 0 (FOO) norudeckoro U
e Sb: Peructp ¢ gaHHbIMK Ansa onepaumm
: nornyeckoro A
D: Peructp anst xpaHeHusi pesynbTtata
onepauun noruveckoro U
OnepaHgpl Sa, Sb, D moryT ucnons3oBaTtb
nHaekcHble permctpsl V, Z, PO~P9 gna
peanusaummn KOCBEHHOW agpecaumm
Avanason ik | ey W Ws |TMR|CTR| HR IR OR HR |HSCR|RTCR| SR | ROR | DR K
o\ wixo [ wyo | wmo | wso | To | co | RO | R2304 | R3904 | R3o20 | R4006 | R4128 [ R4136 [R5000| DO |1e/32-6ur
ne-

+/- uncno
paHa

WK 240 WY 240 W M1896| WE084 | T255 | C255 | R3830 | R2003 | R3019 | R4047T | R4127 | R4135 [ R4167 | REOT1 | D4095

Sa
Sh
]

e BuinonHsaeT onepauuto Jlornyeckoe U Hag gaHHbIMK 13 Sa n Sb, ecnu Bxog ynpasneHus onepauven "EN" =1 nnm
"EN1T" (umnynbcHast nHCTpykumsa P) namersietcs ot 0 B 1. 3Ta onepauns cpaBHMBaeT COOTBETCTBYOLME OUThLI Sa
n Sb (B0~B15 nnu BO~B31). but D ycraHaBnuBaeTtcs B 1, ecnu o6a cooTBeTcTBYHOWMX 6MTa B Sa 1 Sb paBHbI 1.
But D yctaHaBnuBaetcs B 0, ecnu xoTsa 6bl 04NH U3 COOTBETCTBYHOLWMUX 6MTOB B Sa u Sb paseH 0.

Mpumep Onepauusa 16-paspsgHoro norudeckoro U

PenenHo-koHTaKkTHasi cxema HaxaTtuns knasuw Kog MHEMOHWMKMN

ENTJ ORG X 0
D=0 I[P (e] | Fun 18P
Sa | R 0
sb] R 1
R 2
B15 BO

Sa| RO |1]0]1[1
Sb R1T 1110

=
=
—
=
=
—
=
=
—

-
s
-
[
—
[}
s
[
s
[

{Ixo-T

B15 BO

o[ re [1[o[1[ol1]o]1Jo]o]o[1 o]0 ]o]0]
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OcCHoBHbIE (.byHKLI,I/IOHaJ'IbeIe MHCTPYKUUN

FuN 19 @&

OR

JIOTMYECKOE Wi

FuN19E &

OR

CumBoOnN penenHo-KOHTaKTHOM CXeMb!

~19DP . OR—
Ynpasnexue .
onepauwei —ENT{ Sa:
Sb :
D

PesynbTtat

- D=0— " page 0 (FOO)

OnepaHg

Sa: PeFVICTp C JaHHbIMKW OnAa onepaunn Nnorn4eckoro

nnn

Sb: Pernctp ¢ gaHHbIMK ansi onepaumm norm4yeckoro

nnn

D: PerncTp ans xpaHeHus pesynbTaTa onepauuy JIorMyeckoro

nnu

OnepaHgbl Sa, Sb, D MOryT Ucnonb3oBaTh UHAEKCHbIE PErUCTPbI

V, Z, PO~P9 ang peanusauumn KOCBEHHON agpecaummn
(Ngvanason e Ty [ wn | ws [Tvr[eTR] HR IR | OR | HR |HSCR|RTCR| SR |ROR| DR K
wxo | wyo | wwmo | wso | To | co | RO |R3804 | R3004 | R3020 | R4006 | R4128 | R4136 | Rs000| DO |16/32-6ur
One- +/- yncno
. w240 | Wiy 240 fwia1eoe | waoad| T255 | o255 | R3g30 | R3o02 | R3919 | R4047 | R4127 | R4135 | R416T | RBO71 | D400s '
Sa
sb
D =

e BuinonHseT onepauuio JNlornyeckoe TN Hag gaHHeIMu M3 Sa u Sb, ecnu Bxog ynpasneHus onepauven "EN" =1
unn "ENT" (umnynbcHasa uHcTpykuma P) namersietca ot 0 B 1. OTa onepauus cpaBHUMBaET COOTBETCTBYHOLLME
outbl Sa u Sb (BO~B15 unu BO~B31). but D yctaHaBnuBaeTca B 1, ecnn xoTa 6bl OOUH U3 COOTBETCTBYHOLLMX
6uToB B Sa n Sb paseH 1. but D yctaHaBnuBaeTcs B 0, ecnn 06a cooTBeTCTBYOWMX 61Ta B Sa 1 Sb paBHbI 0.

Mpumep Onepauusa 16-paspsigHoro nornyeckoro AN

PenenHo-koHTakTHasi cxema HaxaTtusa knasuLL Kop MHEMOHMKKM
ORG x 0
b (8] a
|_EN F D=0— FUM 19
Sal R U]
Sh R 1
R 2
B15 BO
Sa|RD [1]0 11101 al1p1]o 11011
Skl R1T[1]1 o1 1O 1O 1001 ]
Il x0=1
B15 BO

o[Re L e ]
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OcCHOBHbIE (.byHKLI,VIOHaJ'IbH bl€é MHCTPYKUNKN

FUM 20 EE , NMPEOBPA3OBAHUME U3 BIN B BCD § FUN 20 EE
BCD (MpeobpasyeT AaHHbIe ABonyHoro dopmata BIN u3 yctponcTsa, .
yKa3aHHOro B S, B ABOUYHO-AeCATUYHBIN popmaT BCD n coxpaHseT -BCD
pesynbtat B D)

CumMBON peNnenHo-KOHTaKTHOM CXeMb! OnepaHg
Ynpaenexue Owwmbka (FOO0) S: Pernctp ¢ gaHHbIMK ans
npeobpasoBaHue npeobpasoBaHus

D: Pernctp ans coxpaHenus
npeobpasoBaHHbIX AaHHbIX (B koge BCD)
OnepaHgpbl S, D moryT ucnonb3oBatb
nHAekcHble peructpsl V, Z, PO~P9 ansa
peanusauum KOCBEHHOW agpecaunm

Avanason |y WM Ws |JTMRJCTR| HR IR OR | HR |H=ECR|RTCR| SR |ROR] DR 1S
\ WXD | WYD WO WSO | TO | CO RO |R3804 | R3O0 R3220 | R4096 | R4128 (RMIG|RI000] DO | 16/32-6ut
One- +/- yncno
i vixz4olwyza0] wintags |wsosd | 1255 | o255 | Rasao | Racoa | Rao10 | Ra047 | R4127 | R4135 |Re167| REOT 1| D400s|
5
5] + +

MporpammHasn cuctema FB-PLC wncnonb3yeT ABOWYHbIX KOA4 ANS MPOBEAEHWUS BbIMUCIEHUA W COXpaHeHus
pe3ynbTatoB. Ecnn Bam HyxHO nepecnatb BHyTpeHHWe AaHHble JIK Ha BHewHW gucnnen, Hanpumep, Ha
CEMUCErMEHTHbIA MHAMKATOP, TO ANA Hac yaoOHO cuuTbiBaTb pesynbTarT B AECATUMHOM KoAe, MO3ToOMy
BbIBOAMMbIE Ha 3KpaH AaHHble nydle npeobpasoBatb 13 AsonyHoro koga BIN B aBonyHo-gecatuyHbin kog BCD.
Hanpumep, Ham ypobHee u nNpuBblYHEE CYMTATb AECHATUYHOE nokasaHwe "12" BMecTO ero ABOWMYHOIO KoAaa
"1100."

MpeobpasyeT aBonyHble gaHHble BIN 13 ycTpoicTBa, ykasaHHOro B S, B ABOMYHO-AECATUYHbIA hopmaT BCD n
pe3ynbTaTt 3anucbiBaetca B D, ecnu Bxoa ynpaBneHus npeobpasoBaHnem "EN" =1 unu "ENA" (MmnynbcHas
MHCTPYKUna P ) namensietca ot 0 B 1. Ecnu gaHHble M3 S He nonagarT B AONyCTUMbIA AnanasoH koga BCD
(0~9999 mnmn 0~9999999), To Toraa dnar owwunbkn FOO ycrtaHaBnuBaetcs B 1, a B D coxpaHsioTca cTtapble
[aHHble.

Mpumep 16-paspsaHoe npeobpasoBaHue u3 BIN B BCD

PeneliHo-KoHTakTHas cxema HaxaTtus knasuLl Koa MHeMOHMKKN

(=7 (&) [en) ORG X 0
LERR— @@ FUM 20
N EN]EG

EH
(%]
[
w0
[}

B15 BO

s[_K [ofo[+]ofo]1]1[1]ofofofofs]1]1]4]
ILxo-1

B15 BO

ol ro [1]olol1|1]o]o]1]1folal1]1]o]o]1]
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OcCHoBHbIE (.byHKLI,I/IOHaJ'IbeIe MHCTPYKUUN

NMPEOBPA3OBAHME 13 BCD B BIN
FuN21BIE (MpeoBpasyeT AaHHble ABONYHO-AECATUYHOTO hopmaTa BCD u3 FuN 21 BIE
-BIN YCTPOMCTBA, yKasaHHOro B S, B ABOMYHbLIN chopmaT BIN 1 coxpaHseT -BIN
pesynbTat B D)

CumMBON peNnenHo-KOHTaKTHOM CXeMb! OnepaHg
21DP.-> BIN
Ynpaenexue N P S Owwmbka (FOO) S: Peructp ¢ gaHHbIMn ansi
npeo6pasoBaHnem ’ npeobpasoBaHuns

D: Pernctp ansa coxpaHeHusi
npeobpa3oBaHHbIX AaHHbIX (B 4BOMYHOM
koae BIN)

OnepaHgpl S, D moryT ucnonb3oBaTtb
MHOeKcHble peructpbl V, Z, PO~P9 ana
peanusaunm KOCBEHHOW agpecaLum

Navanason x| wy WM Ws |TMR|CTR| HR IR OR HRE JHECR|RTCR| SR | ROR | DR
\ VXD | WYo VWD W50 TO co RO | R3840 | R3804 | R3920 | R4096 | R4128 | RM 36| RS000 | DO

One-

i WXZA0 WY 240 | WII1BOE| WS84 | T255 [ C255 | R3239 | R3903 | R3919 | R4047 | R4127 | R4135 | RMGT | RBOT1 | D40GS
]
D

e [lecatTuuHble gaHHble (kog BCD) Heobxoaumo npeoGpasoBatb B ABouuYHbIA kop (BIN), utobbl MJIK Mor mx
nNpuHATb. OBbIMHO AaHHbIE C BHELUHWX YCTPOWCTB BBOAA, Hanpumep, LMGpPOBLIX NepekniovaTenei, BBOOATCS B
OBOUYHO-AecaTUYHOM koge (kog BCD), Ho MJIK He MOXeET BhINOMHATbL HUKAKMX onepaumii ¢ AaHHbIMK B hopmaTe
BCD.

e [lpeobpasyeT ABoMYHO-OeCSATUYHbIE AaHHble BCD 3 ycTpoicTBa, ykasaHHoro B S, B ABOM4HbINA cpopmaT BIN 1
pe3ynbTaTt 3anucbiBaetca B D, ecnun Bxop ynpaBneHus npeobpasoaHuem "EN" =1 unn "ENT" (MMnynbcHas
MHCTPYKUMA P ) namensietcs ot 0 B 1. Ecnu gaHHble u3 S He umetoT dpopmat BCD, 1o Toraa cpnar owmnbkmn FOO
ycTaHaBnmBaeTcs B 1, a B D coxpaHsioTca cTapble AaHHbIe.

e Bce KOHCTaHTbl MpU COXpPaHEHUW B MpoOrpaMMe aBTOMaTM4YeCKM npeobpasyrTcs B ABOMYHbLIA chopmaT BIN un
NMO3TOMY MX HeMb35 UCNOMb30BaTh B Ka4eCcTBe onepaHaa MCTOYHMKA B 3TOW UHCTPYKLNW.

Mpumep 16-pa3psaHoe npeobpasoBaHue us koga BCD B ko BIN

PenenHo-koHTaKkTHasi cxema Haxartus knaeuwu Koa MHeMOHWKM

21P 2BIN —— ___ ORG X 0
r—”—ENﬂ- S WX 0 [ERR— @ FUM 21P

DR EICIE] e WX 0
[CIrR 1

X15 X0
2 3 4

[ 1[ofofol1]1fof1]o]o]
{Ixo=T

B15 BO

| 1
s [wxo|o]o]o]1]o]o

ol r1 [o]olo]o]o]1]o]ofa|1]1]1]o]o]1]0]
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MaBa7 WHCTpyKUUM paclumMpeHHbIX pyHKLUN

MHCTpYKUUKM yNpaBneHnsa X0A40M MPOrpaMMbl 1 .........coccvveeeeieiiiiiieeeeeas (FUN22) ..o, 7 -1
MHCTPYKUUN apuPMETUHECKUX OMEPALINM ..evreeeierieeeeeeaieiieeeeeseeeaeaaeeanes (FUN23~32) ..ovvveeeeiieeeeeeeeee 7-2~7-9
MHCTPYKUUN NOTUYECKNX OMEPALNM ..oeeeiieeee e e e e e e eiieeee e (FUN35~36). .....coccvvveeeeeeee 7-10 ~7-13
VHCTPYKLIMN CPABHEHUIS ...ttt (FUNS3T) oo e 7-14
MHCTPYKUUN NEPECHINKN AAHHDBIX T ..oiiiiiiiiiiiiee et e e (FUN40~50). ..coeeeviiiiieeeees 7-15~7-25
MHCTPYKUMKN CcOBUMa/LMKITNYECKOTO COBUIA 1 ..ot (FUN51~54). ..o 7-26 ~ 7-29
NHCTPYKLUMMN NPEOBPA3OBAHNSA KOAOB ...ccvveeeeeaieeareesieeenueeeneesnseesseeenneas (FUNS5~64). ... 7-30 ~ 7-46
MHCTpYKUUKM yNpaBneHNsa XOA0M MPOTPAMMDBI 2 .....ccccevevvreeeeeeiiirreeeaeeanns (FUNB5~71) ..evevveeeiiieeeeee 7-47 ~ 7-54
MHCTPYKUMN B-B ..ot (FUN74~86). ....ooeeeverreeeeennns 7-55~7-72
WHCTPYKLUUN DYHKLNIA HAKOMUTENBHOTO TAMMEPA ..ecoveveeeeireeerieee e (FUN87~89). ..cceveeeiiiieiieeene 7-13 ~7-74
MHCTPYKLUMN CTOPOXKEBOTO TANMEPA ..eeveeieeriereeesiinreeeeesiansneeeeesennseeeeasens (FUN9O~91). eeveeeiieeeeee 7-75~7-76
CKOPOCTHOM CHETUMKITANMMED ..cc.ueeiieiiiieeitiie ettt ettt (FUN92~93). .. 7-77 ~7-78
VIHCTPYKLIMM MEYATU OTUETA .evvviieeeiiiirieeeeesaeieeeeeeeessnneeeessennsseeeeessnnnsnees (FUN94) ... 7-79 ~ 7-80
MHCTPYKUUN YCKOPEHUSI/ZAMEAMEHUS ... (FUN95) .. .o 7-81 ~7-82
TaBMUUHBIE MHCTPYKLIMM ...ttt ettt (FUN100~114). ..oovvrireiens 7-84 ~ 7-101
MaTPUUHBIE MHCTPYKLIMM .ceeeiiiieee e e et ee e e et e e e e et e e e e e et e ae e s ennree s (FUN120~130) .....ccvvveeeenn. 7-103 ~ 7-113
WHCTPYKLUUKN NOBULMOHMPOBAHUA HTTY . (FUN140~143). ..ooovieens 7-114 ~ 7-119
MHCTPYKUUN Pa3PELLUEHUS/ZANMPETA ..eoeeeiieeiieeeeaieiieeeaaesaeneeeaeeaaeeeeeaeaaanes (FUN145~146). .....ccveeene... 7-120 ~ 7-121
VHCTPYKUNN PYHKUMIA CBABM ..eeeeeieieieeeeeiiiieeeeeseeittee e e e e sneaeeeeesennnneeeaeans (FUN150~151). ..o, 7-122 ~7-123
VHCTPYKUUN NEPECHINKM AAHHDBIX 2....ciiiiiiiiiieeaeaaaiieeaaeeaaneeeeaeeaenneeeeeaeanns (FUN160) . oo 7-124 ~7-125

MHCTpyKuuKn onepauuin Hag Ymcnamm ¢ nnaBaroLwen 3anaTon................ (FUN200~213). ..o, 7-126 ~ 7-140



MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUNZZ FUMNZ2
BREAKE BbIXOO N3 UMKIIA FOR U NEXT BREAKE
(BREAK)
CumBON peNnemnHo-KOHTaKTHOM CXeMbl
-22P.
YnpasneHue onepauyen  —ENTH Break

e Ecnu Bxoa ynpasnexusa onepauvenn "EN"=1 unu "ENAN" (umnynbcHaa uHCTpykumns P) nsmexsietca 0>1, To MHCTpyKUUA
3aBepuiaeT umkn nporpammbl FOR n NEXT

e [lporpamma BHyTpu umkna FOR un NEXT Gyget nocnepoBatenbHo BbinonHsaTbest N pa3 (napametp N HasHavaeTcs ans
uHcTpykuun FOR), HO ecnu Heo6X0AMMO BLIATU M3 LiUKNa BbINOMHEHUS Nocine MeHee Yem N npoxoaoB uukna, To cnegyeT
nogatb MHCTpykumio BREAK

o  WNHcTpykuma BREAK gomkHa 6biTb pacnonoxeHa BHyTpu uukna nporpammbl FOR n NEXT

— FM{RST v
Ty
FOR | D10
-17.CMP———— M200
f———EN{ sa:  pioo b — )
sb: ROY  fa=b —
Ha<h —
M200
-»—| |7 EMA BEREAK
F15
— EMq (+1) W HOWF—
ol
MEXT
08 MOY———
+—EN{5 W
D 01000
Onucaxue CueTuuk, ucnonb3yemblin Anst BbINOMHEHUS Lnkna uHeTpykumm FOR n NEXT, HasHavaeTcsa pernctpom D10,

nporpamma BHyTpu umkna mexgy FOR u NEXT npegHasHadyeHa pfns noucka LwwabnoHa AaHHbIX,
xpaHsiwerocs 8 D100, B Tabnuue peructpos, HaumHas ¢ RO. Ecnn Takon wabnoH 6ygeT HangeH, To LUK
roucka 3aBepluaeTcsl 1 ynpasneHve nepegaetcs nocre MHETpykumn NEXT. Ecnm takon wabnoH He 6ygeT
HangeH, To umkn noucka 6yaet BbinonHeH N pa3 (N - ato cogepxumoe D10) m 3atem ynpaBneHue
nepepaetca nocne uHcTpykumn NEXT. M200 ykasbiBaeT coctosiHue noucka, a D1000 - ato ykasartenb
noucka.
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 23 [
DIVAS

48-PA3PAOHOE OENEHNE

FUN 233
DIV48

CurmBON penemHO-KOHTaKTHOW CXEMbI

YnpasneHve onepaunen — ENTA

Bes 3Haka/Co 3Hakom  — WS

~23P.DIV48
Sa

Sh
D

D=0 —  YactHoe =0

ERR—  Denutens =

0

Sa: HavanbHbI pernctp 4enumoro

Sb: HavanbHbIN pernctp genurens

D: HavyanbHbIN pernctp ansa xpaHeHust pesynbTaTa
neneHus (YactHoe)

Sa: OnepaHgbl Sa, Sb moryT wucnonb3oBaTb
uHOekcHole peructpel V, Z, PO~P9 ans peanusauun
KOCBEHHOW agpecauun.

Avanason | H OFR | SR |RCR| DR KR
R0 |r3004|Raoea|rsooo| Do | vz
One-
paria r3e30) R3067 | Ra167) RE071 | Danas | PO-Fa
Sa
Sh

B

e Ecnu Bxop ynpasnexus nHctpykumen namensetca “EN’=1 nnm “ENN’ (umnynbcHas uHcTpykumus P) namensietca 0>1, 1o
BbINONHAETCS onepauns 48-paspsgHoro denenvs. [envmoe v Aenutens obpasyloTcs Tpems nocrefoBaTernbHbIMM
permctpamm, HadnHas ¢ Sa u Sb cooTBeTCTBEHHO. Ecnu pesynbTtat paBeH Hynto, Bbixog ‘D=0" 6ygeT ycTtaHoBrneH B 1.
Ecnu genutenes paseH Hynto, To ‘ERR’ 6yaeT yctaHoBneH B 1 1 perucTp pesynbtata He U3MEHUTCS.

e Bce wucnonb3yemble B yHKUMM onepaHabl AsnswTcs 48-pasdpsgHbiMu, Tak vto Bce Sa, Sb u D coctoar m3 3
nocneaoBaTerbHbIX PErMCTPOB.

Mpumep: 48-paspsigHoe genexnve

B atom npumepe genumoe obpasyetcsa pernctpamu R2, R1, RO, oHo genutcsa Ha genutenb, obpasoBaHHbIv peructpamm RS,
R4, R3. YacTHoe coxpaHsieTcst B pernctpax R8, R7 n R6.

X0 23P.DIV48——

F—Ent{ sa: R ¢

Sb: R

"

.?u

LO=0—

FERR—

R2Z | Ri

RO

2147483647

R | R4

R3

1234567

A
=~

re |

R6

YacTtHoe
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 24 B CYMMA FUN 248
(CnoxeHne 6noYHbIX AaHHbIX)

SUM SUM
CviMBON penenHO-KOHTaKTHOW CXeMb
—24DP.SUM
YnpaeneHue onepauyein —ENT{ S S: HavyanbHbIi HOMep permcTpa UCTOYHMKA.
N N : KonnyecTBo cyMMUpyeMbIX permcTpos
(nocnepoBatenbHble N 6roYHbIX AaHHbIX, HAYMHas ¢ S)
o D: Pernctp, B KOTOPOM XpaHUTCSA pesynbTaT CyMMUPOBaHWS
OnepaHapl S, N, D MoryT ncnonb3oBaTtb MHAEKCHbIE PETUCTPbI
V, Z, PO~P9 ansa peanusauun KOCBEHHOM agpecaumm
Ovanazon| WX | WY WM Ws |JTMR [CTR] HR IR | OR | SR |ROR| DR | K xR
wxo [ wo | wmo | wso | To | co | ro [R3sao|r3004]|Raose|rRsooo] Do |1 [ vz
One-
e WX240| Wy 240 | WI1896 | wsaed | 1255 | C255 |R3p39|R3003| R3067 |R4167 |RB071 |Daoas| 511 | PO-PO
S : : : : .
N
D

e Ecnu Bxog ynpaeneHus onepaumen “EN"=1 unn “ENN’ (umnynbcHas MHCTpykums P) namensietca 0> 1, To cknagbiBaroTcs
nocnegoeartenbHble N 6510koB 1316- nnm 32-6MTOBbIX (MHCTPYKUMSA D) peructpoB Ans BbIYMCIEHUS CYMMbl U pe3ynbTaT
COXpaHsieTCcs B perucTpe, kotopbli 0603Ha4veH kak D.

e Ecnu 3HayeHne N paBHo 0 nnum 6onblue 511, To onepaums He BbINOSIHAETCS.

e [lopTbl cBA3K port1 unu port2 MOXXHO MCMONb30BaTh B KavecTBe MHTepdeiica CBA3N OBLLEero HasHaYeHnss ¢ NPOTOKONOM
ASCII. Ecnu ansa obHapyXeHusa owmboK BblIOpaH MeTon KOHTPOMbHOM CYMMbl, TO 3Ty UHCTPYKLUMIO MOXHO MCMOMb30BaThb
ANA pacyeTa CyMMbl Mpy nepejade AaHHbIX, a Takke MUCMoNb30BaTh 3Ty UHCTPYKLMIO AN NMPOBEPKU CYMMbl O MPUHATBIX
[OaHHbIX.

(Mpumep 1) Ecnn M1 namensietca OFF>ON, To cneayrowias MHCTPYKLUMS BbIMONHUT CyMMUpOoBaHue 16-pa3psigHbiX AaHHbIX.

M1 sl e CreBa noka3aHO, KaK BbIMOMHSETCS CyMMUpOBaHWE 6
F—ENT{5: RO 16-pa3psgHbIx perncTpos, HaumHaa ¢ RO, u pesynbTart
N: B coxpaHsaeTcsa B pernctpe R100.
o R100
RO=0030H
R1=0031H
R2=0032H 2 R100 = 012FH
R3=0033H N
R4-0034H
R5=0035H
nve cm aBHo ON, To 6yaeT BbINONHEHO CYyMMUPOBaHUe 32-pa3psaaHbixX AaHHbIX.
Mpumep 2 E M1 p ON oy, Y p 32-pasp
Wi 240.5UM e CneBa nokasaHo, KaK BbIMOMHAETCA CyMMUPOBaHME Tpex

32-paspsagHbix pernctpos, HaumHasa ¢ DRO, u pesynbtar
coxpaHseTca B permctpe DR100.

R1 » RO=0031003CH
+ R2=00330032H = R101-R100 = 00A5009BH
R5 » R4=004710030H

A
[#X]




MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 25 D&

MEAN

CPEOHAA
(CpenHee 3HaveHue 6noka gaHHbIX)

FuN 25 @@

MEAN

YnpasneHue onepauuen = ENT:

CumBON penemHO-KOHTaKTHOW CXEMbI

25DP.MEAN

o

ERR = Owwubka ananasoHa N
Mo

O

S: Homep perucrtpa UCToYHUKA

N : KonuuyecTBo ycpeaHsieMbIx pernucTpoB
(nocnepoBaTtenbHble N perncTpoB, Ha4MHas ¢
S)

D: Homep pernctpa ans
pesynbTaTta (CpeaHero 3HayeHus)
Onepangpl S, N, D wmoryt wucnonb3oBatb
nHOekcHole peructpol  V, Z, PO~P9 ansa
peanusaunm KOCBEHHOI agpecaLumm

coxpaHeHus

Ovnanazon | WX [ WY W Ws |TMR|CTR] HRE IR OR sk |ROKE| DR | K ¥R
- [ weo [ wvo [ wmo [wso | o | co | ro |rseao|raoos|racee|rsooo| Do |2 | vez
- W 2A0[ Wy 240 [T 806 | Wsond | T255 | C255 | R3839 | R3903 | R3067 | R4167 | REOTT | D400 | 256 | PO-PO

5

M

]

Ecnn Bxop ynpasnenus onepauvenn “EN’=1 wnu “ENAN’ (umnynbcHas wuHcTpykuma P) msmensietca ¢ 0 go 1, 1o

cknagbiBatoTcss N nocnegoBatenbHbix 16- unu 32-6MToBbIX (MHCTPYKUUS D) YMCNEHHBIX 3HAYEHWI, HAUMHas ¢ S 1 3aTeM
pesynbTat genutca Ha N. CpeagHee 3HayeHue (C OKpYrmeHMeM 3HAKOB Mocfne AeCATUYHOM 3ansTon) COXpaHseTcs B
perncTpe, ykazaHHom Kak D.

"ERR" 6ygneT yctaHoBneHa B 1, 1 onepauusi He BbINOMHSETCS

X0 - 25P MEAN— e B npum
|—EN“T‘- E] R 0 FERR- 3Ha4YeHn
Mo 3
D R 10
] RO 123
N R1 9
(N=3)
R2 788 12349
3
gxo=T
p [_Rio_| 306 |

Ecnu 3HaveHne N m3BnekaeTcs n3 permctpa, U OHO He NEXWT B Auanas3oHe oT 2 o 256, To Toraa owunbka gnanasoHa N

epe nporpammbl CreBa Haxo4uTca cpefHee
e 3 nocnegoBaTenbHbIX 16-pa3psaHbIX

peructpoB, HaunHas ¢ RO, 1 pe3ynbTaT coxpaHsieTcs B
16-paspsigHom peructpe R10.

306 (Okpyrnenue octaTka)
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 26 I [J
SQRT

KBAOPATHbI/ KOPEHb

FUN 26 D@

SART

CumBON penemHO-KOHTaKTHOW CXEMbI

YnpaBneHve onepaunen

Err— Ouwwnbka ananasoHa S

S: Pernctp UcTo4HMKa Ans n3BneyeHust
KBaApaTHOrO KOPHS

D: Peructp aonsi coxpaHeHus pesynbtaTa
(3Ha4eHns1 KBagpaTHOrO KOPHS)

OnepaHgpl S, D mMmoryt  ucnonb3oBaTb
MHOeKcHble peructpbl  V, Z, PO~P9 pgns
peanusauuv KOCBEHHON agpecaunm

Ovanason| Wi | WY W Ws | TME | CTR | HR IR OR | SR |ROR| DR K XR
WX0 | WD WO Ws0 T0 co RO | R3840 | R3904 [ R3568 | RA000 | DO 16/32- W d
One- 6ut
paHa - -
o V240 WY 240 WINTBRE WSS | T255 | C255 | R3839 | R3903 | R30GT | R4167 | RBOVT | D085 PO-P3
3 - - > - - E :
D

o: R

2147483647

0

ERR-

e Ecnn Bxog ynpasneHus onepaumen ‘EN"=1 unu “ENAN’ (umnynbcHas wHCTpykuma P) uameHsetca ¢ 0 go 1, TO
n3BneKaeTcsl KBagpaTHbIA KOPEHb (C OKpyrneHueM umdp nocne AeCATUYHON 3ansiTon) U3 3HaYeHWsl, yka3aHHOro nonem S,
1 pesynbTaT COXpaHsieTcs B perucTpe, ykasaHHoMm kak D.

e Ecnn 3HayeHve S wu3Bnekaetcs M3 permctpa U OHO oOTpuuaTenbHO, TO Toraa owubka 3HadveHns S "ERR" 6yget
ycTaHoBneHa B 1, n onepauusi He BbINOSHSIETCS.

WHCTpyKUMSl cneBa BblUMCHSIET KBagpaTHbIA KOpeHb U3
KOHCTaHTbl 2147483647 n coxpaHsieT pe3ynbTtat B RO.

2147483647 |

dxo=T

K1

RO

46340

2147483647 = 4 634095

R1

RO

OKpyrreHue
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN
FLIN 27 EE MN3MEHEHWE 3HAKA FUN 27 Dﬁ
NEG (B3aTne oTpuuaTenibHOro 3Ha4eHus) NEG
CumBON penenHo-KOHTaKTHOW CXeMbl
_=DP. D: Pernctp ons nsameHeHus 3Haka
Ynpaenenue onepaupeii  —ENTY NEG D OnepaHpa D MOXeT NCNoNb3oBaTh MHAESKCHbIE

peructpbl V, Z, PO~P9 ons peanu3aunmn KOCBEHHON
agpecaumm

Avanason WY WM Ws [TMR]CTR] HR OR

SR | ROR| DR XR

| Wo WD WSO [ TO co RO | R3804
One-
R WY 240 [ WMNTBSE WS84 | T255 | C255 | R38349 | R3067

R39G8 | RA000 | DO VeZ

[ D

RA167 | RADT1 | D4oas [ PO-F9

Ecnu Bxop ynpaeneHus onepauuen “EN”=1 unn “ENAN (nmnynbcHas nHcTpykuma P) namersetca ¢ 0 go 1, To nsmeHsetcs
3HaK (TO eCTb BbIMUCMAETCA AOMNOMHEeHWe A0 2) BEeNWYWMHbI perncTpa, ykasaHHoro kak D, u pesynbTaT coxpaHsieTcs B

ncxogHom peructpe D.

J
I—E N ENJIEFF R 0 . MHCprKLI,I/IFl CrneBa BblYMCNAET USMEHAET 3HaK perncrpa

RO n coxpaHsieT peaynbTat B RO.

Ecnn BennunHa perncrpa D oTpuuaTtenbHad, To onepauna nsMeHeHna 3Haka caenaet ee NONOXUTENBHON.

D [ Ro | 12345 | & 3030H
Ixo=T
D | Ro | _12345 | = crem
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA
ABCOJTIOTHOE 3HAYEHUE FUN 28 m ﬁ

FUN 28 m ﬁ (HaxoxpgeHue abcontoTHOM BENNYNHDI)
ABS ABS
CumBON penemHO-KOHTaKTHOW CXEMbI
280 P- D: Peructp uctovHuka Ans HaxoxaeHus abconoTHOro
3HaYeHus
YrpaBreHue onepaunen = ENT{ ABS D Onepanra D MOXeT UCMonb30BaTh MHAEKCHbIE perncTpbl V, Z,
P0~P9 onsa peanu3aumm KOCBEHHON agpecaLn

HR | OR | SR | ROR| DR AR

Wy W WS | TMR |CTR
V-Z

Ws0 TO co RO | R3904 | R3968 | RE000| DO

[vanasoH
Wo WD

One-

e Wy240 | wis96 | wsosd | 1255 |C255) R3839 [ R3967 | R4167 | RB0T1 | D495 | PO-PY

* #

e FEcnun Bxoag ynpaeneHus onepauvei “EN"=1 wunmm “ENAN’ (umnynbcHasi uHcTpykums P) mamensietca ¢ 0 go 1, 1O
BblUMCISIETCS abCONOTHOE 3HAYEHUE COAEPXKMMOrO perncTpa, ykasaHHoro kak D, n pesynbraT coxpaHsieTcsl B MICXOOHOM

peructpe D.

X0 28DP
MHCcTpyKuma cneBa BbluMcnsieT abCcontoTHOe 3HaveHue

—EN™ ABS |[R 0O .
peructpa RO n coxpaHnseT pesynbtat B RO.

D |R1T RO _12345 “FT CFCTH
{Ixo=T
D |R1T RO 12345 ¥ 3039H
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA

FUN29 I B FUN29o I @
EXT PACLUMPEHUME 3HAKA EXT

CuMBON penenHo-KOHTaKTHOW CXEeMb!

D: Pernctp ans paclumpeHus 3Haka
20P OnepaHg D MoxeT ncnonb3oBaTb MHAEKCHbIE pernctpbl V,

Z, PO~P9 ons peanusauumn KOCBEHHON agpecauum
YnpaBneHve onepauvein ENT‘[ EXT D

Puanazon | W'Y WM WS |TMR|CTR| HR OR SR | ROR | DR AR
W0 WO WSO T0 co RO | R3804 | R3968 | R5000 | DO V-1

One-
Y MY 21 v aas | v slooss| R 67 1167 7 PO~P9
o WY240 [WM1896 | WS984 | T255 | C255 | R3838 | R3967 | R4167 | RBO71 | D4085

D ‘ s

Ecnun Bxog ynpaeneHusa onepauuen “EN’=1 nnm “ENAN’ (MmnynbcHas wmHCTpykums P) mnamensetca ¢ 0 go 1, 1o aTta
WHCTPYKUUSI NPOBOAMUT pacluMpeHne 3Haka 16-pa3psigHOro YMCIEeHHOro 3HayeHust, ykasaHHoro kak D, oo 32-paspsigHoro
3HAYEeHMsA 1 coxpaHsieT ero B 32-pas3psigHOM pernctpe, obpasoBaHHOe OBYMS nocrnegoBaTtenbHbiMu cnosamu, D + 1 n D.
(Oba 3Ha4eHus1 paBHbI, OQHAKO UCXoOHOE nMeeT opMaT 16-pas3pagoB, M OHO paclumpsieTcs oo hopmMaTa 32-paspsgHoro
YMCNEHHOTO 3HAYEHMS).

OTa MHCTPYKUMSI pacLUMpsieT YNCNEHHOe 3HadYeHne 16-pa3psigHOro pernctpa B 3KBUBANEHTHOE YMCIIEHHOE 3HaYeHNe B 32-
paspsigHoM perucTtpe (Hanpumep, 33FFH npeobpasyetca B 000033FFH). 3Ta MHCTPyKUMS B OCHOBHOM NpeAHasHayYeHa

ONS YMCrneHHbIX onepauun (+,-,%,/,CMP......), koTopble MoryT 6paTb B kayecTBe onepaHgoB 16- unu 32-paspsigHble
yncneHHble 3HaveHust. MNepen onepaumelt Bce onepaHabl A0MKHbI ObiTb Npeobpa3oBaHbl B 0ANHAKOBbLIV hopmar.

X0 20p e UHcTpykuma cneea 6GepeT 16-pa3psgHoe YUCINEHHOE
3HaveHne RO, pacwwupsieT ero o 32-pa3psigHoro u
}*EN‘T EXT |R 0 coxpaHsieT ero B 32-paspsaHom peructpe (DRO=R1RO0),

cocTtaBneHHom 13 RO n R1.

R1 B15 RO B0
3HaueHne R1 1o pacu]vrpeHMH 3HaKa
D | RTRO urHopupyetcs oo 111 1f 11 110} of Of 1) 1] 1 12345

{dxo=T

B31 R1 B16|B15 RO BO
0 [Riro [1[]a[a]afa[aloa[afo{s[a]o[s[ o s[a[ of o[ ] o[a[ 1] n[1[ o] o o[ o o a] 12345

3HayeHue 6uta B15 3anonHset 6utel B31-B16,(ecnn B15 paseH 0, To Bce B31-B16 6yayT pasHbl 0)

o pacwvpenus (16 6ut) RO= CFC7H=-12345

YucneHHble 3Ha4YeHUs 3TUX BENUYMH PaBHBbI.

Mocne pacwupenus (32 6uta) R1RO=FFFFCFC7H=-12345

7-8




MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 30 OMNEPAUNA MO OBLUETO HASHAYEHUA FUN 30
PID (KpaTkoe onucaHue) PID
CumBOn penernHo-KOHTAKTHOW CXeMbI
Ts : UHTepBan pabotbl MNMUO-perynstopa
SR : HavanbHbin pervctp Tabnuubl napameTpoB
-30.PID — yrpasneHnsi NpoLIECCOM, COCTOSILLINIA 13 8
Pexum — amdTs L ERR — Owwmbka ycTaBku nocne/:I,OBvaTeanbIX perncTpos.
OR : BeixogHow peructp MO
SR - PR : HavanbHbin peructp  Tabnuubl
napamMmeTpoB yrnpaBrneHns npoLeccom,
Bes Bui6poca= BUM4 OR : = HA = TpeBora BepxHero ypoBHsi COCTOSILLMIA U3 7 nocneaoBaTerbHbIX
perucTpos.
PR :
Hanpasnexne— D/R WR: - LA — Tpesora HimkHero ypoeHa ~ WR : HauanbHbii pernctp paboyenn nepemeHHom
ONS  BHYTpeHHux onepauun MO, Ons
paboyert NepeMeHHON HYXHbl 7 PErncTpoB u
fvanason | HR | ROR | DR K MX Henb3s UCMOoNb3oBaTb B APYrMX 4YacTax
R0 | rsoool Do nporpammei.
One-
pakn R3839 | RBOT1 | D405
Ts 1~3000
SR '
OR )
PR !
WR '

o  OyHkumsa MNL paboTaeT cornacHo Tekyllemy 3Ha4vyeHuto nepemeHHoln npouecca (PV), nony4yeHHOMY W3 BHELUHEro
aHanoroBoro curHana u 3HayeHus ycTaBku npouecca (SP) n BbIMONHSET Bbl4MCReHWe cornacHo dopmyne TMAL.
PesynbTaT BblYMCNEHUI SIBNSIETCA YNpPaBRsioWMM BbIXOAOM Ans YrNpaBrsieMoro npouecca, KOTOpbIi MOXHO nopatb
HernocpeacTBEHHO B MOAYMb aHarNoroBoro BbIXOA4a Unv B ApYrov BbIXOAHOW MHTePdENC, N COXPaHUTb ANs AanbHenwen
obpaboTkn. Mcnonb3oBaHue Ans npouecca npaBusibHO HacTpoeHHoro MN[-ynpaBneHns No3BonseT nony4ntb ObICTpPoe n

nnaesHoe nameHeHune PV k 3HaveHno SP, ycTonunBoe K BO3MYyLLEHMAM npoLlecca.

e  ®opmyna ML B umdposom cdopmare:
n

Mn =

Pb

Ti

Td
PVn
PV n-1
En

Ts
Cosur

: YnpasnsoLwmi BbIxoa BO BpemMs 'n

. I'IepemeHHaﬂ npouecca BO BpeMAa n

[(D4005/Pb) x En]+ 3 [(D4005/Pb)xTixTsxEn] — [(D4005/Pb)xTdx(PVn-PVn-1)/Ts] + Casur
0

n "

: 3oHa nponopumMoHanbHOCTK (amanasoH: 2~5000, eguHuubl 0,1%. Kc (ycunenue) =1000/ Pb )
: MocTosiHHas BpemeHn nHTerpupoBaHus (avanasoH: 0~9999 cooteetcTtByeT 0.00~99.99 noBTOPOB/MUHYTA )

: NMocTosiHHasa BpemeHu anddepeHumpoBaHns (amanasoH: 0~9999 cootseTcTByeT 0.00~99.99 MuHyTaMm )

n.n

: NMepemeHHasa npouecca Bo Bpemsa "n-1"

n

: Owwmbka Bo BpeMs "n” = yctaeka ( SP) - nepemeHHast npouecca Bo Bpemsi 'n” (PVn)
: MntepBan BpemeHun Beiuncnenuii ML (ananason: 1~3000, eguHuuel @ 0.01 cek )

: CoBur ynpasnstoLlero Beixoga (ananasoH: 0~16380 )

e [logpo6Hoe onucaHue aTon yHKUMM NpuBeaeHo B rnase 20.
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN31 ﬁ BbIYNCITIEHME CRC16 AL El ﬁ
CRC16 CRC16
CviMBON penenHO-KOHTaKTHOW CXEMb
~31P.CRC16 — MD : 0, mnagwun 6ant perucTpoB AN BbIYUCIIEHUS CYMMBbI
. CRC16
YnpasneHue onepauvein — ENTH MD : - D=0 —
s - :1, 3ape3epBupoBaHO
- ERR —
N S : HavanbHbIi agpec ang sbluncneHns CRC16
N : OnuHa Bbiuucnenuii CRC16 (B 6antax)
D D  : Peructp HasHayeHus ans coxpaHeHusi pesynbTaTa
BbluymcneHns CRC16.

Mvanason] HR | ROR | DR K Peructp D coxpaHsieT ctapwimin 6ant cymmsl CRC16
- . Peructp D+1 coxpaHsieT mnaawmmn 6ant cymmbl

| e RO |R5000| DO CRC16

parA r2839 | Reo71 | Da09s OnepaHgbl S, N, D wmoryt wucnonb3oBatb WHOEKCHbIE
D 0-1 permctpbl V, Z, PO~P9 pna peanu3aumm KOCBEHHOM
S agpecaumm
N 1-256
D :

e Ecnu Bxog ynpaenexus onepaumen “EN"=1 unn “ENAN’ (nmnynbcHasa nHcTpykumst P) namensietcsa ¢ 0 go 1, 1o 3anyckaeTtcst
BblYMCIIEHNE KOHTPOSIbHOW LMKNnyeckon cymmbl CRC16, HauMHas ¢ mnagwero Ganta S no N 6aiitam, pesynbtaT
coxpaHsieTca B permctpe D n D+1.

Bbixog nnankatopa "D=0" 6yaet paBeH ON, ecnu pe3ynbTaT BbluMCreHNUs paseH 0.

BblumcneHuss He NpPoBOAATCS U BbIXOA MHAMKaTopa owmnbkn "ERR" 6yaet paBeH ON, ecnu aAnvHa ykasaHa HeBEpHO.

Mpu cBA3KN ¢ NporpaMMmpyemMbIM nepugepruinHbIM YCTPOMCTBOM B ABOMYHOM hopMaTe AaHHbIX O4EHb 4acTo UCMONb3yeTcs
KOHTponb owmnbok nepegayn no CRC16; xopolio nsBecTHbl npotokon cesAsn Modbus RTU ncnonbsyeT aTy cymmy Ans
o6HapyXeHns owmnbKM B Kagpe CooOLLEeHNS.

CRC16 - 370 pe3ynbTaT NPOBEPKM C MOMOLLLIO LIMKIIMYECKOrO KOAa, BbIYUCISAEMOro No COAEPKNMMOMY COOBLLIEHNS.
Bbluncnenme CRC16 npoBogutcst MO AaHHbIM NPUHATOrO COOOLLEHUST BMECTE C KOHTPOSIbHBbIM 3HAYeHWeM, pesynbtaT
BbIYMCINEHNI A0MKeH ObITb paBeH 0, 3TO 03Ha4aeT oTcyTCTBME OLWMBOK B Kagpe COOBLLEHUS.

L DaF. MOV OnucaHne Ecrm MO wu3amensietca 0->1, 71O 3anyckatoTcs
— ENPM S DO BbluncrneHnss CRC16, HauuHasi ¢ mnagwero 6anTta RO,
D: V OnvHa BbluMcneHuid ykasaHa B DO, 3HayeHne CRC
coxpaHsietcs B perunctpe RO+V u  RO+V+1.
r31P.CRC16— Mpepnonaraetca D0=10, peructpbl R10 n R11 6yayt
EN 4 MD: 0 |D=0- XpaHuTb 3HadyeHne CRC16.
S RO
N DO FERR-
D : ROV
S D
Crapwwit 6anT MnagLumi CrapLunit Mnagwmui
Gant Gant Gant
RO BespasnuyHo BanT-0 R10 00 CRC-Hi
R1 BespasnuyHo BanT-1 R11 00 CRC-Lo
R2 BespasznunyHo Bant-2
R3 BespasnuyHo bant-3
R4 BespasnuyHo bainT-4
R5 BespasnuyHo Bawnt-5
R6 BespasnuyHo Bawnt-5
R7 BespasnunyHo Bant-7
R8 BespasnunyHo Bant-8
R9 BespasznnyHo Bant-9
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WWWw.servote

NHCTpyKUMS paclump

chnica.ru MNepeBof, BbiNofHeH KoMnaHnen CepBoTEXHMKA

E€HHbIX (PYHKLIMIA

FUN32 NMPEOBPA3OBAHME HEOBPABOTAHHOIO 3HAYEHNA FUN32
ADCNV AHAJTIOIOBOIO BXOOA 4~20 MA ADCNV
(ADCNV)
CumBON penenHo-KOHTaKTHOW CXEMbI
Pl : 0, HacTpomnKa NonsipHOCTM MOAYNS aHanoroBoro Bxoaa B
- 32.ADCNV OQHOMOMSAPHBINA PEXUM
Ynpaenenue onepauven —EN- Pl : :1, HacTpolika NONSPHOCTM MOAYMs aHaNOroBoOro Bxoaa B
s OMNONAPHBIN peXUM

Buibop 14/12 - paspsigos — F/T7] N

S : HavanbHbI agpec perncTpoB UCTOYHUKA.

D N : Konnyectso npeobpasoBaHuii (B crioBax)

D :HayvanbHbI agpec perMcTpoB Ha3HaAYeHUs.

OnepaHgpl S, N, D MoryT ncnonb3oBaTb UHAEKCHbIE perncTtpbl V, Z,

vanason :| HR IR ROR DR K P0~P9 ans peanusauumn KOCBEHHON agpecaumu.

One-
paHn

RO R3840 | R5000 Do

R3B39 | R3903 | RBOT1 | D4095

0-1

g|lZ|n|X

e Ecnu nmeetcs aHanoroBblii Bxog Toka 4~20 MA, Hanpumep, C aHanoroBOro BXOAHOrO MOZYIMsl, HO AManasoH BXOOHOTO
curHana Ha aHanoroBoM Bxoge coctaBnser 0~20 MA (yctaBka 10 B - ogHononsipHasl) U MMeeTca CMeLleHue
HeobpaboTaHHbIX AaHHbIX W3MEPEHWU, TO 3Ta WHCTPYKUUS MO3BOMSIET YCTpaHUTbL CMelleHue U npeobpasoBaTb
HeobpaboTaHHble AaHHble uamepeHui B ananasoH 0~4095 (12-paspsigoB) unu 0~16383 (14-pa3psgoB), NMOCKOMbKY OH

ynobeH gns nocn

enytowleri 06paboTkm.

e Ecnu Bxoa ynpasneHus onepaumeit "EN"=1, To 6yaeT BbinonHeHo npeobpa3oBaHune, HaumHas ¢ S, annHown N, 1 pesdynbtaT
Oynet coxpaHeH B pernctpax D.

®  VIHCTPYKUWMS He BIMOMHAETCA B CryyYae HeBepHOW AnuHbl N.

e Ecnuexop "F/T"=
paspsaHbIi MOAYy.

Mpumep:

MO
— EN
FIT

OnucaHue

S

R3840
R3841
R3842
R3843
R3844
R3845

0, TO 3TO 03HayYaeT 12-pa3psagHbIi MOAYNb aHanoroBoro Bxoaa; ecnu Bxof "F/T"=1, To aTo o3HavaeT 14-
Nb aHanoroBoro BXoaa.

Ecnn MO paBHo ON, TO BbinonHsieTca npeobpasoBaHne 6 Touek, HaunHasa ¢ R3840, npuuem Oymet
yCTpaHeH caBur HeobpaboTaHHbIX nokasaHun 4~20 MA, n cooTBeTCTByOLME 3HadveHns 0~4095 GyayT
coxpaHeHbl B permctpax R500~R505.

D
1229 R500 0 {4 mA)
409 R501 2047 (12 mA)
2047 = R502 4095 (20 mA)
2048 R503 0 {0 mA)
2048 R504 0 {0 mA)
2048 R505 0 {0 mA)




MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN35D[E

XOR

NCKNKOYAKOLWEE NI

FUN 35 ) [@

XOR

CumBON penemHO-KOHTaKTHOW CXEMbI

Sa : WcxoagHoe gaHHoe a ans onepauumn
Wcknovatowee NI
35DP.XOR—
YnpasneHuve onepauven —EgENT Sa D=0 —Pe3ynbTaT kak 0
) Sb  : WicxogHoe gaHHoe b ans onepaummn
Sb ; Wckntovatowee UIMA
D D . PerncTp onsa xpaHeHus pesynbTaTta
onepauun XOR
OnepaHgbl Sa, Sb, D wmoryT wucnonb3oBaTb
MHOeKcHble  peructpel  V, Z, PO~P9 pgnsa
peanusaunm KOCBEHHOI agpecaLmm
Ivanason WX Wy WM WS [TMR|CTR| HR IR OR | SR |ROR| DR K XR
o WX0 [ WY0 [ Wm0 | WSO | TO | €O | RO |R3840|R3904|R3968|R5000[ DO | ... o | V-7
paHa +/- uncno ~
WX240 | Wyz40 | winsee |wsos4| T255 | €255 |R3839|R3903| R3967|R4167 |RB0T1|D4095 PO~P2
Sa
Sh
D

e Ecnu Bxoa ynpaeneHus onepauumen “EN’=1 wunm “ENAN’ (MmnynbcHas uHCTpykuus P) mamensietca ¢ 0 go 1, 1o
BblNoMHAeTca normdeckas onepaums XOR (ucknwvawlwee wvnu) Hag daHHeiMM Sa n Sb. OTa onepauus npoBoauTcs
nopaspsifHO, OHa CpaBHMBAET COOTBETCTBYHOWME OUThl Sa n Sb (BO~B15 unn B0~B31), n ecnu 6utbl B 0gHOM paspsife
MUMEIOT pasHble 3HaYeHus1, TO COOTBETCTBYIOWMI 6uT B D OyaeT paseH 1, nHade 6yaet paseH 0.

e Ecnu nocne onepaunu Bce 6utbl D paBHbl 0, To Toraa dnar "D = 0" 6yaeT paBeH 1.

. L N—0— e  UHCTpykuusi crieBa BbIMOSHAET JOrMYECKYl0 onepauuio
ENTy Sa: R 2 D=0 XOR Hapg pervctpamu RO 1 R1 n coxpaHsieT pe3ynbTaT B
Sh: R 1 R2.
D: R 2
Sa RO 10111011 ]Oj1|1]O1]1]0]1
Sh R1T J1f1|{1jol1j1j1joj1jof1jojoj1j1]0
Oxo-T
D RZ [O[T{O[T 101 1{OT]1]1]10]0|1]0]1]7
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MHCTpYKUMA pacluMpeHHbIX PyHKLMIA

FUN 36 DI [d FUN 36 DI
YNR VCKITFOYAIOLLEE HE-UITN XNR

CumBON penemHO-KOHTaKTHOW CXEMbI

Sa : UcxogHoe gaHHoe a ans onepaumm XNR
35DP.XNR Sb : UcxogHoe gaHHoe b ansa onepaumm XNR

YnpasneHue onepauvenn — ENTH Sa : D=0 — PesynbTart kak 0
D : Peructp ans xpaHeHusi pesynbTaTta onepauum
XNR

OnepaHgbl Sa, Sb, D wmoryt wcnomnb3oBatb
nHaekcHole pernctpbl V, Z, PO~P9 gna peanusaumm
KOCBEHHOW agpecaunm

Avanasor | WX | WY | WM WS |TMR|CTR| HR IR OR | SR | ROR| DR K XR
WXO | Wvo | WMO WSs0 T0 | CO RO | R3840|R3904 | R3968 | R3000| DO V-Z
One- 16/32-6ut
pang, +/- uncno )
WXZA0 WY 240 |WMTB96 | W5884 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | RBO71 | D4095 PO~-P9
Sa
Sh
D

e Ecnu Bxog ynpaenenusi onepauuwern “EN"=1 unu “EN(” (MmnynbcHass uHCTpykuusi P) mamensietca ¢ 0 go 1, To
BbINonHsAeTca nornyeckasn onepauma XNR (nckniovatowlee He-unn) Hag gaHHeiMm Sa u Sb . OTta onepaumsa nposoauTca
nopaspsiiHO, OHa CpaBHMBAET COOTBETCTBYHOWME OUThl Sa n Sb (BO~B15 unn B0~B31), n ecnu 6utel B 0gHOM paspsiae
UMeloT OAMHAKOBbIE 3HAYeHUs, TO cooTBeTCTBYIOWMI 6uT B D ByaeTt paseH 1, nHade 6yaet paseH 0.

e Ecnu nocne onepauuun Bce 6uthl D paBHbl 0, To Toraa dnar "D = 0" 6ygeT paBeH 1.

X0 36P.XNR
_ X e VIHCTpyKUMA creBa BLIMOMHAET NOTMYECKYl0 onepauuio
}—ENT Sa: R 0 fD=0— XNR Hag pervctpamu RO 1 R1 1 coxpaHsaeT peaynbTaT B
Sb: R 1 R2.
D: R 2

Sa | RO [11O0]1 111 jOof1 1 ]o0f1j1{Of1[{1]0]1
Sb | R1T [T 71111011 f1jo1joj1fojof1j1jo
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN37D][J

ZNCMP

CPABHEHME C 30HOM

FUN 37D [J

ZNCMP

CumBON penemHO-KOHTaKTHOW CXEMbI

S :Peructp ansa cpaBHEHUS C 30HOMN
r37DP.ZNCMP SU : BepxHee npefgernbHoe 3HayeHne
YnpasneHue onepaumeii— ENTH{ & - INZ — BHyTpU 30HbI
. SL : HwxHee npepenbHoe 3HaveHne
Su: F5>U — Bolwe BepxHero npegena
S OnepaHgbl S, SU, SL MoryT ncnonb3oBaTb
- S<L — Hwxe HwKHero npepena MHOeKcHble pernctpsl V, Z, PO~P9
Ana peanusaunm KOCBEHHOW agpecaunm
" ERR — Owmbka sHaueHns npegena
Avanason | \\fy WY VI WS |TMR|CTR | HR IR | OR | SR |ROR| DR K XR
WX0 WYO0 WWIVIO W0 TO (0] RO |R3840|R3804|R3968|R5000| DO Wz
One- 16/32-6ut
paHa +/- yucno
WXZ240 | WY240 | WMTBYE | WS9B4 | T255 | C255 |R3B39|R3903| R3967|R416T|REOT 1| D4085 PO-P9
S
suU
SL

Ecnn Bxop ynpaBnenusi onepauvein “EN"=1 unu “EN” (umnynbcHas WHCTpykumsi P) mnameHsietca ¢ 0 go 1, 10 S

cpaBHUBaeTCs ¢ BepxHUM npegenom SU u HwkHUM npegenom SL. Ecnu S pacnonoxeHo mexay BEPXHUM U HVBKHUM
npepenamn (SL<S<SU), To Toraa dnar HaxoxaeHus BHyTpu 30Hbl "INZ" ycTtaHaBnuBaetcsi B 1.

Ecnun 3HaueHne S Gonblie BepxHero npegdena SU, To ¢nar npesbileHns BepxHero npegena "S>U" yctaHaBnuBaeTcs B 1.

Ecnu 3HayeHne S MeHbLUe HMXKHero npegena SL, To donar onyckaHusi Hke HUKHero npegena "S<L" ycraHaBnvBaeTcs B
1.BepxHuii npegen SU pgomkeH ObiTb Gonblie HmxHero npegena SL. Ecnn SU<SL, Tto dnar ownbkm npegenos "ERR"

yCTaHaBMBaeTCA B 1,1 MHCTPYKUUA HE BbINONTHAETCA.

X0 ~37P.ZNCMP— Y0
| —ENNS: R 0 [INZ—)
Su: R 1

s.: R 2 [V~
FS<L —
| ERR—
S RO 200
Su R1 300
! R2 100
s - -~

[o BbINONHEHUsI

(BepxHee npeaenbHoe 3HadeHue) SL

(HwxHee npepenbHoe 3HaveHe)

MHCTpyKums cnesa cpaBHuBaeT 3HadeHne RO ¢ 30HOM C
BEPXHMM UM HWKHUM npedenamu, 06pa3oBaHHbIMU
peructpammn R1 n R2. Ecnu 3HayeHusa RO~R2 Takue, kak
rnokasaHo Ha cxeme BHWU3Y creBa, TO pesynbTart byaer,
Kak MokasaHo crnpaBa Ha CXeMe.

Ecnu Bbl XOTUTE NOMYYNTb COCTOSHUE HAXOXAEHUS BHE
30HbI, TO Toraa MoxHo mncnone3osats OUT NOT YO, unu
MOXHO BbINONMHUTE onepaumio  WIWN  Hag aBymsa
Bbixogamu S>U n S<L 1 nomectutb pesynbTat B YO.

YO
xo— T
—

Pe3yﬂbTaTbl BbIMNOJIHEHNA
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 40 B) [ FUN 40 DI [§

BITRD HTERVE BUTA BITRD

CuMBON penenHo-KOHTaKTHOW CXEeMb!

40DP.BITRD

YnpaBneHue onepaumnen = ENTd S

S : VcxoaHble AaHHble NS YTeHUs
N : Homep 6uta B AaHHbIX S AN CYUTLIBAHMS.

OBT == BbixogHom 6ut
Onepangbl S, N Moryt wucnonb3oBaTb WHAEKCHbIE
peructpbl V, Z, PO~P9 gns peanusauum KOCBEHHOW

agpecaumm
ERR =1 0uin6ka aHauenms
Avanasor | WX | WY W Ws |TMR | CTR | HR IR OR | SR |ROR| DR K XR
WX0 | WYOo WO Ws0 TO co RO | R3840 | R3804 | R30968 | RG000) DO V-Z
One- 16/32-6uT +/-
paHa yucno
WH2A0| WY 240 WIMTB06 | WSOB4 | T255 | C255 |R3B30) R3003 | R3067 | RAT6T | RBOT1| D40O5 PO-F9
S
N 0~31

e Ecnu Bxog ynpaenenus onepauuein “EN"=1 nnm “ENAN" (umnynbcHast uHcTpykuusi P) namensietca ¢ 0 go 1, 1o 6epetcs
o6uT Ne N 13 gaHHbIX S, 1 OH NnomeLleHns B BbixoaHown out "OTB".

e Ecnu Bxoa ynpasneHus yteHnem “EN’=1 unu “ENAN" (umnynbcHas vHCTpykumsa P) He nsmersietca ¢ 0 oo 1, TO MOXHO
BblbpaTb coxpaHeHue B Bbixoge “OTB” ero nocnegHero coctosHust (ecnv M1919=0 ) unn cbpoc ero B Homb ( ecnu
M1919=1).

e FEcnn onepaHg 16-paspagHbin, 1o adpcpekTuBHbIM guana3oH ana N paseH 0~15. Ecnn onepaHp 32-paspsigHbii
(nHcTpyKuma D), To ananasoH gns N paseH 0~31. Ecnu N 3a npegenamm aToro AvanasoHa, To dorar owmokn BenuyumHel N
"ERR" ycTaHaBnmBaeTcs B 1, U MHCTPYKLUMA HE BbINOMHAETCA.

X0 40P.BITRD Y0 e WHcTpykums crieea cunTbiBaeT 7-oi 6uT (X7) cocTosHns
ENTM S WX 0 LOTB ( ) 13 WXO0 (X0~X15) u BbiBoguT ero B Y0. Pesynbtat 6yget
creayowmm:
N o7 -ERR-
X15 X7 X0

s wxo [1[1]o]o]1]1]1]e]1]o]o]1]1]0]0]1]

N—7 Oxo-T

vo [1]
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 41 B [§ SAMUCH EVTA FUN41 D[/
BITWR BITWR

CumBON penemHO-KOHTaKTHOW CXEMbI

D: Pernctp ansa 3anucu 6uta
41DP.BITWR N : Homep 6uTta B pernctpe D ans 3anucu.

ERR =N QOwubka sHauenns Onepangbl N, D MoryT ncnonb3oBaTb MHOEKCHbIE
permctpel  V, Z, PO~P9 gns peanusauyuu
KOCBEHHOW apecaunm

YnpasrneHue nepecbInikon = ENTY D :

But 3anucu = INB

Avanasok | WX | WY WM WS |TMR|CTR| HR IR OR | SR |ROR | DR K AR

WX0 | WYD WD Ws0 TO co RO P R3840 | R3804 | R3968 | R5000 | DO 0 0 V-Z
One- -
paHa

WHZA0[WY240] WIMTE96 | WS884 | T255 | C255 | R3838 | R3903 | R3967 | R4167 | RE071 | D4095 |15 31| PO-P9

v *

=9

e  Ecnu Bxog ynpaeneHus onepauven “EN’=1 unu “ENAN” (umnynbcHas MHCTpykuusa P) namensetcs ¢ 0 go 1, To 6ut ans
3anucu (INB) 3anucbiBaeTcs B N-biti 6uT pernctpa D.

e Ecnn onepang 16-paspsagHbii, To adcpekTmBHbIM ananasoH ans N paseH 0~15. Ecnu onepang 32-pa3psgHbiv
(vHCTpykuma D), To ananasoH ans N paseH 0~31. Ecnu N 3a npegenamu atoro AnanasoHa, To dnar owmnbkm BennyinHel N
"ERR" ycTaHaBnuBaetcs B 1, U MHCTPYKUMS HE BbINOMHAETCA.

41P.BITWR—
e VHCTpyKuusi crneBa 3anvcbiBaeT COCTOsIHME GuTa 3anmcu
)_ENT D: R 0 -ERR- INB B 6uT B3 peructpa RO. Ecnu npegnonoxuts X1 =1,

TO pesynbTaT OyaeT crneayrLmm:
}—| NB{ N : 3

X1 1

N3 G\?XO T

ofro | [T TP TTTTIof 0]

B15 B3 BO

Bce gpyrue 6uthl, kpome B3, He MeHstoTCs
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MHCTpYKUMSA pacluMpeHHbIX (PyHKLMIA

FUN 42 D@ FUN 42 [§

BITMV MEPECBIJTIKA BUTA BITMY

CumBON penemHO-KOHTaKTHOW CXEMbI

S : VicxoaHble AaHHble Ans nepechInku
Ns: HasHayaeT 6ut Ns BHyTpM S Kkak 6ut
MCTOYHVMKa

42DP.BITMV!

YnpasneHue nepechbinkoit — ENT ERR— Owwubka 3HayeHus N

D : Pernctp HasHayeHusi 4nst nepecbInku

Nd : HaznauyaeT 6uT Nd BHYTPUY D Kak 6ut
npuemMHunKa

OnepaHgbl D, N wmoryT wucnonb3oBaTb

nHaekcHole peructpol V, Z, PO~P9 ans

peanusaunm KOCBEHHOW agpecaLum

Avanason | /Y| WY W Ws [TMR |CTR| HR IR OR | SR |ROR| DR K AR
WX0 | WYD WD W0 T0 co RO ] R3840 | R3904 | R396E | R5000| DO V-Z
One- 16/32-6ut +/-
paHa 4ucrno
VWH2A0 WY 240 [WIM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | RBOTT | D4095 PO~P9
&
Ns 0~31
D
Nd 0~31

Ecnu Bxog ynpasnenusi onepauven “EN"=1 unn “ENN’ (umnynbcHast MHCTpyKums P) namexsietcs ¢ 0 oo 1, To coctosiHie
OuTa, ykazaHHoe Ns BHYTpU S, nepemellaetcs B 6uT, ykasaHHbln Nd BHYTpu D.

Ecnu onepaHa 16-pa3psaaHbiv, To addekTuBHbIN ananadoH ans N paseH 0~15.Ecnu onepaHa 32-pa3psgHbivi (MHCTpyKUUS
D), To acdhcbekTmBHbIN ananasoH ana N paeseH 0~31. Ecnu N 3a npegenamum aToro guanasoHa, To donar olwmnoKM BENNYUHBI
N "ERR" yctaHaBnmBaeTcs B 1, U MHCTPYKUUS HE BbINOSHSETCS.

ERR- e VHcTpyKkums cneea nepemMellaeT cocTosiHne outa B11
(X11) n3 S B nonoxeHne 6uta B7 BHyTpn D. Kpome buta
B7, apyrue 6utebl B D He meHstoTCSA.

Ns—11
Oxo-T
Nd—7 M
pfrO [ [ TP T T T TP P
B15 B7 BO
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 43 D] [@ FUN 43 ] [@

MEPECBIJIKA MONYBAUTA
NBMV NBMV
CuMBON peNenHo-KOHTaKTHOM CXEMb!
S : VcxopgHble AaHHbIe NSt NePeChINKM
Ns : Hasnauaet nony6anT Ns B S kak nony6anT-mcTo4HUK
Ynpasriexue D : Peructp HasHayeHUsa ans nepechbisiku
nepeceinkoin  — ENT4 S ERR = Ouwmubka aHaueHns N
Nd : HaznauaeT nony6ant Nd B D kak nony6anT-npuemMHuK
Onepangpbl S, Ns, D, Nd mMoryT ncnonb3oBaTb UHOEKCHbIE
peructpbl V, Z, PO~P9 ans peanusaunm KoCBEHHOMN
agpecaumm
Avanazon | WX | WY WM WS [TMR|CTR] HR | IR | OR | SR |ROR| DR K AR
wxo | wyo | wwmo | wso | To | co | RO |R3840|R3904|R3968 [R5000] DO V7
e 16/32-6uT
aHa +/- yncno
g wxzao)wyz4o] wiiags [ wsoad | 1255 |c2s5 |R3830|R3003 | R3967 | R4167 |RB0O71| D40as PO-PY
S
Ns 0~7
D ; "
Nd 0~7

e Ecnu Bxop ynpaenenusi onepaumeit “EN"=1 nnm “ENAN (umnynbcHas uHcTpykuust P) namensietcs ¢ 0 go 1, To nony6ant
Ne Ns n3 S nepemelyaetcs B nony6anT, ykasaHHbli Nd B D. (Mony6ainTt coctont us 4 6ut. HaumHas ¢ mnagwero buta
peructpa B0, kaxabln nocnegosatensHble 4 6uta obpasytoT nonybant, To ectb BO~B3 obpasytot nonybant 0, B4~B7
ob6pasytoT nonybant 1, n 1.4.)

e Ecnn onepaHa 16-paspagHbi, To adekTuBHbln Anana3oH ans Ns u Nd paseH 0~3. Ecnu onepang 32-paspsiaHbii
(nHcTpyKuma D), To ananasoH paseH 0~7. Ecnn N 3a npegenamu atoro gvanasoHa, 1o dnar owmnbkn senuumHel N "ERR"
ycTaHaBnmMBaeTcs B 1, U UHCTPYKUMS He BbINOSHSAETCS.

43P .NEMV

X0
|—EN’I‘ R ERR- e WHcTpykums crneBa nepemelyaet TpeTtuin nonybant NB2
5 (B8~B11) n3 S B nepsbii nonybant NB1 (B4~B7) B D.
Opyrue nony6avitel B D He n3meHsoTCS.
'R
1
B15 BO
sfro | [ [P ifsfofn [ T T T T[T
N'BS NE’aE NYE’J NTEEO
Ns—2
Oxo T
Nd =1 =
NB3 NB2 NB1 NBO
pfre | [ [T T T[T [afafofa] [ []]
B15 BO
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 44 D] [§ . FUN 44 D[
BYMV MNEPECBIJIKA BAUTA BYMV

CumBON penemHO-KOHTaKTHOW CXEMbI

S : NcxoaHble gaHHble ans nepecblsikn

-44DP.BYMV: Ns : HasHayaeT 6aiiT Ns B S kak 6anT-MCTOUYHUK
Ynpaenenne — ENTH{ S F ERR — Owwubka sHauennsa N D : Peructp HasHadeHus Onsi nepecbinkn
nepechInkon Ns
B Nd : HasHauaeT 6ait Nd B D kak GaiT-npuemHmk
D : Onepangbl S, Ns, D, Nd wmoryt wucnonb3oBaTtb
Nd nHaekcHole peructpel V, Z, PO~P9 gna peanusauun
- KOCBEHHOM agpecauumm
Auanazon | \WE | WY WM Ws |TMR | CTR | HR IR OR | SR |ROR | DR K xR
wxo | wyo | wmo | wso | To co RO | R3840|R3904 | R3968 [R5000| DO V. Z
One- 16/32-6uT +/-
paHg yucno
wxz40lwyz4o| w896 |wsosd | 1255 | c255 [R3839 | R3903 | R3067 | R4167 | RBOT1 | D4095 PO-PY
%
Ns 0~3
D ; ;
N 0~3

e  Ecnu Bxoa ynpasnenus onepauunen “EN"=1 unu “ENAN” (umnynbcHasa HCTpykumsa P) namensetcsa ¢ 0 go 1, to 6ant Ne Ns
u3 S nepecbinaertca B 6anT, ykasaHHbi kak Nd B D. (baiT coctouT n3 8 6ut. HaumHasa ¢ mnagwero 6uta peructpa BO,
Kaxabl nocnegoBaTenbHble 8 6uTOB 06pasytoT H6awnT, To ecTb BO~B7 obpasytot 6ant 0, B8~B15 obpasytoT 6anT 1, n 1.4.)

e Ecnn onepaHa 16-paspagHbii, To addpekTuBHbIN Anana3oH ansa Ns u Nd paseH O~1. Ecnu onepang 32-paspsiaHbii
(nHCcTpyKuma D), To ananasoH paBeH 0~3. Ecnv N 3a npegenamu 3Toro AvanasoHa, To donar owmnbkn BenuumHel N "ERR"
ycTaHaBnuneaeTcs B 1, U MHCTPYKUMSA He BbINOMHAETCS.

X0
}—EN'I‘ S e WHcTpykums cneBa nepecbinaet Tpetun 6ant (B16~B23)
13 S (32-paspsagHbii pernctp, coctoawmin 3 R1R0), B
nepBbii 6anT B D (32-paspsgHbiii pernctp, COCTOALLMIA
13 R3R2). Opyrue 6antbl B D He nameHsioTcs.
B15 BO
s|riRO] [ [ [ P[P afofnfafafolafa [ TP PP PP PO ITLTT]
e PN . PN "y s - rg
Ea@T 3 BawT 2 Bait 1 Bawit 0
L
Ns—2 I3
gxo- T
Nd 1 G\‘
Baiit 3 Bant 2 Banr 1 Bait 0
p[R3re| [ [ [ [ [T TTTITTI[folafafafola il [[T[[]]]
B31 BO
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 45 [@

XCHG

OBMEH

FUN 45 [@

XCHG

YnpaBneHvue obMeHoM

CumBON penemHO-KOHTaKTHOM CXEMbI

Da : Peructp a gnst obmeHa
Db : Peructp b gns obmeHa

Onepangpl Da, Db moryt wucnonb3oBatb WHAOEKCHbIE
pernctpbl V, Z, PO~P9 ans peanusauum KOCBEHHOWN
agpecaumm

manazon | Yy WM WS |TMR|CTR| HR | OR | SR |[ROR| DR AR
WYO WMO WSO TO co RO |R3004|R30968|R5000] DO V- Z
One-
paHg -
Wy 240 w1896 |wsasd| 1255 | C255 |R2839|R3967|R4167|RE0T 1| D40gs| PO~PY
Da ) ’
Db

e FEcnn Bxoa ynpaeneHns obmeHom “EN’=1 wunm “ENAN (umnynbcHas wHCTpykums P) unsmensetca ¢ 0 go 1, 1o
obmeHuBaeTcs cogepxxumoe peructpa Da n peructpa Db B 16-paspsigHom nnu 32-paspsigHom (MHCTpykumu D) dopmare.

X0

—EN™ Da :

Da
Db

Da
Db

45P . XCHG
e UHcTpykums cneea oOMeHuMBaeT cogepxumoe 16-
R 0
pa3psagHbix pernctpos RO n R1.

Db : R 1

B15 BO
RO |0JOoJOjOjOjOjofojOjOjOjOfOfO[O]D
R1T 11111 frrpaprpafrf1f{1|a

Ixo-T

B15 BO
RO [T[T]11 111111 ]1]1]1
R1 |O|jO|OfO|OJjOJO|O|OfO|OjO|O|OfO]O
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MHCTpYKUUNSA paclUMpeHHbIX (PYHKLMIA

FUN 46 ﬁ OBMEH BANTOB FUN 46 ﬁ
SWAP SWAP

CuMBON peNenHo-KOHTaKTHOM CXEMb!
46P,
YnpaBneHne OOMEHOM == ENT‘!VSWAF’ D

D: Pernctp gns obmeHa 6aiiToB gaHHbIX

OnepaHg D moxeT ncnonb3oBaTb UHAEKCHbIE perncTpbl V, Z,
P0~P9 gns peanusauumn KOCBEHHON agpecaummn

T
Avanasor  \\Y WM WS |TMR|CTR| HR | OR | SR | ROR| DR xR
Wwyo | wmo | wso | To | co RO |R3904 | R3968 | R5000| DO V. Z
One-
paHa R q e N R P e A — = ) 1]
WY240 | W806 | wsoad | T255 | C255 | R3839 | R3967 | R4167 | RE0T1 | D40gs | PO-PY
D ; ;

e Ecnu Bxopg ynpaeneHusa onepauunen “EN”=1 unu “ENAN’ (umnynbcHas uHCTpykuusa P) mnameHsietca ¢ 0 go 1, 1o B 16-
paspsgHOM perncTpe, ykasaHHoMm kak D, BbinonHaeTca obmeH aaHHbiMy mnagwero 6anta 0 (BO~B7) u crapwero 6avita 1

(B8~B15).
B15 B8 B7 BO
| Bant 1 (ctapLumit) | Bawt 0 (Mnagwmin) ‘
X0 46P e UHcTpykuma cneBa oOMeHMBaeT MeCTaMu [aHHble
H I—ENT[SWAP R 0 mnagwero 6aiita (B0~B7) u crapwero 6aiita (B8~B15)
B RO. PesynbtaT 6ygert cneayowum:

bant 1 Bant 0

~ 7

D | RrRo [ofo]1|1]o]ol1]1[1]1]1][1]0o]ofo]0]
B15 B8 B7 BO

Ixo-T

B15 BO
Dl RO |‘I|1|‘I|1|O|D|O|O|O|O|1|1|O|0|1|1|
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 47 § FUN 47
ﬁ OBbLEOAVMHEHWE MONYBANTOB ﬁ
UNIT UNIT
CumBON peNnemnHo-KOHTaKTHOM CXeMbl
S: HavanbHbI perncTp UCTOYHUKA AN 00beauHeHns
47P.UNIT N : KonuuyectBo 06beanHsaembix nonybanToB
Ynpasnexve —ENT{ S l ERR — Ownbka 3HaueHns N
obbeanHeHnem
D: Pernctpbl, xpaHsiLime obbeanHEHHbIE AaHHbIe
OnepaHabl S, N, D moryT ncnonb3oBaTb UHAEKCHbIE
peructpsl V, Z, PO~P9 ans peanusaumm KOCBEHHOWM
agpecaumm
VEREEE] Cwx | owy WM WS |TMR|CTR| HR IR OR SR |ROR| DR | K| XR
WX0 | wyo [ wwo wso | To | co | RO |R3840|R3904|R3968|R50001 DO | 1| v-Z
One-
B _
WX240 [wvz40] w1896 | wsoed | 7255 |c255| R3839 [ R3003 | R3967 | R4167 [ RRO71 | D40gs| 4 | PO-PY
S
N
D

e Ecnu Bxoa ynpaeneHus onepauvein “EN"=1 vnu “ENAN (umnynbcHas mHcTpykumsa P) nameHsietca ¢ 0 go 1, To u3 N
nocneaoBaTenbHbIX PErMCTPOB, HauMHas ¢ S, 6epytca mnagwue nonybantsl NBO, u oHM 3anucbiBaloTcA B NonybanThbl

NBO, NB1, ...

NBn-1 npuemHuka D B Bo3pacTatowiem nopsigke. MonybanTtsl, He 3anonHsemble B D (ecnn N HeyeTHoe),

sanonHsoTes 0. (Mony6aT coctont u3 4 6ut. HaunHas ¢ mnagwero 6uta peructpa B0, kaxabii nocnegoBatenbHble 4
O6uTa obpasytoT nonybanT, To ectb BO~B3 obpasytot nonybawnt 0, B4~B7 obpasytoT nonybant 1 u 1.4.)

e JOTa MHCTpyKumus Tpebyet onepaHaa Tonbko Tuna WORD (16 6uT). B cuny aToro o6614HO MOXHO MCNOMb30BaTb TOMbLKO 4
nony6aviTa. NMoatoMy avanasoH 3HaveHuin N coctaBnsieT 1~4. Ecnm N 3a npegenamu aToro gnanasoHa, To donar owmnbku
BenmunHbl N "ERR" ycTaHaBnuBaeTcd B 1, U UHCTPYKUMS HE BbINONHAETCS.

w w
R

47P.UNIT——
S:R

0 tERR-

B15 B12B11 B8B7 B4B3 B0

Heob6beamHsembit nony6anT NB B npuemHuke
3anonHsetcs 0

WHcTpykums cnesa 6epeT mnagwuve nonybantsl NBO u3
Tpex pernctpoB RO, R1 u R2 un 3anucbiBaeT ux B
nony6artel NBO~NB2 B pernctpe WYO.

N-—3

NB3 ‘NB2 NB1 NBO
D |w Yoloooolo1o0ofooi1ojoooi]
visg 4 A YO

RO 0001
R1 0010
R2 0100

¥

NB3

L L] L

NB2  NB1 NBO
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIA

FUN 48 [d y FUN 48[
DIST PACMNPELOENEHNE NMONYBANTOB DIST
CumBON penenHo-KOHTaKTHOW CXEMbI
S: MicxogHble AaHHble AN pacnpeaeneHns
48P .DIST— N : KonnuyectBo pacnpegensiembix nonyGanTtos
YnpaseneHue —ENT{ § FERR — Ouwmnbka sHaueHna N
pacnpegeneHnem

D: HavyanbHbIN perncTp ans xpaHeHusi pacnpeneneHHbIxX
OaHHbIX

OnepaHgbl S, N, D MoryT wucnonb3oBatb WHAEKCHbIE

peructpel V, Z, PO0~P9 pgna peanusauuy KOCBEHHOW

agpecauunn
EMEERET AT WY WM WS |TMR|CTR] HR IR OR | SR |ROR| DR K XR
W0 WYQ0 WO Ws0 | TO | CO RO |R3840| R3804 R3968| RE000| DO V- Z
One- 16/32-6ut
paHa +/- yncno )
w240 | w240 |wih1896|wsog4| 1255 |c255|R3839 | R3003 | R3967 | R4167 | RE071| D095 PO-Pg
5
N 1-4
D

e Ecnu Bxop ynpaenenusi onepauuern “EN"=1 vnm “ENAN’ (umnynbcHasi MHCTpykums P) nameHsietca ¢ 0 go 1, o m3 S
6epytca N nocnepoBaTenbHbIX nonybanToB, HaunHasa ¢ Mnagwero nonybanta NBO, n oHu B Bo3pacTarllem nopsgke
nepecbinaTca B Mnagwmne nony6antel N peructpos, HaunHas ¢ D. B peructpax D Bce ocTanbHble nonybaiTbl, Kpome
NBO, cb6pacbiBatotcs B 0. (Monybant coctout u3 4 6ut. HaumHas ¢ mnagwero ©Outa peructpa BO, kaxgbin

nocrnegosatenbHble 4 6uta obpasytoT nonybanT, To ecTtb BO~B3 ob6pasytotT nony6ant BO~B3, 0 obpasyT nonybant
B4~B7 nT.48.)

e  OTa UHCTpyKuns TpebyeT onepanga Tonbko Tuna WORD (16 6uT). MoatoMy 06bI4HO MCnonb3yroTca Tonbko 4 nonybanTa,
Tak 4To AnanasoH 3HayeHu N paseH 1~4. Ecnn N 3a npegenamu atoro avanasoHa, To dnar owunbku senuymHel N "ERR"
ycTaHaBnmBaeTcsi B 1, U UHCTPYKLMSA HE BbIMOMHSAETCS.

X0 48P.DIST
it e UHCTpykuusi crieBa nepechinaeT 3anucbiBaeT nonybanThbl
NBO~NB2 u3 peructpa WX0 B mnagwuve nony6anTbl
NBO Tpex nocnegoBatenbHbix pernctpos RO~R2.
I\I:?, NB3 NBEZ2 NB1 NEOD
X15 X1 X0 B15 BO
S | WXO |OOOO|O1 00‘001 O|0001|—) D RO |ODODOO0O|0000|0000)|000O1
NB3 NiBZ I\IEIH NBO |—>D+‘l R1 |0O000|0000|0000]0010
>D+2 R2 10000|0000|0000(0100
ey
E> NB1~ NB238Bce copoLueHbl B 0
xo— T
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN49E OBBbEANHEHUE BAVTOB FUN49E
BUNIT BUNIT
CuMBON peNenHo-KOHTaKTHOM CXEMb!
S: HavanbHbI agpec pernctpa UCTOMHUKa Ang
06beanHeHUs
49P.BUNIT N : KonnyecTtBo 06beanHAeMbIX 6anToB
Ynpaenexue onepauneii —ENT{ S

D: Pernctpbl Ansi coxpaHeHusi 06 beANHEHHbIX OaHHbIX
OnepaHgbl S, N, D MoryT wucnonb3oBatb WHAEKCHbIE
peructpbl V, Z, PO~P9 ans peanu3aumm KOCBEHHOWN
agpecaumm

[vanasoH HR ROR DR K
RO R5000 Do

One-

paHg -
R3839 | RBOTT | D4095

7]

=

1-256

e Ecnm Bxog ynpaenenus onepaumen “EN"=1 unu “ENAN’ (umnynbcHast mHcTpykuma P) mamensietca ¢ 0 go 1, TO
BblnonHseTcs obbeanHeHne 6anToB, HaunHas ¢ S, Bcero N 6aiToB, u pedynbTaT coxpaHsieTcs B perncrpax D.

o MHCprKLWIFl He BbINOJTHAETCA B Clly4ae HeBepHOI7I AnuvHbl N.

e [lpu nepepade AaHHbIX B NporpamMmMupyeMble nepudepuiiHble YCTPOMCTBa B ABOMYHOM (hopMaTe AaHHbIX 3TY UHCTPYKLMIO
MOXHO Mcnonb3oBaTh Ans 06beanHeHns 6aToB B croBa Ans nocneayouen o6paboTku Crnos..

Mpumep:

- R 2500

Onucaxne Ecnim M2 wuameHsietca 0->1, 71O BbIiNonHsAeTcss obbeAnHeHue OantoB, HadmHaa ¢ R1500, anuHa
00beanHeHns HasHaveHa B R999, a pesynbTaThbl COXpaHSOTCA B perncrpax, HadmHas ¢ R2500.
Ecnu npegnonoxuts, 4to R999=10, TO pesynbTaThl 06beanHeHns 6yayT coxpaHeHbl B R2500~R2504.

S D
Crapwuit Mnagwwmin CrapLumi Mnapgwwmin
GanT bawnt bant bant
R1500 BespasnnyHo Bant-0 R2500 Bant-0 bant-1
R1501 BespasnnyHo bant-1 R2501 bant-2 bant-3
R1502 bespasnunyHo bant-2 R2502 bant-4 bant-5
R1503 BespasnnyHo bBant-3 R2503 Bant-5 Bant-7
R1504 BespasnnyHo bant-4 R2504 bant-8 Bant-9

R1505 BespasnuyHo Bant-5
R1506 BespasnnyHo bant-6
R1507 bespasnunyHo bant-7
R1508 BespasnnyHo bant-8
R1509 BespasnnyHo Bant-9
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUNSOE PACMPEOENEHVE BANTOB FUN5OE
BDIST A BDIST
CumBON penenHo-KOHTaKTHOW CXeMbl
S: HayanbHbIN perncTp NCToYHMKa AN pacnpegeneHus
S0P.BDIST N : KonuuyecTtBo pacnpeaensieMbix 6antos
Ynpasnehue onepaumnein —ENTY S :

D: Peructpbl Ana coxpaHeHus pacnpeaeneHHbiX AaHHbIX
Onepangbl S, N, D MoryT wucnonb3oBaTb WHAEKCHbIE
peructpel V, Z, PO0~P9 pana peanusauuy KOCBEHHOW

agpecauuun
,ElmanaaoHI HR ROR DR K
One- RO R5000 Do
paHa
R3839 | R8O71 | D4085
2
A 1-256
D ¥

e Ecnn Bxog ynpaenenus onepaumen “‘EN"=1 unu “ENAN’ (umnynbcHas wmHcTpykuma P) mamensietca ¢ 0 go 1, TO
BbIMOJSIHAETCA pacnpegenexHve 6antos, HauMHas ¢ S, Bcero N 6anToB, u pe3ynbTaT coxpaHsieTcs B peructpax D.

e VIHCTPYKUMS He BbIMOSTHAETCS B Cnyyae HeBepHoW AnnHbl N.

e [lpu nepepaye AaHHbIX B Mporpammupyemble nepudepuiiHble yCTPOIMCTBa B ABOUYHOM hopMaTe 3Ty MHCTPYKLUIO MOXHO
1cnosnb3oBaThb ANA pacrnpeneneHvs 6aTos Ans nepefayv AaHHbIX.

Mpumep:
M2 50P.BDIST——
F—ENT S : R 1000
N : R 999
D : R 1500
OnucaHue: Ecnn M2 wusmensietca 0(1, ToO BbINOMHSAETCS pacnpegenennss G6antoB, HadnHas c¢ R1000, pnuvHa

pacnpegeneHus HasHadeHa B R999, a pesynbTaTbl COXpaHsATCA B pernctpax, HaunHas ¢ R1500. Ecnm
npeanonoxutb, 4to R999=9, To pe3ynbTaTthl pacnpeaeneHus 6yayT coxpaHeHsl B R1500~R1508.

S D
Crapwmn Mnagwwin Crapwun  Mnagwui
Oant Oant Gant Oant
R1000 Bant-0 BanTt-1 R1500 00 BanTt-0
R1001 bant-2 banTt-3 R1501 00 BawnT-1
R1002 bant-4 bant-5 R1502 00 banTt-2
R1003 bant-6 bant-7 R1503 00 banTt-3
R1004 bant-8 BespasznuyHo R1504 00 bant-4
R1505 00 Bant-5
R1506 00 bant-6
R1507 00 bant-7
R1508 00 bant-8
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 51 D)@

SHFL

FUN51T D@

cAaBur BNeBO SHFL

Ynpasnexue capurom — ENTH D

3apBuraembiii out

CumMBON penenHo-KOHTaKTHOW cxeMbl

D: Peructp ansa caosura

51DP.SHFL N : Konuyectso 61TOB casura

OTB — Bbigsuraembii out
OnepaHgpbl N, D MoryT ncnonb3oBaTtb MHOEKCHbIE
pernctpsl V, Z, PO~P9 ana peanusauumn
KOCBEHHOW aapecauum

— INB ERR=— Owwubka sHauyeHus N

JnanazoH

WX | WY WM WS | TMR|CTR| HR IR OR | SR |ROR| DR K XR

One-
paHn

WXO | WYO WO Ws0 TO co RO | R3840 |R3904 | R3968 |RS000 | DO 1 1 V- Z

WHX240[WY240 ] WM1B96 |WS984 | T255 | C255| R3839 | R3903 |R3967 | R4167 | RBOT1 | D4095 | 16 32 | PO-P9

v +

e Ecnu Bxoa ynpaeneHus onepauvein “EN"=1 wunm “ENAN’ (umnynbcHast uHcTpykums P) mameHsietca ¢ 0 go 1, 1o
BbINOSMHAETCS CABUM AaHHbIX B pernctpe D BneBo Ha N nocnepoBaTenbHbIXx OMTOB (B BO3pacTarowem nopsgke). MNocne
caBura BneBso camoro Mnagwero 6uta BO ero mecto 3anonHsetca 3agsuraemsiv 6utom INB, B TO BpeMs kak 3HaveHue
BblABUraembix 6utoB B15 nnu B31 (uHctpykuusi D) nepenaeTcs B BoigBuraemsinn 6ut "OTB".

e Ecnn onepaHp 16-paspagHbin, TO adppekTuBHbIn Auana3oH ana N paseH 1~16. Ecnn onepaHp 32-paspsigHbii

(MHCTPYKUMA

D), To ananasoH ansa N paseH 1~32. Ecnu N 3a npegenamu atoro gnanasoHa, To dnar owmnbku BenmumHbl N

"ERR" ycTaHaBnueaeTcs B 1, U MHCTPYKLUUS HE BbIMOSHAETCS.

51P.SHFL—— YO
X0 e  WHcTpykuusa cneBa casuraeT gaHHble B peructpe RO
|—ENT D:R 0 ‘OTB—( ) BNeBo Ha 4 6uta. Pe3ynbTaThbl NOKa3aHbl HUXE.
INB FERR-
YO B15 RO BO INB

[1 - [ofo[: TaToJo 1 To[1T1Ts +ToJoJo]o] -

dxo-T

YO B15 RO BO INB

Lofo[r]ofa]a{1]+]ofolo]ofr]a]r]x]

*
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 52 B[ FUN 52 Bl
SHER coBur BNPABO SHER

CumBON penemHO-KOHTaKTHOW CXEMbI

52DP.SHFR—

YnpaeneHue —ENT{ D - OTB — Bbigsuraembiit 6ut
GABMIOM

D : Peructp ansa cosura
N : KonuyectBo 6uToB casura

Onepanabl N, D MoryT ucnonb3oBatb MHOEKCHbIE pernucTpbl V, Z,
PO~P9 aons peanusauun KOCBEHHOM agpecaummn

INB

3aaBuraembiit 6ut - ERR — ouin6ka snadenus N

Avanasor | W\ | WY WM WS |TMR|CTR| HR | IR | OR | SR |ROR| DR K XR
WX0 | WYO WD Ws0 TO Cco RO |R3840|R3904|R3968|R5000] DO 1 1Tlv-Z
S:Hepc-l nnn
WXZ40 [WY240 |WIM1B96 |WS984 | T255 | C255 |R3839|R3903|R3967 |R4167 [RBOT1] D405 | 16 32 |PO-P9
D ) ,
N

e FEcnun Bxoa ynpasneHus onepauvei “EN’=1 wunm “ENAN” (umnynbcHas wuHcTpykuma P) msmeHsietca ¢ 0 go 1, 1o
BbINOMHAETCSH cABWUr daHHbiX B pernctpe D BnpaBo Ha N nocnepoBaTenbHbix 6uTOB (B yObIBatowem nopsgke). Mocne
cAaBura Bnpaeo camoro ctapiuero 6uta B15 nnm B31 (MHCTpykums D) ero Mmecto 3anonHseTcs 3agsuraembiv 6utom INB, B
TO BpeMs Kak BbiaBuraembivi 6ut BO nosiBnsieTcs B BbIXO4HOM Bblgsuraemom oute "OTB".

e Ecnn onepaHg 16-paspsagHbin, To addpekTBHbIM AnanasoH ana N paseH 1~16. Ecnu onepaHg 32-pa3psgHbivi
(vHcTpykums D), To ananasoH anst N paseH 1~32. Ecnu N 3a npegenamu aToro AnanasoHa, To cnar owmbkm BenuyunHbl N
"ERR" ycTaHaBnmBaeTcs B 1, U MHCTPYKLUMSA HE BbINOMHAETCS.

X0 52P . SHFR—— Y0
e WHcTpykuusa cneBa casuraeT gaHHble B peructpe RO
|—EN¢ D:R 0 —C)TBH ) BNpaBo Ha 15 paspsgoB. PesynbTaTtbl NokasaHbl HUKE.
N 15 INB B15 RO
. J
—INB ~ERR—
INB B15 RO BO Y0

E*TO’IG10’IO’IGTGTG10*D

INB B15 RO BO Y0

E 0|0)0j0JO|O|OJOJOJOJOJO|OJO[O]1 |E|
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN53 [ @ FUN5s3B @

ROTL LMKNWYECKWM COBUI BIIEBO ROTL

CumMBON penemHo-KOHTaKTHOW CXEMbI

D : Pernctp ¢ gaHHbIMM ANSA LMKIMYECKOro casura
N : KonuyectBo 6uTtoB casura
YnpasneHve

—E OTE — Linknuyeckm
LMKIYECKUM  CABUIOI

BblABUraemblin 6ut

OnepaHabl D, N MoryT ncnonb3oBatb MHOEKCHbIE PETUCTPbI
V, Z, PO~P9 anga peanusauumn KOCBEHHOM agpecaumm

ERR — Ouunbka
3HayeHusa N
Avanasor .| AWK WY WM WS |TMR|CTR| HR IR OR | SR |ROR| DR K XR
WXO W0 WIMO W50 TO co RO R3B40|R3904 | R3566 | R5000 | DO 1 1 V-7
One- nnm
paHg .
WH2A0 | WY 240 | WM 886 | W5984 | T255 |C255 |R3839 | R3003 | R3967 | R4167 | Ra071 | 04085 |16 32| PO-P9
D » .
N

e Ecnu Bxopg ynpaenexusi uuknudeckum casurom “EN’=1 unu “EN(” (MMnynbcHas MHCTpykums P) namensietcsa ¢ 0 go 1, 1o
BbIMOJHAETCSA LMKITMYECKUI CABUI BrEeBO AaHHbIX peructpa D Ha N paspsgoB (B BospacTtatowem nopsiake, 7o ectb B 16-
paspsaHon nHcetpykumn B0—B1, B1— B2, .... , B14—B15, B15—B0. B 32-paspsagHon uHctpykuun B0—B1, B1—-B2, ...,
B30—B31, B31—B0). OgHOBpeMEHHO 3HayeHMe UMKIMYecku BbigBuraemoro 6uta B15 wunu B31 (MHCTpykumsa D)
nosiBnsieTcs B BbIXOAHOM BblaBuraemom 6ute "OTB".

e Ecnn onepang 16-paspsgHbii, To adpekTMBHbLIM ananasoH ans N paeBeH 1~16. Ecnu onepang 32-pa3psgHbivi
(nHcTpyKuma D), To ananasoH gna N paseH 1~32. Ecnn N 3a npegenamu 3Toro gvanasoHa, To dpnar owmokn BenuyunHel N
"ERR" yctaHaBnuBaeTcs B 1, U MHCTPYKLUUS HE BbINOSNHAETCS.

53P.ROTL——
e HCTpyKkuMsi creBa LUMKIMYECKU CABUraeT [faHHble B

%0 Y0
}—ENT D:R 0 —(]TE,;( ) pervctpe RO Bneso Ha 9 paspsgos. PesynbTathl
N nokasaHbl HUXe.

FERR-

RO BO

1I1|1IWIDIOIOIOIwIOI1IOI1IOI1IOI<—|
v

Ixo-T

B15 RO BO

11Y0
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 54 . FUN 54
D ﬁ UMKIMMYECKIW COBUT BITPABO D ﬁ
ROTR ROTR
CumBON penerHo-KOHTaKTHOW CXEMb
D : PerncTp ¢ gaHHbIMK Ans LMKNMYECKoro casura
r54DP.ROTR N : KonuyectBo 6uTtoB casura
YnpaeneHue —ENT{ D : OTB — Lnknunyeckn
LUMKITMYECKMM COBUIOM BblABUraemsblin 6UT
N OnepaHabl N, D moryT ncnonb3oBatb UHAEKCHbIE perncTpsbl V, Z,
PO~P9 ansa peanusaummn KOCBeHHOMN agpecauum
Owwnbka
ERR — 4iauehus N
Auanason [ WX | WY WM Ws | TMR | CTR | HR IR OR | SR |ROR| DR K XR
WXO | WYO0 WIVID Ws0 TO C0 RO |R3B40|R3904 |R3968 |R5000] DO 1 1 V-7
One- unu
e W240PWY 240 WIMTB96 | WSO84 | T255 | C255 [R3B30|R3003 | R3967|R4167 [R3071|D4095] 16 32| PO-P9
D . ;
I

e Ecnu Bxoa ynpaeneHus umknuydeckum casurom “EN"=1 unm “ENAN’ (umnynbcHas MHCTpykumus P) namensietcsa ¢ 0 go 1, 10
BbINOMHAETCH LMKNNYECKUA CABUM BMPaBO AaHHbIX pernctpa D Ha N paspsgos (B ybuiBatolem nopsigke, To ectb B 16-
paspsaHon uHeTpykummn B15—B14, B14— B13, .... , B1—B0, B0—B15. B 32-paspsaHon nHctpykumm B31(B30, B30(B29,

, B1(BO, BO(B31). OgHOBpeMeHHO 3HayeHue LMKNuyeckn BblaBuraemoro 6uta BO nosiBnsetca B BbIXOAHOM
BblaBUraemom oute "OTB".

e Ecnn onepang 16-paspsagHbin, To 3adpekTMBHbIM ananasoH ans N pasBeH 1~16. Ecnu onepang 32-pa3psagHbiv
(vHcTpykums D), To amanasoH anst N paseH 1~32. Ecnu N 3a npegenamu aToro AnanasoHa, To cnar owmbkm BenuyunHbl N
"ERR" yctaHaBnueaeTcs B 1, U MHCTPYKLUUS HE BbIMOSHAETCS.

54P.ROTR——

X0
}—EN‘I‘ D:R 0

N

8

|—>I1I‘|I1I1IOIOIOI0

B15

~ERR-

YO0
L WHcTpyKuma cnesa MKNn4yeckn casuraet pgaHHble B

peructpe RO BnpaBo Ha 8 pa3psigoB. PesynbraThbl
rokasaHbl HUKe.

BO

RO
L1lo]1 IOI1IOI1I0?—‘

B15

vo[ ]<

Ixo-T

RO BO

L1lol1lof1]ol1]o]1]1]1]1]o]of0]0]

*

vo[1]
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN55 FUN55
B GD ﬁ NMPEOBPA3OBAHVE OBOWNYHOIO KOOA B KO IN'PEA B GE] ﬁ
CumBON penemHO-KOHTaKTHOM CXEMbI
55DP.B-> G — S :Hauano ncTouHMKa
D : HavanbHbIi agpec perMctTpoB HasHavYeHus.
Vnpasnehue onepaumein — ENT{S

OnepaHgbl S, D MoryT ucnonb3oBaTtb MHAEKCHbIE
peructpbl V, Z, PO~P9 anst peanvsaunm KOCBEHHOMN
agpecauum

Avanasor | WX | WY WM WS |TMR|[CTR| HR | IR | OR | SR |ROR| DR K XR
W W WU W C '} ¥ 5 -
- wxo | wyo | wwmo [ wso | To | co | Ro [R3840|R3904|R3968 [Rs000{ DO orrern | V2
. 1896 55 | c2s N PR (. 0-FFFFFFFFH .
wx240fwy240f Wi1896 [Ws9s4 | T2s5 | C255 | R3830| R3903 | R3967| R4167 [R8071[D4095 PO-F9
S
D .

e Ecnn Bxog ynpaenenus onepaumen “‘EN"=1 unu “ENAN’ (umnynbcHas wmHCTpykuma P) umamensietca ¢ 0 go 1, TO
BbINONHAETCA npeobpasoBaHue Kofa, npuyem S - 3To UCTOMHUK (ABOMYHbLIN kod), @ D - aTo HasHayeHue (kop pes) Ans

XpaHeHua pe3ynbTaToB.

e MeTog npeobpasoBaHyis NMoKasaH HUxXe.

XOR XOR XOR XOR XOR XOR XOR XOR XOR XOR XOR XOR XOR XOR XOR

8 Y VA VAV Vi VA VA VI VA VI VA VA VA VAN

1

1

L A e A A |

Mpumep 1: Ecnu MO nameHsetcs 01, To BbinonHseTcs npeobpasoBaHue 16-paspsgHoro koga

MO 55P.B->G—

|—EN'|~ S RO

D : R100

RO—1001070701010011B =2 R100

16-paspsigHbi ABomyHbIA Ko 13 RO npeobpasyetcs B
koa ['pes n pesynbtat coxpaHsetcsa B R100.

170111117111110710B
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN55 DI [|

B-G

MPEOBPA3OBAHVIE [IBOVYHOIO KOA B KOf IPESA FUNss BI[@

B -G

Mpumep 2: Ecnn MO =1, To BbINonHAeTcs NnpeobpasoBaHue 32-pa3psigHoro koga

MO 55DP.B—+G—
—EN{S: RO
D : R100

32-pa3psagHbin oBonyHbIA kKo n3 DRO npeobpasyetcs B
koA pest n pesynbtaT coxpaHsetcs 8 DR100.

DRO-00110111007001000010111100010100B = DR100-—-0010110010711011000111000100111108B
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN56 B [@

G->B

FUN56 0] [@

MPEOBPA3OBAHVE KOJA 'PEA B IBOVNYHbLIN KO G -B

CuMBON penenHo-KOHTaKTHOW CXEeMb!
56DP.G=> B S : Hauvano ucrto4Huka
—Ents D : HayanbHbI agpec perMcTpoB HasHayYeHus.

D

YnpaBneHve onepaumen
OnepaHabl S, D moryT ucnonb3oBaTtb MHAEKCHbIE
peructpbl V, Z, PO~P9 ons peanusauum KOCBEHHOWN

afipecaLmm
Avanazon | AN | WY WM WS |TMR | CTR | HR IR OR | SR |ROR| DR K XR
wxo | wvo | wmo | wso | 10 | co | rRo |Raso|Rraco4|R3oes[rRs0o0] Do V-

One- ’ ’ ? 0-FFFFH z
pana 0-FFFFFFFFH .
wx2a0] w240 wiisos |wsosa | 1255 | c2s5 [R3ss0| R3ooz|R3067|Ra167 [R8071|Da0os PO-~P9

e

D

e Ecnun Bxopg ynpaBneHus onepauvein “EN"=1 wmmm “ENAN’ (umnynbcHast uHcTpykums P) mameHsietca ¢ 0 go 1, 1o
BbINOSHSAETCS NpeobpasoBaHue kogda, Npuyem S - aTo UCTOYHMK (Kog pes), a D - 3To HasHadeHue (OBOMYHbLIA KoA) Ans
XpaHeHus pesynbTara.

e MeTog npeo6pasoBaHMﬂ NnoKa3aH HuXxe.

Mpumep 1: Ecnn MO nameHsietca 0> 1, To BbinonHsietTcs npeobpasoBaHue 16-paspsaHoro koga

MO 56P.GB
}—EN’[‘ S - Do e 16-paspsgHbin kog [pes m3 DO npeobpasyetcsa B
C e OBOUYHbIV KOA 1 pe3ynbTaTt coxpaHsieTcs B D100.
)

DO-—1001010107010011B = D100-1110011001100010B
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MHCTpYKUMA pacluMpeHHbIX PyHKLMIA

FUN56 . FUN56
G Bmﬁ NMPEOBPA3OBAHNVE KOOA N'PEA B IBOMNYHbLIN KOJ G BDE
Mpumep 2: Ecnn MO =1, To BbINonHAeTcst npeobpasoBaHue 32-pa3psigHoro koga
MO 56DP.G>B——
. e 32-paspsgHbin kog [pea u3 DDO npeobGpasyetcsa B
—EN{S: Do .
OBOUYHbIV KO, U pe3ynbTaTt coxpaHsieTca 8 DD100.
D : D100

DD0=00110111001001000010111100010100B = DD100=00100101110001111100701000011000B
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 57[F FUN57[d
DECOD AEKOANPOBKA DECOD

CumBON penemHO-KOHTaKTHOM CXEMbI

S : Pernctp ncxogHbix AaHHbIX ANs AekoampoBaHust (16 6utos)
57P.DECOD N s: HavanbHble 6UTbI 4ns 4ekoanpoBKM B S
S
Ns:
Ny :
D

Owwnbka

YnpaeneHue
ERR — owanasoHa

[EeKoaupoBKon ENT

NL : nvHa gekoanpyemMoro 3HaveHust (1~8 o6ur)

D : HavanbHbIn peructp ons xpaHeHus pesynbtaToB
JekoaupoBku (2~256 Toyek = 1~16 cnoe)

OnepaHgpl S, Ns, Ni, D mMoryT ucnosnb3oBaTtb UHAEKCHbIE

peructpbl V, Z, PO~P9 ans peanusauumn KOCBEHHON agpecalmmn

Avanazor | WX | WY WM WS | TMR|CTR| HR IR OR SR [ROR | DR K XR
WXO W0 WO Ws0 TO co RO R3840 | R3804 | R3968 | R5000 (B4 VZ
One- 16/32-6ut
paHa +/- yucno r )
WX240 [WY240 | WMTB9E | WS84 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | RBOTT | D4095 PO~P9

=

' 0~15

N 1~8

D

e OTa WHCTPYKUMS ycTaHaBnuBaeT eaMHCTBEHHbIN 6uT cpeam obuwero uucna 2blblbl guckpeTtHbix Tovek (D) B 1, a
ocTanbHble 6uThl copacbiBatoTes B 0. Homep yctaHaBnuBaemoro B 1 61Ta ykasbiBaeTcs 3Ha4eHMeM, COCTOSALLMM U3 GUTOB
BNS~BNS+NL-1 B S (koTopasi Ha3blBaeTcs KM4oM AekoanpoBkuM, BNS - 310 HauyanbHbIi OUT Knova OeKoaMpoBKM, a
BNS+NL-1 - 3TO KOHEYHbIN 6UT).

e Ecnu Bxog ynpaenexus gekogmposkoi “EN"=1 unu “EN(” (nmnynbcHas uHcTpykums P) namensietcsa ¢ 0 go 1, To bepetcs
3HayeHne BNS~BNS+NL-1 u3 S. but B D, ykasbiBaeMblll 3TUM 3HA4YEHUEM, YCTaHaBnuBaeTcs B 1, BCe ocTanbHble GUTbI
cbpacbiBaloTCs B HOSb.

e OTa MHCTpyKuus TpebyeT Tonbko 16-paspsigHoro onepaHaa, noatomy S Bcerga tonbko BO~B15. MNMoatomy 3chdheKkTUBHbIN
amanasoH Ns paeeH 0~15, a gnuHa kntova gekoampoBku NL orpaHuydeHa 1~8 6ut. [oaToMy WMprHA OEKOAMPOBAHHOMO
pesynbTata D paBHa 2blblbl Touek = 2~256 Touek = 1~16 cnoB (ecnu 16 To4ek He xBaTaeT, TO OyAeT 3aHATO ele OfHO
cnoso). Ecnu 3Hayenve NS wmnm NL nexut 3a npegenamm 3Toro AvanasoHa, To dnar owmbku gmanasoHa "ERR"
yCcTaHaBnMBaeTCs B 1, M MHCTPYKUMS He BbINOMHSAETCS.

e Ecnu 3HaveHne koHeuHOro 6uta npeebiwaeT B15 B S, To oHO pacwmpsieTcs B cTopoHy BO B S + 1. OgHako B 3TOM criy4vae
S+1 He MOXeT BbIATU U3 AMana3oHa onepaHaa AaHHOro Tuna (To ecTb ecnu S umeeT Tun peructpa D, To Toraa S+1 He
mMoxeT 6biTe D3072). Mpu HapyweHun Takoro TpeboBaHWs MHCTpyKUuusa BGepeT 6GuTbl ¢ HavanebHoro 6uta BNs go ero
MaKCUMMarnbHOro npegena B Ka4ecTBe AeKOAMPOBAHHOMO 3HAYEHMS.

X0 57P.DECOD e UHcTpyKums crnesa BepeT [aHHble naTy
F—ENT{ S : WX 0 ERR- nocnegoBaTenksHbLIX 6utos oT X3 Ao X7 B peructpe WX0
Ns : W OekoaupyeT ux. 3aTeM pesynbTaThl COXPaHSIOTCH B
NL: & 32-pa3psagHoM perncTpe, HadnHas ¢ R2.
D : X15 X7 X3 X0

slolol1lilololololol1lololal1]1]0]
‘ﬁ—l

OnuHa kntoya gekoampoBkn NL=5, Tak 4To 3Ha4eHne obpasyetcsa butamm X7~X3 (paBHo 9)

Uxo T

R3 R2

D [oJoloJoJoJoloJololololo]olololololololelofo]alolololo]olo]o]ol0]
B3 B9 B0

Tak kak NL=5, 10 wupuHa D paBHa 2°= 32 Touku = 2 criosa. TakuMm obpasom, D obpasyetca peructpamm R3R2, a kntov
aekogmposku 01001=9, nostomy B9 (gecsitaa Touka) B D ycTaHaBnuBaeTcs B 1, a Bce ocTanbHble To4kM copackiBatoTcs B 0.
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 58 [@ KOIMPOBKA FUN 58 [@
ENCOD ENCOD

CumBON penemHO-KOHTaKTHOW CXEMbI
58P.ENCOD
S
Ns:

S: HavanbHbIN perncTp NCTOYHUKa A4S KOOUPOBKM
Ns: MonoxeHne 6uta B S ANs Ha4Yana KogupoBKU

Ynpaenexue —ENT
KOANPOBKOWA

D=0 — Bce pasHo 0

— HL ERR — NL: Yncno anckpeTHbIX ToUYeK KOANPOBKK (2~256)

Bbicokuit/Hnaky ) Ouwmnbka ananasoHa
npuoputeT Nu:
D D: HavanbHbIn peructp ans XxpaHeHus pesynbtaToB
KoampoBku (1 cnoeo)
OnepaHabl S, Ns, Ni, D MoryT ncnonb3oBaTb UHAEKCHbIE
pernctpbl V, Z, PO~P9 gns peanusauum KOCBEHHOWN
agpecaumm
T
Avanazon W | WY WM WS |TMR|CTR| HR IR OR SR | ROR | DR K KR
WX0 | Wyo | WMD WSs0 To | co RO | R2840 | R3004 | R3968 | R5000 | DO V. 7Z
One- 16/32-6ut
paHa +/- yucno
. WX240 [ Wy240 | WiM1896 | Ws984 | T255 | ©255 | R3839 | R3903 | R3967 | R4167 | RBOT1 | D4095 PO-P9
S
Ns 0~15
Ny 2~256
D ; ;

e Ecnu Bxoa ynpasnexus koguposkon “EN"=1 nnm “ENAN (umnynecHas nHcTpykumsa P) namensietca ¢ 0 go 1, To HaunHas ¢
TOYKM, YKa3aHHOM ¢ noMoLLblo Ns BHyTpU S, B CTOPOHY cTapLumx pa3psiaoB (Bneso) 6epetca N nocnegoBaternbHbIx 61ToB
BNs~'BNs+Ni-1 (BNs Ha3blBaeTcsi TOMKOW Hadarna KOAMPOBKW, U €€ OTHOCUTENbHbLIN HoMep Outa paBeH b0; BNs+NL-1
Ha3blBaeTCs TOYKOW OKOHYaHWS KOAUPOBKM U €e OTHOCUTEmNbHbI Homep 6uta paseH BNL-1). KoaupoBka BbicOKOro
npuoputeTa (Koraa H/L=1) BbinonHsaeTcs cnesa Hanpaso, a KOAMPOBKa HWU3Koro npuoputeTa (korga H/L=0) BeinonHseTcs
cnpaea Haneso (T.e. MOMCK NepBoro 6uta ¢ BenuymMHoW 1, U OTHOCUTENbHLIN HOMep GuTa 3TOW TOYKM 3anucbiBaeTcsl B
mnagwwmin 6ant (BO~B7) pernctpa pesynbTtarta koaupoBku D, a ctapwun 6ant D 3anonHseTca Hynsmu 0.

(bN=1) by (b (bg) < OTHOCUTENbHBIA HOMep BuTa
BNs — Ni—1 l l BNs
| B15 | B1 BO
Hanpaenere pacupenss . JoJolofolo[o]1]ololo[1]ofofol1]olofolofolol1[ [ [ [ | [ |s

Crapwuin  Bcero NL auckpeTHbIx Tovek Mnagwwmin

Hal'lpaBJ'leHVIe NMOUCKa BbICOKOIo | @ HarlpaBJ'leHI/Ie MOnCcKa HU3Koro
npuoputeTa __\ npuoputeTa
D [0o000000f HorL |

e Kak nokasaHO Ha cxeme Bbille, NMpU KOAMPOBKE BbICOKOro mpuoputeTa nepBbii HaWAdeHHbIn 6uT ByaeT bH (C HOMepoMm
nosvumun 12), a npy KOQNPOBKE HU3KOrO MpuopuTeTa nepBbiM ByaeT HanaeH 6GuT bl (c Homepom nosuumu 4). Cpeaun Bcex
NL AMCKpeTHbIX TOYEK A0MMKEH ObiTb XOTA Obl 0AMH eaAMHNYHBIN 6UT. Ecnn Bce 6uTbl 0, TO MHCTPYKUMS He BbINOMHSAETCS, a
donar Bcex Hynewn "D=0" 6ygeT yctaHoBneH B 1.

e [lockonbky S - 310 16-paspsgHbin pernctp, Ns moxeT 6biTb 0~15, n ncnonb3yeTtcs Ans HasHaveHust Toukn BO~B15 B S
ansa Havana kogupoBku (b0). 3HaveHne NL MOXeT ObITb 2~256, OHO MCNONb3YeTCst ANst YKa3aHUs! TOYKM KOHLLIa KOOUPOBKM,
T.e. OHO HasHavaeT NL nocnegoBaTenbHbIX OTAENbHbIX TOYEK, HauuHas C HadvanbHoW Toukn (b0O) B nMeByl0 CTOPOHY
(HanpaBneHve BbLICOKOrO MpuopuTeTa) B KayecTBe 30Hbl koaupoBku (T.e. bO~bNi-1). Ecnn 3HaveHne Ns wunm NL
npeBbIIaeT ykasaHHble Bbille npedenbl, TO WHCTPYKUMS He BbIMONHAeTca W cnar owmbkm pauanasoHa "ERR"
ycTaHaBnuBaetcs B 1.
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 58 [g KOIVPOBKA FUN 58 [@
ENCOD ENCOD

Ecnu Touka koHua konuposku (bNL-1) nexut 3a B15 B S, TO Torga npoBoAMTCA paclumMpeHme B CTOPoHy S+1, S+2, HO npu
3TOM Henb3s BbINTWM U3 AManas3oHa AaHHOro Tuna onepaHaa. Ecnv npu paclumpeHun 3akaHuMBaeTcs Avanas3oH Tvna, To
WHCTPYKUMS BbINOSTHAETCS TOSBbKO ANst AUCKPETHBIX Touek Mexay b0 1 HamBbICLLIMM BO3MOXHbLIM NpeaenioM KOAMPOBKM.

e B MWHCTpyKuMM cneBa nokasaH nNpUMeEp KOOMPOBKU

%0 ~BAP. ENCOD— Bbicokoro npuoputeta. Korga X0 mamensietca ¢ 0 go 1,
- 0. 6epeTcs 36 nocnepoBaTenbHbIX OUTOB crieBa, HauMHas
! | ENTY S @ R SRR ¢ B9 (b0), kak ykazaHo Ns B S, u BbINonHseTcs
MNs: 9 KOAMpOBKa BbICOKOro npuoputeta (tak kak H/L = 1). To
. eCTb, HauymHaa ¢ b35 (Toyka KOHUA KOAMPOBKM),
¢ H/IL4{ NL: 36 FERR- BbINOMHAETCH MPOXOA HanpaBo Ans Moucka MNepBoro
D:- WY 0 6uta ¢ BenuumHo 1. WTOroBbI pesynbTaT B 3TOM
' npumepe - b26, Tak 4to 3HavyeHme D paBHo 001AH=26,
KaK MoKa3aHO Ha CXeMe HUXe.
) D
(b0)
B15 B9 BO
RO |OfOjojojofojojojofojojofofo]o]o Y15 Y0
x0-_T
r1 [ol1]ololofololofolofolofo]olo]o] ™ wyo {o]oolofofo]o]o]o]ofof1]1]0o]1]0
r2 |ofo]1]olofo]ofolofo]ofo]1]o]ofo ) i . ’
B47 Bd4 i B32 CrapLwmin 6ainT Bcerga 26
(b35) > (Dh26) 3anonuHsetcs "0" (3Ha4yeHne KoaupoBKM)

MepBbI GUT C Benu4MHon 1 Ans |
KOOMPOBKW BbICOKOrO npuoputeTa
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 59 . FUN 59
ﬁ MPEOBPA3OBAHUE B 7-CEFTMEHTHbBIV KOJ ﬁ
-75G -71SG
CuMBON penenHo-KOHTaKTHOW CXEeMb!
S : Pernctp McxogHbIX AaHHbIX Anst npeobpasoBaHus
59P.=> 75G N : KonuyecTBo nony6aitoB B S ansi npeobpasoBaHus
Ynpasenexue —ENT S : ERR — Owwnbka
npeobpasoBaHnem 3Ha4yeHus N
D : Pernctp onsa xpaHeHus pesynbtaTta B 7-CErMEHTHOM
Koae
OnepaHgbl S, N, D moryT ncnonb3oBaTb MHOEKCHbIE
peructpbl V, Z, Z,P0~P9 ana peannsaumm KOCBEHHOM
agpecaumm
Avanazor | WX | WY WM WS |TMR|CTR| HR IR OR SR | ROR | DR K XR
wWxo | wyo | WMo wso | To | co RO | R3840 | R3904 | R3968 | RE00DD | DO V.7
One- 16/32-6ut
paka +/- uncno
Wx240) Wy240 ] wimisos | wsosd | T255 | C255 | R3830 | R3903 | R3967 | R4167 | RE0T1 | D4095 PO- PO
S
N 0~3
D : :

e Ecnu Bxoa ynpaeneHusi npeobpasoBaHnem “EN"=1 unu “ENAN’ (umnynbcHas nHctpykums P) namensietcss ¢ 0 go 1, To N+1
nonybainToB (nonybanT coctouT u3 4 nocnepgoBaTtenbHbIX 6MTOB, Tak 4YTto BO~B3 B S 06pasyer nonybaint 0, B4~B7
obpasyeT nonybant 1, u T.4....) 3 S npeobpasyoTca B 7-CErMEHTHbIN KOA U UTOrOBbINA KOA XpaHuTcs B Mnaawem b6arte D
(cTapwue Gantbl He u3meHsitoTcsa). Kogbl 7 cermeHTOB nocrniegoBaTenbHO nomeuiatotca B D, npuyem cermeHTt "a"
nomelaetcs B B6, cermeHT "b" B B5, ...., cermeHT "g" B BO. B7 He ncnonb3yetcsi u copacbiBaetcs B 0. Bonee nogpobHo
3TO NokasaHo Ha cTp. 9-31, "Tabnuua 7-cerMeHTHbIX KOAOB U1 U306paxxeHuii Ha gucnnee”.

e Tak KaK 3Ta UHCTPYKUUS orpaHmdeHa 16 butamm, n S nmeet Tonbko 4 nonybanta (NBO~NB3), To acpdekTUBHbIN AMana3oH
N paseH 0~3. Ecnv N 3a npegenamu 310ro AvanasoHa, To dnar owmndbku BenmumHel N "ERR" ycTtaHaBnuBaetcs B 1, u
WHCTPYKLUMS HE BbIMOSHSAETCS.

e (O6paTtute BHMMaHWe, YTO NOSIHOE YMCro nNpeobpasyembix nonybanToB paBHO N+1. N=0 o3HayaeT npeobpasoBaHne ogHOM
undpsl, N=1 o3HayaeT npeobpasoBaHue ABYX UMDP U T.4....

e [lpu ucnonb3oBaHumn 7-cermeHTHOro mogynsi pacwmpenns FATEK (FBs-7SG) n yoobHon nHctpykummn FUN84 (7SEG) ana
00beanHEHMA NPUIMOXEHUIA OeKOAMPOoBKN U He pekogmpoBkn, FUNS5S9 n FUN84 moxHO obbeanHuTb Anst ynpoLweHust
CTPYKTYpbI MpOrpaMMbl (CMOTpUTE Npumep B rnase 16).
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUNTg%ﬁ NMPEOBPA30BAHVE B 7-CETMEHTHbIV KO FUN7 ;?;ﬁ

(Mpumep 1) Ecnn M1 OFF(ON, 10O 16-pnyHbIl KO4 NpeobpasyeTcs B 7-CErMEHTHbIN

59P. > 75G e Ha Puc. cneea nokasaHo npeoGpa3oBaHue MepPBOit
ERR- uncppbl  (nonybanita) RO B 7-CErMEHTHbIA KOO M
coxpaHeHue ero B Mnagwem barite R100, ctapwwmn 6aint

R100 He meHsieTcs.

McxogHein R100-—0000H
RO—0001H 2> R100=0030H (1)

(Mpumep 2) Ecnn M1 ON, TO 16-puyHbIi KOA Npeobpa3syeTcsi B 7-CErMeHTHbIN

W1 59. 275G o VHcTpyKumsa cnesa BbINOMHAET npeobpa3oBaHne nepBow
|—EN S RO -FERR- n BTOpOi UMdpbl pernctpa RO B 7-cerMeHTHbIN Koa K
coxpaHseT pesynbTat B R100.

e [lepBas undpa coxpaHsietcs B mnagwem 6ante R100.

e Brtopas umdpa coxpaHsieTcs B ctapem barnte R100.

RO~ 0056H 4 R100-—5B5FH (56)

(Mpumep 3) Ecnn M1 ON, TO 16-puyHbIA KOA NpeobpasyeTcsi B 7-CErMEHTHbIN

M1 59.375G e VHCTpykumsi cnesa  BbINOMHSAET  npeobpasoBaHue
ENd S RO | FRR- nepBow, BTOPOW U TpeTben uudpbl pernctpa RO B 7-
CerMeHTHbIn Kog M coxpaHaeT pesynbtaT B R100 un
N2
R101.
D : R100 o
e [lepBas undgpa coxpaHsietcs B Mnagwem 6ante R100.

e BTtopasa umdpa coxpaHsieTca B ctapwem 6arnTte R100.
MexomHblii R101=0000H e  TpeTbsl uMdpa coxpaHsieTcsa B mnagwem bavite R101.

RO=0A48H > R100=337FH (48) e Crapwwuit 6anT R101 He nameHsetcs.
R101=0077TH ( A)

(Mpumep 4) Ecnn M1 ON, TO 16-pudHbIi KO NpeobpasyeTcst B 7-CErMEHTHbIN

M1 59. 575G —— e UWHcTpykumsi cneBa BbIMOMNHsieT npeobpas3oBaHue 1~4
-ERR- umdpp peructpa RO B 7-CErMEHTHbIN KOL4 W COXpaHseT
pesynbTat B R100 1 R101.

o [lepBas undgpa coxpaHseTcs B Mragwem 6ante R100.

e Brtopas umdpa coxpaHsieTcsa B ctapem barnte R100.
e  TpeTbsl uMdpa coxpaHsieTcsa B mnagwem 6arvite R101.

e YeTBepTas undpa coxpaHsieTcs B cTapluem Gainte
R0O=2790H > R100=7B7EH (90) R101.

R101=6D72H (27 )
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 59 ﬁ MPEOBPA3OBAHME B 7-CETMEHTHbIN KO, FUN 59 ﬁ
.7SG - A 7SG
[HaHHble nony6anToB S Mnagwwi 6ait D
Bua 7- Bug gucnnes
CErMeHTHOro
16-puyHoe Asondroe Avcnnes B7 | B6 | B5 | B4 | B3 | B2 | B1 BO
Aneno wene L4 a b c d E f g
0 0000 0 1 1 1 1 1 1 0 B
1 0001 0 0 1 1 0 0 0 0 E
2 0010 0 1 1 0 1 1 0 1 E
3 0011 0 1 1 1 1 0 0 1 3
4 0100 &) 0 0 1 1 0 0 1 1 Lﬂ
E1 B5
5 0101 g0 0 1 0 1 1 0 1 1 5
5 >
Bz B4
6 0110 , - 0 1 0 1 1 1 1 1 E
<_?) ®
7 0111 0 1 1 1 0 0 1 0 HZB
8 1000 o1l g
9 1001 0 1 1 1 1 0 1 1 9
A 1010 0 1 1 1 0 1 1 1 H
B 1011 0 0 0 1 1 1 1 1 b
& 1100 0 1 0 0 1 1 1 0 E
D 1101 0 0 1 1 1 1 0 1 d]
E 1110 0 1 0 0 1 1 1 1 E
F 11711 0 1 0 0 0 1 1 1 F

Tabnvua nsobpaxeHun 7-cerMeHTHOro gucnnesi
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 60 [ FUN 60 [d
ASC NMPEOBPA3OBAHKE B KO ASCII ASC

CumBON penemHO-KOHTaKTHOW CXEMbI

60P.-> ASC—
YnpasneHue npeobpasosaHmem —ENTH S

S : TekcToBble cmMmBoOnbl, Npeobpasyemble B kog ASCII
D : HavyanbHbIn pernctp anga xpaHeHus ntorosoro koga ASCII

D

mvanason | Wy | wmM | ws |TMR|[CTR| HR | OR | SR | ROR | DR | Tekcrosei
one. WYo WO Wso TO co RO R3904 | R3968 | R5000 Do 1~12
paHg TEKCTOBbIX
WY240 D WIMTBGE6 | WS84 | T255 | ©255 | R3830 | R3967 | R4167 | RBO71 | D4085 CVMBOMNOB
S
= ‘ ;

e Ecnu Bxop ynpasneHus npeobpasosaHnem “EN"=1 unu “ENAN’ (umnynbcHas uvHCTpykumsa P) usmensietca ¢ 0 go 1, o
XpaHsilumecst B S TeKCTOBble cMMBOIbI (S cogepxaTt He 6onee 12 TekCTOBbIX CUMBOIOB) npeobpasytotcs B kog ASCII n
COXpaHSoTCA B perncrpax, HaumHasa ¢ D. Kaxgple 2 TeKCTOBbIX CMMBOSa 3aHMMatoT OAMH 16-pa3psagHbIi permctp.

e DOTa VHCTPYKUMSI 4YacTo NPUMEHSIETCS, €Cnn TeKCcToBasi UHGOPMaLMS XpaHUTCS BHYTPU MporpaMmbl, a 3aTeM npu
onpeaeneHHoOM YyCroBuMu ee MOXHO npeobpasoBatb B kog ASCIlI u BbIBECTU Ha BHELLHME YCTPOWCTBA, KOTOpble MOryT
npuHumathb kog ASCII.

X0 BOP. = ASC

Ent S ABCDEF |ERR- e [lokasaHHasi crneBa WHCTpyKuus npeobpasyer 6

TekcToBbIx cumBonoB ABCDEF B kog ASCII n coxpaHsieT
ero B 3 nocnefoBaTesbHbIX perncrpax, HadnHas ¢ RO.

D: RO

Crapwun 6ant Mnagwwii 6anT
F. r.

I I A

RO 42 (B) 411 (A)
Andasut X0 _”r
ABCDEF R1 |44 (D) | 43(C)

= RZ | 46 (F) 45 (E)
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MHCTpYKUMA paclUMpeHHbIX PyHKLMIA

FUN 61[F FUN 61
.SEC NMPEOBPA30OBAHUVE YACBLI:MUHYTbI:CEKYH[bl B CEKYHObI .SEC

CuMBON penemHO-KOHTaKTHOM CXEMbI

S : HayanbHbIN perncTp AaHHbIX kKaneHgaps ansi
npeobpasoBaHus
D : HavanbHbIi perucTp Ans XxpaHeHus pesynbTaTtos

YnpasneHve D=0 — PesynbTar
npeobpasoBaHnemM paBeH 0
Avanazon WX WY WM WS [TMR|CTR| HR IR OR | SR |ROR| DR K
WX0 WO WO WSs0 To | CO RO | B3840 | R3904 | 3968 | RE000] DO 117968399
One-

paHa WX240 | WY240 | WM1896 | WS984 | T255 |C255| R3839 ) R3903 | R3967 |R4167 | RE071]D4095] 117964789

S
D , .

Ecnun Bxog ynpaBnenus npeobpasoBaHvem “EN"=1 nnn “ENAN’ (umnynbcHas mHcTpykums P) mnamensietca ¢ 0 go 1, 10
XpaHsimecs B S~S+2 faHHble Yackl:MUHYTbI:CeKyHAbl Npeobpa3syoTcsa B SKBMBANEHTHOE 3HaYeHne CeKyHA U COXpPaHSATCA
B 32-pa3psigHoM pernctpe, obpazoBaHHOM npu o6beamHeHun permctpoB D u D+1. Ecnu pesynbtat = 0, T0 chnar "D = 0"
cTtaBuTca B 1.

B cucteme mHcTpykumin FBs-PLC uHcTpykuum ans paboTbl ¢ BpeMeHeM dhopmaTa yvackl:MUHYTbI:cekyHabl (FUN61 n 62)
MCMonb3yloT 3 CroBa perncTpoB ANsl COXPaHEHUs1 AaHHbIX BPEMEHW, Kak noka3aHo Ha cxeMme Hwke. NepBoe croBo - 3TO
perncTp cekyHn, BTOpoe CIOBO - PEMMCTP MUHYT, @ TPeTbe CIIOBO - PEMMCTP YacoB U U3 16 GUTOB KaXxXgoro permcrpa TOmbKO
ouTtel B14~B0 ucnonb3yloTcs ONA XpaHeHUs 3HadveHuin BpemeHu. [pu atom OuT B15 ncnomb3yeTca ansa ykasaHus
NOMNOXMTENBHOrO UMM OTPULIATENBHOMO 3HaKa 3HaveHwu Bpemenn. Ecnn B15 paBeH 0, TO 3TO O3Ha4aeT NONOXUTENbHOE
3HayeHune BpeMeHu, a ecnu B15 paBeH 1, To BpeMsi UMEET oTpuLaTenbHoe 3HavyeHne. 3HayeHne BpemeHn B 6utax B14~B0
npeacTaBneHo B [JBOMYHOM KOAE W €eCcnvM 3HaK BPEMEeHU oTpuuaTtenbHbil, To B 6Gutax B14~B0 wucnonb3yetcs
OONOMHUTENbHbBIN KoAd. KonnyectBo CekyHA, BbIYMCINEHHbIX MO 3TON MHCTPYKUMMW, PAaBHO CyMMe CEKYHA U3 Tpex permctpos
Yacbl:MUHYTbI:CEKYHAbI.

B15 B14 BO B15B0O
5 (sec) 32768 sec~ 32767 sec D 3HayeHve B Cek.
S+1 (min) 32768 min~ 32767 min = D1 |
S+2 (hn 32768 hr~32767 hr B31 B30 B16

But B15 kaxxgoro pernctpa ncnonb3yeTcs ANS yKa3aHWs 3HaKa 3Ha4YeHUs BpeMeHn.& B31 ncnonb3yeTcs Anst ykasaHus NonoX1TENsLHOro nnm
OTpULLATENBHOIO 3HaKa 3HAaYEHWIi Cek.

WHetpykumm FUNGB1 n 62 paccmatpualoT dopmMaT BpPeMEHW 4acbl: MUHYTbl: CeKyHObl Kak eduHble OaHHble, Apyrve
WHCTPYKLUM paccMaTpuBalOT UX Kak OTAENbHblE PErUCTPbI.

Mpumep nporpammel HWxe npeobpasyeT hopmaT BPeMeHU Yachl:MUHYTbI:CekyHabl 13 R20~R22 B akBMBaneHTHoe 3HaveHue
B CeKyHOax U COXpaHsieT ero B 32-pa3psgHoM pernctpe, obpazoBaHHoM n3 R50~R51. Pe3ynbTaThl NokasaHbl HAXE.

R20 0E11H 3601 sec
S R21 FD2FH —721 min
R22 03F3H 1011 hr
U xo- T
D { RS0 EE45H JL 3599941 sec
R51 0036H
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA

FUN 62 FUN 62
ﬁ CEKYHObl—-YACHI : MMHYTbI : CEKYHObI ﬁ
-HMS -HMS
CumBON penenHo-KOHTaKTHOW CXEMb
S : HavanbHbIln peructp cekyHz Ans npeobpasoBaHunsi
YnpasneHue -_ENT D=0 == Pesynbtat
npeobpa3oBaHneEM PABEH 0
D : HavanbHbIN perncTp ons xpaHeHus pesynbTaTa
npeobpa3oBaHUsA *Yackl:MUHYTbI:CEKYHAbI)
OVR — NepenonHenune
OunanasoHa
Avanasor | WX | VWY WM WS |TMR|CTR| HR IR OR | SR |ROR | DR K
o wxo | wyo | Wno WSO | To | €0 | RO |R3840|R3904 |R3968|R5000| DO 117968399
ne-
paHa
WX240 | WY240| WM1896 | WS84 [ T255 | €255 | R3830 | R3903 | R3067 | R4167 | RB071 [ D4095 | 117964799
S
D ; :

e Ecnu Bxop ynpasnexusi npeobpasosanuem “EN"=1 unun “ENAN’ (umnynbcHas uvHCTpykumsa P) usmensietca ¢ 0 go 1, o
XpaHsLwmecs B S~S+1 gaHHble B hopmaTe cekyHn npeobpasytoTcs B 3KBUBANEHTHOE 3Ha4YeHWe Yacbl:MUHYTbI:CeKYHAbI U
coxpaHsiloTcs B 3 nocnefosatenbHbix pernctpax D~D+2.Bce gaHHble B 9TOW MHCTPYKUMW MpeAcTaBrieHbl B 4BONYHOM
Kofe (oTpuuaTenbHoe 3Ha4YeHne NpeacTaBnaeTcs AOMNONMHUTENBbHBIM KOAOM).

B15 BO B15 BO
S = D (sec) 59 sec~ 59 sec
S+1 | CetynaL D-+1 (min) 59 min~ 59 min
B31 B16 D+2 (hr) 32768 hr~32767 hr
But B31 pernctpa cekyHA ucnonb3yeTca Ans ykasaHus Butel B15 kaxgoro perncrpa ucnonb3ytoTcs AN yKasaHus
3HaKa 3Ha4YeHusi cekyHa. B 3HaKa 3Ha4YeHUs Yacbl:MUHYTbI:CEKYHAbI. A

e Kak nokasaHo Ha cxeme Bbille, nocrne npeobpasoBaHusi B popMaT Yacbl:MUHYTbI:CEKYHAbI 3HAYEHUS1 MUHYTbI:CEKYHAbI
MoryT GbITb TOMNBKO B Anana3oHe ot -59 go 59, a yackl moryT 6bITb B AnanasoHe ot -32768 o 32767 yacos. B cuny aTtoro
MakcumMarnbHbIn gvana3oH D coctaensieT ot -32768 4acoB, -59 MuHyT, -59 cekyHp o 32767 vacos, 59 MUHYT, 59 cekyHa,
COOTBETCTBYIOLLEE 3HAYEHUEe ceKyHn B S mMmeeT guanasoH oT -117968399 pno 117964799 cekyna. Ecnu 3HayeHue S
NPeBbICUT 3TOT AMana3oH, TO MHCTPYKUMSA He BbiNonHseTcs u dnar nepenonHeHnsa "OVR" ctasutea B 1. Ecnn S = 0, To
pesyneTat paseH 0 u conar "D = 0" ctaButca B 1.

e Ha cxeme Hwke NpUBEAEH NPUMEP MPOrpamMbl C 3TOW UHCTpyKUmen. OBpaTuTe BHUMaHWE, YTO COOAEPXKUMOE PEMMCTPOB
ykasaHo B 16-py4yHOM Kofe, a CnpaBa ykasaHo 3KBUBANEHTHOE 3Ha4YeHne B AeCATUYHON CUCTeME.

-
RO SDT7H 6315287 sec
R 0060H

{xo=T

R10 002FH 47 sec

R11 000EH 14 min

R12 06DAH 1754 hr
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 63 [ FUN 63 [@
HEX NMPEOBPA3OBAHUME KOOA ASCII B 16-PUYHOE 3HAYEHWE HEX

CumBON peNemnHo-KOHTaKTHOM CXeMb!

S : HavarbHbIil perucTp UCTOYHMKA.

63P.= HEX

YnpaBsneHue npeobpasosaHmem =—ENTd S ERR =
N : Konuyecteo kogos ASCII ana npeo6pasosaHus B 16-
pWYHbIE 3HAYEHUS.
D : HavanbHbI perucTp ans xpaHeHus pesynbtaTtos (16-
PUYHBIX 3HAYEHWUI).
Onepangbl S, N, D MoryT ucnonb3oBaTb WHAEKCHbIE
peructpbl V, Z, PO~P9 pagna peanu3aumm KOCBEHHOW

agpecauunn
gvanason | WX | WY WM WS |TMR|CTR| HR IR OR SR | ROR | DR K AR
WX0 | WvO WMO W0 TO Cco RO R3840 | R3904 | R3968 | RE000 Do V-7
One- 16-6ut +
paHa uncno
WHZA0PWY240 [ WINT896 | WS884 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | RBOT1 | D4095 PO-P9
&
N 1~511
D * *

e Ecnu Bxog ynpaeneHusi npeobpasosaHnem “EN"=1 unu “ENAN’ (umnynbcHaa nHcTpykuma P) namensietca ¢ 0 go 1, 1o N
nocnegosartenbHbIX 16-puyHbix cumeonos ASCIlI (‘0'~'9'A’~'F’) n3 16-paspagHbix pPerncTpoB (XpaHSaTca B MMaawmx
6avitax) npeobpasytoTcs B 16-puyHble 3HAYEHUS U pesynbTaT XpaHUTCs B pernctpax, HaunHas ¢ D. Kaxable 4 koga ASCII
XpaHsTcs B ogHOM peructpe. lMonybanTbl perucTpoB, KOTOpble He MCNonb3ylTcst npu npeobpasoBaHum kopga ASCII,
OCTalTCst HEU3MEHHbIMMU.

e Ecnu 3HayeHne N pasHo 0 nnm 6onblue 511, To onepaums He BbINOSHAETCS.

e Ecnu umeetca owunbka koga ASCII (Hu 3HaueHue 30H~39H, Hn 41H~46H), To BbIXOA “ERR” 6yget ON.

o OCHOBHOE HasHa4yeHue ITOW MHCTPYKLUMW 3akrodaeTcs B npeobpasoBaHnm 16-puyHbix cumsonoB ASCII (‘0'~'9'A~'F’),
KOTOpble MPUHATBI MO NOPTY €BA3N 1 unn nopTy cBasu 2 ¢ BHewHux ycTponcts ASCII B 16-puyHble 3HaYeHus, KoTopble
MOXeT obpabaTbiBaTb NpoLECCop.
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 63 FUN 63
HE)(E NMPEOBPA3OBAHVE KOOA ASCII B 16-PU4YHOE 3HAYEHWE HEXE

(Mpumep 1) Korga M1 nepexoaut OFF->ON, kog ASCII npeobpasyeTcs B 16-pnyHOE 3Ha4YeHME.

M1 63P.=HEX e [lpeobpasyet kog ASCII n3 RO B 16-pnyHoe 3HaueHue u

ENT S - RO coxpaHsieT ero B nony6aviTe 0 R100
' (nony6anTt1~nony6anT3 He MeHsII0TCA)
N T

D : R100

Mexoghbin - R100-—0000H

RO—0039H (9) 2> R100-—00089H
(Mpumep 2) Koraa M1 pasHo ON, kog ASCII npeobpa3syeTcsi B 16-puyHOE 3HaYeHue.
M1 63. SHEX e [lpeobpasyer kog ASCIl u3 RO n R1 B 16-puuHoe

end s - Ro 3HaYeHNe 1 COoXpaHsieT ero B Mnagwem bavite peructpa
: R100 (cTtapwmin 6anT He MeHsitoTCS).

RO—0039H (9 McexogHein - R100— 0000H
R1—=0041H (A) =2 R100—009AH

(Mpumep 3) Koraa M1 pasHo ON, kog ASCII npeobpa3syeTtcs B 16-puyHOe 3Ha4YeHMeE.
M1 63. »HEX

F—EN4{ S : RO
N : 3
D : R100

e [lpeobpasyer kog ASCIl n3s RO u R1 B 16-pudHoe
. 3HayveHue n coxpaHsieT ero B pernctpe R100 (nonybawnt
3 He MeHsieTcs).

RO—0039H (9) MexogHbin  R100—0000H
R1=0041H (A)
R2—0045H (E) =2 R100-—09AEH
(Mpumep 4) Koraa M1 paeHo ON, kog ASCII npeobpa3syeTtcs B 16-puyHOe 3HadeHue.
M1 63. >HEX

e [lpeobpasyet kog ASCIlI n3a RO~R5 n R100~R101 B 16-
F—EN : RO pUYHOE 3HAYeHWe W CoXpaHsieT ero B perncrpax
.5 R100~R101.

RO=0031H (1} WexopHein - R100—0000H
R1-=0032H (2) R101 -~ 0000H
R2=0033H (3)

R3-0034H (4 )

R4-—0035H (5) 2 R100—3456H
R5-0036H (6 R107-—0012H
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 64 FUN 64
ﬁ MPEOBPA3OBAHUE 16-PNYHOIO 3HAYEHUNA B KO ASCII ﬁ

~ASCII ~-ASCI

CuMBON penenHo-KOHTaKTHOW CXEeMb!
64P.—> ASCII

YnpaBneHue npeobpasoeaHuem — ENT =)

S : HavanbHbIi perucTp UCTOYHMKA.

N :Yucno 16-puyHbIx Lumdp Anst Npeobpa3oBaHUs B KO,
ASCII.

D : HavanbHbIfi perucTp ansg coxpaHeHus pesynbraTa

OnepaHgbl S, N, D mMoryT wucnonb3oBaTb WHAEKCHbIE

peructpol V, Z, PO~P9 pana peanusaumm KOCBEHHOW

agpecauuun
Auanazon | WK | WY | WM WS |TMR|CTR| HR IR OR | SR | ROR | DR K XR
WX0 | WYOD WIMOD Ws0 T0 Cco RO | R3840 | R3904 | R3968 | R5000 | DO V-7
One- 16-6ut +
paHg yucno
WHX240 WY 240 | WIMTB96 | WS864 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | RBOT71 | D4095 PO-~-P3
S
N 1-511

e Ecnu Bxop ynpaeneHus npeobpasoaHnem “EN"=1 unm “ENAN’ (umnynbcHas nHcTpykumsa P) namensietcs ¢ 0 go 1, To N
nocnefoBatesbHbIX Nony6anToB € 16-pUYHBIMU 3HAYEeHUAMU B perncTpax, HauuHasa ¢ S npeobpasytotca B kod ASCII u
pe3ynbTaT CoOXpaHsieTcsa B Mnagwmnx 6antax (ctapwume 6anTbl HE MEHSAIOTCSA) PErMCTPOB, HaYnHas ¢ D.

e Ecnu 3HayeHne N paeHo 0 nnm G6onblle 511, To onepaums npeobpasoBaHnsi HE BbIMOSHSETCS.

e  OCHOBHOE HasHa4yeHWe 3TON UHCTPYKLUM 3aknioyaeTcss B Npeobpa3oBaHWMM YMCTIEHHbIX AaHHbIX, 06paboTaHHbIx B MK, B
koa ASCII ans nepegaumn B nepudepuinHele yctporctea ASCII yepes nopThl cBs3n 1 1 2.
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUI;;I\SGS "ﬁ NMPEOBPA3OBAHME 16-PU4YHOIO 3HAYEHNA B KOO ASCII FUI::SGS F

(Mpumep 1) Korga M1 nepexognt OFF>O0N, 16-pnyHoe 3HadeHune npeobpasyetcs B kog ASCII.

M1 64P. > ASCII e [peo6pasyet nony6aut 0 u3 RO B kog ASCII 1
}—EI\I’P S RO coxpaHsieT pe3ynbtaT B R100 (cTaplmn 6ant He
MeHsIeTCS).
RO —0009H > R100—0039H (9)

(Mpumep 2) Korga M1 pasHo ON, 16-puyHoe 3HaveHne npeobpasyetcs B kog ASCII.

L o] e [peobpasyet nonybantel NBO~NB1 13 RO B kog ASCII n
—EN{ S : RO coxpaHsieT ero B R100 ~ R101 (cTapLume GaitTbl He
N2 MEHSI0TCSA).
D : R100

RO-—009AH > R100-—0039H (9)
R107—0041H (A )

(Mpumep 3) Korga M1 paBHo ON, 16-pnyHoe 3HadeHne npeobpasyetcs B kog ASCII.

M1 64, >SClH — e [lpeobpasyet nonybantsl NBO~NB2 13 RO B kog ASCII n
ENJ S : RO coxpaHsieT pesynbtat B R100~R102
N : 3
D : R100

RO~ 0123H > R100-0031H (1)
R101-0032H (2)
R102-0033H (3)

(Mpumep 4) Korga M1 paBHo ON, 16-pnyHoe 3HadeHune npeobpasyetcs B kog ASCII.

M1 64. 3SCl| —— e [peobpasyet nonybatbl NBO~NB5 n3 RO~R1 B kog
ENd S ¢ RO ASCII n coxpansieT ero B8 R100~R105.
N: 6
D : R100
RO-—3456H > R100—0031H (1)
R1-0012H R101—0032H (2 )

R102—0033H (3
R103—-0034H (4,
R104—0035H (5,
R105—0036H (6.
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

END KOHEL, NMPOIrPAMMBI END

CumBON penemHO-KOHTaKTHOM CXEMbI

HeT onepaHaa
YnpaBneHne OKOH4YaHMeM — EN - END

e Ecnu Bxoa ynpaenexusa okoHdaHuem "EN" paBeH 1, TO Torga MHCTPYKUMS BbinonHaeTcs. Mocne BbINONIHEHUSA UHCTPYKLUN
END un npu "EN" = 1, ynpaBneHue B nporpamme HemeAieHHO nepefaeTcs Ha Touky 3anycka (0000M) ansa nepesanycka
npu crnegywleMm ckaHe — T.e. BCe nporpammbl nocne uHcTpykumm END He BbinonHstotcsa. Ecnm "EN" = 0, 1o aTa
WHCTPYKUUS UTHOPUPYETCS U NporpaMmmbl nocne MHETpykumn END BbinonHsitoTcs, kak ecnn 6bl MHCTpyKuumn END He 6bino.

e OTYy MHCTPYKUMIO MOXHO pacnonaratb B HECKOMbKUX TOYKax BHYTPW Nporpammbl U ee Bxof (YnpaBreHue OKOH4YaHveM
"EN") ynpaBnsieT TO4YKOW OKOHYaHUS BbINONHeHUs nporpamMbl. OHa oveHb nonesHa Ans oTnagkn n TeCTUPOBaHUS.

e B rnaBHylo nporpamMy MOXHO He MoMeLlaTb HUKakux MHCTpykumi END, npoueccop aBTOMatMyeckn nepexoamTt K Touke
3anycka nocne AOCTMKEHUS KOHLA rMaBHON NporpaMmbi.

0000M
Y L ]
Mporpamma 1 ¢ [Mporpamma 1
L ]
L]
o
T
3
o
1 X0
Q X0=1 ORG X0
T e 4 | |
3 1 EN END END
=
e}
o
g
S L
5 Mporpamma 2 . Mporpamma 2
- -
x : L]
X1=1
]
X ORG X1
|| i
10 EN END END
» I_I 3
X0=X1=0 Mporpamma 3 : porpamMma
»
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 65

LBL METKA

FUN 65
LBL

CumBON penemHO-KOHTaKTHOM CXEMbI

- 65,
+7 LBL S

S: TekctoBas, 1-6 cumBonoB

e OTa MHCTPYKUMSA UCMOMb3yeTcs ANs YCTaHOBKM METKM MO HEKOTOPOMY afpecy BHYTPW nporpammel, YTobbl obecneynTb
Luenesol agpec Ans BbinonHeHnsa nHcTpykumn JUMP, CALL n npoueayp npepbiBaHus. Ee MOXHO Takke Mcnonb3oBaTb
ANs AOKYMEHTMPOBAHUS ANS yNyYLEeHNs YTaeMoCTU U MOHUMaHWS Koda nporpammel.

e 3OTa WHCTPYKUMS WCMOMb3yeTcsl TONMbKO Kak MeTka MNporpaMMHOrO agpeca Ans YNpaBreHWsl XOA4OM  BbIMOSHEHUS
nporpammbl Mnu ans koMMeHTapus. Cama Mo cebe WMHCTPYKUMS He BLIMOMHSET HUKaKUX OEeNCTBUIA; He3aBUCUMO OT
Hanuymsl UM OTCYTCTBUSI 3TON MHCTPYKLUM pe3ynbTaT BbINOMHEHUS! MPOrpaMMbl HE MEHSIETCS.

o  /ma mMeTkn MOXeT ObiTb 06pa3oBaHO MobbIMKU 1~6 TEKCTOBLIMM CUMBOSIAMM, 3arnpeLLeHbl OANHAKOBbIE METKN B OLHOW
nporpamme. YKasaHHble HWXEe MMeHa MEeTOK 3ape3epBUpOBaHbl AMS UCMONb30BaHUS (PYHKUMSMU MpepbiBaHUs. IOTu
"3ape3epBUpOBaHHbIE MEHA" HENMb3s MCNONb30BaTb B KAa4eCcTBE 0ObIYHLIX METOK NMPOrpaMmbi.

3apesepBrpoBaHHbIe CrioBa

OnucaHue

X0+I~X15+ (INTO~INT15)
X0-1~X15-1 (INTO~INT15)

MeTkn ans npouenypbl 06Cny>XnBaHWs NpepbiBaHUsS MO
BHeLlHeMy Bxogy (X0~X15).

HSCO0~'HSC7I

MeTkn ansi 6bICTPOOENCTBYIOLLIETO CHETYMKA

HSCO0~HSC7

Mpoueaypa o6cnyxunBaHusi NpepbiBaHKS.

1MSI 1MS, 2MSI 2MS, 3MSI 3MS, 4MSI 4MS, 5MSI 5MS,
10MSI 10MS, 50MSI 50MS, 100MSI 100MST(]

MeTku Ana 8 TMNOB Npoueayp 06CnyK1BaHNUs NpepbIBaHUs
BHYTPEHHEro Tanmepa.

HSTAI (ATMR)

MeTkn gns npouenypbl O6CJ'Iy)KI/IBaHVIFI npepbiBaHUA
BbICOKOCKOPOCTHOIo HenporpaMmMmmpyemoro Ta|7lmepa.

PSO0I~'PSO3I

MeTku onsa npoueaypbl 0GCNYXMBaHUSA NPepPbIBaHUS
KOMaHAbl 3aBepLUEHNSI UMMYNbCHOTO BbIBOAA.

YkasaHHble B Tabnuue Bbille MMeHa MEeTOK MOryT WCMofb30BaTb TOSIbKO Mpoueaypbl OGCNYXMBaHWUS NpepbIBaHWS, Mpu
OLUNGOYHOM MCMOSNb30BaHUN 3ape3epBUPOBAHHON METKM B OObIMHOM NOANPOrpaMme MOXET NPOU30IMTM OTKa3 npoleccopa unm

NoABUTLCA Henpeackadyemble pesyrbTaThbl pa6OTbl.

MeTku B cneayloLlen cxeme UCMosb3yTCA TOMbKO Kak KOMMEHTapuii MporpaMmMbl (OHU He UCMONb3YITCA B Ka4yecTBe MeTOK
ans BbizoBa unm 6e3ycnoBHoro nepexoga). Micnonb3oBaHve MeTOK ANS yrnpaBfieHUs nepexogoM B MporpaMme OnucaHo B
MHCTpyKUuun JMP. Vicnonb3oBaHue METOK B Ka4eCTBe MMEH noanporpaMmMm onncaHo B MHCTpykuun CALL.

-65

LBL PGM1
Mporpamma 1

-65

LBL PGM2
Mporpamma 2
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MHCTpYKUMA pacluMpeHHbIX PyHKLMIA

FUN 66 [g
JMP

NEPEXON

FUN 66 [g
JMP

YnpaBneHue nepexogom = ENT{JMP

CumBON penemHO-KOHTaKTHOW CXEMbI

66P:

LBL

LBL : MeTka nporpammbl A nepexoaa K Hen.

e Ecnu Bxog ynpasneHus nepexogoMm “EN’=1 unun “ENAN’ (MmnynbcHas MHCTpykumst P) mnamensietca ¢ 0 go 1, to MJIK
BbIMOJSIHAET Nepefavy ynpaBneHus Ha sueiiky nocrne ykasaHHOW MeTKU 1 NPOAOKaeT BbINOMHEHWE NPOrpaMMbl.

e 3OTa WHCTPYKUMSA nonesHa ANna NPUMOXEHW, B KOTOPLIX HEKOTOPYID YacTb MPOrpammMbl HYXXHO BbIMOSHATL TOMbKO NpU
ornpeferneHHbIX YCroBUsiX. OTO NO3BOSAET YCKOPUTL BPEMS CKaHa, TaK Kak BCA NporpaMmma He BbINOSHSAETCS.

e OTa WMHCTPYKUMS NO3BOMSET caenatb nepexof Hasaj (T.e. agpec MeTkn LBL moxeT cToatb Ao agpeca uHcTpykuun JMP).
Ho npu aTom HyxHO cobniofgaTb OCTOPOXHOCTb, €CNW M3-3a MHCTPYKLUMM Nepexofja BpeMs CkaHa MpeBbICUT Mpeaen,
HaCTPOEHHBLIN B CTOPOXEBOM TalmMepe, To npousongeT npepbiaHne WDT v BbINONHEHWE NporpaMmMbl OCTAHOBUTCS.

e UHcTpyKumMsi Nnepexoda No3BOMsSeT NepexoanTb TONMbKO B FMABHOW NporpaMMe Wiu Tofbko B 06racTu noanporpaMMbl, oHa
He No3BonAeT NepeTy Mexay obrnacTamMu rmaBHOM NporpaMMbl ¥ NOANPOrpPaMMBl.

X0

| |—EN-[?FSIP

PATHB .

Mporpamma A

r65

LBEL

PATHBE

Mporpamma B

Ha neBoi cxeme, ecnu X0=1, To nporpamMmma BbINOMHAT
nepexon cpasy k meTtke LBL ¢ umeHem PATHB u
NPOOOMKUT BbINONHEHWe nporpammel B. MNpu atom 6yaet
nponywieHa nporpamMma A U HM OdHA W3 MHCTPYKLMIN
nporpammbl A He BbinonHsieTcsi. CoCTosiHMe perncTpoB u
KaTylleK, CBSI3aHHbIX C Mporpammoin A, He W3MeHUTCs
(kak ecnu 6bl cekuuii nporpammel A He BbIno).
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 67 [g BLI3OB FUN 67 [g
CALL CALL

CumBON penemHO-KOHTaKTHOW CXEMbI

67P:

LBL : Mmsa meTk/ BbI3biBaeMOK NoanporpamMmmbl.
Ynpasnexue BbisoBom  —ENT{ CALL LBL

e Ecnu Bxoa ynpasneHus Bbi3oBoM “EN"=1 unun “ENAN (MmnynbcHas uHCTpykumsa P) mamensietca ¢ 0 go 1, 1o MK
BbI3bIBAET (BbIMOMHAET) NOANPOrpaMMy C TEM Xe CaMbiM UMEHEM MeTKW, Kak yKa3aHO B MHCTPYKuuW. [pu BbINONHEHUU
noAnporpaMMbl MHCTPYKLIMKM BbINOMHAIOTCS NOCNeAoBaTenbHoO, Kak B 0ObIMHOW NporpaMMe, HO ecrnv nporpaMmma BCTpeTuT
nHcTpykumio RTS, To Torga ynpasneHne nporpaMMoV BEPHETCS Hasad Ha S4Yeilky C aapecoMm, PacrnofiokXeHHbIM cpasy
nocne MHcTpykummn Boizosa CALL.

-65
— LBL SUB1
e Bce nognporpammbl JOMKHbI 3aBEPLUATLCS OOAHOW UHCTPYKLMEN Program 1
"BbIxog, W3 nognporpammbl RTS”; B NpOTMBHOM criyqae npwu
BbINOMHEHNN MPOrpamMMbl BO3HWUKHET oLuMbka mnu npoLieccop 66
npekpaTuT paboTy. Tem He MeHee, oaHa MHCTpykums RTS — SUB1<3&®_— JMP | SUB3
MOXET MCMOomnb30BaTbCsl HECKONbKMMU nognporpaMMamu (Tak
Ha3blBaeMble MoANPOrpaMMbl C HECKONbKMMU BXOAaMU, XOTS 65
UX TOYKM BXOAA SIBMSIOTCA Pa3fUYHbIMK, OHW UMEeT 06Luyo . LEL SUBR2
TOYKY BO3BpaTa), Kak MNOKa3aHO B MpaBo/ cxeme pAns
noanporpamm SUB1~3.
e Korma rnaBHas nporpaMma  Bbi3biBAET  MOAMPOrpammy Program 2
(npoueaypy), noanporpaMma Takke MOXET Bbl3blBaTb Apyrue
noanporpammel (Tak HasblBaeMble BMOXEHHbIE 65
noanporpammel), paspellaeTcsl YpOBEHb BIIOXEHHOCTU He SUB2 < r LBL SUB3
BbilLe 5 (BKMoYasn npoueaypy npepbiBaHus). ~3
SUB3 Program 3
- 68
E RTS
™ 2N axX 4X X
LBL SUBT1 LEL 5UB2 LBL SUB3 LEL SUB4
CALL SUB]; CALLSLIB2€: CALL SUBSE: CALL SUBflg:
RTS RTS RTS RTS
] ] ] ]
T = .
O6nacTb rnaBHO NporpaMMbl O6nacTb nognporpamMmmel

e [lpouenypbl obcnyxuBaHusi npepbiBaHUs SSS Takke sBNAOTCA BUAOM nognporpamm. OHM Takke pacnonaratTcs B
obnacTu nognporpamMm. OAHaKO BbI30B NPOrpammMbl 06CNYXMBaHUS NpepbiBaHUA 3anyckaeTcs CUrHanamu ¢ annaparypbl 1
B pesynbTate MNpoLeccop NepexoauT Ha COOTBETCTBYIOLLYIO MporpaMmy OOCNyXUBaHUSI MpepbiBaHUA (3TOT npouecc
Ha3blBaeTCcA BbI30BOM Npoleaypbl obcnyxvBaHus npepbiBaHus). Cama npoueaypa o6CnykuBaHUs NpepbiBaHUS Takke
MOXET Bbl3blBaTb MOANPOrpaMMbl UMK NMpepbiBaTbCs APYIMMU NpepbiBaHUSAMU Gonee BbICOKOro npuoputeTta. MNockonbky
3To Takke NoAnporpaMma (KkoTopasi 3aHMMaeT O4MH YPOBEHb BIOXEHHOCTU), MOXHO BbI3biBaTb UMW NpepbIBaTh TOMbKO Ha
4 ypoBHSIX NoanporpamMmmbl UK NpoLleaypbl 06CNYyKMBaHNUA NpepbiBaHus. CMOTpUTE onncaHne MHCTpyKumn RTI.
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 68 FUN B8

RTS BO3BPAT 3 NOANPOIrPAMMBI RTS

CumBON penemHO-KOHTaKTHOM CXEMbI

- 68.
RTS

e DJra MHCTPYKUKUA UCNoNb3yeTcqa OnA yka3aHUA KOHUa noanporpamMmbl. I'IoeTomy OHa MOXEeT MosIBUTLCS TONbKO B obnacTtu
noanporpamm. Co CTOpPOHbl €€ BXOAOB HET HWKakKoro curHana ynpaBneHusd, no3ToMy HeT HUKaKoro cnocoba
nocrnefoBaTenbHOrO  COEAMHEHMST JOObLIX KOHTakToB. JTa WHCTPYKUNA  ABNAEeTCA camMoJoCTaTOMHOM W OHa
HenocpeacTBeHHO NoAkKn4vaeTca K IMHUN NMUTaHUA.

e Korga MJIK BcTpeyaeT 3Ty WMHCTPYKUMIO, TO 3TO 3HAYUT, YTO BLIMOSIHEHWE MoAnporpaMMbl npekpaiwiaetcs. [MoaTomy
NpOUCXOAUT BO3BpaT MO agpecy cpasy nocrne WUcxogHoi WHCTpykumn CALL, koTopas paHee Obina BbiMonHeHa, U
NpoaokaeTcs BbINOMHEHE NPOrpaMMbl BEPXHETO YPOBHS.

e Ecnu nepen aTon MHCTpyKUMeln OyaeT BCTpeyeHa M3 TPexX UHCTPYKUMIA ynpaBrneHus noTokom nporpammbl MC, SKP nnn
JMP, TO 3Ta MHCTPYKLUMSA MOXET BbITb He BbINONHeHa (kak 6yaTo ee He cyllecTByeT). ECnn aTn MHCTPYKUMKU NCNOMb3YOTCA
B MOAMNporpaMme W 3acTaBnslOT MOAMNPOrpaMmy He BbIMOMHATE MHCTpykumto RTS, To MJIK octaHaBnuBaet paboty u
yctaHaBnmBaeT M1933 (cdnar owmbknm notoka BbINOAHEHUs) B 1. [M03TOMYy He3aBMCMMO OT HanpaBfeHUs noToka
noanporpamma Bcerga A0JhKHA BbIMOSIHUTL COOTBETCTBYHOLLYIO MHCTPYKUmio RTS.

e Acnonb3oBaHne MHCTpyKUun RTS onncaHo B pasaene no nHetpykummn CALL.
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 69 BO3BPAT W3 MNMPEPbLIBAHUA FUN 69
RTI RTI

CumBON peNemnHo-KOHTaKTHOM CXeMb!

- 89.

RTI

®yHkUMs 3TOW MHCTPyKUMM nopgobHa wuHcTpykumm RTS. OpgHako, RTS uvcnonb3yetcss Ansi 3aBepLUeHUs BbINOMHEHUS
nognporpammel, a RTI ncnone3yeTtca Ans 3aBepLUeHMs] BbIMONHEHWS Npoueaypbl 06CnyXuBaHus npepbiBaHusa. CMoTpute
onucaHue NHCTpykumm RTS.

OpgHa uHetpykumsa RTI MoxeT wucnonb3oBaTbCs HECKOMNbKMMM Mpoueaypamu  obenyxusaHus npepbiBaHusa. Metog
MCNOMb30BaHNA TOYHO TaKoM Xe, Kak MHCTPYKuMn RTS Heckonbkumu nognporpammamu. CMoTpUTe onmcaHne UHCTPYKLUK
CALL.

Pasnuune mexay npepbiBaHUSIMM M BbI30BaMM 3akndaeTcsa B TOM, 4YTO ums nognporpammbl (LBL) npu Bbi3oBe
onpeaenseTcsa nonb3oBateneM 1 MM METKM 1 MHCTPYKLMSA ee Bbi30Ba BKNIOYAKOTCA B rMaBHY NporpaMmmy Unu B Apyryro
nognporpammy. Mostomy korga MJIK BbinonHseT uHctpykumio CALL 1 Bxoa ynpaenenusi BeidoBoM “EN"=1 unu “ENAN’
(MmnynbcHas nHeTpykumsa P) namensietcst ¢ 0 go 1, to MJIK Bbi3biBaeT (BbINOMHAET) 3Ty noanporpammy. [Mpu BbINONHEHWUM
npoueayp obcnyxuBaHusi NpepbiBaHUS AN NpepbiBaHWsA paboTbl NpoLeccopa UCMonb3yloTca annapaTHble CUrHarnbl, npu
3TOM MPOBOAUTCS BbIMOMIHEHWE Mpoueayp O6CnyXMBaHWA MpepbiBaHWSA, COOTBETCTBYIOLLEN AaHHOMY annapaTHOMY
curHany (370 HasblBaeTCs BbI3OBOM Npoledypbl 006CnyxuBaHWs npepbiBaHus). B cpaBHeHUM C MHCTpyKuUMeElW Bbl30Ba,
KOTOpYH HeoOGX0AMMO MPOCKaHMPOBATh AN BbIMOINHEHMWS, NpepbiBaHWe Brnuxe CBsI3aHO C pearnbHbIM BPEMEHEM, Tak Kak
OHO pearupyeT Ha cobbiTusi BHellHero mupa. Kpome Toro, npoueaypy o6Cny>XMBaHUS MpepbiBaHUsSi HEMb3sl Bbl3BaTb MO
UMEHN METKW; MO3TOMY WMENTCs cneuvanbHble "3ape3epBMPOBaHHble croBa" AnNst MMEH METOK, COOTBETCTBYHOLLMX
pasnunyHbiM npepbiBaHuam B MK (cmoTpute onuncanune uHctpykunm FUNGS). Hanpumep, 3apesepsupoBaHHoe croso X0+I
HasHa4yeHo npepbiBaHWIO, BO3HUKaLWeMy B Toyke Bxoda X0; ecnu noanporpamma mmeet meTky Bxoga XO0+I, To npwu
BO3HWKHOBEHWUM npepbiBaHna B Tovke Bxoga X0 (XO0: 0(1) MK npuoctaHaeBnuBaeT nporpammy HU3KOro npuoputeta u
nepexoamT No agpecy nognporpamMmel ¢ MeTkon X0+| ana ee HemeaneHHOro BbIMOMHEHNS.

Ecnu curHan npepbiBaHUs BO3HUKAET, Korga npoueccop obpabaTbiBaeT nporpammy Goriee BbICOKOro (Hampumep,
npepbiBaHWe annapaTHOro BbICOKOCKOPOCTHOIO CYETYMKA) UM OAMHAKOBOIO npuoputeTa (YPOBHU NpYopuTeTa ONUCaHbl B
rnaese 10), To MJIK He BLINOMHSET NporpaMMy MNpepbiBaHWUsA AN 3TOr0 NpepbiBaHus, NoKa He 3aBepLUMUT nporpamMmy c
BbICOKVM NMPUOPUTETOM.

Ecnn He ypaeTtca gontn o MHCTpykuum RTI 1M BbINONMHUTL BbIXOA4 W3 mpouedypbl 0OCnyXvBaHUA NpepbiBaHus, TO B
npoLeccope MOXeT BO3HUKHYTb owunbKka W oTKMouveHue. [osTomy HesaBuMCMMO OT crnocoba yrnpaBreHUsi NMOTOKOM
nporpammbl HeobxoauMmo obecneunTb, 4TOGbI B noboW npouedype OOGCNYXMBaHWA MpepbIBaHUS BbINOMHSNACh
MHCTpyKumnsa RTI.

Bonee nogpo6Hoe onucaHne NpepbiBaHUA 1 MX NpUMepbI NpueaeHs! B rmase 10.
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 70 LIMKIT FOR FUN 70
FOR FOR

CumBON penemHO-KOHTaKTHOW CXEMbI

~-70.
FOR N N : KonuyectBo pa3s BbINOMHEHWS LKA

WX [ WY | WM WS |TMR|CTR| HR IR | OR | SR [ROR| DR K

[uana3soH

one- WX0 | WYO WD Ws0 TO co RO R3840| R3904 | R3968 | R5000 Do 1
patn

WH2A0 WY 240 WIMT896 [WS984 | T255 [C255 | R3839 | R3803 | R3967 | R4167 | RE0T71 | D4095 | 16383

e OTa MHCTPYKLWS HE UMEET HMKaKOro ynpaBreHusi BXOAOM, OHa MOAKMHYAETCS HEMNOCPEACTBEHHO K NIMHWUW NUTaHWUSA U ee
Henb3s nocnefoBaTenbHO NOAKMIYNUTE K NI0GOMY yCroBuio.

e [pynnbl UHCTPYKUMA mexay uHcTpykumamm FOR u NEXT ofpasyeT uMKn nporpaMMmbl (Havanmom LuKna sBnsietca
cnepytowas uHcTpykumus nocne FOR, a koHuom sBnseTcs uHeTpykums nepen NEXT). Korga MJTK BeINONHSAET MHCTPYKUUIO
FOR, oH cHauyana 3anucbiBaeT 3HadeHune N nocrne 3TOM WHCTPYKUMM (KONUYECTBO BBIMOSNIHEHWIA UMKNA), 3aTem
nocriegosatensHo N pa3 BbIMOMHAET OT Hayana [0 KOHUa BEeCb LMK MHCTPYKUMW. 3aTeM OH BbIXOAMT M3 UuKna u
npogoshkaeT BbINONIHEHWE MHCTPYKLUMU, CTOsALLEN cpa3y nocrne UHCTpykuun NEXT.

e Llykn MOXeT MMeTb BIOXEHHYIO CTPYKTYpY, T.e. OOMH LIMKIT MOXET coAepxaTb BHyTpu cebs apyron umkn, u T. g. OguH
LMK Ha3blBaeTCa YPOBHEM, YPOBEHb BITOXEHHOCTU LIMKINOB HEe MOXeT npesbiwaTb 5. MHCTpykunmn FOR n NEXT gomnxkHbl
ucnonb3oBatbCcs TONMbko Napamu. [Nepsas MHCTpykuma FOR u nocnegHsas wHcTpykumss NEXT aBnsoTca BHELWHUM
(nepBbIM) ypOBHEM BO BROXEHHbIX LuKnax. Bropas uHcTpykuma FOR un BTopas ¢ koHua uHcTpykuus NEXT obpasyiot
BTOPOW ypOBEHb BMOXEHUsI, a nocnenHsas uHcTpykumss FOR u nepas nHcTpykuma NEXT obpasyloT camblii BHYTPEHHUN
LMK,

8 e B npumepe Ha cxeme cnesa uukn © 6yaeT BbINONHEH 4
- 70 X 3 x 2 = 24 pasa, unkn @ 6yaet BbINonHeH 3 x 2 = 6
FOR 2 pas, a umkn @ 6yaeT BbIMOMHEH 2 pasa.

8 e Ecnu ectb nHctpykuma FOR v ona Hee HET UHCTPyKUun
70 NEXT, wnn ecnu wuHctpykumm FOR u NEXT Bo
FOR 3 BMOXEHHOM LMKIIEe UCMONb3YHTCA HEe Mapamu, Unu ecnm
nocnegoBatenbHOCTb  MHCTpykumi  FOR  un NEXT
e HenpasuIbHO obpa3soBaHo, TO BO3HUKHET
70 CUHTaKcuMyeckas owubka W nporpamma He Oyger
FOR 4 BbINOSHATLCS.

e B uukne mMoxHO ucnonb3oBaTb MHCTpykuuio JMP ans
8 ORRY); @ Bblxoda M3 uukna. OpHako HyxkHo cobnopaTtb
(71— OCTOpPOXHOCTb, TaK Kak mfocre Bxoda B LUK (M
NEXT BLINONHEHWEe  WHCTpykumm FOR)  HesaeucuMo  OT
ynpasreHns NoOTOKOM MporpaMmMbl OHa AOSKHA AONTU A0
e nHcTpykuun NEXT nepen [OCTMXKEHMEM  MHCTPYKLUK
1l END unu koHua nporpammbl. B npotueHom cnydae FBs-
NEXT PLC npekpawaeT paboty u BbiBOOUT cooblieHue o6
owwimnbke.

71 ? e [lnanasoH 3HaveHun N cocTtaBnget 1~16383 pas.

NEXT 3HayeHue BHe 3Toro gnanasoHa FBs-PLC cuutaert 3a 1.

HyxHO cobntogatb OCTOPOXHOCTb, ecnu BenuunHa N

e BENMKa M AONWHA UMKNa Takke Benuka, TO MOXeT
npomusonTtn octaHos no WDT.
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA
FUN 71 FUN 71
NEXT KOHEL, LUMKIIA NEXT

CumBON peNemnHo-KOHTaKTHOM CXeMb!
=71,

NEXT

OTa MHCTPYKUUA U NHCTPYKUNA FOR BmecTe o6pasyr0T LUK nporpamMmel. OT1a MHCTPYKUNA HE MeeT HUKaKOoro ynpasieHusa

BXOOOM, OHa NoAKrnk4vaeTcda HenocpeaCTBEHHO K NTMHUM NUTaHUA, U ee HeNb34 nocneaoBaTesibHO NOAKMHYNTD K J'I}O60My
yCnoButo.

Ecnun MNK ewe He Bowen B UMKN (He BbINOAHWN UHCTPYKuun FOR, unu BbINONHWN €e, HO yXe Bbilen u3 uukna), u

BcTpeTun nHetpykumio NEXT, To MIK H14Yero He BbINONHSET, Kak OyaTo Obl 3TOM UHCTPYKUUN HET.

Vcnonb3oBaHue 3TOM MHCTPYKLUM ONUcaHo B pasaerne no MHeTpykumm FOR Ha npeabiayLuen ctpaHumue.
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

GELTE: ﬁ HEFIOCPE,D,CTBEHHbII?I BBO-BbIBO[ GELTS ﬁ
IMDIO IMDIO
CumBON penemHO-KOHTaKTHOW CXEMbI
74P .IMDIO ==
YnpasneHue obHoeneunem Nt D

D : HayanbHbIn HOMep Touek Beoga-BuiBoga ons
oOHOBNEHUs
N : KonnyectBo Touek Beoga-BruiBoga ans obHoBneHus

[vanasoH X Y K
- Xn Xn 1
One- rnaBHOro | rmasHoro
patHn 6noka 6noka 16
D
N

e [lpu HopmanbHOM Uykre ckaHupoBaHus MK npoueccop NpUHMMaeT BCe BXOAHbIE CUTHAsbI 40 BbINOSIHEHUSI NporpaMMbl U
3aTeM BbINOJSHSAET NporpaMMy COrflacHO OBHOBMEHHBIM BXOAHBIM CUrHanam. Mocne 3aBepLueHust BbINOMHEHNUS MporpamMmbl
npoueccop OGHOBMSIET BCE BbIXOAHbIE CUrHambl COMMacHo peaynbTaTaM BbIMOMHEHUS Nporpammbl. Tofbko nocne
3aBeplUEHNs] MOMHOrO CKaHa BCE BbIXOAHblE pe3ynbTaThl BCe cCpa3sy NepefaloTcs Ha BbIxod. Takum obpasom, Mexay
OTKJIMKOM BbIXOAa Ha BXoAHOe cobbiTe ByaeT 3agepkka He MeHee 1 BpeMeHU ckaHa (MakcuMyM 2 ckaHa). 3Ta UHCTPYKLUMS
no3BonseT HemeOneHHO OBHOBUTbL yKasaHHble B HEW BXOAHbIE WM BbIXOAHbIE CUTHarnbl, COKpallasi TeM camblM Bpemsi
OTKNUKa BbIXOAa Ha BXOA U 06X0As OrpaHUYeHUsl, HanoXeHHbIe METOAOM CKaHUPOBaHWSI.

e Ecnun Bxoa ynpaeneHus obHoBneHvem “EN"=1 unu “ENAN (umnynbcHas wHCTpykumsa P) namensetca ¢ 0 go 1, T0
obHoBnsoTCcsA cocTosHUss N BXOAHbBIX TOYEK UMK BbIXOAHbIX Tovek (D~D+N-1).

e Toukn B-B IMJK FBs-PLC anst HenocpeactBeHHOro B-B orpaHuyeHbl Tonbko Todkamu B-B rmasHoro 6noka. B Tabnuue Huxke
nokasaHbl 4onyctTumele Homepa B-B ans rmaBHbix 6nokos ¢ 20, 32, 40 n 60 Toukamu.

Tun rnaBHoro 6roka 20 Touek 32 TouKM 40 TO4eK 60 Touek
[onyctumble Homepa

BxogHble curHansl X0~X11 X0~X19 X0~X23 X0~X35
BbIxoaHble curHansl YO~Y7 YO~Y11 YO~Y15 Y0~Y23

e Ecnn HasHayeHHble B 9TOW WHCTPYKUMM Ans obHoBneHus curHansl B-B nexart BHe gnanasoHa gonycTtuMbix Toyek B-B ns
Tabnuupl Bbiwe, 1o MIK He cmoxeT pabotatb n cnar owmnbkn M1931 ycraHaBnmBaeTca B 1. ( Hanpumep, B nporpamme
ykazaHo D=X11, N=10, 4TO 03Ha4aeT, YTO HaZo HemeaneHHO 0bHOBUTL ToukM OoT X11 go X20. Ecnu ncnonb3ayeTcs rnaeHbIN
6nok FBs-32MA, To Haubonblasa BxogHasd Todka - 310 X19 n noatomy X20 npeBbICMAO AONYCTUMbIA HOMEP nopa Bxoda
3TOro rmaBHOro BxoAa, B Takom criydae conar owmnbku M1931 ycraHasnusaetcs B 1).

e [lo aton wuHcTpykumm MJIK HemenneHHO OGHOBMSIET CUrHanbl BXOOOB-BbIx04oB. OAHAKO MO MPEXHEMY CyllecTByeT
3a/iepXXKka Ha BpeMs peakuun 13-3a 3afepXXeK B annapatype unu B nporpammHom uneTpe. He 3abbiBaiite 06 3TOM.
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA

FUN 76 .
D BBO[ C JECATUNYHOW KNNABUATYPbI e D
TKEY TKEY
CumBON penemHO-KOHTaKTHOM CXEMbI
76D TKEY g\j Touka Bxoga KHOMKM
: PErNCTp ANs XpaHeHus Lmdp C KHOMOK
Ynpasnenue sxogom — EN IN : F KPR — Kuonka Haxata

KL : HavanbHas kaTyLlKa ANs OTpaXKeHUs COCTOSHNS
BXoga

OnepaHp D MoxeT ncnonb3oBaTtb MHOEKCHbIE perncTpbl V,

Z, PO~P9 gnsa peanusauummn KOCBEHHOW agpecaunm

D

[vanasok X Y M S WY WM WS |TMR]CTR | HR | OR | SR |ROR|] DR | XR

X0 Y0 M0 S0 W0 YWD WSO TO co RO | R3904|R3968 |R5000] DO Vo Z
One-
. K240 ] Y240 [M1896] S884 | WY 240 WIM18596]W5984] T255 | C255 |R3839]) R3967 | R4167 JRE0T1 | 04095 | PO-FS
I
D P v
KL

e OT1a MHCTpyKumnsa HasHadvaeT 10 BxoaHbix Todek IN~IN+9 (INO~IN9) BBoay ogHoro gecsitudHoro umcna (IN->0, IN+1->1...).
CornacHo nocnefoBaTenbHOCTM Haxatusi kHOMok (ON) Ha 3TUX BXOAOHbLIX TOYKaxX MOXHO BBECTU 4- unu 8-3HauHble
[AeCSATUYHbIE YMCna B PErUCTpPbI, YkasdaHHble Kak D.

e Ecnn Bxog ynpaBnenuss "EN" = 1, To 3Ta MHCTpyKUuUSA
otcnexuBaeT 10 BXOoOHbIX ToYek, HaumHasa ¢ IN 1 nomeluas
COOTBETCTBYIOLLEE YNCNO B pernctp D npu HaxaTum KHOMOK. .
OHa oxupaeT, NMoka BxogHas Todka He OyaeT oTnylieHa, INO ~ IN9
3aTeM OTCNEXMBAET CNeayloLyd akTUBHYIO BXOOHYIO TOYKY
"ON", n casuraet HoByw uucdpy B permctp D (cHavana

MpuHyanTENBHBIN
BbIBO

crtapwasa uudpa, 3atem Mmnagwas). Ons 16-paspsigHoro

onepaHaa peructp D MoxeT xpaHuTb Ao 4 uudp, a ansa 32- BCD Code
paspsigHOro onepaHga MOXHO XpaHuTb o 8 uudp. Ecnm HaxkaTue KHOMKM

BXOAHble uudpbl 3anonHAT peructp D, To HOoBoe HaxaTtue

KHOMKW BbiBedeT U3 peructpa D camylo crapyi uudpy. NN
CoctosHne kHomok 10 BxoaHbIx Touek, HadmHasa ¢ IN, 1000s[1005 | 105 | 15
3anuceiBaetcst B 10 COOTBETCTBYIOLLUMX KaTyLLKaX, Ha4MHas C

KL. 3OTM «kaTywks ycTaHaBnueatotcs B 1, noka g
COOTBETCTBYIOLLAsI KHOMKA HaxaTa U He W3MEHSIITCS, Aaxe

€Cnv COOTBETCTBYHOLLAsi KHOMKa OTnyLieHa, A0 Tex nop, noka D ‘ BIN({0~9999) ‘

He OygeT HaxaTta Jpyrasi KHoOmMka, Mocre 4ero karyluka
BO3BpaLlaeTcs B Homnb. Ecnn HaxaTa nbasi BxogHas Touvka
(ON), To dnar HaxaTusa kHorkn KPR yctaHaBnvBaetcsa B 1.
OpHoBpeMeHHO MOXeT ObITb HaXaTa TOMbKO OAHa U3 KHOMOK
INO~INS. Ecnu HaxaTo HeCKONbKO KHOMOK, TO cuuTaeTcs
HaXaTol TONbKO nepBasi U3 HUX. Hwxe nokasaHa cxema
paboTbl PYHKUMK C 16-paspsiaHbIM OnepaH4oM.

e Ecnu Bxop paspewieHus nponycka "EN" = 0, To aTa MHCTpyKumMs He BbinonHseTcs. Beixog KPR v ctatyc kaTtywku KL 6yayT

0.
YO0 e OpHako uncCrieHHble 3HaveHnss B peructpe D He
LKPR ( ) nameHsoTca. B WHCTPYKUMW CrieBa nokasaH BXOOHOWN
nopt X0 ¢ umdppon "0", X1 npegcrtasnsaetr 1, ..., MO

3anucbiBaeT HaxaTtme X0, M1 3anucbiBaeT Haxatme X1
. , W BBEAEHHble 3HayeHus undp HakanMealTCs B
peructpe RO.
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 76 B BBO[ C AECSTVUUYHOWM KNABUATYPbI FUN 76 8]
TKEY TKEY

Ha crnenytolei cxeme nokasaHa pasBojKka BXOOB /s 3TOro npumepa.

OO0EEOLEEOEUE
[ ¢ { /{4 {47 77

I——~|C|X0|X1|X2|X3|X4|X5|X6|X?|X8|X9|~—
|
|
|
|

CrtopoHa Bxogos FBS-PLC

—_——

e [locnepoBaTenbHOCTb HaxaTu kHonok X0~X3 B aToM npumepe - Q@@ G ®® , oHa nokasaHa Hmke. Ha atanax ® n @
X20 paBeH 0, NO3TOMY HaXaTus KHOMOK UTHOPUPYIOTCA, U AEUACTBYIOT TONbKO aTanbl @@ @ ®®. [1ockonbKy perncTp MoxeTt

XPaHUTb TOMbKO 4 LmMdpbl KHOMOK, TO 3 3TUX 5 aTanos nepsas undpa TepseTcs. [TocnenoBaTenbHOCTb HAXKATUI KHOMOK
3302 B aTanax ®@®® BeoauTcA B permuctp RO.

X20

X0 ©

X1 @ @l
X2 ’6‘

X3

@]

@]
®

MO

M1

M2

M3

@]

vo ol bl (el o

RO | 0000 X 0001 K 0013 X O‘ISSX 1330 X 3302
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MHCTpYKUMSA pacluMpeHHbIX yHKLMI

L D BBO[ C 16-PNYHOW KITABUATYPbI AU D
HKEY HKEY
CumBON penenHo-KOHTaKTHOW CXeMbl
77D . HKEY— IN : Banyck ckaHa KHOMOK LMdPOBOro BXoaa.
YnpaeneHnve —End IN L Nk —  Haxara kHomka umdpb
onepauuen
OoT: OT: 3anyck undpoBoro Bbixoaa Ansi
D - MYMbTUMNNEKCUPOBaHUSA CKaHa KHOMOK (4 TOYKM)
: r FKP = Haxara kHorka
KL - DYHKLMN
D : Peructp ans coxpaHeHusi BBeAeHHbIX Ldp
WR - KL : HavanbHoe pene afis COCTOAHMS KHOMOK
WR : Pabouwit peructp, ero Henb3si UICNOMNb30BaTh B APYroM
mecTe

OnepaHa D MoxeT ucnonb3oBaTtb MHOEKCHbIE perncTpbl V, Z,
P0O~P9 ansa peanusaumu KOCBEHHOW agpecaunm

[lnanasoH x Y il S WY WM Ws | TMRJCTR| HE OR SR |ROR | DR *R
. X0 Y0 MO 50 WYD WO WSO TO co RO R3904 | R3968 | RE000| DO V-7
i
o X240 | Y240 IM1BOGE | SO84 | WY 240 WMTRBOE | WSS84 | T255 | C255 |R3829| R3967 | R4167 |RB071 | 04095 | PO-PY
1N
oT
D
KL
WR

PyHKUMM undpoBbIX KHOMOK (0~9) 3TO WMHCTPYKUMM aHanornyHbl uHCTpykumm TKEY. CoepuHeHve annapatypbl Anst
uHctpykuni TKEY n HKEY pasnuyHoe. B uHctpykuum TKEY kaxaas KHomka umena ofHy TOYKy BXOAa Ans NOAKMYeHUs,
a B MHCTpykumMn HKEY 4 BXOAHbIX TOYKM U 4 BbIXOAHBLIX TOYKM 06pasyroT MynbTUMNEKCUPYEMYIO MaTpuly 4x4 ons BBoAa
16 KHOMOK. 4x4 03Ha4aeT, YTO MOXET ObITb 16 BXOAHbIX KHOMOK, Tak YTo KpoMe 10 umdpoBbIX KHOMOK MOXET ObITb eLle 6
KHOMOK, KOTOPbIE MOXHO MCMOSb30BaTh Kak KHOMKK PyHKUMIA (Kak Ha 0ObIYHBLIX KHOMOYHbLIX NaHensx). [encteme undpoBbix
N PYHKUMOHANbHbIX KHOMOK MOSIHOCTLIO HE3AaBUCUMO, 3TU KHOMKM HEe BRUAIOT APYr Ha gpyra.

Ecnu Bxog ynpasnexus onepauven "EN" = 1, TO 9Ta MHCTPYKUMA CKaHUpyeT LUUPOBbIE KHOMKN U KHOMKM (PYHKUUA B
mMaTpuue, obpa3oBaHHOM 4 BXOAHbIMU Touykamu, HaumHas ¢ IN, n 4 BbIxogHbIMM To4kamK, HadmHasa ¢ OT. PyHKLMK
undpoBbIX kKHoMok 1 Bbixoda "NKP" onmcaHbl B MHCTpyKummM TKEY. KHOMKM pyHKLMIA OTCRexXunBaloT COCTOSIHWE HaxaTus
kHonok A~F B 6 nocnegHux pene, ykaszaHHbix B KL (nepBble 10 COXpaHSIlOT COCTOSHME HaxaTus LUMAPOBbIX KHOMOK). MMpu
HaxaTuu noboi n3 kHonok A~F Bbixog FKP (FO1) yctaHaBnuBaetca B 1. BbixogHble Toukun OT ans 3Toil MHCTPYKUMK
OOMKHbI ObITb TPAH3UCTOPHBIMU BbIXOL4AMMU.

HaunbGonbliee uucno gna 16-paspsgHoro onepaHga cogepxut 4 uudpbl (9999), a ana  32-paspsigHoro onepadga
copoepxut 8 umdp (99999999). OgHako ecTb TONbKO 6 (yHKLUMOHaNbHbLIX kHonok (A~F), He3aBMcMMO OT paspsiZHOCTU
onepaHga.

w0 e i~ W
oT: Y0 (09,8 P?; (fA ,Q?;

D : RO M11
KL: Mo [FFKP—{ ) Lngpossie | | o#, |of. [ [oF
WR: DO b

A

]
SIST X0 | X1 | X2 | X3 Jeus

o N .

3Ta WHCTPYKUMS Ha cxeme Bbllwe wucnonbayeT X0~X3 u 248 = PLC(TpaHancTopHbii Bbixon)
YO0~Y3 anst o6pasoBaHMs MynbTUNIEKCOPa BXOAOB KHOMOK.

OHa MoXeT BBOAUTb u4ucna mM3 8 umdp M CcoxpaHaTb T} EF T} .IJ-

pe3ynbTatbl B R1R0. BXxogHOEe cocTosiHME KHOMOK hyHKLMIA L vo I vi Jv2 Jv3 J=«-

coxpaHseTcs B M10(A)~M15(F). | I |

@]
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MHCTpYKUMA pacluMpeHHbIX (PyHKLMIA

FUN 78 [ FUN 78 [
BBO[ C LIN®POBOIO MNEPEKMIOYATENA
DSW Aet LS

CurMBON penemHO-KOHTaKTHOW CXEMbI

IN  : 3anyck Bxoga Anst NOBOPOTHOrO LMAPOBOro nepeksoyarens
OT : 3anyck BbIxoAa ANs MynbTUMNEKCUPOBaHNSA CKaHa (4 TOYKK)
YnpaeneHue ~78D.DSW—— CuuTbiBaHVE
BXoAoM — ENA IN : L DN — 3aBepLueHo .
D: PerucTp ana xpaHeHus pesynbtarta YteHus WR: Pabouui
OT: perucTp, ero Henb3s UCNONbL30BaTb B APYroM MecCT €
Owwnbka YTeHus
D : FERR— (WR n WR+1 ansa 16-pa3psigHoi paboTbl;
WR - WR, WR+1 n WR+2 ans 32-pa3psigHoii paboTbl)
' OnepaHa D moxeT ucnonb3oBaTb MHAEKCHbIE pernctpbl V, Z,
PO~P9 aonsi peanusauun KOCBEHHOM agpecaumm

fvanason X Y WY VWM WS | TMR | CTR | HR OR SR | ROR | DR XR
X0 Y0 WY0 WO W50 T0 co RO R3804 | R3968 | R5000 Do V-Z
One-
paHn
X240 Y240 |WY240 | WIM1B96 [WSO84 | T255 | C255 | R3839 | R3967 | R4167 | RB071 | D4095 | PO~P9
IN
oT
D
WR

e Ecnu Bxog ynpaBnenus "EN" = 1, To 3Ta UHCTPYKUUSI AaHHble OAHOM Umdpbl € 4 Tovek Bxoaa, HaumHas ¢ IN (INO~IN3). ns yteHus rpynnbl
13 BCD kogos 4 undp (0000~9999) Heobxoanmo 4 ckaHa, pesynbTaTbl coxpaHsioTes B pernctpe D . MNpu 32-paspsigHom onepaHae Kaxabin
CKaH MOXeT Nonyuutb 2 LMpbl AaHHbLIX 3@ CHET CYATbIBAHUS AOMonHUTENbHOM Lundpbl 13 IN4-IN7 n coxpaHeHue ee B peructpe D+1.
Kaxabin 6ut Boixogos OTO~OT3 nocnegoBaTtenbHO ycTaHaBnuBaeTca B 1 AN nonyyeHus AaHHbIX Lndp COOTBETCTBEHHO ANSA paspsaos
10°%(eavnmupl), 10'(necsTkn), 10%(cothn) u 10%(Tbicsum). Moka EN pasHo 1, MK npopomkaeT Hel'lpeg)blBHO CKaHMpOBaTb U CYUTbLIBATb
AaHHble. Nocne 3aBepLUeHnst KaXKgoro NomnHoro Luukna (T.e. nocrne 3aBepLueHnst cunTbiBaHns 4 umdp 10 ~10° ), onar 3aBepLUeHns YTeHns
"DN" yctaHaBnuBaeTcsi B 1. OfHaKko OH yAepXXuBaeTCsi TONMbKO AN OfHOro ckaHa. Ecnu n6oe cumMTaHHoe UMdpoBOe 3HaYeHue He B
AvanasoHe 0~9 (aBouyHO-gecATUYHBIN kog BCD), To donar ownbkn uteHus "ERR" ycTaHaBnuBaeTcst B 1 1 3Ha4eHue 3Tou rpynnbl LumMcp
cbpacbiBaeTcs B 0000.

e  BbixogHble TOUKM ANA 3TOM UHCTPYKLMM OOMKHBI OblTh TPAH3UCTOPHLIMU BbIXOAAMM.

e B atom npumepe, korga X10 paBHO 1, CYATBLIBAETCA YUCNEHHOE

X10 78.DSW—m M10 3Ha4YeHue C KOAOoBOro UMdpoBoro nepekntodatens (5678 B atom
ENd IN ¥o LDN : ) npumepe) u coxpaxsietcs B peructpe RO.
oT : Yo . Butbl (8,4,2,1) ogHoi uMdpbl AOMKHbI ObITb COEAMHEHbI BMECTE U
] M11 nocrnefoBaTesnbHO C AN0A0M (Kak Noka3aHO Ha CXeMe HIUXe).
D : RO
-ERR—( ) e [lpn 32-paspsigHOM onepaHde MOXHO [A00aBUTb aHanornyHbIN
KogoBbIV nepekntoyvatens kK X4~X7 (YO~Y3 ucnonbayetcs BMecTe
C OPVYroWi rpynnow).
(7 10°| (8)
——q——q——
: | J, S, 8,0, 5 y
4 | ( / |~m— KOZOBLI NOBOPOTHBIN
%= % | £ x % | LUMdpOBOW NepeknoyaTenb
4404 [—L 14
2 N 8 |4 |2
1 2 4 8
sis|xo P xa [ x2 | xa| x4 | x5 | x6 | x7
T+ BXOZ NEPBOW rpynnbl BXOZ, BTOPOW rpynmbl
24 — (pelicTByeT TONbKO ANS
T 32-paspagHoro
onepaHaa)
C | vyo vyt |v2]vs}
| | ] PLC
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 790 y FUN 79 @
BbIXOO HA 7 CETMEHTOB C 3ALLEJIKOU

75GDL 7S5GDL
CumBON peNnemnHo-KOHTaKTHOM CXeMbl
S : Peructp ons xpaHeHust otobpaxxaemMblix AaHHbIX
~79D.7SGDL— (BCD)
=ENTq S FDN— OT : HavanbHbIi HOMep Ans BbIXoAa CKaHUPOBaHWS
Ynpasnexue A Bbixog rotoB
onepauuen OoT:
N N : YkasbiBaeT BbIXof curHana v nofispHoOCTb 3aLlesnkm
WR : Pabouuit perucTp, ero Hemnb3si UCMonb3oBaTh B
WR: Apyrom mecre
OnepaHp S MOXeT Mcnosnb3oBaTh UHAEKCHLIE perucTpbl V,

Z, PO~P9 ons peanusauun KOCBEHHOW agpecauun

fvanason Y WX [ WY WM Ws | TMRJCTR] HR IR OR SR | ROR | DR K XR
Y0 WX0 W0 WMO WSO TO co RO R3840 | R3904 | R3968 | R5000 Do V- Z
One- 16-6uT +
paHg S e . . toae e N I 4 . - - U [ 4ucno
Y240 |WHX240 | WY240 | WIM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | RBOT1 | D4095 PO~FOQ
S
oT
N 0~3

e Korga curHan ynpaeneHust Bxogom "EN" = 1, 4 nonybawta peructpa S, ¢ umdpbl 0 go umdpsl 3, nocnegoBatesnbHO
BblgatoTcst Ha 4 BbixogHble Toukn OTO~OT3. lMpu BbIBOAE UMEPOBLIX AHHLIX OOHOBPEMEHHO NoJaeTcs CMrHan gukcaumm
aTton undppsl (OT4 cootBeTcTByeT Undpe 0, OTS5 cooTBeTcTBYET Uncpe 1, n T.4...), Tak 4TO LUMPPOBOE 3HaYeHne ByaeT
3arpy>eHo 1 3adMKCUPOBAHO ANsl pa3psifoB 7-CErMEHTHOro AMCNIes.

e Ecnu ata nHctpykumsa D (32-paspsiga), nonybantel 0~3 us peructpa S u nonybaitel 0~3 13 peructpa S+1 He3aBUCUMO
nepepatoTca Ha Bbixoabl OTO~OT3 n OT8~OT11. NockonbKky oHW NepefalnTcsd OA4HOBPEMEHHO, OHU MOTYT UCNOMb30BaTb
obLwuii curHan doukcaumm. 16-paspsiaHblie MHCTPYKUMKU He ncnonb3ytoT OT8~0T11.

e [loka "EN" paBHo 1, MJIK umknmyeckn BbINOMNHSAET nepefady. [locne kaxgow nepegady MosHOM rpynnbl YACHIEHHbIX
3HaveHun (nony6antel 0~3 nnm 0~7) dnar 3aBeplueHns BbiBoga "DN" yctaHaBnmBaetca B 1. OgHako OH yaepxuBaeTca
TONbKO ANs1 OQHOrO CKaHa.

79D.7SGDL M10 e B atom npumepe, korga X0=1, 4 nony6anta n3 RO
End 5 - rRo LDN ( ) nepepalTcs B MEepBYK rpynny 7-CErMEeHTHOro aucnnes
YO Ha cxeme Hwxe. 4 nonybanTta M3 R1 nepepatTca BO

BTOPYHO rpynny 7-CErMeHTHOro AMcnes.

2
Do

nepsasa rpynna BTOpada rgynna

8

- L vCC s vCe
8888 oG
&

Lo g [0 e J 10 ) 101 ) 10' ) 10
)
1 2 |4 B (100 (10 a0 |t Jz ]4 s

: YO|Y1 |Y2|YJ|Y4IYJ|YD|YF |Y8|Y°|Y10|Y11

PR PR

TpaHaucTopHbIv Bbixog MK

TR
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MHCTpYKUMA pacluMpeHHbIX PyHKLMIA

FUN 79[
7SGDL

FUN 79 )

BbIXO[ HA 7 CETMEHTOB C 3ALLENIKOW
7SGDL

TpaHauctopHble Bbixoabl MK FACON umetoT Kak oTpuuaTtenbHyro noruky Bbixoga (TpaHauctop NPN - korga cocTosiHue
Bbixoga ON, HanpsikeHVWe Ha Knemme TPaH3UCTOPHOTrO BbIXOAa HU3KOE), Tak W MONOXMTENbHY Nnoruky Bbixoga (PNP -
korga coctosHue Bbixoda ON, HanpspkeHue Ha Knemme TPaH3UCTOPHOro Bbixoda Bbicokoe). OHU MMEKT CreayHoLLyto
CTPYKTYpy:

Bbixog oTpuuatensHon noruku FBs-PLC (TpaH3ucTop Bbixoa nonoxutensHon nornkn FBs-PLC (TpaH3ucTop

NPN) PNP)
+24v +24Y +24V

—

Ecnn Yn paBHo Ecnu Yn pasHo

Yn "ON", HanpspkeHne i "ON", HanpsbkeHne
aToro BbIxogda 3TOro BbIXoAa
HU3Koe BbICOKOE

nYy

Mmetotca Bxoabl faHHbiX (8,4,2,1) v curHanbl cukcaumm Ans 7-CEerMeHTHbIX OMCNIIEEB KaK MOSNOXUTENbHON, Tak W
oTpuuaTenbHon norukn. Hanpumep, ons YicneHHoro 3HadeHus "8", Bxog nonoXxuTenbHOW normku gormkeH o6bitb 1000, a
BXOA oOTpuuaTenbHoW norvku pormkeH 6bitb 0111. AHamornyHo, ecnu curHan dukcaumm paeeH 0, To 3allenka
MONOXMUTENbHOW NOMMKN NO3BOMSIET 3HAYEHUsIM LMcpoBOro aucnnesi NponTy Yyepes 3allenky (T.e. 3arpyska). Ecnv curHan
dukcaLmmn paBeH 1, TO YUCTEHHbIE 3HAYEHMS B 3aLLernke hMKCUPYOTCs (3anOMUHAOTCS), @ B OTpULATENbHON FIOrMKe BCe
HaobopoT. [NokasaHHass Hwxe cxema WC 7-cermeHTHoro aucnnea CD-4511 aBnsetca npumepom BBoZa LMpoBOro
3Ha4YeHMs B NOSMOXUTENbHOW NOTNKE C 3aLlerikoun.

- CD4511
é
o
é 'l'.l.'n a
% (1 ]A 4- Koo BCD Mpusog AR b
I paspsan- B7- cua WA C
3 (2)B Has CermMeHT- .*,*:;‘ d |:>
s ] (4)C 3alenka HbIiA Kog MW—e
‘i) ""‘A r
[ (8] D ARN
£ Ll g
2
3

(10”] 'E LT | BI Vee

3allenka 3Haka 1

MosTtomy Bbixog MJIK u Bxoa 7-cerMeHTHOro gucnnest MoryT 6biTh B NMOMOXUTENBHOWM U B OTpULL@TENbHOW norvke. Ons
nony4YeHns nNpaBuibHbIX Pe3ynbTaToB HYXXHO COrfacoBaTth MNOMSPHOCTU Bbixoda v Bxoda. B aton nHctpykumm N ykasbiBaeT
COOTHOLLEHME MONSAPHOCTEN MeXAY TPaH3UCTOpPHbIM BbixogoM MJ1K n Bxogom 7-cermeHTHOro gucnnes. B tabnuue Hwke
nokasaHbl BCe BO3MOXHbIE Cry4au.

YucneHHoe 3HaueHne CurHan cukcaumm (10°-10°) BenuinHa N
Bxoga (8~1)
OpanHakoBas OpguHakoBas 0
PasnuyHas 1
PasnuyHas OpuHakoBast 2
PasnuyHas 3

Ha cxeme Bbiwe Mukpocxema CD4511 nokasaHa B kayecTBe npumepa. Ecnu ncnonbsyetcs Beixod NPN, To nonspHocTb
ero Bxoga AaHHbIx pasnuyHa c MJK, a nonspHocTb Bxoaa dukcauumn ogmHakoas ¢ MIK, Tak yto ansa N Hago BeibpaTb
BENUYMHY 2.
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 80 FUN 80
MUXI BXOO MYNIbTUTTIIEKCOPA MUXI
CuMBON peNenHo-KOHTaKTHOM CXeMb!
IN : Homep BxO4HOW TOYKM MynbTUNekcopa
~70D.7SGDL— OT : Homep BbIXO4HOW TOYKU MynbTUNeKcopa (GomkeH
i ObITb TPAH3MCTOPHbIN BbIXOA)
YnpaeneHve —ENM S DN— Buinonmenme 3aBepLUeHO
onepauuen OT:
N : BxogHble nuHuMm mynbTunnekcopa (2~8)
N D : Perunctp onsa coxpaHeHus pesynbTaToB
WR : OnepaHa D MmoxeT ncnonb3oBaTtb MHOEKCHbIE perncTpsbl V,
Z, PO~P9 ons peanusauun KOCBEHHON agpecauun
Avanazok X Y WY WV WS |TME|CTR| HR | OR SE |ROR| DR XR
s X0 Y0 WO WO Ws0 TO co RO | R3904 | R3968 | RA0O0O0 | DO V-2
ne-
[ ®¥240 | v240 |Wy240|WM1896 | WS984 | T255 | C255 [ R3830 | R3967 | R4167 | RBOT7T | D4095 PO~PO
IN
oT
N
D
e OTa WHCTPYKUMS WCNOSMb3yeT MeTo4 MymnbTUMMEKcopa (NepekntoyveHus) ans cuutbiBaHus N NUHUIA  BXOAHbIX [AaHHbIX C 8

nocnegoBatenbHbiX BXxoAHbIX Touek (INO~IN7), HaumHas ¢ BxogHOW Touku, ykazaHHoM B IN. C NOMOLLbIO 3TOro MeTofa MOXHO NOMyYuTb
8XN BXOZHbIX COCTOSIHWIA, U AN1st 9TOTO HYXXHO TONbKO 8 BXOAHbIX TOYEK 1 N BbIXOOHbIX TOYEK.

Mpu ckaHMpoBaHMKM MynbTUNNEKCopa curHansl BolaaoTcs B N BbIXOAHbIX TOYEK, HAYMHAsA C BbIXOAHOM Toukn OT. MNMpu kaxaom ckaHe oauH

n3 N 6utoB yctaHaBnueaetcs B 1 u BbiGupaeTca cootBeTcTBylowas nuHmns. OTO cooTBeTcTBYeT nepsoi nuHumn, OT1 cooTBeTCcTBYET
BTOpPON NuHuM 1 T.4. MNocne cuntbiBaHus Bcex N nuHuiA npountaHHble 8XxN COCTOSIHUI COXpaHSIlOTCA B pernctpe, HaumHas ¢ D, a cpnar

3aBepLueHus BbinonHeHust "DN" yctaHaBnmBaeTcsi B 1 (HO OH yaepXXvBaeTcsi TONbKO Ha 1 Nepuof cKaHMpOBaHUST).

HeobxoanMo N LMKIOB CKaHNPOBaHWS.

80.MUX—

IN : X24
oT: Y16
N 4
D : WD
WR - D0

Fov—()

M10 .

peructpe DWMO (MO~M31).

I'Ipm KaXXOOM CKaHMpOBaHWW 3Ta WHCTPYKUUA aKTUBUPYET NUHUIO OnA 8 BXOAHbIX COCTOSIHWIA, TakK YTO AnNA cuuTbiBaHWa N nuHWUR

B aToMm npumepe ncnonb3yoTcst 4 NUHUM X 8 BXOOHbIX TOYEK,
BCero coctosiHne 32 Tovek. OHM coxpaHsaloTes B 32-pa3psigHOM

L{emepTaﬂ NnHUA
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 818 y FUN 818
MMIYJIbCHbIN BbIXOA

PLSO PLSO
CumBON penenHo-KOHTaKTHOW CXeMbl
MD : Bbibop pexuma Bbixoda
Fr : Yactota nmnynscos
-31D.PLSO —— PC : Yncno BbIXxogHbIX MMMYILCOB
YnpaBneHue BbIXo4oOM — __ ] i B __ Buixopa aktneeH
EN {MD : ouT UY : Touka BbIxoga nmnynscos BBepx (MD=0).
Fr DY : Touka Bbixoaa umnynscos BH13 (MD=0).
YrpaereHue nayaon = PAUqPC : - DN = Beixop rotos
. HO : HakannvBarowmi perucTp BbIXOAHbIX UMIYTbCOB.
UY:or CK (MoxHo He npucBavBaTb)
HanpaBneHue BBEpPX/BHN3 == ub . DY:or DR  ERR=— Owwubka
OrDIR . CK : Touka BbIxoga nmnynscos (MD=1).
HO : DR : Touyka Bbixoga BBepx/BHM3 (MD=1).
DIR: 1- BBepx; 0- BHM3.
[Avanason Y WX ] WY Wil WS |TMRICTR] HR oR SR |ROR| DR K
T Ynof | Wxo | wyo WO Wso TO co RO R3904 | R3968 | REO0OO| DO 16/32-6uT
One- Main +/-uncno -
paHa Unit [WHX240 WY 240 WIMTB96 | WS984 | T255 | C255| R3838 | R3967 | R4167 | RBOT1T | D4095
MD 0~1
Fr 8~2000
PC
Uy » CK
DY » DR
HO ) )

Ecnn MD=0, To aTa MHCTPYKUMS yNpaBnseT BbIXOAHLIMU UMMYSIbCaMuK CREeAYOLLMM 00pa3oMm:

Mpu kaxxgoMm HapacTatoLem dpoHTe 0> 1 curHana ynpaeneHus BbixogoM “EN” cHauana BbinonHsieTcs onepauums copoca,
npu KOTOpoK ouuwarTcsa BbixogHble dnarn “OUT” u “DN” u pernctp BbiBoga umnynbcoB HO cbpaceiBaetca B 0.
MHCTpyKuMA nonyyaeT 3Ha4yeHWe 4acToTbl M KOMMYECTBA BbIXOAHbLIX UMMYMbCOB U CUYUTHLIBAET COCTOSIHWE HanpaBneHus
BBEpx-BHM3 “U/D”, 4TOObI OnpeaenuTb HanpaefieHUe YBENUYEHUS WM yMeHblueHus. locne 3aBeplueHus onepauun
cbpoca MHCTPYKLUMS NpoBepsieT COCTosiHWe BxoAa naysbl umnynbca “PAU”. Ecnv curHan naysel Bbixoga paseH 1, To He
BbIMOMHAETCA HMKaKoro Aevcteus (naysa sbixoga). Ecnn PAU pasHo 0, To HaunHaeTcs BbiBog umnynscoB ON/OFF co
ckBaxHocTblo 50% Ha uactoTe Fr B Touky UY(U/D=1) unu DY(U/D=0). MNocne BbiBOAa Kaxxgoro umnynsca pernctp HO
yBENMYMBAETCS Ha eaVHNLY M BbIBOA MMMNYNbCOB NpeKpallaeTcs, Koraa cogepxumoe cuetymka nmnynscos HO paBHo nnu
OonbLlue, Yem Hakannueatowmn pernctp PC, npu atom cnar 3asepeHns “DN” yctaHaBnmeaeTcsa B 1. Bo Bpems BbiBoAa
BbIXOZHbIX UMMYNbCOB nar BbiBoga “OUT” yctaHoBneH B 1, MHaye oH paBeH 0.

e [locne Havana Bblga4y UMNYNbLCOB BXoA ynpasrneHus BoixogoM “EN” gormkeH 6biTb paBeH 1. Ecnn oH cbpocutca B 0, TO
BbIBOJ UMMYNbCOB Mpekpatutcs (Touka Bbixoga npumeT 3HadeHne OFF) n conar “OUT” cbpocutes B 0, HO Bce apyrue
AaHHble PyHKUMKM He nameHsitca. OgHako, ecnv Tenepb “EN” BHOBb uameHuTcs ot 0 k 1, To 6yaeT BbinonHeHa npoueaypa
cbpoca n HoBbIN 3anyck, BCst pyHKUMSI OyaeT 3anyLieHa 3aHOBO.

e Ecnu HyXHO NpMOCTaHOBUTL BbIBOA MMMYMbCOB M HE MepesanyckaTb BCHO npoueaypy, TO AnS 3TOro npegHasHadeH BXo4
naysbl BbiBoga “PAU”. Korga “PAU” =1, MHCTPYKUMSI NPUOCTaHaBNMBAaET Bblgady MMMNYNbCOB (TOYKa Bbixoda MpPUMET
3HauyeHne OFF, conar “OUT” cbpocutca B 0, a Bce apyrne gaHHble pyHKUMM He nameHsaTtces). Korga Bxog “PAU” namenntcs
Hasag oT 1 k 0, To 3Ta MHCTPYKLMA BEPHETCA B COCTOSHUE A0 Nay3bl U NPOAOIDKUT Bbl4ady MMMYrbCOB.

e Bo Bpems Bblgayu MMMyNbCOB 3Ta MHCTPYKUMS KOHTPONMPYET BENMYMHY YacToTbl UMMYNbCOB Fr n cyeTumka BbIXOOHBLIX
nMnynbcoB PC. |-|03TOMy, ecnn BblBOA UMNynNbCOB elle He 3aBeplleH, MOXHO WU3MeHUTb 4acToTy WMMNynbCoOB WU
konuyectBo umnynbcoB. OgHako HanpasneHune BbiBoga BBepx/BHWU3 “U/D” cumTbiBaeTCa TOMbKO Mpu npouenype cbpoca
uHcTpykuun (“EN” nameHsieTcs ), u 3To COCTOsIHME COXpaHsieTCsl A0 3aBepLUEeHUs nay3bl U A0 HOBOW npoueaypbl copoca.
Takum o06pasoM, mameHeHue curHana “U/D” ono3HaeTcss TONMbKO B MOMEHT cOpoca, a B Apyroe BpeMsi HE BIUSIET Ha
BbIMOSTHEHWE 3TON MHCTPYKLMU.

e OcCHOBHOE Ha3HayeHuMe I3TON WMHCTPYKUMM 3aKkroyaeTcs B yNpaBreHWe LWaroBblM [ABUraTenemM no ABYM TUHUSM
Hanpaenennst UY (BBepx) n DY (BHM3), TaK 4TO MOXXHO KOHTPONMPOBATL NMOBOPOT LLArOBOro ABUraTens Bnepes unn Hasag.
OpaHako ecnv Bam HYXXHO BpalleHue TOMNbKO B O4HY CTOPOHY, Bbl MOXETe Ha3HauuTb TONbKO oaunH 13 Bbixogos UY unu DY
(Mpn aToM ocBOGOXAAETCSA TOYKA BbIXOA4A) M OCTaBUTb APYron Bbixod "nycTbiM". B 3TOM cnyvae MHCTPYKUMSA UrHOpupyeT
cocTosiHue Bxoaa Beepx/BHU3 “U/D” u BbIXOAHbIE MMMYMbChI BCEraa HanpaBnsanTCA Ha HasHaYeHHY BaMy TOYKY BbiXxoAa.
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 81 3 FUN 81
PLSO MMMNYNbCHbIV BbIXO PLSO

nMnynbLcoB

Ecnn MD=1, TO BbIXOAHON UMMNYNbC COOTBETCTBYET COCTOSAHMIO ynpasneHus Boixogom DIR (HanpasneHue Bbixoga: DIR=1,
BepX; DIR=0, BHM3) n CK (MMnNynbCHbIN BbIXOA).

OTY MHCTPYKLMIO MOXXHO MCMNOSb30BaTh TONMbKO OAMH pas, 1 Bbixoabl UY (CK) n DY (DR) gomkHbl 6bITb TPaH3UCTOPHBIMM
BbIXOAHLIMW ToYKamu rnasHoro 6roka MJIK.

Ecnun onepang 16-paspagHbii, To 3eKTUBHBLIN AnanasoH Ana cHeTynka umnynbcoB PC paBeH 0~32767. Ecnv onepaHg,
32-paspsagHbii (MHCTpykuma D), To amanasoH paseH 0~2147483647. Ecnn 3HaveHne PC = 0, TO aTO cuuTaetcs
6ECKOHEYHbIM CHETYMKOM UMMYNbCOB U MHCTPYKUMS ByaeT HemnpepbiBHO BbiAaBaTh MMMNYNbChl, NpU 3ToM BenuuuHa HO u
cdnar “DN” Bcerga 6yayt copowensl B 0. [lonycTumblin gnana3oH YyactoTbl uMmnynbcoB (Fr) paBeH 8~2000. Ecnu 3HaveHne
PC vinu Fr npeBbICUT 3TOT AnanasoH, TO MHCTPYKLMSA He BbINonHsAeTest u conar owmnbkn “ERR” yctaHaBnuBaeTcs B 1.

_91D.PLSO . e B oatom npumepe nporpamma ynpasBnseT LWaroBbiM
X0 . MO JBuratenem n cHadana nosopadvBaeT ero Bnepep Ha 80
—EN{ MD: 0 FoUT—( ) MMNyNbCOB (LwaroB) co ckopocTbio 100 I, 3aTem
%1 Fr: R 0 M1 nosopaymsaetr ero Haszag Ha 40 wumnNynbcoB co
—PAU{ PC: R 1 [-DN _( ) ckopoctblo 50  Tu.  Heobxoaumo  obecneuntb
. uy: v 0 NPaBuUnbHYIO  HacTpPoOMKy  BENUMYMH  HanpasneHus
X2 . ' J BBEpXx/BHU3, YacToTbl Fr n cyetumnka mmnynbcoB PC go
uby DY: ¥ 1 rERR— BbIMONHeHWA npoueaypbl cbpoca (‘EN” wnsmeHsetca
HO: R 5 0>1).
80 losopor Bnep?ﬁloo I MoBopoT Ha3aza
ke———80 waros ¢ uactoroit u—> |rﬁ4 Wwaros ¢ YactoTon 501y &
Paspelerve Cron Ton
cbpoca Mepesanyck (saBep- ~ Copoc Ilyck (3aBep-
LeHo) LUEHO)
LR BN ] * + 0
Bbixoa paspeweH ¥ | L
Pause
May3a #1 *x s | ]
HanpasneHue XZE@ a0 o I ECEISp A0
12 76 71 78 79 80
1 2 40
Mmnynbebl BHU3  yq e L’ F—— 2 » J F——
. ¥ @ * + *
BoiBogsitcst umnynbebl W) — I
Bbixoa 3asepwero M1 [ ']
_ [ I )
YacTtoTa RO| 100 x 50
T LI T » 4
: ;
Mmnynbcbl Ans SHE LU
BLIBOAA R1 &0 x 40
T L B T PR
I I

JE—— 1
Yucno BbIxoaHbIX  RE kg“!g " hoe ?5”76! 17 hTSF?QH 80 x 0 K 1 H2 L] 39 40
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 82 3 FUN 82
PWM LWMPOTHO-UMIMYTNbCHbIN MOOYNATOP PWM

CumBON penemHO-KOHTaKTHOM CXEMbI

To : AnutenbHocTb umnynsca ON

82.PWM (0~32767 mcek)
Ynpaenewme —ENA To - ERR —  ®nar owmbku
onepauuen
Tp : Tp : NMepwroa nmnyneca
(1~32676 mcek)
oT : OT : Touka BbIXofa MMMyNbCOB

[vanason Y WX | WY | WM WS |TMR]CTR| HR IR OR | SR | ROR | DR

¥ WXo | wyo | wmo WS0 T0 | co RO | R3840 | R3904 | R3968 | R5000 | DO 0
;?::ﬁ of main
unit  |wxz40 [wyz40[wnnags| wsoad | Tz2ss |Ce2s5| R3839 | R3903 | R3967 | R4167 | RBOT1 | D4095 | 32767
To
Tp
oT
e Ecnn Bxog ynpaenexus onepauven "EN" = 1, To Ha Touky Bbixoga OT nocbinawTcs UMNYNbCbl C OSIMTENbHOCTbLIO

aKkTMBHOro coctosiHus "ON" BenuuuHon To mcek 1 ¢ nepmogom Tp. BbixogHasa Todka OT anga 3TOM MHCTPYKLMKM OOSKHA
ObITb TPAH3MCTOPHBLIM BbIXOAOM rnasHoro 6noka. Ecnn "EN" pasHo 0, To BbIxogHas Todka 6yaet B coctosHum OFF.

- T b=

[

e—Tp—

e EavHuuamu nameperusa ana Tp n To ABASOTCS MUNNUCEKYHAbI ¢ paspelweHneM 1 mcek. MuHuMmanbHoe 3HadveHve ans To
paBHo 0 (Mpu aToM BbixogHas Todka OT Bcerga paBHa OFF), a makcumarnbHoe 3HayeHue paBHO Tp (MpyU STOM BbIXOAHas
Touka OT Bcerga paBHa ON). Ecrm To > Tp, To dnar owmbkn "ERR" yctaHaBnuBaetcs B 1, U WMHCTPYKUMSI He
BbIMOSIHAETCS.

o OTY UHCTPYKLMIO MOXHO MCMONb30BaThb TONbKO 1 pas.
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 83 FUN 83
SPD OBHAPY>XEHME CKOPOCTU SPD

CumBON penemHO-KOHTaKTHOW CXEMbI

S : Touka Bxoaa nMnynbcoB Ans o6Hapy>KeH|/1;| CKOpOCTU

r83.5PD Tl : AnuTenbHOCTb BLIGOPKM (B MCEK)
YnpasneHue —ENd S - OVF — [MepenonHeHue
obHapyxeHnem
T - D : Pernctp onsa xpaHeHusi pesynbTaToB
D:
Ivanason | X | WX WY WM WS |TMRICTR| HR IR OR | SR |ROR| DR K
X0 | wxo | wyo | WMo | WSO | TO | cO | RO |R2840|R3004 | R3068|R5000| DO 1
One-
pana X7 | Wx240 | Wy240 |WM1896|WS084) T255 | C255 | R23830 | R3003 | R3967 | R4167 | RBOT1 | D4095 | 32767
S
Tl
D

OTa MHCTPYKUMA Ucronb3yeT yHKUMIO NMpepbiBaHUst 8 BbICOKOCKOPOCTHBIX Touek Bxoaa (X0~X7) rnasHoro 6noka IMINK ons
onpeAeneHnss YacToTbl BXOAHOrO curHana. B TeyeHue ykasaHHoro BpemeHu BbiGopku (Tl) oHa nopcumTbiBaeT 4ncro
BXOAHbIX UMMYNbCOB Ha TOYKE BXOAa S 1 TEM CaMblM KOCBEHHO OnpefenseT CKOpoCTb BpaLLEeHWNs NOBOPOTHLIX YCTPONCTB
(ranpumep, asuratens). [lpu NCNONb30BaHUM 3TOW MHCTPYKLMKU ANS onpeAeneHns CKOpoCTy BpaLLeHNs ANs NoBbllLeHNs
TOYHOCTU criefyeT BblAaBaTb 6OMbLUe MMMYNbCOB HA 06OPOT, HO CyMMa BXOAHbIX YaCcTOT BCEX OrnpeaensieMbIX CUrHamnos
He MOXET MpeBbICcUTb 5 KL, MHayYe MOXET BO3HUKHYTb olinbka ctopoxesoro Tanvepa WDT.

Pernctp D gna xpaHeHus pesynbTaToB MCNofb3yeT TpU nocrnegoBaTenbHbiX 16-pas3psigHbiX pernctpa, HadmHas ¢ D
(D0~D2). Pernctp DO coxpaHsieT pesynbTtathl pyHKUMK, a pernctpbl D1 n D2 XpaHAT Tekylmin cHeTYMK U ANMTEenbHOCTb
BbIGOPKM.

Ecnu Bxoa ynpasneHus obHapyxeHneM "EN" = 1, TO MHCTPYKUMS HauYMHAET BbIYUCAATbL YMCIIO UMMYNLCOB ANS BXOAHON
TOYKM S, ero MoxHO npocMoTpeTb B pervctpe D1. Mpu atom 3anyckaetcs Tamep BbliGopku (D2) n noacyeT BXOAHbIX
UMNyNbCOB NPOAOIHKaeTcs, noka cogepxumoe D2 He gocTurHeT KoHUa nepuopa Bbibopku (T1). ToroBoe noacynMTaHHoe
3HaveHne coxpaHsetca B pernctpe DO v nocne 3Toro 3anyckaeTcsl HOBbIM LIMKM rnodcyeTa YacToTbl. Takon noacyet
UMMyYNbCOB NOBTOPSIETCS MHOrOKpaTHO, noka BxoA "EN" He ctaHeT paBHbIM 0.

Pervctp DO -16 paspsigHblii, MOSTOMY MaKCUManbHbIN cHeTYMK paBeH 32767. Ecnn nepuog BbIGOPKX CIIULLKOM ASNMHHbIN
WM BXOAHasi YactoTa CrAMLLKOM BbICOKasl, TO COAEPXMMOE CHeTyYMKa MOoXeT npeBbicuTb 32767, npu aTtoM dpnar
nepenonHeHns yctaHaesnuaaeTcd B 1 1 noacyeT nNpekpallaeTcs.

nOCKOJ'Ibe nepuon BbI60pKVI TI 3apaHee N3BeCTeH, TO eclnn Kaxabin 060pOT BpaularLlierocsa VCTDONCTBa co3gaeT "n

UMMYNbCOB, TO CKOPOCTb BPAaLLEHNs1 MOXHO ONpeaenuTb No crneaytowein opmyre: N - (DO) <60 103 (rpm)
nxTl
FOVF— X20 ——

1000

B npumepe Bbllwe Kaxablii 0OOPOT yCTpoWCTBa
cosgaet 20 mmnynbcoB (n = 20), a 3HayeHne RO
paBHo 200, Tak 4TO yucno obopoToB B MUHYTY "N"

paBHO les—1000mS 1 000mS 1000mS

(200 )= 60 3
N= 50 » 1000 x 107 = 200 rpm T

Ria Rin

RANE-

RT —

pe— @ [&] C—

RO Y Ra ¥ R} R
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 84 FUN 84
TDSP NMPEOBPA3OBAHME KOOOB AJiA 16/7-CETMEHTHOIO TDSP
AONCINEA

CumBON penemHO-KOHTaKTHOM CXEMbI

Md : Bbibop pexuma

r84.TDSP S : HavanbHbli agpec cMMBOSIOB AN Npeobpa3oBaHus
Ynpaenehue onepauen = ENT< Md !
S Ns : Hawano cumona
NI : nuHa cumBona
YnpasneHue BXO40M — OFF4 Ns :
NL : D :HayvanbHbIi agpec Ans xpaHeHus npeobpasoBaHHOro koaa
YnpaBneHue BXoaoM — onq D
OnepaHa S MOXeT UCMOoNb30BaTb UHAEKCHbIE perucTpbl V, Z,
P0O~P9 aonsa peanusaumm KOCBEHHOW agpecauum
HR | OR |ROR| DR K XR
1ManasoH
RO R3804 |R5000] DO VZ
Onepang 16/32 6ut
R3830|R3967 |[RE0T1| D405 PO-P9
Id 0-1
5
Ns
NI
D -;

o OTa WHCTPyKUMs ncnonb3yetca ana moaynen FBs-7SG1/FBs-7SG2. OHa moxeT npeobpasoBbiBaTb UCXOAHbIE TEKCTOBbIE
CMMBOMbI B KoAbl Ansi oTobpaxeHust nux Ha 16-cerMeHTHOM KOAOBOM AMCNIIEE UMW BLINOMHATL MOACTAHOBKY BedyLmX
Hyreln B YUCNO B ABOMYHO-AECATUYHOM kode BCD ans HEKoAoBOro pexumMa 7-CerMeHTHOro gucrnest.

e Ecnu Bxog ynpaeneHus onepaumvenn “EN” = 1, n Bxog “OFF” = 0, Bxog “ON” = 0, a Md = 0, TO 3Ta MHCTPYKUMS BbINOSHAET
npeobpasoBaHVe KOOOB AN AuUcnnes, npuyeM S - HayanbHbIM agpec npeobpasyemMbix cumBonos, Ns - 9T0 ykasaTernb Ha
agpec Hayana cumBona, NI ykasbiBaeT AnvHy npeobpasyembix CMMBONOB, @ D - HauanbHbIM agpec Ansi coXxpaHeHusi
pe3ynbTaTta npeobpa3oBaHus.

Baint 0 B S - 310 “1-blii” 0OTOBpaxaemsln cumBon, 6ant 1 B S - 310 2-011 oToGpakaembli CUMBO, ........
Ns - 3T0 yka3aTenb Ha HayarnbHbI CUMBOIT.
NI - 3T0 KONMYECTBO CUMBOIIOB Ans NIpeobpa3oBaHus.

Mocne BbIMNOMHEHWS Kaxabli 8-GUTOBLIBI CMMBON UCTOYHUKA GyaeT npeobpa3oBaH B COOTBETCTBYOLWMIA 16-paspsaHbIn
Kon ans aucnnes.

e Ecnun Bxog “OFF” = 1, To BCce 6uTbl koga aucnneda 6yayt ‘off, ecnm Md = 0. Ecnm Md=1, To Bce BCD - koabl 6yayt
3aMeHeHbl NycTbiM kogoMm (OF)

e Ecnm Bxog “ON” = 1, To Bce 6uTbl koga gucnnest 6yayT ‘on’, ecnn Md = 0. Ecnm Md = 1, To Bce BCD - koabl 6yayt
3aMeHeHbl KooM 8 (BCEe CEerMeHTbl CBETATCS)

”»

e [logpo6Hoe onuncaHune aTol pyHKUMM NpvBeaeHo B rnase 16 “Moaynb amcnnes FBs-7SG”.

Koabl 16-cermeHTHOro gucnnes nokasaHbl HUXe:
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VIHCTPYKLMS pacluMpeHHbIX dYHKLNA

FUN 84
TDSP

NMPEOBPA3OBAHME KOOOB AJiA 16/7-CETMEHTHOIO

AONCINEA

FUN 84
TDSP

LS| X000

x001
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0
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L 2

0
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LA

Ecnun Bbl He HaWMM KoA AN HYXXHOrO BaM CUMMBONa B
Tabnvue cneea, TO Bbl MOXeTe caMu co3fdaTb Kog C
NOMOLLIbIO MPUBEOEHHON HUXKe Tabnuubl.
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 86 FUN 86
TPCTL NHCTPYKUMA NNO-PEMYIIATOPA TEMIEPATYPbI TPCTL

CuMBON penerHo-KOHTAKTHOW CXEMbI

Md : Beibop meTtoga MAA
_88 TPCTL —— =0, MiaMeHeHHbIN MeTod C MUHUMATIbHLIM BEIGPOCOM

Md =1, yHmBepcarnbHbIi meTog ML
VnpaeneHue — EN 1 0 FERR = ownbka Yn: HauarnbHbii agpec 4ns Bbixoga ON/OFF MWL; oH 3aHuMaeT
onepaumeit Yn : napameTpa Zn TOYeK.
Harpes/oxnaxaeHve —Hc{ Sn - [ ALM = Tpesora Sn: HauanbHas Touka ans MUO-ynpaBneHus B 3TOM UHCTPYKLUUK:
Zn perynsTopa Sn =0~31.
Sy Temneparypbl Zn: Yncno kaHanos MNU[-ynpaBneHns B 3TOM MHCTPYKUMM;
1<Sn+Zn<32
Os Sv: HavanbHbIh perncTp ycrasku; OHa 3aHMMaeT Zn permcTpos.
X Os: HavanbHbI perncTp Ans CMeLLeHns B 30He; OH 3aHMMaeT Zn
PR : perucTpos.
IR : PR: HavanbHbI pernctp koadpduumeHTa yeunenms (Kc): oH
. 3aHMMaeT Zn perncTpos.
DR : IR: HayanbHbIn pernctp nocTosiHHOWM uHTerpmuposanus (Ti); oH
OR : 3aHUMMaeT Zn perncTpoB.
DR: HavyanbHbIi perncTp nocTostHHoW anddepeHunpoBaHms
WR: (Td); oH 3aHMMaeT Zn perncTpos.
OR: HavyanbHbIi perncTp aHanorosoro Bbixoga MAM; oH
vanason Y | HR [ROR| DR K 3aHMMaeT Zn perncTpos.
N YO RO |R5000( DO WR: Havano paboyero peructpa Ans 3Tol MHCTPYKLUK.
S;f,; OH 3aHMMaeT 9 perucTpoB, KOTOPbIE HEMb3s UCMOMb30BaTL B
\ Y255 |R3839)|R2071|D3999 OpYyroMm mecTe nporpamMmei.
Md 0~1
Yn
Sn 0~31
Zn 1~32
SV B
Os B
PR B
IR B
DR B
OR i
WR B

YkasaHusa no dyHKLUMM U 0603Ha4YeHUs

C nomoLLblo MOAYNSA U3MEpeHNs TemnepaTypbl U MeToAa pedakTypyeMor Tabnuibl MOXHO NOMy4uTb TeKyllee 3Ha4YeHne
TemnepaTypbl, KOTOpoe Ha3blBaeTcs nepeMeHHow npouecca (PV); nocne Bbluucnenun no nporpammHomy [MAM-
perynatopy onpefensercs owubka BbIXOAHOrO CUrHama CorflacHo 3HayeHuio yctasku (SP), uHTerpany OT OWubKu K
CKOPOCTM M3MEHEeHUs NepeMeHHOW mpouecca. 3a cYeT 3aMKHYTOro KOHTypa YMpaBfeHUss MOXHO MNOmy4uTb
YCTaHOBVMBLUMICS PEXMM npoLiecca.

Beixog MWO-perynsatopa npeobpasyeTcs B BbIXO4 LUMPOTHO-UMMynbCHOro Mmopynstopa (LWWM) wnu nopaetcs Ha
TPaH3NCTOPHbINA BbIXOA Afsi YNpaBMneHWs TMPUCTOPOM HarpeBaTens Wnu oxnaauTens; Takas KoHdwurypauus siBnsetcs
O4YeHb 3KOHOMHOM 1 06ecneynBaeT BbICOKOE Ka4eCTBO TEpMOCTabunmaaumm.

C nomoLLbio aHanorosoro BbixogHoro moayns (moayne LIAM) Beixog MAA-perynatopa MOXeT ynpasnaTb TUPUCTOPOM UMK
nponopLMoHanbHbIM KnanaHom Ans 6omnee TOYHOro ynpasrieHWs NPoLIECCOM.

MO-perynatop B uMdpoBoM hopmate onuckiBaeTcs cneaytoLlen hopmMynon:

n
Mn = [Kcx En]+ 3 [KexTixTsxEn]— [KexTdx(PVn—-PVn-1)/Ts]
e 0
Mn  : Bbixog BO Bpemsi 'n”
Kc : Yeunenue (ananasoH: 1~9999; 3oHa nponopunoHansHocTt Pb=100(%) / Kc)
Ti : MNocTosiHHas BpeMeHn nHTerpnpoBaHus (auanasoH: 0~9999, aksmBaneHTHO 0.00~99.99 NoBTOPOB B MUHYTY)
Td : MocTosiHHas BpeMeHn anddepeHumpoBanns (ananasoH: 0~9999, sksmnsaneHTHo 0.00~99.99 MuHyT)
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“on

PVn :TllepemeHHas npouecca BO BpeMsa “n
PVn_1 : NepemeHHas npouecca npu nocrnegHeM pacyeTe KOHTypa

En : Owwnbka Bo Bpems “n” ; E= SP — PVn

Ts : UHuTepBan Bblumncnenun ans NMUO-perynatopa (gonyctumble 3Hadenus - 10, 20, 40, 80,160, 320; B eamHuuax 0.1 cek)

| PykoBoACTBO No HacTpoiike napameTpos M, |

o Mpu yBennyeHun koadpduumeHTa ycunenus (Kc) BospactaeT porib NponopLMoHanbHOro 3BeHa B BEIXOOHOM CUrHane.
OTO MO3BOMSAET MOBbLICUTbL YYBCTBUTENbHOCTb M BbicTpogencTBMe KoHTypa. OfHako CnvwKoM Gomnbluoe ycuneHue
MOXeT NpuBecTn K Bo3byxaeHuto. Jlydile Bcero HacTpouTb “Kc” kak MOXHO BbliLle (HO HUXe rpaHuLbl BO3byxaeHus),
3TO MO3BOMSAET NOBLICUTL BLICTPOAENCTBIE KOHTYPA U CHU3UTL CTaTUYECKYHO OLLMOKY.

. WHTerpanbHoe 3BEHO MOXHO MCMOMb3oBaTb ANA YCTPaHeHus cratudeckon owmnbku. Yem 6Gonbwe uucno (Ti,
NOCTOSIHHAaA WHTErpupoBaHusl), Tem Oonblle BKNaj WHTErpanbHOro 3BeHa B BbIxogHOW curHan. Ecnn nmeetca
cTtaTuyeckas owwubka, To yBenuubTe “Ti” Ans ymeHbwenus owmbkn. Ecnm “Ti” = 0, TO uHTerpanbHoe 3BEHO
OTKNtoYaeTcss u3 paboTbl. Hanpumep, ecnu Bpemsi pamnbl paBHO 6 MuHYT, To Ti=100/6=17; ecnu Bpemsi
MHTErpnpoBaHus pasHo 5 muHyT, To Ti=100/5=20.

. 3BeHo audpepeHUMpoBaHUS MO3BONSIET CrMaguTb MPOLECC WM CHU3UTb BblOGpockl. Yem 6Gonbwe uucno (Td,
NocTosiHHaa AuddepeHumpoBaHus), Tem bonblue Bknag 3BeHa AvddepeHumpoBaHma B BbIXOAHOW curHan. Ecnu
MMeeTCsl CNULLKOM 60mbLlon BbIOpOC, TO HacTponte “Td” Gonble Ansa ymeHblieHus Bbibpoca. Ecnm “Td” = 0, 10
anddepeHumnansHoe 3BEHO OTKM4YaeTca n3 pabotbl. Hanpumep, ecnu Bpems HapacTaHusi paBHO 1 MUHyTe, TO
Torga Td = 100; ecnu Bpems anddepeHunpoBaHms paBHo 2 MUHyTHI, To Toraa Td = 200.

. MpaBunbHasa HacTpovika napameTpos AL no3sBonseT 4OOUTLCS BEMMKOMNENHOro ynpaBneHus TeMmnepaTypon.
o Mo ymonuyanwuto uHtepsan peluenus ana NUO-perynatopa paseH 4 cekyHabl (Ts=40)

o Mo ymonuaHuio koadbpuumeHT ycunenuna (Kc) pased 110, T.e. Pb=1000/110x0.1%=0.91%; nonHbIn AnanasoH
cucTeMbl paBeH 1638°, aTo o3HauaeT 1638x0.91%=14.8° onsa Bxoaa B 30HY NPOMOPLIMOHANBHOIO yNpaBleHus.

o Mo ymonyaHuio NOCTOsAHHas UHTErpupoBaHusa paBHa 17, 3To o3HavaeT BpeMs pamnbl 6 MuHyT (Ti=100/6=17).
o Mo ymon4yaHuio noctosiHHast guddepeHumpoBaHmsa paBHa 50, 3170 o3HavaeT Bpemst HapacTtaHus 0.5 muHyT (Td=50).

° Mpun nameHeHnn nHtepeana pewenuns MU Hy>xHO 3aHOBO HacTpouTb NapameTpsbl Ke, Ti, Td.

| YkasaHusi no UHCTPyKLMK |

o FUN86 6yanet paspelueHa ans paboTbl NOCne YTEHNS BCEX KAaHANoB TemnepaTypsbl.

° Ecnu Bxog ynpaenexus onepauueinn “EN” = 1, To B 3aBMCMMOCTU OT cocTosiHus Bxoga H/C MUA-perynaTtop 6ynet
BbINOMHATE ynpaBrneHne Harpesom (H/C=1) wnn oxnaxgeHnem (H/C=0). Tekywue 3Ha4YeHUs W3MEPEHHON
TemnepaTypbl NOCTYNalT U3 MyNbTUNNEKCUPYEMOro Moayrs TeMnepaTypbl; YCTaBKU HY>KHOM TeMrnepaTypbl XpaHATCA
B pernctpax, HaumHasa ¢ Sv. Mpu pacyeTe 3HayeHusa MN[O-perynatopa oH pearvpyeT Ha OLIMGKY CBOMM BbIXOOHBLIM
CUrHanoMm COrfacHoO ycTaBKe, MHTerpany owwubKM M CKOpPOCTU M3MEHEHWs nepemeHHol npouecca. Beixoa MUA-
perynsitopa npeobpasyeTcs B BbIXOA LWMPOTHO-MMMYbCHOro mogynsatopa (LUMM) vnu nogaeTtcst Ha TpaH3UCTOPHbIN
BbIXOA4 [AONS1 yMpaBneHuss TUPUCTOPOM HarpesaTens Wnu OxNaguTens; Takas KoHdurypauus SBRsSieTCS OYeHb
3KOHOMHOI 1 obecneynBaeT BbICOKOE KayecTBO TepmocTabunusauum. MoxHo Takke nogaTb Bbixod MNO-perynsatopa
(XpaHuTCH B peructpax, HaumHas ¢ OR), Yyepes moaynb aHanorosoro Bbixoga LIAM ansa ynpasneHus TMpUCTOpoOM Unm
NponopLUMOHanbHbIM KnanaHoM, YTO NOBbILLAET TOYHOCTb YNPaBriEHNs MPOLLECCOM.

. Ecnn B HacTporikax Sn, Zn (0sSn<31 n 1=Zn<32, a Ttakke 1=Sn + Zn<32) nmeeTtca owmbKa, TO MHCTPYKUUS He
BbINONHAETCA 1 dnar owmnbkm nHeTpykumm “ERR” 6yaet ON.

3Ta MHCTPYKUUSI CpaBHMBAET TeKylllee 3HaYeHWe C YCTaBKOW ANsi MPOBEPKU, He BbilUfa N TeKyllask TemnepaTypa M3 30Hbl
OTKINOHEHMA (XpaHuTca B pernctpe, HadmHasa ¢ Os). Ecnm oHa He Bbiwna u3 gnanasoHa OTKIIOHEHUs!, TO BUT "B 30He" anst 3Ton
TouYkn 6ynet paseH ON; ecnu Bbiwna, To 6UT "B 30HE" Ansa 3ToM ToukM cbpackiBaeTca B OFF 1 BbIxO4 TPEBOMM MHCTPYKLIMK
“ALM” 6yneT paBeH ON.
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OQHOBPEMEHHO MHCTPYKUMS TakkKe NPOBEPSIET YCIOBME TPEBOIM MO BbICOKOW TemnepaType (PerMcTp HacTpPOWMKKM TPeBOrv
BbICOKOW TemnepaTypbl - 370 R4008). Ecnv npu nocnepgosatensHOM ckaHupoBaHuv 10 pa3 noapsa Tekyllee 3HaveHue
M3MEepEeHHON TeMnepaTypbl BhILLE UMM PaBHO YCTaBKe TPEBOM/ BbICOKOW TemnepaTypbl, TO GUT TpeBOrM ycTaHaBMMBaETCA
B ON u BbIxog TpeBoru MHCTpykuun “ALM” Toxe 6yaet ON. OTo obecneumBaeT 3awuTy B criyyae owmbkM Temneparypsl,
Hanpumep, oTkasa TMPUCTOpa UM 3amMblkaHWA B HarpeBaTene.

VHCTpyKUMA MOXET Takke oBHapyxuTb OLIMOKY HarpeBaTensi, ecnv Lenb TUPUCTOPa UNnu HarpeBaTtens obopBaHa wnu
ecrnu nokasaHus TemnepaTtypbl He MeHsTcA. Ecnu Bbixog perynstopa TemnepaTtypbl BblAaeT GOrbluytd MOLLHOCTb
(yctaBka B pernctpe R4006) nocnegoBaTtenbHO B TeYeHME 3a4aHHOrO BpeMeHu (yctaska B pernctpe R4007), u Tekyuwiasn
TemnepaTtypa He nonagaeT B HYXHbI AuanasoH, To 6uT Tpesorn yctaHaBnmeaeTca B ON 1 BbiIxod TPeBOMM UHCTPYKLUUK
“ALM” Toxxe 6yget ON.
WR: Havano pabouero perucrtpa ans 3tol MHCTpykumMn OH 3aHMMaeT 9 perMcTpoB, KOTOpble Henb3s UCMOoNb3oBaTbh B
Apyrom mecte nporpammel. Cogepxumoe asyx pernctpos WR+0 n WR+1ykasbiBaeT, nonana nu Tekylias TemnepaTypa
BHYTPb AMana3oHa OTKMNOHEHUs (XpaHUTCA B peructpax, HaumHas ¢ Os). Ecnv oHa He Bbiwna u3 gnanasoHa OTKIMOHEHWS,
TO 6UT "B 30HE" ANs aToN ToukM ByaeT paBeH ON; ecnu Bbiwna, To 6UT "B 30HE" AnNsa aTon Toukn copackiBaeTcs B OFF.
Hwxke obbsicHsIeTCA Ha3HavYeHne oTaenbHbIX 6utos pernctpa WR+0:
But0=1, ykasbiBaeT, 4To TemnepaTtypa ToukM Sn+0 HaxoauUTCH B 30HE...
BuT15=1, yKasbiBaeT, 4TO TemnepaTtypa To4dkn Sn+15 HaxoauTcs B 30He. ..
Huxe obbsacHsAeTcs HasHayYeHne oTAenbHbIX 6utoB pernctpa WR+1:
But0=1, ykasbiBaeT, YTO TeMnepaTtypa To4kM Sn+16 HaxoanTcs B 30HE...
But15=1, ykasbiBaeT, 4TO TemnepaTypa Toukn Sn+31 HaxoguTCs B 30HE...
Coaepxumoe aByx pernctpos WR+2 n WR+3 aBnaetcs 6utamm curHanmsaunm, OHU yKasbiBatoT, UMEeTCs Nin
TpeBora BbICOKOW TemnepaTypbl U 06pbiBa Lienu HarpeeaTensi.
Hwxe obbsicHsIeTCA Ha3HauYeHne oTaeNbHbIX 6uToB pernctpa WR+2:
But0=1, o3Ha4aeT, YTO UMEETCSI TPEBOra BbICOKOM TeMNepaTypbl Ui obpbIB Lienu HarpeeaTtens B Touke Sn+0.
But15=1, 03Ha4aeT, YTO MMEETCA TPEBOra BbICOKON TeMNepaTypbl v obpbIB Lienn HarpesaTtens B To4ke Sn+15.
Hwxe obbscHseTCca HasHavYeHue oTaenbHbIX 6utos pernctpa WR+11:
Bnt0=1, 03HauaeT, 4TO MMeeTCs TpeBora BbLICOKON TemnepaTypbl v o6pbIB Lienu HarpeBaTens B Touke Sn+16.
Bnut15=1, 03Ha4aeT, 4TO UMeETCH TPeBOra BbICOKOW TeMnepaTypbl Unn 06pbIB Lienu HarpeBaTens B Touke Sn+31.
Pernctpel WR+4 ~ WR+8 ncnonb3yloTcs 9TON UHCTPYKUMNEN.

Heobxoaumbl oTaenbHble MHCTPYKUUN ONdA ynpaBlieHUa HarpeBaHeM Unn oxnaxgeHnem.

| OTnenbHble pervcTpbl, cBsidaHHble ¢ dyHKUmeit FUNS6 |

R4005 : Cogepxumoe mnaawero 6anta onpegenset uHtepsan pacyeta NUO-perynatopa
=0, Bbluncnexus MUO-perynatopa BbINOMHAOTCA Kaxayto 1 cekyHAay.
=1, Bbluncnenus MNO-perynsatopa BbIMOMHATCA Kaxable 2 CEKYHAObI.
=2, Bbluncnenuns NMNO-perynatopa BbINOMHATCA Kaxable 4 ceKyHAabl. (N0 YMON4YaHuio)
=3, Bblumncnenus MNMNO-perynatopa BbINONHATCA Kaxable 8 cekyHa.
=4, Bbiumncrnienns MNMNO-perynatopa BbINONHATCA Kaxable 16 cekyHA,.
=5, Bbluncnenus MNMNO-perynatopa BbINOMAHAOTCA Kaxable 32 CEKyHA.
: CopepxaHnue ctaplero 6anta onpegenset spems uukna ON/OFF Bbixoga MAA (LLAM).
=0, Bpems umkna WM pasHo 1 cekyHae.
=1, Bpems uukna LWWWM paBHo 2 cekyHgam. (M0 ymMONYaHumio)
=2, Bpems umkna MM pasHo 4 cekyHaam.
=3, Bpems umkna LWKMM paBHo 8 cekyHaam.
=4, spems uukna WM pasHo 16 cekyHaam.
25, Bpems umkna LM paBHo 32 cekyHaaMm.

Mpumeyanue 1:  TMNpwu nameHeHun 3HaveHns R4005 sxoa ynpasnexuns onepaumein “EN” ans FUN86 gomkeH 6biTb cOpolleH B

0. B cnegytowmin pa3 npu curHane ynpaenexHus onepauven “EN” =1 OyayT B3sATbl NOCnegHNe 3HAYeHus
yCTaBKku Ans BbinonHeHus pacdetos MAL.

MpumevaHne 2: Yem meHble Bpemsi umkna LM, Tem TouHee MOXHO BbINOMHMTL HarpeB. OgHaKoO Mpu 3TOM Bo3pacTaeT

owmnbka, cBa3aHHas ¢ BpemeHeM ckaHa MJIK. [Ins onTumansHOro pesynbtaTta cnegyeTt UCMNoNb30BaTh BPeEMsi
ckaHa lNJIK B ka4yecTBe OCHOBbI ANs MHTepBana pacyeTta N v Bpemenn umkna LWVM.
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R4006 : YcraBka oOHapyXeHus 6ONbLUIOK BbIXOAHOW MOLLHOCTU ANs OWMbKM obpbiBa Lienn TMpUCTopa Unn HarpesaTensi
nn cTapbIX nokasaHuin Temnepatypbl. EAuHMUBI M3mepeHunn - % 1 avanas3oH Hactpomnku paseH 80~100(%);
3HayeHune no ymonyanHuo 90(%).

R4007 : YcraBka BpeMeHu aons obHapyKeHus 60NbLIO BbIXOAHOW MOLLHOCTM ANs owmnbkn obpbiBa Lenn TMpuctTopa unm
HarpeBaTens N1 CTapbiX NoKasaHuii TemnepaTypbl. 3Ha4YeHe U3MepsieTCss B CeKyHaax, U AuanasoH HacTpOWKu
cocTtaenset 60~65535 (cekyHa); 3HaYeHWe no ymonyaxuio 600 (cekyHA).

R4008 : Touka ycTaBKu TPEBOMM BbICOKOW TemnepaTypbl NS TUPUCTOPa MUK 3amblkaHusa Lenu HarpeBatensa. EanHuupl
namepenuii - 0,1 rpagyca n gnanasoH HacTponku paseH 100~65535; sHaueHne no ymondanuto 3500 (B eguHmLax
0.1°).

R4012 : Kaxgpein 6ut R4012 yka3biBaeT HeobxoanmocTe pabotsl MNO-perynsaTopa.
But0=1 3HauuT, 4To 1-01 TOUKe HyXeH MN[-perynstop TemnepaTypbl.
But1=1 3HauuT, 4TO 2-01 TOUKe HYyXeH NN[-perynsatop TemnepaTypbl.

Bu15=1 3HauuT, 4To 16-0it TouKe HyxeH MA[-perynsTop Temneparypei.
(Mo ymonuaHuio R4012 pastHo FFFFH)

R4013: Kaxxgbin 6ut R4013 ykasbiBaeT HeobxoaumocTe paboTsl MO-perynsaTopa.
But0=1 3HauuT, 4To 17-01 TOUKe HyxeH MUN[-perynaTop TemnepaTtypbl.
But1=1 3HauuT, 4to 18-011 TOUKe Hy}eH MNU[-perynaTop TemnepaTtypbl.

BrT15=1 3HaunT, 4To 32-0¥1 TouKe HyxeH MNWN[-perynsTop TemnepaTypsbi.
(Mo ymonuanuio R4013 pasHo FFFFH)

Ecnn curHan ynpaenexusi onepauvenn “EN"=1 n cootsetctBytowmn 6ut MUO-perynsatopa ans atow Toukm paBeH ON
(cootBeTcTBYtoWMn 6MT B R4012 unn R4013 pomkeH ObiTb 1), TO mHCTpykums FUNS86 BkntodaeT MUIO-perynstop u
BbINOSIHAET pacyeT BbIXOOAHOIO curHana.

Ecnn curhan ynpasnenus onepauueint “EN"=1 n cootsetcTBytowmii 6ut NMUO-perynatopa ons sTo Toukn paBeH OFF
(cootBeTcTBYOWMIA 6UT B R4012 mnu R4013 pomkeH 6biTb 0), TO UHCTpykuna FUN86 He BkntouaeT MUI-perynstop m
BbIXog AnsA aTon Toukn oynet OFF.

MporpamMma peneHO-KOHTAKTHOM CXeMbl YNpaBnsieT cooTBeTCcTByWMM 6utom B R4012 1 R4013, 4ytobbl ykasaTb
pyHKUMM FUN86 HeobGxogMMOoCTb BKIOYMEHMS unn Bbiknodenus MUO-perynsitopa, npy 3TOM HyXHa TONbKO OAHa
nHcTpyKkuna FUNS86.
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NHCTPYKUMS pacLUMPEHHBIX OYHKLNIA
FUNB9/FUNBID (T1S) FUNB9/FUNBID (T1S)
FUN88/FUN88D (T.1S) HAKAMNIMBAIOLWMM TAUMEP FUN88/FUN88D (T.1S)
FUNS7/FUNS7D (T.01S) FUNS7/FUNS7D (T.01S)

CumBON penerHo-KOHTaKTHOW CXEMbI

89.T1S CV : Pernctp ana xpaHeHusi NpoLUeaLlero BpeMeHmn
88.T.18 (TekyLiee 3HayeHune)

87.7.018 PV : YcTtaBka (npegycTtaHOBREHHOE 3Ha4YeHne) Tamepa
Ynpaenenue Taiimepom — TiM4 CV : FTUP — Bpewms nget
YnpaeneHue — ENqPV: NUP = Bpewms He nget
paspeLleH1em

Avanazon | WX | WY WM WS |TMR|CTR| HR | IR | OR | SR |ROR| DR K

WXO | WYO WIMD WS0 TO co RO |R3840| R3904 [R3968 |R5000] DO 0~32767
unm
W40 WY 240 |WIM1896] WS984 | T255 [C199 [R3839|R3903| R3967 [R4167 |RE071|D4095) 0~2147483647
CV ' '
PV

One-
parn

OTa nHCTpyKumMsa paboTaeT Takke, kak MHCTpykumsa 6asoBoro Tanmepa (TO~T255), 3a ncknoyeHnem Toro, 4To y 6a3oBoro
TariMepa eCTb TONbKO BXO[, YrpaBneHns TanMepoM, ecnm OH paBeH 1, TO Tanmep 3anyckaeTtcs, ecnu Bxog paseH 0, To
Tanmep cbpacbiBaeTcs. Npy KaxxgoM M3MeHeHUn BXofa Tamep 3anyckaeTcsl BHOBb M HE MOXET HakannmBaTb BPeEMS.
YnpasneHve TaiMepoM B 3TON MHCTPYKLMM BO3MOXHO, TONbKO ecnu Bxo pa3pewleHnsa "EN" = 1. Ecnu B 3TON MHCTpyKUmM
BX0p ynpasneHus Taimepom "TIM" paBeH 1, To oH paboTaeT kak y 6a3oBoro Tanimepa, Ho ecnu "TIM" = 0, TO OH He
cbpacblBaeT, a CoxpaHsieT TekyLlee 3HayeHue. Ecnu Tanimep Hy>xHO c6pocuTb, To cOpocbTe BXOA ynpaBreHus
paspeLwwennem "EN" B 0. Korga Bxog ynpaeneHust Tanmepom "TIM" BHOBb OyaeT 1, OH NpogoSk1T HakannmeaTb BpeMs OT
npeablayLLero 3Ha4yeHusa Tanmepa, koraa 6uina naysa. Kpome Toro, y 370 MHCTPYKUMKM €CTb ABa BbIxoAa "Bpems naet
TUP" (npu paboTe Talimepa oH paBeH 1, 06bI4HO oH 0) 1 "Bpems He naet" (06bI4HO OH paBeH 1, Npu paboTe TaiMepa oH
0). MoxHo ncnonb3oBaTh pa3nuyHblie KOMOUHALMM BXOAOB U BbIXOAOB AN CO3AaHNS TalMePOB C pa3HbIMU PYHKLIMSMMU.
Hanpumep:

Tarimep BKNIOYEHUS C 3a4EPXKKON:

e Bbixog Tanmepa (B 3ToM npumepe YO0) 06bl4HO

Y0 naccuBHbli. [pu aktuBaumm Bxopa Tavmepa (ON) (B
—TUP—( ) atom npumepe XO0) Bbixog YO craHeT akTumBHbIM (ON)
TONbKO nocne 3agepxku B 10 cek.
FNUP—

e Bbixog Tanmepa (B 3tom npumepe YO) 06bl4HO
akTuBHbIN. Mocne BknoYeHus Bxoda Tanmepa X0 Bbixoa
cTaHoBuTCs naccueHbiM (OFF) Tonbko nocne 3agepxku

FTUP— B 10 cexk.

YO

-NUP—{ )
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VIHCTPYKLMS pacluMpeHHbIX dYHKLNA

FUN89/FUNS9D (T1S)
FUN88/FUNS8S8D (T.1S)
FUN87/FUN87D (T.01S)

HAKAMMUBAIOLLMM TAMMEP

FUN89/FUNS89D (T1S)
FUN88/FUNS88D (T.1S)
FUN87/FUNS87D (T.01S)

e Tarimep curHana BKOYEHUS C 3a0eP>KKOM:

LNUP —

Y0

_TUP—( )

e Tarimep curHana BbIKMOYEHNS C 3a4E€PXKKOMN:

89.T1S

X0
v TIM{ CV:

R

L TUP—

o (Cxema HWxe nokasblBaeT B3aMMOCBS3b BXOAHbLIX U BbIXOOHbIX CUrHAINoB Af1s 3TuX 4 TMNoB Taﬁmepa.

BkntoueHune ¢ 3agepxkon

CwurHan BKYeHus ¢
3a/epxKoi

BbikntoyeHwne ¢ 3afepx

CurHan BbIKIOYEHUSI C
3aEePXKKON:

KOW

OFF

OFF
ON

"ON" (X0 HaxaTa)

e Bbixog aTtoro Tanmepa YO 06bl4HO naccuBHbIi. [locne
BKMtodeHus Bxopa Tanmepa X0 Bbixog YO crtaHoBMTCA
akTuBHbIM (ON) TonbKo nocne 3agepxku B 10 cexk.

e Bbixog atoro tarmepa YO 06blMHO akTMBHbIN. [locne
BbIKMoYeHnsa Bxoga Tanmmepa X0 Bbixog YO cTtaHoBUTCS
naccusHbIM (OFF) Tonbko nocne 3agepxku B 10 cek.

"OFF" (X0 otnyweHa) X0

ON

OFF

ON
OFF
-..—'IOS—-‘ ON //
OFF
105 —f ON
OFF
105 ON
OFF
ON \-—'105—4
\
OFF
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 90 [ L FUN 90 @
WDT CTOPOXXEBOU TAMMEP WDT
CumBON peNnemnHo-KOHTaKTHOM CXeMbl
N : Bpemsa ctopoxeBoro Tavimepa [duanasoH N paBeH
5~120, eguHnubl B 10 mcek (T.e. 50 mcek~1.2 cek)
S0P -
YnpasneHue onepauvern  —gntd WDT N

. Ecnn Bxoa ynpasneHusa onepauvenn "EN" =1 unu "ENT" (umnynbcHas wHCTpykums P) uamensietca ot 0 B 1, TO
CTOpOXeBoW Tanmep 3arpyxaetcsa Ha Bpemsa Nx10 mcek. Ecnv Bpems ckaHa npeBbicuT 3Ty ycTaBky, To 1K oTkntovaeTtcs
1 He BbINOMHSAET NPUKINaaHYI NporpaMmy.

. OyHkumst WDT paspaboTaHa Kak 3aliMTHOEe CPEeACTBO Ha YPOBHE CUCTEMbI OT OLIMOOK mpunoxeHus. Hanpumep, ecnm
npoueccop NJIK GygeT noBpexaeH M He CMOXET BbINOMHATL Nporpammy unm o6HoBnATb B-B, To nocne ucteveHus
BpemeHn WDT dyHkuns WDT aBToMaTM4eckun BbIKNOYUT BCce ToUkn B-B ang obecneveHns 6esonacHocTu. B HekOTOpbIX
NMPUINOXEHMUSIX, €CNN BPEMSI CKaHa CIMLLUKOM BENNKO, 3TO MOXEeT Bbi3BaTb Mpobrnembl ¢ OYHKUMSAMU 3aluUTbl UM c
HecooTBeTCTBUMEM TpeboBaHUsIM ynpaBneHus. 3Ty WHCTPYKUMIO MOXHO MCMONb30BaTb AN HanoXeHUsi CBOEro
orpaHu4yeHus Ha Bpems CkaHa.

. Mocne HacTponku BpeMmeHn WDT OHO OCTaeTCst HACTPOEHHBIM U HE HY)XXHO 3arpy>kaTb ero CHOBa Nocre Kaxgoro ckaHa.
[MoaToMy Ha NpakTuKe aTa UHCTPYKLUS JOMKHA ObITb MMMNYNbCHON MHCTPYKLIMEN.
. Mo ymon4yanuio Bpema WDT pasHo 0.25 cek.

. MpuHumnbl pabotel WDT onucaHbl B uHCTpykumn RSWDT(FUN 91).
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN91 [ S FUN 91 [g
RSWDT CTOPOXXEBOU TAMMEP RSWDT
CumBON peNnemnHo-KOHTaKTHOM CXeMbl
91P.
YnpaeneHve onepauneir — ENT- RSWDT 3TOM MHCTPYKLMM HE HY)XHbI OnepaHzbl.

Ecnu Bxoa ynpasnenust onepauuert "EN" =1 unun "EN" (umnynbcHasa nHctpykums P) namensietcs ot 0 B 1, TO CTOpOXXEBOMN
Tanmep 3arpyxaetcs Ha Bpemst Nx10 mcek. Ecnu Bpems ckaHa npeBbicuT 3Ty ycTaeky, To [MJIK oTknioyaeTca u He
BbIMOSHAET NPUKMIAAHYIO NporpaMmy.

OyHkuum WDT yxxe 6binm onncanbl B FUN9O (nHeTpykumsa WDT).
CTopoXXeBoOW Tanmep paboTaeT No creayroLemy nNpuHLmMny:

OObIYHO CTOPOXEBOW TanMMmep peanusoBaH Kak annapaTtHblid TakMep C MHOrOKpaTHbIM 3anyckoM (OH He MoXeT OblTb
NporpamMmmHbIM, MOCKONbKY MPU OTKase MpoLeccopa OTKaXeT, U Taumep M He ByaeT Hukakow 3awwuTtbl). MHOrokpaTHbI
3anyck 3HauuT, YTO Mocre 3arycka TalMepa 3HayeHue BpeMeHu cpasy cbpacbiBaeTcs B 0, U OH HaumHaeT oTcyeT
BpemeHn. Ecnu WDT 3anyuieH u He 3anyckaeTcsl BHOBb, TO 3HadyeHune Tarmepa WDT 6GygeT Bo3pactaTb, MOKa OHO He
JOCTUrHeT 3HaveHusa yctaBkum N, B aToT momeHT WDT cpabotaet u MNJK 6yaet otkntoveH. Ecnn 3anyckate WDT pgo
HakonneHus B WDT BpemeHnn N, To Toraa Bbixoa Tanmepa WDT Hukorga He cpabotaet. MK MoxeT ncnone3osatb aTy
dyHKUMIO Ang 3awuTbl Bcen cuctembl. Kaxabi pas, korga MK 3aHumaeTtcs gucneTtvyepusaument nocne 3aBepLUeHUst
CKaHUpOBaHWsA MporpaMmmMbl U obHoBreHust B-B, oH o6biyHO 3anyckaet WDT, noatoMy ecnu cuctema paboTtaet
HOpMarnbHO 1 BpeMsl ckaHa He npesbiwaeT yctaBky WDT, 1o Taimep WDT Hukorga He cpaboTaeT. Ho ecnu npoueccop
noBpexaeH n He moxeT nepesanyctnte WDT unu ecnun Bpems ckaHa cnuwkom 6onbwoe n WDT He GyaeT nepesanylueH
3a nepuog N, 1o Taimep WDT cpaboTaet u otkntoumnt MNJIK.

B HekoTOpbIX NpUNOXeHWUsiX, korga Bbl camu HacTpamBaeTe Bpemsi WDT (FUN90), Bpems ckaHa Ballen nporpammbl
MHOrga MOXeT BpemMeHHO npeBbicuTb ycTaBky WDT. Takaa cutyaumsa moxeT OblTb npeaBuaeHa M BamM HE HYXHO
oTtkntodatb MK no aton npuumHe. Bbl MoXeTe mcnonb3oBaTb 3Ty WHCTPykumto ans nepesanycka WDT, 4ToObl He
ponyctutb cpabatbiBaHua WDT. 3To OCHOBHOE Ha3HayeHue OaHHOW MHCTPYKLUMK.
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MHCTpYKUUSA pacluMpeHHbIX PyHKLMIA

FUN 92
HSCT Rﬁ AOCTYIM K TEKYLLEMY 3HAYEHWNIO (CV) CKOPOCTHOIO FUN 92 ﬁ

AMMAPATHOIO CUETUMKA HSCTR

CumBON penemHO-KOHTaKTHOM CXEMbI

CN : Homep ckopoCTHOro annapaTtHOro cyeTymka
0: SCO unn HSTO

92P. 1: SC1 vnn HST1
YnpaBneHue cunTbIBaHNEM —EN?IVHSCTR CN 2: SC2 unun HST2
3: SC3 unn HST3

4: STA

CuyeTtumkm HSCO~HSC3 MJIK FBs-PLC - 310 4 32-pa3psiaHbiX CKOPOCTHbIX CHETUYMKOB C Pa3NUYHbIMK pexrMammn paboTsl,
HanpvMep, peBEepPCUBHbINA CYET, HanpaeneHne umnynbca, ¢asa AB. Bce 4 CKOPOCTHBIX CYETYMKA BbINOMHEHbI HA Gase
CBNC n moryT He3aBUCUMO BbINOMHATbL CYET, CPABHEHME M NOJAvy CUrHanoB npepbiBaHua 6e3 yyacTusi npoueccopa.
3TNM OHM OTNMNYAKOTCS OT MPOrPaMMHBIX CKOPOCTHbIX cHeT4mMkoB HSC4~HSC7, koTopble o6pabaTtbiBaroTCa NpoLLeccopom
B MpoLeaype npepbiBaHusl, MOSTOMY NPU HaNMYMu MHOTUX CHETHLIX MMMYMbLCOB UMM BbICOKOW 4acTOThl cyeTa 3arpyska
MNK BospactaeT M BpeMsi CKaHUMPOBAHWSI MOXET CYLUECTBEHHO 3amennutbesi. MockonbKy Tekywime 3HadeHuss CV
cyetunkoB HSCO~ HSC3 xpaHsatcss BHyTpy annapatypbl CEUC, To nporpamMmma ynpaBneHus nosb3oBatens (penenHo-
KOHTaKTHasi CXxema) He MOXeT Hanpsamyk obpaTtutbea k pernctpam CBUC. MNoaTomy OHa AofmkHa MCNONb3oBaTb 3Ty
WHCTPYKLUMIO Ans u3BrneveHns 3HaveHnusi CV 13 annapaTHOro CYeTyMKa U nepemMelleHne ero B pernctp, K KoTopomy
nporpamma nmMeeT AocTyn. Huxke nokasaHa opraHusauusi CV, PV B CBUC n cootBeTcTBytowme pernctpel CV, PV B MNK
ana HSCO~HSC3.

Pernctp MJIK ASIC
DR4096 CcV
Peructp CV L |e ‘;l:l‘
HSCO { DR4098 PV r  HSCO
Pervctp PV ' L ;:l—
DR4100 cvV
[ Peructp CV L |« }‘:l‘
HSC1 A DR4102 PV r HSC1
- Peructp PV L ‘;I |—
DR4104 cvV
[ Peructp CV '( >I |"
HSC2  § DR4106 PV r HSC2
- Peructp PV ‘;I |-
DR4108 CcV
' Peructp CV L |« ‘;I |
HSC3 1 DR4110 PV } HSC3
L Peructp PV L >! |
DR4152 CcV
r  Peructp CV L |« —‘r‘! |
HSTA 4 R4154 PV } HSTA
.. Peructp PV | I >I |

Ecnu Bxoa ynpasnenus goctynom "EN" =1 unun "EN" (umnynbcHasa nHctpykums P) namensietca ot 0 B 1, To nssnekaetcs
BenmymnHa CV un3 cyetumka HSC, ykazaHHoro Homepom CN B CBAC, 1 oHa nomelaetcs B cooTBeTCTBYOWMIN pernctp CV
cyetynka HSC (t.e. CV B HSCO 6ygeT cuntaHo m nomeleHo B DR4096 nnn CV B HSC1 6ygeTt cuntaHo 1 nomeLleHo B
DR4100).

Xotsa PV B CBMC nmeeT cooTBeTCcTBYHOWMIA perucTp PV B npoueccope, AOCTYN K HEMY He HYXXEH (1 ero HeT), Tak Kak 3To
3Ha4veHne PV BHyTpu CBUC 3arpyxaetcs us peructpa PV npoueccopa.

HSTA - aTo Tammep, KOTOpbIA ucnonb3dyeT cuHxpoumnynbebl 0.1 mcek. Cogepxumoe CV ykasbiBaeT noacyeT
npolueaero BpemeHu B Taktax 0.1 mcek.
Bonee nogpobHo ato onuncaHo B rnaee 10 “CKOpOCTHOM CYETHUK U CKOPOCTHON Tarimep B FBs-PLC”.
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 93 [ FUN 93 [d
3AMNCb TEKYLEIO 3HAYEHNA N YCTABKU

HSCTW CKOPOCTHOMO AMMNAPATHOMO CUETUMKA HSCTW

YnpasneHue 3anucbio —ENTH S

CumBON penemHO-KOHTaKTHOM CXEMbI

S: NcxoaHble faHHble ans 3anucu
CN : Homep cKopOoCTHOro annapaTHOro cyeTymka ansi
3anmcu u
0: HSCO nnn HST1
1: HSC1 unu HST2
2: HSC2 nnn HST3
3: HSC3 nnn HST4
4: HSTA
D: Mecto 3anucu (0 o3HavaeT CV, 1 o3HavaeT PV)

93DP.HSCTW

CHayana cmotpute dyHkumio FUN92, roe onucaHa casb mexagy 3HadeHnem CV unm PV cyetunkoB HSCO~HSC3 u
HSTA B CBUC un cooTtBeTcTBYIOWMX pernctpos CV n PV B npoueccope.

Ecnu Bxog ynpasnenus 3anuceto "EN" =1 nnu "EN" (umnynbcHas nHctpykums P) namensietcsa ot 0 B 1, To cogepxmmoe
peructpa CV unn PV CKOPOCTHOrO cyeTymka, ykasaHHoro Homepom CN B npoueccope, 3anucbiBaeTcd B
cooTBeTcTBYHOLWMIA peructp CV nnu PV B cyeTumke BHyTpn CBUC.

B GonblimHcTBE NpUKNagHbIX nporpamm 00bIYHO HacTpaunBakT BeNMYMUHY YCTaBKU PV. Korga cyeTtunMk [OCTUrHET
BeNMYNHbl YCTaBKW, OH Cpa3y NocCbllaeT CUrHan npepbiBaHUA. C nomoubto npouenypbl O6Cﬂy)KIABaHI/1$I npepbiBaHNA
MO>XHO BbINOJIHUTb Pa3Hbl€ BUObl TOYHOIo noAcyeTa UM ynpaBrieHUA NONOXEeHNneM.

Ecnu otkntovaetcs nutanue MNJIK FBs-PLC, To aBToMaTnyeckn Tekylume 3HadeHunsa pernctpos CV cyetumnkoB HSC~HSC3
u3 CBUC 6yayT npouuTaHbl U 3anucaHbl B peructpbl CV cuetunkoB HSCO~HSC3 npoueccopa (c dyHkumen
BOCCTAHOBIIEHMS MPY BKIOYEHUN nNuTaHus). MNpy BKMIOYEHUU NuTaHust 3Tu 3HaveHus CV 6yayT BoccTtaHoBneHsl B CBUC.
OpHako ecnu Balleln MporpaMMe HYXXHO MpW BKIKOYEHHOM MUTaHWM cOpocuTb cdeTumkn B O MM HadaTb NOACYET C
HEKOTOPOW BEMMWYMHbI, TO Bbl AOMKHbI UCMOMb30BaTb 3TY MHCTPYKLUMIO Ans 3anucu 3HadeHusa CV ans cyetynka HSC B
CbUC.

3anncb HeHyneBoro 3HayeHus B pernctp PV Tanmepa HSTA npuBoauT K BbI3OBY npoueaypbl npepbiBaHns HSTAI yepes
kaxable PV x 0.1 mcek.

Bonee nogpo6bHo 3710 onncaHo B rnaee 10 “CKOPOCTHOM CHETYMK U CKOPOCTHOM Taimep B FBs-PLC”.

-93D.HSCTW — e B nporpamme Ha cxeme cnesa, korga MO uameHsieTcst
MO 0->1, oHa ouumwaeT Tekywee 3HadveHne HSCO B 0, u
"—{T}i ENq S 0 lazallJnng;maeT B annapatypy CBNC ¢ nomolubio dyHKuum
CN: HSCO ’
D : CV
e Korma MO = 0, oHa cuMTbiBaeT TeKyllee 3Ha4yeHue

-97 cYyeT4uKa.

MO
$—1/F——EN-HSCTR | HSCO

o Korga M1 namensietca 0> 1, oHa nepenucbisaet DR500 B

M1 r93D.HSCTW — DR4098 wun 3anucbiBaeT npeaycTaHOBKY B annapatypy
BU FUNO93.
2 End s R500 CBWNC c nomowbto yHkumm FUN93
CN HSCO

e Korga Tekyllee 3HaveHvne paBHo DR500, 6yneT Bbi3BaHa
D . PV npoueaypa npepbiBaHus HSCOL.
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 94 FUN 94
ASCWR 3AMNNCb ASCII ASCWR

CumBON penemHO-KOHTaKTHOW CXEMbI

MD: Pexwum BbIxoaa
=0, BbIX04 Ha NOpT CBA3M port1.

r94D.ASCWR— Opyrve - 3apesepBMpoBaHbl A5 paclUMpeHus.
Ynpasnetue Boixogom — ENT4H MD : I ACT — B pabote
s S : HavanbHbINn pernctp danna AaHHbIX
Ynpasnexuve nayson _pa|J - Pt : L ERR— Owwnbka
: Pt : Hayano pabouyero pernctpa ans a10ro ak3emnnsipa
VHCTPYKUUK Hy>XHbI 8 permcTpoB 1 nx Henb3s UCNonb3oBaTh B
. i | . OpYrux 4acTax nporpaMmbl.
OTmeHa BbIxoga ABT DN Bbixop rotoB

Avanazor | VWX | WY WM WS |TMR|CTR| HR | IR | OR | SR |ROR| DR
WX0 | WYO | WMD WSO T0 co RO [R3840|R3904|R396T7|R5000] DO | O

One-

i WX240 |WY240WIMTB9G6| WS5984 | T255 | C255 |R3839|R3903|R3967|R416T|RB071]D4095] 1

MD
S
Pt N IS

. Ecnn MD=0 u Bxop ynpaenenus Bbixogom "EN" =1 unn "EN" (umnynbcHast MHCTpykumsa P) nameHsietca ot 0 B 1, TO
AaHHble ASCII, kKoTopble XxpaHATCA, Ha4YMHas ¢ S, nepecbinaroTcsa B nopT ceasu 1 (Port1) oo goctukeHns koHua darna.

. daiin gaHHbIX S MOXHO OTpefdakTupoBaTb C nomolybto nporpammbel PROLADDER unu WinProladder (cmoTpute
onucanne B rnaee 14 “MpumeHenne dyHkuum ASCII”). MNpyn HeobxoaMMOCTM nosnb3oBaTenb MOXET OTpeAaKkTMpoBaTb
davin ASCIl HenocpeACTBEHHLIM U3MEHEHNEM 3HAYEHMEM B peructpax gaHHbix. OgHako oTpeaaKTMpOBaHHbIE AaHHbIe
AOmKHbl UMeTb dopmat danna ASCIl (onucaH B rmase 14), B NPOTUBHOM Crlydae MHCTPYKUMS OCTAHOBUT nepegady u
yctaHoBuT conar owmnbkm “ERR” B 1. Ecnu Becb chaiin npaBunbHO M ycnewHO nepedaH, To BbiBog 3aBeplueH u “DN”
OyneT paBHo 1.

. Bxoa ynpaBneHus 3TOM WHCTPYyKUMEW 3anyckaeTcs HapacTawwmm dpoHToM. Ecnn “ENAN namensetca 0->1, TO
HayMHaeTCs BbINOMHEHWE UHCTPYKLUK, MOKa OHa He 3aKOHYUT nepefady Bcero chavina, Toraa MHCTPYKUUS 3aBepLuaeTcs.
Bo BpeMms nepegaum conar pabotbl “ACT” Bce Bpemsi paBeH 1. 10T donar copaceiBaetcs B 0 TONbLKO Npu nayse BbIXoAa,
owwmnbke nnn oTMeHe.

L] 3Ty MHCTPYKUUKO MOXHO UCMOJSIb30BaTb MHOIOKpaTHO, HO B OAHHbIA MOMEHT BpeMeHN 6y,u,eT BbIMOJTHATLCA (nepe,uaBaTb
,D,aHHbIe) TONMbKO OAHa WHCTPYKUMUA. Monb3oBatenb o06si3aH cneguTb 3a I'IpaBVIJ'IbHOI7I nocnenoBaTesibHOCTbHO
BbINOJTHEHUA.

. Ecnu BbinonHseTca MHCTPyKUnS 1 Bxoa naysbl “PAU” = 1, TO MHCTPYKUUSA nNpuocTaHaBnueaeT nepedady danna gaHHbIX.
OHa Bo306HOBNSET Nepenadvy, koraa Bxoa naysbl “PAU” copacbiBaeTcs B 0.

. Ecnu BbINONHAETCA MHCTPYKUMS U BXog oTMeHbI “ABT” = 1, TO MHCTPYKUMSE OTMEHSET nepefadvy AaHHbIX U ynpaBneHue
nepenaeTcs Ha CreayroLLyo UHCTPYKLUIO.

. CwmoTpuTe Takke rnasy 14 “INMpumeHeHmne dyHKkumm BeiBoaa daina ASCII”.
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 94 FUN 94
ASCWR 3AMNNCb ASCII ASCWR

CurHansl HTepdenca:

M1927: OTOT curHan ynpasnsaeTcsa npoueccopoMm, oH nogaetcs B8 ASCWR MD:0
: ON, osHayaerT, 4to curHan RTS (noakniodeH k curHany CTS MJIK) npuHTepa umeeT ypoBeHb “Joxb”.
T.€. NPUHTEP He roTOB UMW HEWUCTNPAaBEH.
: OFF, o3HauaeT, 4to curdan RTS npuHTepa paBeH “VIcTnHA”; NpuHTEp roToB.

Mpumevanue: Aveiika M1927 BmecTe ¢ TaiMepoM NO3BONAET ONPEAEnUTL UCNPaBHOCTb MW NOMOMKY NPUHTEpA.

R4158: HacTtpoiika napameTpoB cBsi3u (cMoTpute pasgen 11.7.2)
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 95 FUN 95
RAMP ®YHKUWA PAMIbI AN1A BbIXOOA LIAT RAMP

CumBON penemHO-KOHTaKTHOM CXEMbI

Tn : Tanmep onsa dyHKUMM pamnbl

- 95.RAMP
Ynpaeneue pamnoit  —ENTH Tn FERR —
PV : Yctaska ansa tarimepa pamnbl (B eanHuiax 0.01 cekyHabl)

PV : UnNu 3HayveHne ysenuyeHns ans kaxaown 0.01 cekyHabl

Ynpaenexve nayson  — pal) ST L ASL—
S0 SL : HuxHee npefenbHoe 3HavyeHWe (3HaveHue nona pamnbl)
Su SU : BepxHee npegenbHoe 3HaveHue (3HaveHne NoTosika pamribl)
—-undp - L AsU— D :Peructp Ans xpaHeHns TeKyLLero 3Ha4eHust pamnbl

Bbixon BBepx/BHM3 D

D+1 : Pabouunn pernctp
SU, SL mMoryT 6bITb NONOXUTENBHLIMW UMU OTpULLATENbHLIMU NPU
pabote ¢ moaynem npunoxexust AO.

fuanason | WX | WY | WM WS |TMR ] CTR [ HR IR OR | SR |ROR| DR K

wxo | wyo | wmo WSs0 TO co RO |R3840 | R3904 | R3968 |R5000| DO

One- 16-6uT +/-
paHa o - o _ o o L ~ uucno
ana wxzaolwyzao|wisos| wsesa | T255 | ©255 |R3839 | R3903 |R3967 | R4167 | REOT1 | D4095

Tn

PV

SL

Sy

D -

Onucanne |

Tavimep Tn gosmkeH umeTb cuHxpommnynbebl 0.01 cek 1 ero Hemnb3a NCNoNb30BaThb B APYron YacTu NporpaMmei.
PV - aTo ycTtaBka ans tanmepa pamnbl. OHa nsmepsietcs B eamHmuax 10 mcek (0.01 cekyHAabl).

Ecnu Bxog ynpasneHusa “ENAN’ namensietca 0(1, To cHavana tavvep Tn cbpaceiBaetcsa B 0. Ecnm “U/D”=1, To BenunuvHa
SL 3arpyxaetcs B peructp D. N ecnn M1974 = 0, 1o oH 6ygeT yBenunumsatbca Ha SU x SL / PV kaxapble 0.01 cek nnum
ecnu M1974 = 1, 10 oH ByaeT yBenuuuaTtbes Ha PV kaxable 0.01 cek. Koraga 3HayeHue D gocturHeT SU , Bbixog “ASU”
=1. Ecnu “U/D"=0, T0 BenunuuHa SU 3arpyxaetcs B peructp D. N ecnn M1974 = 0, To oH ByaeT ymeHbliatbesa Ha SU x SL
/ PV kaxable 0.01 cek unun ecnun M1974 = 1, To oH GyaeT ymeHbliaTecs Ha PV kaxgble 0.01 cek. Korga 3HadeHue D
pocturHet SL , Bbixog “ASL” =1.

HanpaeneHue pamnbl (U/D) onpegensieTcsa B MOMEHT, koraa Bxof ynpasnenust “ENN’ namexsietca 0->1. Ecnu Bbixog D
Hayan n3MeHATbCA No pamne, To uameHenne U/D urHopmpyeTtcs.

Ecnu HyXHO nNpuocTaHOBUTL M3MEHEHWEe MO pamne, TO MOXHO nogatb curHan “PAU” = 1; ecnn “PAU"=0 n gencrtsue
pamnbl He 3aKOHYeHO, TO ByAeT NPOAOMKATLCA U3MEHEHME NO pamne.

BenunuuHa Su gomkHa 6bITb 6onblue St, MHavye yHKUMS pamnbl He BbiNonHAeTCs u Bbixof owmnbkm “ERR” 6yaet paseH
1.

OTa MHCTPyKUMS ucnonb3yeT perucTp D Ans xpaHeHusi BbIXOOHOTO 3HaYeHWUs1 pamnbl, €Crn NPUMOXEHNe UCMoNb3yeT
moaynb LIAM gna nogaym koMaHObl CKOPOCTWM, TO 3Ty KOMaHAy MOXHO BblaaBatb dyHkumenr PAMIA gns Gonee
NIaBHOIO ABUXEHUS.

Kpome ncnonbaoBaHust pervctpa D aTa MHCTpYKUMS Takke ucrnonbayeT pernctp D+1 B kayecTBe BHYTpeHHero paGoyero
perucTpa; 3TOT PErucTp Hernb3s UCMONb30BaTh B APYrov YacTu Nporpammbl.
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 95
RAMP

®YHKUWA PAMIbI ANA BbIXOOA LIAT

FUN 95
RAMP

| Mpumep nporpammbl |

T20: Tarimep pamnbl (TaiMep € TakToBbIMKU MMNyrbcamu 0.01 cekyHaa)

- - 95 RAMP——— M100
—| —ENt Tn: T20 FERR——{ )
M1 PV : R100 M101
p—| —PAU{ st : R101  FASL— )
M2 SU @ R102 M102
—| —up{ D : R103 LASU— )
- -8.MOV
— —EN{ S : R103
D : R3904

R100: yctaBka ans Tamepa pamnbl (B eanHuuax 0.01 cekyHabl, 100 ansa cekyHabl).
R101: HwkHee npefenbHOe 3HayeHne.
R102: BepxHee npeaenbHoe 3Ha4YeHne

R103: Pernctp Ans xpaHeHUs TekyLero 3Ha4yeHns pamnei.

R104: Pabouunii peructp

MepemellaeT 3Ha4YeHe pammbl B BbIXOOHOW perncTp
aHanorosoro Bbixoga AO R3904

. Ecnn M1974=0 n Bxoa ynpasneHus MO namensetca 0->1, To cHavana Tanmep T20 cbpacbiBaetcs B 0.Ecnm M2=1, To
3HaveHne R101 (HwxHuM npepgen) 3arpyxaetcs B R103, u Bbixog OyaeT yBennuumBaTbCs Ha HEU3MEHHYIO BEMWYMHY
(R102-R101 / R100) yepe3 kaxagple 0.01 cekyHapl u coxpaHaTbes B peructpe R103. Korga tanvep T20 poviget Ao
yctaBkmn R100, BbixogHoe 3HayeHue paBHo R102, n Bbixogq M102 6yget yctaHoeneH B 1. Ecnn M2=0, To 3HayeHne R102
(BepxHuit npepen) sarpyxaetca B R103, n Bbixog 6yaeT ymeHbluaTbCa Ha HenaMeHHyto BenuyuHy (R102-R101 / R100)
yepes kaxable 0.01 cekyHabl n coxpaHaTbesa B pernctpe R103. Korga tanmep T20 gonget go ycraskm R100, BeixogHoe

3HaveHue paBHo R102, u Bbixog M101 6yaeT yctaHoBneH B 1.

1.

SL

M1=1, naysa cpyHKUMN pamnbl.

b pv—

]

3HayeHne R102 gomkHo 6biTb 6onblue Yem R101, nHave yHKLUst paMnbl He BbinonHseTcs v Boixod M100 6yaet paBeH
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MHCTpyKuuna paclumpeHHbIX yHKLMIA

TabnnyHble NHCTPYKLUN

Ne FUN | MHeMoHuKa | DyHKUuUA Ne FUN MHeMmoHuKa | PyHKUUA
100 R->T Mepechbinka AaHHbIX peructpa B 107 T FIL 3anonHeHue
Tabnuuy Tabnuupl
101 T>R Mepechbinka gaHHbIX Tabnuubl B 108 T _SHF Caosur Tabnuubl
permcTp
102 T>T Mepecbinka gaHHbIX Tabnuubl B 109 TROTT Unknnyeckmin
Tabnuuy casur Tabnuupl
103 BT M Mepecbinka 6noka Tabnuubl 110 QUEUE Ovyepeab
104 T _SWP lMepecTtaHoBka 610KkOB Tabnuubl 111 STACK Crek
105 R-T_S Mounck pernctpa B Tabnuue 112 BKCMP CpaBHeHune
6rokoB
106 T-T_C CpaBHeHune Tabnuupl ¢ Tabnuuen 113 SORT CopTurpoBka
OaHHbIX

Tabnuvua coctout M3 AByx wnu 6Gonee nocrnepoBaTtenbHbiX pernctpoB (16 wnm 32 6uta). KonuuectBo peructpos,
COCTaBNSAOLWMX Tabnuuy, HasbiBaeTcs AnuHon Tabnuubl (L). O6bekToM onepaumm TabnmyHbIX UHCTPYKUMIA BCeraa sBnsietcs
permcTp (T.e. 16- unun 32-6UTHble faHHbIE).

TabnuuHble WMHCTPYKUMM MCMOMb3YHTCA B OCHOBHOM [AnA 06paBoTkM AaHHbIX, HanpuMep, Nepecbinka, KomnvpoBaHue,
cpaBHeHMe, MOWUCK W T.4 Mexay Tabnuuamm v peructpamv Unu Mexay Tabnuuamu. 3TU MHCTPYKUMM yOoGHbI Ans
NpUMeHeHMs.

Cpean TabnmyHbIX MHCTPYKLUIA MHOTUE MUCMOMb3YHOT ykasaTenb Ans 0603HavYeHus perncTpoB Tabnuubl, KoTopble 6yayT Lenblo
onepauun. Ykaszatenem ansti 16- n 32-6MUTHbIX TabnuMuHbIX WMHCTPYKUMIA Bcerga OyaeT 16-OuTHbI perucTp. OonycTuMbiv
AmnanasoH ykasatens paseH ot 0 go L-1, yto cooTrBeTcTBYET perncrpam To go Ti-1 (Bcero L pernctpoB). [NokasaHHas Huke
Tabnuua asnsaeTcsa obuien cxemon aAnsa 16- n 32-6uTHbIX Tadbnuy,.

Cpeon TabnuuHbiXx onepauui ANa onepauuin caBura M BpalleHWs BIEBO/BNPABO HYXHO YKasaHwWe HanpasfeHus.
HanpaBneHune k cTaplueMy perucTpy HasblBaeTcsi BIieBO, a HanpaBneHue MnaflleMy peructpy HasblBaeTcsi BMpaBo, Kak
NoKa3aHO Ha CXeMe HUXe.

Ykaszartensb Pr Ykasartenb Pr
B15 BO B1s BO
(BnpaBo) T T
B15 BO(BI‘IpaBO) B31 BO (BnpaBo)
TO RO ) TO R1 RO
T1 R1 T1 R3 RZ
T2 R2 T2 R5 R4
= i ]
3 T3 R3 2 T3 R7 R6
z T4 R4 : 5 T4 R9 RS )
3 3|
lo)) (@)
9 3
= Z
€ T
Ti1 | RLq  |(eneso) Ti-1 | Rzi-1 | Rzi-2z |(eneso)
16-6utHaga Tabnuua 32-6utHasa Tabnuua
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VIHCTPYKLMS pacluMpeHHbIX YHKLNA

FUN100 D] @
R->T

MEPECBINIKA PETUCTPA B TABNULY FUN100 B @

R-T

CuMBON penenHo-KOHTaKTHOW CXEeMb!

-100DP.R=> T—

YnpasneHve ]
nepecbinkoit  — ENTH Rs :

Td
Yeenuuenne —PAUA L
ykasaTens Pr
OumcTka —CLR -
ykasatens

Hownwu go koHua

FEND —

[ ERR — Owwn6ka ykaszatens

Rs : [laHHble UCTOYHMKA, MOTYT BbITb KOHCTAHTON UMW PETUCTPOM
Td : HavanbHbIN pernctp Tabnuubl HasHavyeHus

L : AnuHa Tabnuupbl HasHayYeHus

Pr  : Peructp ykasatens

OnepaHabl Rs, Td moryT ncnonb3oBaTb UHAEKCHbIE pernctpbl V, Z,
PO~P9 onsi peanusauum KOCBEHHOM agpecaummn

Avanazon,| WX | WY WM WS |TMR|CTR| HR IR OR SR | ROR | DR K XR
_ WXO | WYOo WO Ws0 T0 co RO R3840 | R3904 | R3968 | RA00D | DO V-Z
One- 16/32-6ut
paHg +/- yncno
WH240WY240] WNM1896 | WS984 | T255 | C255 | R3839 | R3803 | R3967 | R4167 | RBOT1 | D405 PO~Pa
Rs
Td ) )
L ) 2-2048
Pr ) )

. Ecnu Bxog ynpaeneHus "EN" = 1 unun “ENAN’ (nmnynbcHas nHcTpykums P) namensietca ot 0 B 1, TO cogepxumoe MCXogHoro
peructpa Rs Oyget 3anucaHa B permcTtp Tdpr, ykasaHHbI ykazatenem Pr B Tabnuue HasHadveHnusa Td (c gnuHon L). MNepea
BbINOSIHEHNEM 3Ta UHCTPYKUUS CHavana npoBepsieT BXOAHOW curHan odmnctku ykasatenst "CLR" . Ecnm "CLR" = 1, 10 oHa
CHavana ouuwlaeT ykasatenb Pr, a 3aTem BbINONHSET onepauuio nepecbinku. llocne 3aBeplueHWs Nepechifikih OHa
nposepsieT 3HadeHue Pr. Ecnu 3HaveHune Pr yxxe gocturno L-1 (ykasbiBaeT Ha NocnegHuii peructp Tabnuubl), TO oOHa TONbKO
yCcTaHaBnmBaeT dnar koHua nepecbiikn "END" B 1, 1 npekpalliaeT BbINOMHEHWE 3TOW WHCTPyKUuMW. Ecnn 3HadveHue Pr
MeHblLUe YeM L-1, To oHa cHavana npoBepsieT BXOAHOW curHan yeenunyenus ykasatens "INC" . Ecnv "INC" = 1, To BenuuuHa
Pr 6ynoet yBenudeHa. Kpome Toro, ounctka ykasatens "CLR" moxeT cpaboTaTtb He3aBucumo 6e3 BNusaHUs Opyrnx BXO40B.

Rs

0 [3888)

100P.R>T—

N

FEND—

FERR—

HenicTBytowmin ananasoH ang ykasatens paseH ot 0 go L-1.
3a npepenom 3Toro AuanasoHa cnar owmbku ykasaTens
"ERR" ycTanaBnuBaetcs B 1 1 UHCTPYKUMSA HE BbIMOSHAETCS.
B npumepe cneBa B camom Havane ykasatenb Pr = 4, Bce
cogepxumoe Tabnuupl Td paBHo 0, n BenuunHa Rs =8888.
Ha cxeme Huxe nokasaHbl pe3ynbTatbl paboThl, korga Ha X1
OBaxabl NogaH HapacTarLwwmin ppoHT 0>1.

Tak kak INC = 1, Pr yBenuumBaeTca Ha 1 npu Kaxgom
BbIMOJTHEHWUN UHCTPYKLWN.

Pr Pr
[5 rso [ 6 Jrso
Td Td
0000 [R10 0000 |R10
0000 |R11 0000 [R11
X0— T 0000 [R12 X0 T 0000 |[R12
= 8888 [R14 = 8888 |R14
0000 [R15 8888 |R15
0000 |R16 0000 [R16
0000 [R17 0000 [R17
PesynbTat nepsoro pasa PesynbTat BTOpOro pasa
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN101
T RD & MEPECHINKA TABMMLIbI B PETUCTP FUNT101R|§] P|

CunmBOJ1 penenHo-KOHTaKTHOW CXeMbl

Ts : HavanbHbI pernctp Tabnuubl CTOYHMKA.

101DP.T> R— L : AnuHa Tabnuubl UCTOYHMKA

Vnpasneive —ENT-H Ts -END — [ownm go koHua Pr : PerncTp ykasatensi
NepechbINKoi . Rd : Pernctp Ha3HaveHus

L : Onepanabl Ts, Rd MoryT ncnonb3oBatb MHAEKCHbIE
YBenuuenne =—=PAU4 Pr : FERR =—Owwu6ka ykasatens  peructpsbl V, Z, PO~P9 ana peanusauuv KOCBEHHON aapecaumu
ykasaTtens

Rd:

OumncTka ykasaTens —CLR A

Avanazon | WX | WY WM WS |[TMR|CTR| HR IR OR SR | ROR| DR K XR
WXO | WYO WMo Ws0 TO co RO | R3840 | R3904 | R3968 | R5000 | DO V-Z
One- 16/32-6ut
paHg +/- yncno
WHZA0|WY240 WM1896 | WS84 | T255 | C255 | R3839 | R3903 | R2067 | R4167 | RBOTT | D40G5 PO~P9
Ts
L v
Pr ) ' 2-2048
Rd v ¥

. Ecnun Bxoa ynpasnexus nepecbinkor "EN" = 1 unu “ENAN’ (umnynbcHas nHcTpykums P) namensietcsa ot 0 B 1, To 3HaveHue
peructpa Tspr, ykazaHHOro ykasatenem Pr B Tabnuue uctodHuka Ts (c anvHon L) 6yaeT 3anucaHa B peructpe HasHayeHuns
Rd. MNepepn BbINONHEHMEM 3Ta MHCTPYKUMSA CHavana nposepsieT BXOAHOM curHan ouncTku ykasatensa "CLR" . Ecnm "CLR" =
1, TO OoHa cHavana ouyuwaeTt ykasatenb Pr, a 3aTem BbINOMHSAET onepauuio nepecbinky. ocne 3aBeplueHns onepaumu
nepecbINikKn OHa npoBepsieT 3HadeHue Pr. Ecnu 3HadveHnue Pr yxe pocturno L-1 (ykasbiBaeT Ha MOCMeHWA perncrp
Tabnuubl), TO OHa TONbKO YycTaHasBnueaeT dnar koHua nepecbinky "END" B 1, M npekpalwaeTr BbINOfIHEHME 3TON
UHCTpyKuun. Ecnn Pr meHblie yem L-1, To nposepsietca coctosiHme "INC". Ecnm "INC" = 1, To yBenuumusaetcsa Pr u
3aBepLIaeTCs BbIMONHEHWe 3ToW MHCTpykuun. Kpome Toro, ounctka ykasatens "CLR" moxeTt cpaboTtatb He3aBucumo 6e3
BMUSIHWSA APYTMX BXOOOB.

. OenicTeylowmn ananasoH ansa ykasatens paseH oT 0 go L-1. 3a npegenom atoro AvanasoHa cnar owmnbkn ykasatens
"ERR" yctaHaBnveaeTcs B 1 1 MHCTPYKLUMS HE BbIMOSHAETCS.

r10TP.T = R—

X0 e B npumepe cneBa B camom Hayane Pr = 7, a Ts n Rd
"_{ }—ENT' Ts: R 0 FEND- I'IOKa%aHpr cneBa Ha cxeme BHM3y. Ecnn Ha X0 asaxabl
L g nogaeTcst HapacTawLwwii poHT 0->1, To pesynbTaThl 3TOro
———INCH{ Pr: R 19 FERR-— NnokasaHbl cnpaea CHN3Y.
Rd: R 20
e [lpn BTOPOM BbLIMNOMHEHMU YyKa3aTenb YXe OOCTUI KOHUa W
—CLRy No3TOMY He yBenuuMBaeTcs.
Ts Pr Pr Pr
RO(TO) [1111 RN E [ 8 Jrio [ 8 Jrio
R1TT) (2222
R2(T2) [ 3333 X0— T X0— T
R3(T3) | 4444 Rd (nepsbii) Rd (BTopoi) ) Rd
R4(T4) [5555 [0000]r20 =" [8888JR20 =  [9999]r20
R5(TE) 6666 m/
R6(TG) | 7777 / END END END
R7(T7) (8888 [0] [0] [1]
R8(T8) | 9999
Ty o -~
[lo BbINONHEHUSs! MepBblii pa3 BbINONHEHNSA BTopoli pa3 BbinonHeHus
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VIHCTPYKLMS pacluMpeHHbIX YHKLNA

FUN102 8] [@

MEPECBINIKA TABJITLbI B TABNNLY

FUN102 8] [d

T->T T
CumBON peNnemnHo-KOHTaKTHOM CXeMbl
Ts : HavanbHbIi HOMep pernctpa Tabnuubl UCTOYHMKA.
~102DP.T=> T— Td : HauanbHbIl HOMep peructpa Tabnuubl Ha3HaYeHus.
Ynpasnexue —ENT TS LENp— Hownm 1o KoHua L : AnuHa tabnuubl (Ts 1 Td)
NepechINKon Pr : Pernctp ykasarens
Td Onepangabl Ts, Rd MoryT ncnonb3oBaTb MHAEKCHbIE perucTpbl V, Z,
YBenuueHune —pAUA L L cRR— Owwubka ykasatens  PO~P9 ans peanusaunm KOCBEHHON aapecauun
ykasartens
Pr
Ouuctka —CLR 4
ykasatens
Auanason | WX | WY WY Ws |TMR | CTR | HR IR OR SR | ROR| DR K XR
WXO | WYD WMO Ws0 T0 Co RO | R3840 | R3904 | R3968 | RE00O0] DO 2 V-Z
One-
paHa
WXZ40 WY 240 WIMTE96 | WS984 | T255 | C255 |R3639 | R3903 |R3967 | R4167 | RBOT1 | D4095 ] 2048 |PO~P9
Ts
Td ) )
L >
Pr ) )

Ecnu Bxop ynpaenexus nepecbinkon "EN" = 1 unu “ENAN (nmnynbcHas UHCTpykumst P) namensietcs ot 0 B 1, TO peructp
Tspr, ykasaHHbIi ykasaTenem Pr B Tabnuue-uctoyHuke, 6yaeT nepemelleH B peructp Tdpr, KOTOpbI Takke ykasaH
ykasatenem Pr B Tabnuue HasHayeHus. [eped BbINOMHEHMEM 3Ta MHCTPYKUMSA CHayana npoBepsieT BXOOAHOW CurHan
ouncTtkm ykasatensa "CLR" . Ecnu "CLR" = 1, To oHa cHa4dana ouuwaet ykasaTtens Pr B 0, a 3aTeM BbINOMHAET onepauuio
nepecbinkn (B aTom criydyae Ts0->Td0). MNMocne 3aBeplueHMs nepecbinikv OHa NpoBepsieT 3HayeHwe ykasatenst Pr. Ecnu
3HauyeHue Pr yxxe pocturno L-1 (ykasbiBaeT Ha nocrnegHuin permctp Tabnuubl), TO OHa TONbKO yCTaHaBnNuBaeT dnar KoHua
nepecbinky "END" B 1, 1 npekpallaeT BbINOMHEHWE 3TON MHCTPYKUMK. Ecnun 3HadyeHne Pr meHbLue yem L-1, TO npoBepsieTca
coctosiHue "INC". Tak kak INC = 1, To Pr yBennunsaetcs Ha 1 nepeg BbinonHeHnem. Kpome Toro, oumctka ykasatens "CLR"
MOXeT cpaboTaTb He3aBMCUMO 6e3 BNUSHUS APYrMX BXOOOB.

OenicTeylowmn ananasoH ansa ykasatens paseH oT 0 go L-1. 3a npegenom atoro AvanasoHa cnar owmnbkn ykasatens
"ERR" ycraHaBnvBaeTcs B 1 1 MHCTPYKLUMS HE BbIMOSHAETCS.

102P.T>T—

LEND— e Ha «cxeme <cneBa CHM3y MOKasaHO COCTOsiHME OO
BbinonHeHua. Korga X0 meHsietcss 021, cogepxunmoe R5 13
Tabnuubl Ts komupyetcs B R15 wu  ykasatens R20

FERR—
yBenuumeaetcs Ha 1.
Pr Pr
Ts Td Td
RO 1111 R10]10000 R10]0000
RT 1111 R1110000 R111 0000
R2 1111 R12]10000 R12|10000
R3 [1111 r13[0000| X0~ T riz[0000
Ra [T711 R14[8888 = R14[8888
R5 1111 —m—rR‘IB 0000 RI511111
R6 | 1111 R1610000 R16 10000
R7 | 1111 R17]10000 R17|10000
R& | 1111 R18]10000 R18|0000
RO 11111 R19]10000 R19|10000
- — - \ y
[o BbINONHEHWS PesynbTart
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MHCTpYKUMA pacluMpeHHbIX PyHKLMIA

FUN103 ) [d FUN103 B [
BT M MEPECbINKA BOKA TABMLIbI BT M

CumBON penemHO-KOHTaKTHOM CXEMbI

Ts : HayanbHbIn HOMep peructpa Tabnuubl CTOYHMKA.
Td : HayanbHbIi HoMep perncTpa Tabnuubl HasHa4YeHus.
YnpaBneHve nepecbInkon
L: OnvHa Tabnuu, UCTOYHMKA U Ha3HaYeHUs
OnepaHgbl Ts, Rd MmoryT ncnonb3oBaTtb MHOEKCHbIE
peructpsl V, Z, PO~P9 ans peanusaumn KOCBEHHOWM
agpecauum

avanason | WX | WY WM WS [TMR[CTR| HR IR OR [ SR |ROR| DR K [ XR
WXD | WYO WO W0 T0 Cco RO | R3840| R3904 | R3968 | RS000 | DO 2 V-Z

One-

i WHZ240 |WY240] WM1896 | WS984 | T255 [C255| R3839 | R3903 | R3967 | R4167 | RG0T1| D4095 | 256 |PO-P9

Ts
Td ! !

. B aToM MHCTpyKUMM Tabnuua MCTOMHMKA M Tabnuua HasHavyeHus UMEKT OAMHaKoBYH ANuHY. [pu BbINOMHEHUW 3TOMN
WHCTPYKLUN BCe AaHHble Tabnuubl Ts NONHOCTLIO kKonvpytoTca B Td. [Ing 3TON MHCTPYKUMM HE HYXXEH HUKaKOW yKa3aTenb.

. Ecnu Bxog ynpasnenus "EN" = 1 unu “ENAN’ (umnynbcHas nHCTpykumsa P) nameHsietca ot 0 B 1, TO BCe gaHHble Tabnuubl
ncToyHuka Ts (onuHa L) konupytoTes B Tabnuuy HasHadveHus Td, y KOTOPOI Takas e AnuHa.

e OpHa Tabnuua MNOMHOCTBIO KOMUPYETCA MPU KaXKZAOM BbIMOMHEHUM 3TOW WMHCTPYKUMM, ecnu Tabnuua AnuHHas, To
WHCTPYKLMA BBINOMHAETCA O4eHb Aonro. Ha npakTvke cnefyeT Ucnonb3oBaTb MMMYNbCHYH MHCTPYKUMIO P ansa ycTpaHeHus
noTepb BPEMEHW MPY NEPECHISIKE TEX XXe CaMblX AaHHbIX.

103P.BT_M——
X0 e Ha <cxeme <cneea CHM3y MNOKa3aHO COCTOsSHME [0
}—EN‘I‘ Ts: R 0 BbinonHeHust. Korga X0 wu3meHsetca 0->1, cogepxvmmoe
Td: R 10 RO~R9 n3 tabnuubl Ts konupyetcsi B R10~R19
L 10

Ts Td Td
rRo [0000 - R10[0000 R10[0000
R1 [1111 - R11[0000 R11[T111
R2 [2222 - R12[0000 R12[2222
R3 [3333 - r13[0000| X0 T Ri13[3333
R4 [4443 - R14[0000 = R14[42444
R5 [5555 - R15[0000 R15[5555
R6 [6666 - R16[0000 R16[6666
R7 [7777 - R17[0000 R17[7777
Re 8888 - R18[0000 R18[8888
RO [90909 - R19[0000 R19[9999

n - -~ \_,,—J"
,D,O BbINOJIHEHNA PesyanaT BbINOJTHEHUA
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA

FUN104 D] @ FUN104 D] @

MEPECTAHOBKA BITOKOB TABJIMLbI

T_SWP T_SWP
CumBON penenHo-KOHTaKTHOW CXEMbI
104DP.T_S Ta: Haqaanbllzl peructp Tabnuupl a
Tb : HavanbHbI peructp Tabnuubl b
YnpaeneHue nepecsinkoii  —ENT{Ta
L : OnuHa Tabnuusl an b
OnepaHgbl Ts, Rd MoryT ncnonb3oBaTtb MHOEKCHbIE
peructpsl V, Z, PO~P9 ans peanusaumm KOCBEHHOWM
agpecaumm
fvanasor | WY WM WS [ TMR [ CTR | HR | OR SR | ROR | DR K xR
wyo | wmo | wWso | TO co RO | R3904 | R3968 | R5000| DO 2 V-Z
One-
[ WYZ40 | WM1896 |Wses4| Tz2s5 | C255 | R3839 | R3967 | R4167 | RBO71 | D4095 | 256 |PO-PQ
Ta ' )
Th ' *
L :

. Ota MHCTPYKLUUA nepecTaBnaeT MeCtamMu coaepxmmoe Tabnuuy a n b, noaTomy Tabnuubl JOMKHbI ObITb OANHAKOBOW AJTMHbI
N perucTpbl Tabnuy AOMmKHbI aonyckatb 3anucb. nOCKOJ'Ibe npu Kaxaom BbINOJTHEHUN aToMN WMHCTPYKUUW OenaeTca nonHasa
nepecrtaHoBKa, He HY>KHO HUKaKOro ykasaterss.

. Ecnn Bxoa ynpaenenus nepecbinko "EN" = 1 wnu “ENAN’ (umnynbcHas MHCTpykuma P) namensietca ot 0 B 1, To
coagepxumoe Tabnuy a u b 6yaeT NOAHOCTLIO NepecTaBneHo MecTamu.

e 3Ta MHCTPYKUMSI NepecTaBnsieT Bce PErncTpbl Ha AnUHE L Npu KaXKOoM BbINOHEHWUM UHCTPYKLUKW, NO3TOMY Ans G0bLIoi
ANMUHBI MHCTPYKUMS BBIMONHAETCS [0NI0 U HY)XHO UCNOMNb30BaTh (oopMaT MMMYIbCHOW UHCTPYKLuK P.

X0 104P.T_SWP
e Ha cxeme crnesa CHU3y nokasaHo COCTOSAHNE ao
)_ENT Ts: R 0 BbinonHeHnsi. Korga X0 wuamensietcas 0->1, copepxmmoe
R 10 RO~R9 wu3 T1abnuubl Ts oOOMeHMBaETCs COAEPXKUMbIM C
R10~R19
10
Ta Th Ta Th
ro [ooo00] £ RrR10[1111 Ro [1111|rR10[0000
rR1 [oooo| & ruif1111 rR1 [1111]rR11[ 0000
rR2 [oooo| £ riz{1111 rR2 [1111]rR12[ 0000
R3 [0000]| & R13[1111| XO-T Rr3 [1111|rR13[0000
R4 [0000| ¢ RU4[TTT1 = R4 [T711|R14[0000
Rs [0000] & R15[1111 Rs [1111]|rR15[0000
Re [0000] 2 RI6[1111 R6 [1111|R16[0000
R7 [oo000] 2 R17[1111 R7 [1111|rR17| 0000
Rs [0000] &£ R1B|1111 Rg [1111]|R18[0000
Ro [0000| £ RI9[T111 Rg [1T111]|rR19[0000
Sy - - e - e LN — v - rs
,U,O BbIMOJIHEHUA [Mocne BbINONMHEeHUsA
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MHCTpYKUMSA pacluMpeHHbIX (PyHKLMIA

FUN105 B [@ FUN105 B [@
NMONCK PETMCTPA B TABJIMUE
R-T_S R-T_S
CumBON peNnemnHo-KOHTaKTHOM CXeMbl
105DP.R-T S Rs : [JaHHble Ansi noucka, 3T0 MOXeT OblTb KOHCTaHTa Unu perncTp
VoL Rl o Ts : HavanbHbI pernctp Tabnuupl 4ns novcka
YnpasneHue nouckom — ENT Rs I FND — O6bekT HangeH L : AnuHa Tabnuubl
T Pr : Ykasatenb gnsa tabnuubl
S OnepaHgabl Rs, Ts MoryT ucnonb3oBatb MHOEKCHbIE pernctpbl V, Z,
Mowck ¢ Hayana =—FHDq L FEND = KoHew noucka PO~P9 aons peanusauun KOCBEHHOM agpecaummn
Pr
Onums pasHbIii/it = D/S 1 rERR —
OAWHAKOBbI
Iuanason | WX | WY WM WS [TMR|CTR| HR IR OR SR |ROR| DR K XR
WX0 | WYD WD Wso TO co RO | R3840| R3904 | R3968 | RE0O00 | DO V-Zz
One- 16/32-6ut
paHa +/-yncno -
WX240 WY 240 [ WIMT896 |WS984] T255 | C255 | R3839 | R3903 | R3967 | R4167 | REOT1 | D4095 PO~P9
Rs
Ts
L ! 2~256
Pr ! !

Ecnu Bxoa ynpasnexus novckom "EN" = 1 unun “ENAN” (umnynbcHas nHeTpykumsa P) namensietcsa ot 0 B 1, To BbinonHaeTcs
nouck ¢ nepsoro peructpa B Tabnuue Ts (ecnu "FHD" = 1 unu 3HayeHune Pr gocturno L-1), unu ot cnepytowero peructpa
(Tspr + 1), ykasbiBaemoro ykazatenem B Tabnuue ("FHD" = 0, npnyemM 3HayeHue Pr meHblue Yyem L-1) ana nomcka nepsbix
OaHHbIX, OTNNYHbIX OT Rs (ecnv D/S = 1) unn anst noncka nepebix A4aHHbIX, coBnagawmx ¢ Rs (ecnun D/S = 0). Ecnu 6ygeT
BbINOMHEHO YCIoBMe Noucka, To onepaums nouckam cpasy npekpailaeTtcs, ykasaTenb Pr ykasblBaeT Ha HangeHHble JaHHble
n donar HaxoxaeHust oobekta "FND" 6yaeT paBeH 1. Ecnu npu noucke 6bin NPOCMOTPEH NOCNeaHWI perucTp Tabnuubl, To
BbINOMHEHNE UHCTPYKUMM NpekpaLllaeTcs He3aBMCMMO OT pe3ynbTaTtoB noucka. B atom cnyyae dnar koHua noucka "END"
OyneT paBeH 1, a 3HavyeHune Pr octaHoBuTCsA Ha L-1. MNpu criegytoweM BbIMONIHEHUN 3TOW MHCTPYKUMM Pr aBTOMaTtu4ecku
BepHeTcs K Hadany Tabnuubl (Pr = 0) 4o Havana noucka.

OevicTeylowmn gnanasoH anga ykasatens Pr paseH ot 0 go L-1. Ecnu BenuynHa BbIXOAMT U3 3TOro AuvanasoHa, To dnar
owmnbkn ykasatens "ERR" yctaHaBnvBaeTcsi B 1 M 9Ta MHCTPYKUMS HE BbINOSHAETCS.

X0 106P.R-T_S5— " 5
F . 5555 LEND— . HCTPYKLMS cnesa uwieT B Tabnuue permctp co 3Ha4YeHUem
—ENy Rs 7 FND 5555 (Tak kak D/S = 0, oHa uMwweT coBnagaroLliee 3Ha4YeHME).
Mepen BbINOMHEHWEM yKa3aTenb YykasbiBaeT Ha R2, HoO
rEND— Hayanom nowvcka 6yget Pr + 1 (T.e. nonck HayHeTcsa ¢ R3).
Ecnm X0 Tpu pasa usmeHsetrca 0->1, To pesynbTaThl
rERR— KaXk[oro NoucKa nokasaHbl B CXEME HUXKe.
Pr Ts Pr FND END
RO 2 |— Ro[5555 OX0=T R0 6|
R1|10000 (Mepsbin)
R2|5555
HavanbHas
Rs 3/' R3[2222] Touka Pr FND END
5555 R4[3333 @X0— T rR2o[ 9] [o]
R5|4444 (BTopoi)
¥ R6|5555
R7|6666 Pr FND  END
R8[7777 axo-T  R2o[_0 ] [0]
RO|EBB A (TpeTuid)
[lo BbINONHEHMS [Nocne BbINOMHEHUSA
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VIHCTPYKLMSA paclumMpeHHbIX YHKLNA

FUN106 B} [§ 5 FUN106 B[§
CPABHEHUWE TABJIMLUbI C TABJTMLIEN
T-T_C T-T_C
CumBON peNnemnHo-KOHTaKTHOM CXeMbl
Ta : HavanbHbIn pernctp Tabnuubl a
-106DP. T-T_C— Tb : HayanbHbIn pervctp Tabnmus b
YnpaeneHue —eNnMd Ta - L END — O6bekT HalgeH L : AnuHa Tabnuy,
CpaBHeHVeM Pr : YkasaTenb
Th : Onepangabl Ta, Tb MoryT ucnonb3oBatb MHOEKCHbIE perncTpbl V, Z,
CpasHeHue —FHD{ L : FEND =\ ohen cpaBHennsi PO~P9 ans peanusaunn KOCBEHHON afpecaLum
C Havana Pr
Onuus pasHbii/  — DS A -ERR —  Owwbka ykasaTens
OJWHAKOBbIN

Avanason | WX | WY W WS |TMR|CTR| HR IR OR SR [ ROR| DR K XR
WX0 | WYD WO Ws0 | TO co RO | R3840 | R3804 | R3968 | R5000 | DO 2 V7
One-
.F’T.ﬂ_ WHXZADPWY 240 WITE96 |WS984 ) T255 | C255 | R3839 | R3903 | R3967 | R4167 | RBOT1 | 40851 256 | PO~PY
Ta
Th
L :
Pr ' !
. Ecnu Bxoa ynpaBneHus cpaBHeHveM "EN" = 1 unu “ENAN’ (umnynbcHas uHCTpykums P) uameHsietcss ot 0 B 1, TO, HauuHasi nepBoro

peructpa B Tabnuuax Ta u Tb (ecnu "FHD" = 1 unu 3HayeHne Pr gocturno L-1) unu, HaunHas co cnegytowlen napbl peructpoB (Tapr+1 n
Tbpr+1), ykasbiBaembix Pr ("FHD" = 0, npuyem 3HaueHue Pr meHblie yem L-1), aTa MHCTPYKUMSI ULLET napbl PEMMCTPOB C pasHbIMU
3HaveHusmu (ecnu "D/S" = 1) unn ¢ ognHakoBbiM 3HadYeHnem (ecnn "D/S" = 0). MNpu ycrnoBuM HaxoxaeHust (pasHbIX UMM OAMHAKOBbLIX
AaHHbIX) MOVUCK cpa3y oCTaHaBNMBaeTCs U yka3aTtenb Pr ykasbiBaeT Ha napy perMcTpoB, KOTOPble COOTBETCTBYIOT KpUTEpUIO noucka. dnar
HaxoxaeHnsa obbekta "FND" 6ynet paBeH 1. Ecnu npu noucke Obin NPOCMOTPEH MOCNEAHWUA pernctp Tabnuubl, TO BbINOMHEHMWE
MHCTPYKLMN NpekpallaeTcsl He3aBUCMMO OT pes3ynbTaToB noucka. B atom cnydae cdnar koHua cpaBHeHusi "END" Oyget paBeH 1, a
3HadeHve ykasaTens Pr octaHoBuTcst Ha L-1. Mpu cnegytowemM BbINOMHEHUM 3TON MHCTPYKUMM Pr aBTOMaTnyecku BepHeTCsl K Havany
Tabnuubl 4o Ha4yana noucka.

. [HencTtytowmii ananasoH Ans ykasatens Pr paseH ot 0 go L-1. 3HayeHne Pr He OOMKHO U3MEHATLCA APYrMMU nNporpaMmmamMun BO Bpems
BbINOMHEHUS!, T.K. 3TO UCKA3WT pe3ynbTaT noucka. Ecnu BenuumHa Pr BbIXoguT M3 3TOro AvanasoHa, To dnar ownbku ykasatens "ERR"
ycTaHaBnunBaeTcs B 1 1 9Ta UHCTPYKLUMS He BbINOSHAETCS.

X0 106P.T-T_C e VHCTpyKUMs crneBa HauMHaeT MOWCK CO ClEAylolero peructpa 3a
. ykasblBaeMblM pernctpom (T.k. "FHD" = 0) u nwweT napbl perncTpos
: C pa3HbIMU JaHHbIMK (T.K. = B ABYX Tabnuuax. B camom
o—{ |—E|\|’T‘ Ta: R 0 FND— ( "D/S" = 1) 6 B
Tb: B 11 Hayane Pr ykasbiBaeT Ha Tal u Tb1. 3gecb ecTb 3 napbl pasHbix

S 10 END— AaHHbIX B no3uumsax 1,3,6 Tabnuupl. OgHako cpaBHEHWE BeOETCS He
- : C Havana Tabnuubl U 3Ta MHCTPYKUMSA HaYMHaeT MOWUCK ¢ nosvummn 3

Pr: R 10 BHU3. Ecnn X0 Tpun pa3a usmeHsetca 10, TO pe3ynbTaTbl Kaxaoro
roncka rnokasaHbl B CXEME HIKe.

FA mic FoOD

Pr

Ta —‘ Th Pr F E
Ro [0000 R11 [0000 ©X0=1T R0 3| [0]
R1 [1111 > R12 0000 . §
Rz [2222 R13 [2 2 2 2| HavanbHas (Tepsbilt)
R3 (3333 R14 (1234 ToHKa Pr F E
Ra [44412 R15 (4444 OX0— T R10[_ 6| [0]
R5 5555 R16 5555 (Btopo)
R6 [6666 R17 [0000
R7 (7777 R18[7777 Pr F E
RS 8888 R19 3888 exo-T  rio[_9 | [0]
Ro [9999 R20 (9999 (TpeTuii)

,D,O BbINOJIHEHUA [Mocne BbINONMHEeHUs
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MHCTpYKUUSA paclUMpeHHbIX (PyHKLMIA

FUN107 D@ FUN107 D[§
T FIL 3AMOSTIHEHWE TABNALIbI T FIL

CumBON penemHO-KOHTaKTHOM CXEMbI
107DP.T FIL Rs : icxoaHble gaHHble ANs 3anofiHeHUs!, 3TO MOXeT ObiTb
- KOHCTaHTa Unu perncTp

YnpaBneHue 3anonHeHnem —ENM™MRs

Td : HayanbHbI pernctp Tabnuubl HasHa4YeHus.

L : OnuHa Tabnuupl

OnepaHabl Rs, Td MoryT ncnonb3oBaTtb MHOEKCHbIE
peructpsl V, Z, PO~P9 ans peanusaumm KOCBEHHOWM
agpecauum

Auanazon |y | WY WM WS | TMR | CTR | HR IR OR | SR [ROR| DR K AR

VRO | WYO WMo Ws0 TO co RO | R3840 | R3804 | R3968 | RG000| DO tfv-2
One- 16/32-6ut
paHg +/- uncno
WAZA0WY240 WITB9E |W5984] T255 | C2556 | R3830 | R3803 | R3967 | R4167 | RBOTT D4095 | v wwnwe | PO-PY
Ts
Td ! '
L ' 2-256

. Ecnu Bxog ynpasneHnus 3anonHeHnem "EN" = 1 unu “ENAN’ (nmnynbcHasa uHcTpykumns P) namensaetcsa ot 0 B 1, To AaHHble
Rs 6ygyT 3anucaHbl Bo Bce pernctpbl Tabnuvubl Td.

L] OTa WHCTPYKUMA B OCHOBHOM UCMNOJIb3yeTCA ONA OYUCTKU Tabnuupbl (3anonHeH|/|e 0) N 3anoniHeHve siyeek Tabnuubl
OAMHaKoBbIMK 3HadYeHuaMU. Ee cnegyeTt ucnonb3oBaTtb C I/IMI'IyJ'IbCHOI;I MHCprKLlI/IeI;I P.

X0 107P. T_FIL——
}—ENT Ts: 5555 e VHcTpykuma cneBa 3anonHseT Bcio Tabnuuy Td 3HaveHvem
) 5555. Ha cxeme HWxe nokasaHbl pesynbTaTtbl paboThbl.
Td: R 0
L 10

Td Td
Ro[1547 RO[5555
R1[2314 R1[5555
R2[7725 R2[5555
yR3 [0013 X0 T R3[5555
R4 [5247 = R4 [65555
R5 [1925 R5 [5555
R6 6744 R6 [5555
R7[5319 R7[5555
dpe [0788 R8 [5555
Ro[2796 RO[5555

,D,O BbINOJIHEHUNA I'Iocne BbINOJIHEHNA
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA

FUN108 T_SHF

COBUI TABITLbI

FUN108 T_SHF

CumBON penemHO-KOHTaKTHOM CXEMbI

IW : JaHHble ans 3anonHeHns cBOOOAHOro Mecrta nocrne

~108DP. T_SF—
- onepauun casura, 3To MOXeT BblTb KOHCTaAHTa UN perncTp
YnpaBneHve cABUrom —ENT{ IW :
Ts : Ts : icxogHasa Tabnvua
Hanpasnenue eneso/ Td : Tabnuua HazHaYeHus, XpaHsLasn pesynbTaTbl caABUra
BpaBo —LRq{ Td : L : OnuHa Tabnuusl Ts u Td
L OW : Peructp ans npvema BblaBuUraemblx AaHHbIX
OnepaHgpl Ts, Td MoryT ncnonb3oBaTb MHOEKCHbIE perucTpbl V, Z,
ow: PO~P9 ans peanusaLmmn KOCBEHHON agpecaLmm
Auanason,| WX | WY WM WS |TMR|CTR | HR IR OR SR |ROR| DR K XR
wxo | wyo | wmo | wso | To | co RO | R3840|R3904 | R3968 | R5000| DO vz
One- 16/32-6ut
paHn w240 wyzao|wieos |wsosd| T255 | c255 | R3a30 | R3o03 |R3067 | Ra167 | R80T | Da0gs | 7™ | po-po
W
Ts
Td i i
L 2-256
oW ! i

. Ecnu Bxog ynpaenenus casurom “EN"=1 nnm “ENAN’ (umnynbcHas uHctpykuust P) namensietca ¢ 0 go 1, 1o Bce AaHHbIe U3
Tabnuupl Ts OyayT B3sATbl U CABUHYTbI HA OfHY no3uumto Brieso (ecnu "L/R" = 1) nnm Bnpaeo (ecnm "L/R" = 0). MecTo,
ocBoboamBLLeecs MNocne onepauun capura 3anosnHsetrcs 3Hadenvem IW w pesynbTtat 3aHocutcs B Tabnuuy Td.
BblaBuHyTHIE AaHHbIe 3anuckiBatoTcst B OW.

e B nporpamme cneea Ts 1 Td - 310 ogHa Tabnuua. Mostomy
Tabnuua casuraeT cebs M 3aTem 3anucbiBaeT pesynbraT
onsTb B cebs (qomkHa ObITb paspelleHa 3anuck B Tabnuuy).
OHa cHavana BbINOMHAET onepauuio casura BAeBO (NyCTb
X1 =1, n X0 nepexogunt ¢ 0 B 1), 3aTeM BbINONHSAET CABUM
Bnpaso (nyctb X1 = 0, n X0 nepexogunt ¢ 0 B 1). Peaynbtat
rnokasaH Ha Cxeme crnpasa CHU3Y.

Ts (Td) (CoBur Bneso) (Casur Bnpaso)
3 T Td(Ts) Td(Ts)
RO[OOOO]| RO |1234 RO |000O0
el R[] rR1 [0000] Rt [3113
R2|12222] | R2 1111 R2 |2222
R3[3333] ! oW R3 2222 R3 |3333
R10[12 3 4] R4[4444] (» R [ xox | R4 [3333 R4 (4444
R5[5555 RS |4444 R5 [5555
i R6|6666 Ré |5555 R6 (6666
i R7(7777 R7 |6666 R7T (7777
Re[8888 (Cagur R8 |7777 R8 18888
i R9[9999 BreBo) R9 |8888 RO |1234
b e | - ow ow
nyHKTMpHaH JIMHNA NOoKa3bliBaeT NyTb CABUra BNpaBo R11 R11
T LN r " rs

e

[lo BbINONHEHMUS

OlMep.bin pa3s

W

@BTopon pas
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN109 B)[§

T_ROT

LUMKNUYECKMA COBUI TABNULLbI

FUN109 B)[§
T_ROT

YHpaBneHme LMKNNYEeCKUM CoBUrom

CumBON penenHo-KOHTaKTHOM CXeMb!

— L/IR

HanpasneHue Bneso/sBnpaso

109DP.T_ROT.
—ENTH Ts :

Ts : WcxopgHas Tabnuua ons casura.

Td : Tabnuua HasHayeHus, xpaHsilias pe3ynbTaTbl LUKIIMYECKOro
casura

L :dnuHa Tabnuy,

OnepaHabl Ts, Td MoryT ucnonb3oBaTb MHAEKCHbIE pernctpbl V, Z,

P0~P9 aons peanusauum KOCBEHHOW agpecaunm

Auanason | WX | WY VW WS | TMR | CTR | HR IR OR | SR [ROR| DR K XR
WX0 | WYO WO Ws0 TO Co RO | R3840|R3904 | R3868 | R5000] DO 2 V-Z
One-
. WXZ2A0WY 240 WIMTEO6 | WSG84 | T255 | C255 | R3830| R3903 | R3967 | R4167T | RB0T1|D4095| 256 PO-~Pa
Ts
Td ) )

. Ecnu Bxog ynpaenenus casurom “EN"=1 nnm “ENAN’ (umnynbcHas uHctpykuust P) namensietca ¢ 0 go 1, 1o Bce AaHHbIe 13
Tabnuupl Ts 6yayT B3ATHI M UMKITUYECKU CABUHYTbLI HA oAHYy nosuuuto Brneeo (ecnu "L/R" = 1) nnn Bnpaeo (ecnm "L/R" = 0).
3artem pesynbTaT LMKNMYECKOro casura 3anmceiBaeTcsa B Tabnuuy Td.

Linknnyeckuin
CABUT BINEBO

RO
R1
R2
R3
R4
R5
Rb
R7
RS
R9

Linknunyeckuii
CABUT BMpaBo

Ts(Td
9

0000

1111

2222

3333

4444

5555

6666

1777

8888

[lo BbINONHEHMUS

e B nporpamme cnesa Ts u Td - ato ogHa Tabnuua. MNoatomy

Tabnuua copuraet cebst M 3aTeM 3anucbiBaeT pesynbTart
onaTb B cebs. OHa cHavana BbINOMHSAET OAMH LMKIMYECKUN
casur Bneso (nyctb X1 = 1, n X0 nepexogut 0>1), a 3atem
BbINOMHAET OOUH LIMKNMYecknin casur Bnpaso (nyctb X1 = 0,
n X0 nepexoaut 0->1). PesynbTaTbl caBura nokasaHbl Ha
CXeMe crnpasa CHU3Y.

(LUuknuyeckmin cosur (Uunknuyeckumin
BMEBO) cABur
BMpaBso)
Td(Ts) Td(Ts)
RO|9999 ROJOOOO
R110000 R1[1111
R2|1111 R2|12222
R3|2222 R313333
R4|13333 R4i|4444
RE|4444 R5|55565
R6|5555 R6|6666
R7|6666 R7|7777
Re&|7777 R&|B888
RO|BBEE R9|19999
—_— | S
®TllepBbit pa3 ©@BTopon pas
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA

FUN110 D[ OUEPELDb FUN110 D)@

QUEUE QUEUE

CumBON penemHO-KOHTaKTHOM CXEMbI

IW : BaHocuMble B 04epeab AaHHble, 3TO MOXET ObITb KOHCTaHTa

-110DP.QUEUE— U perncTp
YHpaBJ'IeHIer —entd 1w LEpT— Ouepeab nycras Qp : HavanbHbI perucTtp ovepeamn
onepauuen L : Pasmep ouepean
Qu : Pr : Pernctp ykasarens
—wod L . L UL — OW : Pernctp, NpyHUMaIOLLMIA BbIABUHYTbIE N3 0Mepean AaHHbIe
YnpaeneHue Bxoaom/ ' . Ouepefb nonHas OnepaHa QU mMoxeT ncnonb3oBaTb MHOEKCHbIE perncTtpbl V, Z,
BbIXOAOM Pr - PO~P9 ansa peanusaummn KoCBeHHON agpecauum
OW : FERR— Own6ka ykasaTens
vanazon,| WX | WY WM WS |TMR|CTR| HR IR OR | SR |ROR| DR K XR
WHXO | WYOD WO WSs0 | TO | CO RO |R3840|R3904|R3968 |R5000] DO V-Z
16/32-6Gut
One- +/-umeno |
paxA WHX240|WY240 [ WIMT896 | WS284 | T255 | C255 |R3839|R3903|R3967 |R4167 [RE807T1|D4085 PO~P9
W
Qu -
L ! 2~-256
Pr : .
ow ' !

Ouepeppb TaKkke sBnseTcs BMOoM Tabnuubl. OHa oTnnyaeTcst oT 06bIYHOM Tabnuubl, T.K. HOMepa PerucTpoB odepean nayTt
oT 1 ao L, aHeor 0 pgo L-1. Opyrumn cnosamu, QU1~QUL cootBeTCTBYIOT YKa3atensam Pr =1 go L, a Pr = 0 ncnonb3yetca
NS ykasaHusa nycTol ovepeau.

Ouepenpb - 310 CTpyKTYypa "nepsbiM Bowen - nepBbiM Bobiwen" (FIFO), T.e. AaHHbIe, NOMELLEHHbIE B o4Yepedb NepBbIMY,
BbINOYT U3 oyepeau Takke nepsbiMu. Ouepedb cocTouT M3 L nocnegoBaTtenbHbIX 16- unu 32-OUTHLIX PeErncTpos
(vHCTpyKUmMA D), HaumHasa ¢ pernctpa QU, kak nokasaHo Ha CXeMe Huxe:

W
| &5555 I » QU |
i | Quz 1 MpoTONKHYTL
nomectuts (I/0=1) QU3 (@ down
Qui [ (A oW

1.IW Bcerpa nomewaet B | g5 "“‘—-——~__)

QU1 ) a

2.Pr+1-—=Pr Beiaate 13 (1/0=0)
®~® 370 NocregoBaTerbHbI HOMep 2.QUpr —-0OW
onepauyunn Qul 3.Pr—1-Pr

Ecnu Bxog ynpaeneHus BoinonHeHnem “EN"=1 unu “ENN’ (umnynbcHas MHCTpykums P) namensietcs ¢ 0 go 1, To coctosiHue
BXoAa ynpaeneHus seogom/BeiBogoM "I/O" onpenensieT, 6yayt nu gaHHele W nomelueHsl B ovepeab (ecrm "I/O" = 1) nnn
AaHHble 6yayT BblAaHbl M3 odepeaun u nepegdaHel B OW (ecnm "I/O" = 0). Kak nokasaHo Ha cxeme Bebllwe, AaHHble IW Bceraa
nometyatotca B nepsbit (QU1) pernctp ovepeawn. Nocne 3aHeceHns AaHHbIX B odepedb Pr cpasy yBenuumBaeTcs Ha 1, Tak
YTO yKkasaTenb BcCerga ykasblBaeT Ha MECTO AN MOMELLeHMs OaHHbIX B ouyepedb. [pu Bbigaye OaHHbIX M3 ouyepeaw,
ykasbiBaeMble Pr gaHHble nepecbinatotca npsamo B OW. Pr cpasy ymMeHbluaeTca Ha 1, Tak 4TO OH yKkasblBaeT nepBble
[OaHHble, OCTaBLUMECS B O4epeaum.
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MHCTpYKUMSA pacluMpeHHbIX (PyHKLMIA

FUN1T10 D
QUEUE

OYEPE[b

FUN110 D)@

QUEUE

. Ecnu Hukakue gaHHble He MOMeLLeHbl B 04epeab MU MOMELLEHHble AaHHble Yxke Obinv BblaaHbl U3 ovepeau (Pr = 0), To
dnar nycTon odepeamn yctaHasnmeaeTca B 1. B aTOM crnyyae npu nocneayowmx onepaumsax Bblayuy AaHHbIX M3 ovepeam
WHCTPYKLUSI HE BbIMONHseTcs. Ecnn aaHHble TONbKO MOMELLATCA B oYepeb U He BbIBOAATCS, UMM €CMU UX NMOMeLLeHO
fonblue, YeM BbIBEAEHO, TO 04Yepeab MOXET NepenonHUTLCS (ykasatenb Pr ykasbiBaeT Ha nonoxeHue QUL ), u Torga donar
MonHoM ovepeamn yctaHaBnuBaeTcs B 1. B aTom criyyae npu nocrnegyrowmx onepauusix noMeLwleHuss AaHHbIX B ovepenb
WHCTPYKUMSI He BbINOMHAETCH. YKasaTerb K 3TOM UHCTPYKLMM UCNOMNb3yeTCs Npu JOCTYNe K odepean Ans ykasaHWs AaHHbIX,
KOTOpble paHee ObinM MoMelleHbl B ovepeb. [pyrve nporpaMMbl He OOMKHbl M3MEHSTh ykasaTenb, UHavye BO3HUKHET
owwubka. Ecnm B HEKOTOPOM MPUIOXEHUM HYXXHO HacTpouTb 3HayeHue Pr, To gonycTumbli auanasoH paseH oT 0 go L (0
03Ha4vaeT nycTyl ovepeapb, a oT 1 go L cootBetctByeT oT QU1 go QUL). 3a npegenom aToro AvanasoHa dnar owmnbku
ykasatens "ERR" yctaHaBnuBaeTcsi B 1 M UHCTPYKUMSI HE BbIMOSHSETCS.

X0 ~110P.QUEUE— o
— —ENM W: R 0 FEPT—
X1 Qu: R 2
1»—{ }—lr’O- L : 10 LFUL —
Pr. R 1
OW: R 20 FERR-
Pr
Qu
QU1 | 5555 |R2
Quz | 4444 |R3
QU3 | 3333 |R4
Qu4 | 2222 |RS ow
Qus [1111]Rrs [xxxx_]R20
Que R7 1
Qui R8 OW He meHsieTcsa
Qus R9
Qus R10
Qu1o R11

B nporpamme crneea cuuMTaeTcs, YTO COAepKaHue ouvepeam
Takoe Xe, kak y odyepeau Ha npefpiayllen crpaHuue. OHa
CHayana BbIMOSIHAET Onepauuio 3aHECEHWs B odepenb, U
3aTeM onepauuio
nokasaHbl Huxe. Bo Bcex cnyyasx Pr Bcerga ykasbiBaeT Ha
nepBble (CamMble CTapble) AaHHble, OCTaBLUMECS B OMepeaMn.

BblBOJA

n3 odepean. Pesynbtathbl

-~

]
au

Qu1l [55556 |r2

Qu2 [4444 |r3

Qus [3333 |r4

Qu4 [2222|rs ow
Qus rRe  [1111]R20
Que R7

Qu7 RS

Que RY

Que R10

Qu1o R11

[Tociie momemnieHus B o4epenb
(X1=1, X0 n3menusocs 0(1)

[Tocne n3Bneuenus uz ouepeau (X1=0, X0
n3meHuIoch 0(1)
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA

FUN111 D@ FUN111 D&
X CTEK N
STACK STACK
CumBON peNnemnHo-KOHTaKTHOM CXeMbl
. IW  : 3aHocuMble B CTeK AaHHbIe, 3TO MOXET ObITb KOHCTaHTa unn
~111DP.STACK — perncTp
YnpaeneHve —ENT W LEPT — Crek nycroit ST : HavanbHbI perncTp cteka
onepauuen L : Pa3amep cteka
ST Pr  : Peructp ykasatens
YnpasneHue —wod L LFuL — Crek sanonHeH OW : Peructp, npMHMmalowuin BbIABUHYTbIE U3 CTeka AaHHble
BXOAOM/BbIXO40M
Pr OnepaHa ST MOXeT UCMonb3oBaTb MHAEKCHbIE perncTpsbl V, Z,
, P0O~P9 aonsa peanusaumm KOCBEHHOW agpecaunm
OW : rERR—  oumeka ykasaTens
Ovanazon | WX WY WM Ws | TMR | CTR | HR IR OR SR | ROR | DR K XR
wxo | wyo | wmo | wso [ TO co RO | R3840 [ R3004 | R3968 [ R5000| DO vz
One- 16/32-6uT
paHn . . o -~ 1 L o L . . +/- uncno
Wx240 | Wy240| WiM1896 [Wsoad]| T255 | c255 | R3839 | R3903 | R2967 | R4167 | REOT1 | D40G5 P0-P9
W
ST ) )
L ) 2~-256
Pr ) )
ow ) )

. Kak 1 ouepeab, cTek Takke siBnsieTca Buaom tabnuupsl. PyHKUMA ero ykasaTens TOYHO Takas, kak y odepean, T.e. Pr=1 go
L, yto cootBetcTBYeT ST1 40 STL, U korga Pr = 0 cTek siBNsieTCA NycThIM.

. B oTnunume ot o4epean crtek aBnseTca cTpykTypow "lMocneaHum npuwen - nepebim ywen" (LIFO). 3To o3HavaeT, 4To camble
nocneaHve nNoMeLleHHble B CTEK AaHHble OyayT BblAaHbl M3 cTeka B nepByto odepeb. CTek cocTonTt us L
nocnepoBatenbHbIX 16- unun 32-6utHeix (MHCTpyKUuMs D) pernctpoB, HaumnHas ¢ ST, kak noka3aHo HUXe:

O~® 310 nocnegoBaTeNbHbLIN
HoMep onepauun

Pr

T

Momectutb (I/0=1)

1T.Pr—1-—=Pr
2.W-—=STpr

MOMECTUTb

ST

<—Hwua cTteka

ithck

Boigats 3 (1/0=1)

1.5Tpr—=0W
2.Pr—1-Pr

ow

,_/”\__

. Ecnu Bxop ynpasnexus BelinonHeHnem “EN”=1 unun “ENAN’ (umnynbcHasa nHeTpykums P) namensietcs ¢ 0 go 1, To coctosHue
BXoAa ynpaeneHus seopom/BbiBogom "I/O" onpepensiet, 6yayT nu gaHHble IW nomelleHsl B cTek (ecnm "l/O" = 1) nnun
OaHHble 6yayT BblAaHbl U3 cTeka U nepegarbl B OW (ecnin "I/O" = 0).0O6paTnTe BHMMaHWeE, YTO AaHHbIe B CTEK NOMELLaloTCs
cBepxy, nepej nomelleHnem AaHHblX Pr yBennunsaetcsa Ha 1 1 ykasbiBaeT Ha BepX CTeka, KyAa nomellatotcs AaHHble. MNpu
Bblaye U3 CTeka AaHHble, ykasbiBaeMble ykasaTtenem Pr (nocnegHue nomelleHHble B CTEK AaHHbIe) nepecbinatotca B OW.
Mocne atoro Pr ymeHblwaeTcs Ha 1. B mobom cnyyae Pr Bcerga ykasblBaeT Ha AaHHble, KOTopble 6binv nocnegHUMu

NnoMeLleHbl B CTeK.
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MHCTpYKUMSA pacluMpeHHbIX (PyHKLMIA

FUN111 D@ CTEK FUN111 D@
STACK STACK
. Ecnu B cTek He MOMELLEHO HUKaKMX AAHHbIX, UM MOMELLEHHbIE AaHHble ke Obinn BblgaHel (Pr = 0), To cdnar nyctoro

creka "EPT" 6yget paBeH 1. B atom cny4yae ntobble onepaummn Bblgaumn 3 cteka urHopupytotcesi. Ecnv nomellatb B cTek Bce
6onbluUe AaHHbIX, TO CO BpeMEHEM CTeK 3anonHuTcs (ykasatens Pr ykasbiBaeT Ha STL ), u conar 3anonHeHHoro cteka "FUL"
Oynet paBeH 1. B aTtom cnyyae nobble onepaumun 3arpysku B CTek uUrHopupytoTcd. Kak u ¢ odepenplo, ykasaTenb cTeka
OObIYHO HEmNb3si U3MEHUTb APYrMMU WMHCTPYKUMAMWU. Ecrnu B HEKOTOpPOM cneuuanbHOM MPUMOXKEHUU HYXXHO HaCTPOWUTb
3HayeHue Pr, To gonyctumbli ananasoH paseH ot 0 go L (0 o3HavaeT nyctom crek, a ot 1 go L cootBeTtctBYeT OoT ST1 .40
STL). 3a npepenom 3Toro AmanasoHa nar owubkn ykasatena "ERR" yctanaBnuBaetcsas B 1 M UHCTPyKUMSA He
BbIMOJIHAETCS.

111P.STACK —

X0 e B nporpamme cneea cuuTaeTcs, 4YTO  HadvanbHoe
o— —ENM IW: R 0 FEPT-— copepxMMOe CcTeka Takoe, Kak B CxeMe cTeka Ha
X1 ST: R 2 npeabigyliein ctpanuue. MokasaH npumMep 3arpysku OaHHbIX
i . N _ B CTEK U BbIrpY3ky uUx oTTyaa. PesynbTaTthl nokasaHbl Huxe. B
! o4 L - = FUL nobom cnyyae Pr Bcerga ykasbiBaeT Ha JaHHble, KOTopble
Pr: R 1 ObINKn NocnegHMMM NoMeLLeHbl B CTEK.
OW: R 20 rERR-
Pr Pr
[5 ]~ [4 ]
ST Qu
ST1 (1111 ]|R2 STT | 1111 |R2
ST2 | 2222 |R3 ST2 | 2222 |R3
ST3 | 3333 |R4 ST3 | 3333 |R4
ST4 [ 4444 |R5 oW ST4 | 4444 |R5 oW
ST5 | 5555 |R6 [Ooooc |R20 ST5 R6 5555 |R20
ST6 R7 i ST6 R7
ST7 R8  OW He meHseTcA ST7 RS
ST8 R9 ST8 RY
ST9 R10 ST9 R10
ST10 R11 ST10 R11
LN . - he ~r” -
Mocne nomeuleHus B ctek (X1=1, X0 namennnoco 0->1) Mocne nssnevennst n3 creka (X1=0, X0 namenunocs 0>1)
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VIHCTPYKLMS pacluMpeHHbIX YHKLNA

FUNHZEE CPABHEHUE BJIOKOB (BAPABAH) FUNHZEE
BKCMP BKCMP
CumBON penenHo-KOHTaKTHOW CXEMbI
112DP.BKCMP-— Rs : [laHHble Ans cpaBHEHUs!, 3TO MOXET ObITb KOHCTaHTa
Unn perucTp
YnpaBnenue —ENM Rs : FERR= Owmbka npegena Ts : HauanbHbIi pernctp 6roka, XpaHsaLmin BepXHUI 1
CpaBHeHneM Ts : HWKHWIA npeaensl
L :Yucno nap BEpXHUX U HKHUX NpeaenoB
L D :HavanbHoe pene, xpaHsiLiee pesynbTaTtbl
CpaBHEHUS

fvanazon | Y | M S | WX | WY W WS [TMR|CTR| HR | IR | OR | SR | ROR | DR K
vo | Mo | so [ wxo | wyo | wwmo | wso [ To | co | RO |R3840|R3904|R3968| R5000 16/32-bit
One- 16/32-6uT |
pana ) 1 ) ) B | #/-umeno =
Y255 M09a | 5060 |WX240|WY240] WM1896 | WSAB4 | T255 | C255 | R3839| R3903 | R3967 [ R4167| RROT1 number
Rs
Ts
L ! 1~-256
D
Ecnu Bxoa ynpaenenust cpaBHeHuem "EN" = 1 unu “ENAN’ (umnynbcHas uHCTpykunsa P) uamensietcs ot 0 B 1, TO

BbIMOJHAETCS CPaBHEHME MEXAY COOEPXUMbIM RS 1 BEPXHUMU U HXKXHUMU Npedenamu, obpa3oBaHHbIMK L napamu 16-
unn 32-6utHbix (Mogundwmkatop D) peructpoB, HaunHasi ¢ peructpa Ts (HauMHas ¢ TO kaxagple 2 cocegHUX perucTpa
o6pa3syloT napy BepxHero u HwxkHero npegenos). Ecnu 3HaveHve Rs nonagaet B AuanasoH npefenoB 3TOW napbl, TO
COOTBETCTBYIOLLNIA 3TOW nape O6uT B pene pesynbTaTbl cpaBHeHust D Oyaet yctaHoBneH B 1. MHaye oH 6yaeT copolueH B 0,
noka cpaBHeHMe BCeX L nap BEPXHUX N HUKHUX Npedenos He 6yaeT 3aBepLueHo.

Ecnn M1975=0, To ecnu B kakon-nvbo nape BEPXHWUI Npeaen MeHbLUe HKHEro npeaena, To cdonar ownbkn npegena "ERR"
OyneT yctaHoBneH B 1, U pesynbTaT cpaBHeHMs ANns aton napbl 6yaet 0.

Ecnn M1975=1, TO HET HUKAKUX OrpaHUYEHUN HaA3HAYEHUS BEPXHErO U HWXKHEro NpeaerioB, 3TO MOXHO MCMONb30BaTh B
NPUNOXeHNsX ¢ Bpawatowmnmes Ha 360° 6apabaHoM C aNeKTPOHHLIMU NepeKnYaTensammn.

BepxHuii npegen | HuxwHuii npeaen CpasHerue PesynbTat CP:::E::Z‘“
cpaBHeHus
0 Tsy Tso < > e Do
1 Ts3 Ts2 < > I D
)
) 2 2 ; R ) >
-1 Tsa Tsa2 < > —*| Duis

dakTUYeckn aTa MHCTPYKUUMS SABNsieTCS nepeknoyaTenem 6apabaHa, ee MOXHO MUCMONb30BaTh B NMporpaMme rnpepbiBaHus 1
BMECTE C MHCTpYKLMen HenocpeacteeHHoro B-B (IMDIO) MOXHO NONy4MTb TOYHbINA 9NEKTPOHHBIN 6apabaH.
e B atoin nporpamme CO cooTtBeTcTBYeT yrny nosopota (Rs)

X0 r112.BKEMP — Bana 6GapabaHa. WHCTpykums GMOYHOTO  CpaBHeHWs
¢+ —EN{Rs: C 0 ERR- cpaBHUBaeT 3HaveHue Rs 1 4 nap (L = 4) BEPXHUX U HUKHUX
Ts: R 10 npegeros  R10,R11, R12,R13, R14R15 u R16,R17.
L 4 PesynbTathl cpaBHEHWSI MOXHO MOMYyYUTb C YeTblpex Touek

e - Bbixoga 6apabaHa Y5 go Y8.
: e BxogHaa Touka X1 - 23TO pgaTuuk yrma noBopoTa,
X yCTaHOBIEHHbIN Ha Bany Gapabada. [Npu nosopoTe Bana
+— —CkHC 0 GapabaHa Ha kaxablii rpagyc X1 BblpabaTbiBaeT UMMNYIbC.
co PV: 360 3a nonHbIi obopoT Bana 6apabaHa X1 BbipabatbiBaeT 360

| —CLR] UMNYsbCOB
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MHCTPYKUMS pacLuMpeHHbIX QYHKLNIA

FUNT12 DI§ CPABHEHVIE BMOKOB (BAPABAH) FUNT12 DI
BKCMP BKCMP
. MporpamMma Ha cxeMe Bbille obpabaTbiBaeT KOOpAMHATLI C MOBOPOTHOIO 3HKOAEPa UM ApYroro AaTymka yria noBopoTta

(HenocpeaCTBEHHO CBSI3aHHOIO C BpalLaloWmMMcs MEXaHU3MOM), KOTOpbI o6pa3syeT YyCTPOWCTBO, aHanornyHoe
MeXaHU4YeCcKow CTPYKType obbluHOro 6apabaHa (CMOTpUTe MexaHWU3M, NOKa3aHHbIA Ha Cxeme Hxe). Perynupys BepxHuii u
HVDKHUIA Npeaernbl, MOXHO MO )XeNaHUo HacTPOUTb AvnanasoH akTUBHOrO yrna 6apabaHa. Takoe HeBO3MOXHO C OObIYHbLIM
6apabaHHbIM MEXaHNU3MOM.

OKBMBanNeHTHbI MexaHuvecknin 6apabaH, UMUTUPYEMBI NOKa3aHHOW BbiLLE NPOrpaMMoOii.

MoBOPOTHbLIN 3HKOAEP B .
paLLatoLmiics

" MeXaHU3M

KoHueBoi 4 j
BbIKIlOYaTENb
Y8

40 140

]
o 80 180
Y6

60
Y7
do 200

Y8
co f } f f f } f f f f f
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA

FUN113 D[
SORT

COPTUPOBKA OAHHbIX

FUN113 D[
SORT

CumBON penemHO-KOHTaKTHOM CXEMbI

YnpasneHve _ERR_DUJM6Ka OIUHBI
COpPTMPOBKOW
S: HavanbHbIN perncTp MCXo4HbIX PErMCTPOB AN COPTUPOBKM
D: HavanbHbI perncTp permcTpoB HasHavYeHUs Ans XpaHeHus
OTCOPTUPOBAHHbIX AAHHbIX
L : Yucno pernctpos Ans copTUPOBKN
Auanazon TNMR|CTR| HR IR OR | SR [ROR| DR | K
o To | cO | RO |R3840|R3904 | R3068[R5000| DO 2
ne- .
paHa .
T255|C255| R3639 | R3003 ) R3967 | R4167 | R80T 1| D4095 | 147
S
D :
L
. Ecnn Bxoa ynpasnenusa coptuposkon "EN" = 1 unu “ENAN’ (umnynbcHaa uHCTpykums P) mamensetcs ot 0 B 1, To

BbINOSMHAETCS COPTMPOBKA PErMcTpoB B Bo3pacTatLllemM nopsake (ecnv A/D = 1) unu B y6biBatowwem nopsake (ecnu A/D =

0) v pesynbTaTbl COPTMPOBKU NOMELLAIOTCS B PEMUCTPLI, Ha4YMHas ¢ perncTpa D.

. Honyctumas anuHa AaHHbIX Ans onepaumii COPTUPOBKK paBHa oT 2 Ao 127, Apyras AnvHa ycTaHaBnusaeT dhrar owmnbku
“ERR” B 1 1 onepauns COpTUPOBKM HE BbIMOSHAETCS.

RO
R1
R2
R3
R4
R5
RG
R7
R8
RS

e B npumepe cneBa copTtupyetca Tabnuua u3 RO~R9 u
OTCOPTMPOBaHHblE [OaHHble COXpaHslTCcs B Tabnuue u3

R10~R19.

S D
1547 R10[0013
2314 RN [1547
7725 R12[1925
0013 R13[2314
5247| XO0—T Rrual[z2796
1925 = R15|5247
6744 R16[5319
5319 R17[6744
9788 R18[7725
2796 R19[9788
o [Nocne

7-100




MHCTpYKUMSA pacluMpeHHbIX (PyHKLMIA

FUN114 [§
Z-WR

SATMNCb 30HbI

FUN114 [§
Z-WR

CumBON penenHo-KOHTaKTHOM CXeMb!

—-1/0

%0 114.Z-WR——
—EN{ D RO
N 10

rERR—

-0

0 114.Z-WR——
—EN{ D M
N 7

B npumepe Bbiwe pernctpbl RO~R9 6yayT copoleHsl B 0, korga X0=1.

5 LERR—

B npumepe Bbiwe 6utel M5~M11 6yayT copoluensl B 0, korga X0=1.

114P.Z-WR ——
YnpaBneHve onepauvein —ENT D FERR —
D: HavanbHbI agpec ons yctaHoBKu unu cbpoca
N : KonnyecTBo yctaHaBnvMBaembix unv copacbiBaeMbIx
anemeHToB, 1~511
BbiGop 3anucu
Onepanabl D, N MoryT ncnonb3oBatb MHOEKCHbIE PETNCTPbI
V, Z, PO~P9 ansa peanusauumn KOCBEHHOW agpecaumm
Ovanason | Y M | S| wy | WM | WS |[TMR| CTR | HR IR OR | SR | ROR| DR K XR
Yo | MO |sofwvyo | wwMo | wsD | TO | CO RO | R3840 | R3904 | R3968 | R5000 | DO VeZ
OnepaHg |
¥255|M1811|S00|WY240|WIM1806|WS084| T255| ©255 | R3839 | R3903 | R3967 [ R4167 | RBOT1 | D40O5 PO~P9
D
N 1-511
. Ecnn Bxoa ynpasnexus onepaumen "EN" = 1 unu “ENAN’ (MmnynbcHas uHCTpykumst P) nsmensetca ot 0 B 1, To

BbINOMHAETCS onepaums 3anncu CornacHo COCTOSHWUIO BXOAa BblGopa 3anuncu 1 ykasaHHas obnacTb perucTpoB unu 6utos
6yneT copowena B 0 ("1/0"=0) unn yctaHosneHa B 1 ("1/0"=1).
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VHCTPYKLMSA paclumMpeHHbIX YHKLNA
ManI/I‘-IHbIe MHCTPYKUUN

Ne FUN MHemoHuMKa PyHKLMA Ne FUN | MHemoHuKa DPyHKLMA
120 MAND MaTpuyHoe A 126 MBRD MaTpuyHoe YTeHue
buta
121 MOR MatpuyHoe UJTA 127 MBWR MatpuyHas 3anucb
buta
122 MXOR MatpuyHoe Uckn. 128 MBSHF MaTtpu4HbIn coBur
nnu buta
123 MXNR MaTtpuyHoe Uckn. 129 MBROT MaTpuyHbIn
HE WA LMKINNYHBIA COBUT
buta
124 MINV MHBepcus 130 MBCNT MaTpuyHbIA cHeTUYnK
MaTpuubl ouTtoB
125 MCMP CpaBHeHune
MaTpuy,

MaTtpuua coctomT u3 AByx unu Gonee nocnepgosaTtenbHbiX 16-6UTHBLIX perncTpoB. KonmuecTBO pernctpos, COCTaBMSOLLMX
mMaTpuuy, HasbiBaeTcs AnvHon matpuubl (L). Becero B matpuue ectb Lx16 6utos (Touek), n 6aszoBoi eanHuLen obbekta Ans
Kaxxgou onepaunu asnseTcs our.

MaTpuyHble MHCTPYKUMM paccMmaTtpuBatoT 16xL MaTpuyHbIX BUTOB Kak Habop nocrnegoBaTenbHbIX TOYek (0603Ha4Yaembix Mo 4o
MieL-1). HesaBucmMmo OoT Toro, o6paszoBaHa MaTpuLa PeErMcTpoM UM HeT, o6 bEKTOM onepauun ABnsieTcst OUT, a He YMCNEHHOe
3HayeHue.

MaTpuyHble MHCTPYKUMM WCMOMb3YOTCA B OCHOBHOM [Ansl 06pabGoTKM OUCKPETHOrO COCTOSIHMSI, Hampumep, Nepechinke,
KOMMPOBAaHUS, CPAaBHEHUS, Moucka U T.4. MeXAy OTAENbHOW TOYKOW M MHOMMMM ToYKaMu (MaTpuuei) unm Mexay MHOMMMM
TOYKaMM Y MHOTUMU TOYKaAMU. DTU MHCTPYKLMK YOOBHbI AN MPUMEHEHUS.

B GOnblUMHCTBE MAaTPUYHBIX MHCTPYKUMIA HY>XHO UCMOMnb3oBaTb 16-OUTHBIA PErUCTP Kak ykasaTemnb Ha KOHKPETHYH TOUKY
BHYTPWU MaTpuLbl. OTOT PErNCTP Ha3biBaeTCs MaTpuyHbIM ykasatenem (Pr). Ero gonyctumeli gnanasoH paseH ot 0 go 16L-1,
4YTO cooTBETCTBYET BUTaM Mo o M16L-1 BHYTpM MaTpuLbl.

Cpeay MaTpuyHbIX onepauuit Ans onepauuii caBUra U LMKIIMYECKOro CABUra BrEBO/BMPaBO HYXHO yka3aHue HanpaBrieHus!.
Mbl onpefensieM HanpaBneHue K craplemy OWTy Kak HanpaBrneHue BreBO, a HanpaBfeHve K mnagwemy Outy kak
HarnpasJieHVe BrpaBo, kak Noka3aHo Ha CXeMe HUXe.

< LLivpuHa paBHa 16 6ut

M M Wy (BnpaBo)

Pr=40, ykasbiBaeT
Ha M40

OnuHa

D)

o

a
L

MieL-1 (BNeBO)
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MHCTpYKUMSA pacluMpeHHbIX (PyHKLMIA

FUN120D P
MAND

MATPUYHOE N

FUN120 D P MAND

CumBON penemHO-KOHTaKTHOM CXEMbI

_120P.MAND —— Ma : HauanbHbIii pericTp mMaTpuLbl UCTOYHUKA @
Mb : HayanbHbIn pernctp matpuubl UICTOMHUKa b
Ynpaenenve onepauneiit —ENT| Ma
Mb - Md : HavanbHbI pernctp matpuLibl Ha3Ha4YeHUs
L : AnunHa matpuusl (Ma, Mb 1 Md)
Md : OnepaHgbl Ma, Mb, Md moryT ncnonb3oBatb MHOEKCHbIE
L peructpsl V, Z, PO~P9 ans peanusaumm KOCBEHHOWM
agpecauum
Avanazon [ WX | WY WM B HR | IR | OR | SR |ROR| DR K XR
WXO | WYD | WMO | WSO RO |R3840|R3904|R3968(R5000| DO 2 vz
One-
pana WX240 [ WY 240 | WM1896 [WSo84 R3839|R3003|R3967 | R4167|RB0OT1|D4095] 256 | PO-PY
Ma
Mb
Md ) !
T ;
Ecnu Bxog ynpasneHus onepauuen "EN" = 1 wunm “ENAN
(nmnynbcHasa HCTpykuma P) nsmexsetcsa ot 0 B 1, TO MHCTPYKUMSA Mb M
BbINONHAET norndeckoe W (pesynbtat paBeH 1 Tonbko ecnu ABa )
Outa paBHbl 1, WHaye pesynbTaT paBeH 0) mexay AByms
mMaTpuLamMn UCTOYHUKOB ¢ AnuHon L, Ma n Mb. 3atem pesynbtat
coxpaHsieTcsl B MaTpuue HasHadeHus Md, koTopas nmeet Ty xe
anvHy (onepauust U BbinonHsieTca nobutHo Hapg ©Gutamu c
OfMHakoBbIMW HOMepamu). Hanpumep, ecnv Mao = 0, Mbo = 1, To L
Mdo = 0; ecrim Ma1 = 1, Mb1 =1, To Md1 = 1; u 1.4., noka U He . .
nonaet oo MaisL-1 1 MbieL-1. . .
N UHHHHHHIH B
o
Al\llD
X0 1207 MAND e B cnesa, korga X0 wusmensietca 01,
|—ENT Ma: R 0 BblNonHseTcs onepauns M Ha maTtpuuen Ma, coctoswen ns
Mb: R 10 RO go R4, n matpuuenn Mb, coctosawen ns R10 go R14.

PesynbTathl coxpaHsitotca B mMaTtpuue Md, coctoswen us
R20 pno R24. Pe3ynbTaTthl NOKa3aHbl Ha cxeme cripaBa CHU3Y.

r.lJa 1 Ma . Mb Ml:!o [\:1 dis Md l‘.’ld.o
Rojojofojofojojofojojofojojofoyofo R10 [0 TPy RzoJojopojojofojofojojofojofjofo]o]o
Rt jolofojojofofo]o R11 M RERERAREREREN Rzt lojojo]ofojo]ofjo]o]ofo]o]ofo]o]o
Rzfofofofofojofofopr g R12 oftjrjrjrprpgg Rzz fofofofofofofofofrt iy
Rajojoojofojojofojojofojojofoyofo R13 ojojojojojojojojo Rza [ojoojofofojofojojofojojofo]ofo
Rafrfapr R14 | (RN RARERAREREREN Reafifap

Mazs Ilasa Ibsa M Ildes
. , ~ -
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA

FUN121 FUN121
ﬁ MATPUYHOE NN ﬁ
MOR MOR
CumBON penenHo-KOHTaKTHOW CXEMbI
121P.MOR Ma Ha\-IaJ'IbeIliI perucTp maTpuubl UICTOMHUKA a
Mb : HayanbHbIn pernctp matpuubl UICTOMHUKa b
Ynpaenehue onepauvert  —ENT{ Ma :
Mb - Md : HayanbHbIn pernctp maTpuubl HazHa4YeHus
L : AnunHa matpuusl (Ma, Mb 1 Md)
Md : OnepaHgbl Ma, Mb, Md moryT ncnonb3oBatb MHOEKCHbIE
L peructpbl V, Z, PO~P9 ans peanusaunm KOCBEHHOMN
agpecauum

Ovanazon,| WX | WY WM WS |TMR|CTR| HR IR OR | SR |ROR| DR K XR
WX0 | Wyo | WMD wso | To | co RO |R3840| R3904 | R3968 | R5000| DO 2 vz
One-
paHa \wxzdo WY240| WIM1896 | WSOB4 | T255 | €255 | R3839| R3903| R3067| R4167 | RBOT1 |D4095| 256 | PO-P9
Ma
Mb
Md ) !
B .
. Ecnn Bxog ynpaenenus onepaumen "EN" = 1 wunm “ENAN Ma Mb Md
(nmnynbcHas MHCTPyKumna P) nameHsietcs ot 0 B 1, TO MHCTPYKLMSA *
BbinonHseT nornyeckoe U (pesynbtaT paBeH 1, ecnu no6on
n3 AgByx 6utoB paBeH 1, u Tonbko ecnu oba 6uTa, paBHbl 0,
pesynbTat 6ygetr 0) mexay AByMS MaTpuuaMuM WMCTOYHMKOB C
anuHon L, Ma n Mb. 3atem pesynbTaT coxpaHseTcsi B MaTpuue
HasHadyeHns Md, koTopas umeet Ty xe AnuHy (onepauus UITN L
BbINONHAETCA NOOUTHO Hag BuTamy ¢ OAMHAKOBBLIMU HOMEpaMM). . . .
Hanpumep, ecnn Mao = 0, Mbo = 1, To Mdo = 1; ecnin Ma1 = 0, Mb1 & 5 &
=0, To Md1=0; n 1.4., noka AJMN He ponaget Ao Ma1eL-1 u Mb1eL-1. s . !
W HHHH HHHHHHHHHH HHHHHHHH
o
OlR
X0 e e B nporpamme cnesa, korgpa X0 wusmeHsetrca 0->1,
n—{ |—EN¢ Ma: R 0 BblnonHsieTcs onepauns UIN Hag matpuuen Ma, coctoswien
Mb: R 10 n3 RO go R4, n matpuuen Mb, coctosawen ns R10 go R14.
PesynbTathl coxpaHsitotca B maTpuue Md, coctosiwen us
Md: R 10 R10 go R14. B atom npumepe Mb n Md - aTo ogHa maTpuua,
L 5 Tak 4YTo Mocne onepauuu ncxogHass matpuua  Mb

3anofiHAeTCA HOBbIM 3Ha4YeHUEM. Pe3y]'|bTaTbI NnoKasaHbl Ha
CcXeme cnpaBa CHu3y.

f..Ja 15 Ma M a 0 P:1|)1 5 Mb [v":!ﬂ f\:ltlh Md l‘.’lCl.u
Rojofjofojolojofofofofofolojofofafo Rao [r[rprfrprpefrprpepfapppnfu Rzo 1T rfrprfrfrfrprfapppgn
R jefojojojofojafo Rt [olofofofofolofotprfiitrpnfi] Re1 11 g
RzfoJofofolo]ofolol1fal1 |11 1]1]1 Ri1z Jojo]oJofofolofolif1 i1l 1|11l ] Rzz [ofofofofofo]ofoli 111 1|
Rajofojojolojofofofofofolofofofafo Rz [ofofofofofolofofjofofofojofjololo Rzz [ofofofofofofofofofofofoofofo]o
Raprprprpppp Raa [r{rprprprpefrprfeprfrfeppff Rzafrrrfrprfrfrfrprfapeppg

Mar IMasa Mbra W bsa Md7a Idlea
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN122
ﬁ MATPUYHOE NCKITKOYAKOLLEE UJTN (XOR) UL e E
MXOR MXOR
CumBON penenHo-KOHTaKTHOW CXEMbI
—122P MXOR — Ma : Haqaanbufl perncTp maTpuubl UICTOYHUKA a
Mb : HayanbHbIn pernctp matpuubl UICTOMHUKa b
Ynpaenenue onepauvern —ENT{ Ma
Mb Md : HauyanbHbI pernctp matpupbl HazHauYeHus
L : AnunHa matpuusl (Ma, Mb 1 Md)
Md OnepaHabl Ma, Mb, Md moryT ncnonb3oBatb MHOEKCHbIE
L - peructpbl V, Z, PO~P9 ans peanusaunm KOCBEHHOMN
agpecauum

Avanason,| WX | WY WM WS |TMR|CTR | HR IR OR | SR |ROR| DR K XR
WXO | WYO WO Ws0 TO co RO | R3840 | R3904 | R396E | RR0O00| DO 2 V-Z
One-
parn Wx240 Wy 240] w1896 | WS84 | T255 | C255 | R3839| R3003 | R3967 | R4167 | REBOT1 | D4005 | 256 | PO-P9
Ma
Mb
Md ' ’
T -
. Ecnn Bxog ynpaenenus onepaumen "EN" = 1 wunm “ENAN
(nmnynbcHas MHCTPyKumna P) nameHsietcs ot 0 B 1, TO MHCTPYKLMSA Ma Mb Md
BbIMOSHAET noruyeckoe ucknoyvawowee WA (ecnu pgBa 6uta E
pasnuyHbl, TO pe3ynbTat paBeH 1, uHade Byaet 0) mexay ABymS
MaTpuLamMn UCTOYHUKOB € anuHoi L, Ma n Mb. 3atem pesynbTat
coxpaHseTcsl B MaTpuue HasHadeHua Md, kotopas nmeet Ty xe
anvHy L. Onepauma XOR BbinonHseTcs Hag 6utamu C
OAMHaKOBbIMM HOMepamu - Hanpumep, ecnn Mao = 0, Mbo = 1, TO L
Mdo = 1; ecnin Ma1 =1, Mb1 =1, To Md1 = 0; n T.4., noka XOR He . . .
ponget oo MateL-1 1 Mb1eL-1. : 3 :
N HHHHHHHH HHHHHHHHHH HHHHHHHHH
o
XOR
L
122P MXOR—
X0 « B nporpamme cnesa, korga X0 usmeHsetcs 0->1,
l>—| }—EN‘I‘ Ma: R 0 BbINOMHAETCS  onepauusa  ucknodaowero  WITA  mexay
Mb: R 10 matpuuen Ma, coctosawen ns RO go R4, n matpuuen Mb,
Md: R 20 coctodawen m3 R10 go R14. PesynbTaTbl COXpaHATCA B
' maTpuue Md, coctoswen us R20 po R24. Pesynbrathl
nokasaHbl Ha CXxeme crnpaBa CHU3y.

ff1ah Ma I‘.’Ia-o |":’||)1J Mb h'll:!o
Rofofofofofofojojofofofojojojofo]o Fro 1ty
Rt jofofojoyojofofo Rt [ofofofofofofofoltrfrrprygn

2fofojojofolofojoftr]1]1|1[1]1]1 Fiz [ofofofofofoafofoltrr ]
Rafofofofofofojojofofofojojojofo]o Fiz [ofofofofofofofojofofofjofoyoyofo
Rafrfr[rprfrfpeppppppg Fia (1t
Ma s M ba MWD&

\ ;

[1o BbINONHEHNSA

Mds

Rzo [1]1

Md
TIrrfafrprprrfryrfrgryaqr

Rz21 1]

Rzz [o]o

ojojojojojojojojofojojofofo

Rz2a o]0

ojojojojojojofofofojojofo]o

Rz24 [O]0

ojojojojojojofofofojojofo]o
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA

FUNT23 ﬁ MATPUYHOE NCKITKOYAKLLEE HE-UJTN (XNR) FUN123 ﬁ
MXNR MXNR
CumBON penenHo-KOHTaKTHOW CXEMbI
Ma : HayanbHbIh peructp matpuLubl MICTOMHUKA a
123P.MXNR— Mb : HayanbHbI peructp matpuubl UICTOMHUKa b
Ynpaenenue onepauvenn —ENT{ Ma :
Mb Md : HavanbHbIin pernctp matpuubl HasHa4yeHNs
’ L : AnuuHa matpuusl (Ma, Mb n Md)
Md : OnepaHgbl Ma, Mb, Md moryT ncnonb3oBatb MHOEKCHbIE
L - peructpbl V, Z, Z,P0~P9 ans peanusaunym KOCBEHHOMN
agpecaumm

Avanazon | WX | WY WM WS |[TMR|CTR] HR IR OR | SR |ROR| DR K AR
WXO | Wyo | WMO wso | To | co RO |R3840|R3904 | R3966 [R5000] DO 2 W Z
[nana3soH
WX240 | Wy 240 | w1896 | wsosa | T255 | €255 |R3839 | R3903 | R3967 |R4167 |RBOT1 | D40os| 256 | PO~P9
Ma
Mb
Md ! '
T -
. Ecnu Bxog ynpaeneHwus onepaunen "EN" = 1 wunm “ENAN
(uMnynbcHas MHCTPyKUmMsa P) nameHsietcs oT 0 B 1, TO MHCTPYKLIUS ~ Ma Mb Md
BbINOSHAET foruveckoe ucknovawwee HE-UINW (ecnu gea 6uta h

OQMHaKoBble, TO pe3ynbTaT paBeH 1, uHaye Oyaet 0) mexay
OBYMS MaTpuuamm UCTOMHMKOB C AnuHon L, Ma u Mb. 3atem
pesynbTaT coxpaHsieTcsl B MaTpuue HasHadeHuss Md, kotopas
umeeT Ty xe anvHy (onepauus XNR BbinonHsaeTcss nobutHo Hapg

6utamu ¢ oguHakoBblMM HOMepamu). Hanpumep, ecnn Mao = 0, L
Mbo = 1, To Mdo = 0; ecnin Ma1 = 0, Mb1 =0, To Md1 = 1; n 1.4., . J .
noka XNR He goigeT Ao Matet-1 1 Mb1sL-1. . . :
N R B
o
xr\lm
123P.MXNR—
X0 e Ecnu Bxog ynpaBneHus onepaumern “EN"=1 wunn “ENAN’
|—E|\|‘r Ma: R 0 (MmnynbcHasa MHCTpykumsa P) usameHsietca ¢ 0 go 1, 1o aTa
Mb: R 10 WHCTPYKUMS BbinonHsieT onepaumto XNR Hag matpuuen Ma,
Md: R 10 coctosiwen m3 RO~R9, u matpuuen Mb, cocrtoswen wus
. ' . R10~R19. PesynbTatbl coxpaHsioTca B MaTpuue Md,
J

coctosien n3 R10~R19. PesynbTaTbl nokasaHbl Ha cxeme
crpaBa CHu3y.

[\:1 an Ma l‘.’lc?-l.. l‘:1|)1 5 Mb MlI!c: |'\Iu1 s Md |‘.1C|.0
RojojoJofjojo]o]ojo]ofofofo]ofofo]o Rio1[r]rp i b Rzofofofololofofofofofojofofofjojofo
IR EEEEEEEE R11 [ofajolofofofofoftrfa{1frfr1]1 Rz1fofofofofofofofofofofofofofofofo
Rzjojojojofofofojol ] Riz jofojojofojofofoftfrfr ] Rzz (11 e
R3jojoJofjojo]o]ojo]ofofofo]ofo]o]o R12 Jofojojolofjofolo]olo]ofofofjolo]o rRzaf1l1hhr bbb b
Raprprppaprfoppep o Rig [ Rza 11

Ma [T Mbra b6 W e
. - ; - — -~
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MHCTpYKUMSA pacluMpeHHbIX (PyHKLMIA

FUN124 [d VHBEPCUWS MATPULLbI FUN124 @
MINV MINV

CumBON penenHo-KOHTaKTHOW CXEeMb
~124P MINV Ms : HauanbHbI permctp MaTpuLbl UICTOYHMKA
i Md : HavanbHbIn pernctp maTpuubl HazHa4YeHus

Ynpasnenue onepaunein  — ENT{ Ms

Md : L : AnnHa matpuusl (Ms n Md)

L OnepaHgbl Ms, Md moryT ucnonb3oBatb MHAEKCHbIE
peructpsl V, Z, PO~P9 ans peanusaumm KOCBEHHOWM
agpecaumu

Puanasor | WX | WY WM WS |TMR | CTR| HR IR | CR | SR |ROR]| DR K XR
WX0 | Wyo [ wwmo WS0 TO co RO |R3840| R3804 [R3968 | R5000| DO 2 vz
|[AnanasoH
WX240[Wy240| w1896 | WS884 | T255 | €255 | R3830|R3003 [ R3067 |R4167 | R80T71|D4095| 256 | PO-PA
Ms
Md ' ’
L -
. Ecnn Bxog ynpaenenwus onepaumen "EN" = 1 wunm “ENAN
(MmnynbcHasa MHeTpykumsa P) nsmexsetcsa ot 0 B 1, TO MHCTPyKUMSA Ms Md
NMOMHOCTBIO MHBEpPTUPYeT MaTpuuy Ms, koTopas umeeT AnuHY L T

(Bce 6uTbl co 3HayeHnem 1 3ameHATca Ha 0, a Bce OuThLI co
3HayeHuem 0 3ameHsiTcst Ha 1). L

L
¥ HHHH HHHHEHHHH
Inverse T
Vs

X0 124P MINV— e PesynbTaThl COXpaHalOTCA B MaTpuue HasHadyeHns Md. B
ENM Ma: R 0 nporpamme cneea, korga X0 wu3ameHsdetca 021,
. WHBEpPTUpYeTCa MaTtpuua, coctoswas us pernctpos RO go
Md: R 0 R4, w» pesynbtaT 3anucbiBaeTcs B 3Ty Xe Marpuuy
3 (nockonbky B aTom npumepe Ms u Md - ogHa maTtpuua).

Pe3yanaTb| NokKa3aHbl Ha CXxemMe crnpaBa CHU3Y.

Ms1s ) Msa Iihs Mdo

| s l | Md 1

Ro Jofofofofofolofjofojojofofofofo]o Ro[r g
Rt fojojofofojofo]o R1Jojofofofofofofofrftprprg
2lofojofofofofofofrfr1{1]1]1]1]1 Rz [T rprprprfofjojojojojofjofo
RaJofjofofojofolofjofojojofofofofolo AN aE
Ra [y R4 JoJoJofofofofojofofojojojojofjofo
570 IMsea M e

~ o - -~
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA

FUN125 [g FUN125
CPABHEHUWE MATPNL H
MCMP MCMP
CuMBON DENENHO-KOHTAKTHOW CXeMbl
_ Md : HavanbHbI peructp maTpuubl a
125PMCMP Mb : HavanbeHbI peructp maTtpuubl b
YnpaBnenve — __ ENT Ma LEND — O6beKT HainaeH L : AnmHa maTpuubl (Ma, Mb)
CcpaBHeHVeM Pr : Pernctp ykasatens
Mb R OnepaHabl Ma, Mb MoryT ucnonb3oBaTtb MHAEKCHbIE
- peructpsbl V, Z, PO~P9 ana peanusauum KOCBEHHOMN
CpaBHeHune . _ . R __ KoHeu cpaBHeHns appecauun
C Havana FHD L . END
Pr :
Onuus pasHbli Owwnbka ykasatens
JopnHakosbii  — DS 1 -ERR —
Duanazon | WX | WY | WM WS |TMR | CTR | HR IR | OR | SR |ROR | DR K XR
o™ wxo | wyo | wmo | wso | To co RO | R3840 | R3804 | R3968 | R5000 | DO p Va7
ne-
PR WHX240| Wy 240 [Wh1806 | WSOa4 | T265 | ©255 | R3839 | R3903 | R3067 | R4167 | R8071 | DA0GS | 256 | PO-PY
Ma
Mb
L -
Pr ¢ *
Ecnn Bxoa ynpasneHusi cpasHeHnem "EN" = 1 wumm “ENAN’ (umnynbcHas
MHCTPYKUMA P) nsameHsietcss ot 0 B 1, TO MHCTPYKUUS BbIMOSIHAET CpaBHEHWE, Pr
HauuHas ¢ nepsoi napbl 6utoB (Mal n Mb0) B 2 matpuuax Ma n Mb (ecnn "FHD"
= 1 wnn 3HayeHve Pr paBHO 16L-1), unu HaunHas co cregywowel napbl 6uToB Ma Mb
(Mapr + 1 n Mbpr + 1), yka3biBaembix ykasatenem Pr (ecnu "FHD" = 0 u 3HaveHune x
Pr meHble yem L-1), u nouck nap 6uToB ¢ pasHbiM 3HaveHueM (ecrim D/S = 1)
UM C oaMHaKoBbIM 3HaveHueM (ecnm D/S = 0). Mocne HaxoxaeHWUA Takon napbl )
Pr yka3biBaeT Ha Homep 6uTa B MaTpuLe, yAOBMNETBOPSAIOLLErO YCIOBUSIM Noucka.
dnar HaxoxaeHns obbekta "FND" 6yaeT paseH 1. MNocne npoxoaa Ao nocrneaHemn
napel 6utoB B MaTtpuue (Ma16L-1, Mb16L-1) BbINOMHEHWE WHCTPYKUUK
NpeKpaLLaeTcs He3aBMCUMO OT pes3 E L Mapr : Mbpr
ynbTaToB noucka. Ecnu Tak cnyuutcs, To donar
KoHUa cpaBHeHusi "END" 6yaeT paBeH 1, a 3HaueHue Pr 6yaeT paBHo 16L-1 u npu . :
crnefyloweM BbINOMHEHWU 3TOM MHCTPyKUMM Pr aBToMatuyecku BepHeTCs B A A
HayanbHyo TouKy maTpuubl (Pr = 0) 4ns Hayana noucka co cpaBHEHUEM. 0 -
Y HHHHHH HHHHHHHH

[encTByowmin ananasoH ans ykasatens paseH oT 0 o 16L-1. 3HaveHne Pr He OOMKHO M3MEHATLCS APYTMMU MHCTPYKUMUSIMU, TaK Kak 3T0
MCKa3nT pesynbTaTt novcka. Ecnun BennumHa Pr BeIXOAWUT U3 3TOro AnanasoHa, To dpnar owmnbkm ykasatens "ERR" yctaHaBnuBaetca B 1 1

3Ta UHCTPYKUUA HE BbINOJTHAETCA.

3HavyeHnem

Rz0
fv}]&h Ma v Malo fv}]lju Mb Mbo
RO oo T1]1]1 Rio [Tttt E K
RI[OJOfojojofojolofojojojoyojojofo R jojojojojojofojojofjojofojojofo]o
Rz1p1prprprprfrjrjofrfrgpigipr]? Riz {tfrrfrfrrprprjrjrjrfrfrfrpijn
R[]t Rz [Tt frprprprpryrjrfrfrfrpijn
Rafrprprprprpr]rfrfrfrfrprgiprr]? Ri¢ [rfrrfrfrrprprjrjrjrfrfrfrpij

Maso Maga Mbrg

(tx. D/S = 1).

Pr
® r20[ 39|

Pr
@ R20| 79

Pr

—
=
=

H

FND
[o]

FND

e B nporpamme cnesa Bxog "FHD" paseH 0, noatomy, HauvHas c
nosvummn 1, 6onblUen 3HavYeHus ykasatens B 3TOT MOMEHT BpeMeHu
(noMeyeHOo *), MHCTPYKUMSI BbIMOMHAET MNOUCK OMTOB C pasHbIM

Ecnm Ha X0 Tpwxabl

HapacTalwmin GpoHT 0->1, TO pesynbTaTbl 3TOrO0 MNOKasaHbl Ha

cxeMe CrpaBa CHU3y.

nogaetca

END

END

END

-
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MHCTpYKUMSA pacluMpeHHbIX (PyHKLMIA

FUN126 [ FUN126 [d

MBRD MATPWYHOE YTEHWE BUTA MBRD

CumBON penemHO-KOHTaKTHOM CXEMbI

Ms : HayanbHbI pernctp matpuubl

r126P.MBRD L : numHa maTpuubl
Ynpaenexve —ENTH Ms : F OTB—  BebixogHow 6ut  Pr: Peructp ykasatens
YyTeHmem
B OnepaHa Ms MOXeT ncnonb3oBaTb UHAEKCHbIE perncTpsl V, Z,
YBenuueHne —INCH Pr - LEND = YTenue po koHua PO~P9 ana peanusauum KocBeHHOW agpecauunm
ykasatens '
OumcTka ykasatenss —CLR 1 FERR=— Owubka ykasatens
Avanason | WX | WY WM WS |TMR|CTR| HR IR OR | SR |ROR| DR K XR
WX0 | Wyo [ WD wso | To | co RO |R3840|R3504 |R3968 |[RE000| DO 2 vz
One-
pana WX240 | Wy 240 | WM1896 [ WS084 | T255 | €199 | R3830 [ R3003 |R3967 |R4167 |R&071|D4095| 256 | PO-PO
Ms
T :
Pr ! !
. Ecnn Bxon ynpasneHusi yteHmem "EN" = 1 unun “ENAN’ (umnynbcHas Pr
WMHCTPYKUMA P) unameHsetca ot 0 B 1, TO WHCTPYKUUS CYUTbIBaET
cocTosiHne 6uta Mspr, ykaszaHHoro ykasatenem Pr B matpuue Ms u Ms
BbIBOAMT €ro B BbixogHon omT "OTB". MNepen 4YTeHNEM aTa UHCTPYKUUNSA N
cHavana nposepsieT BXOAHOM curHan ouncTku ykasatens "CLR" . Ecnn Mspr
"CLR" = 1, 10 Torga 3HayeHue Pr ouuwaetca B 0 nepea onepaumen
cuutbiBaHuda. [locne 3aBeplleHUs 4TeHUs, ecnn 3HadeHue Pr yxe oTB
pocturno 16L-1 (nocnegHun 6uT), To donar koHua YTeHus "END" byget
paBeH 1. Ecnu 3HayeHne Pr meHbwe 4vem 16L-1, To nposepsieTca L

BXOAHON curHan yeenuuveHus ykasatensa "INC" . Ecnm INC = 1, To Pr
yBenuumBaetcs Ha 1. Kpome Toro, ounctka ykasatens "CLR" moxeTt
cpaboTaTtb He3aBMCUMO, 6e3 BNUAHUS APYrX BXOJOB.

/B

. OencTeyrowmin ananasoH ansa ykasatens paeeH oT 0 go 16L-1. 3a npeaenom 3Toro ananasoHa dnar owmnobkn ykasarens
"ERR" yctaHaBnmBaeTcs B 1 U UHCTPYKUMNS HE BbIMOMHAETCS.
e B nporpamme cnesa INC = 1, nosTomy npu KaxgoMm YTeHuu

X0 ykasatenb OygeT yBenuuuBaTbca Ha 1. Takum oGpasom,
F—EN® MOXHO MOCHefoBaTeNbHO CUMTaTh Kaxaplii 6UT U3 Ms, kak
nokasaHo Ha cxeme cneBa cHudy. Ecnu Ha X0 Tpwxabl
INC nopaetcsa HapacTawowmin poHT 0—1, To pesynbTaThl 3TOrO
rokasaHbl Ha CXeMe crpasa CHU3Y.
—CLR
p Pr 0B END
Ms1s Mo i =
| Ms S Sy — @ R20
RofoJofofoforfrr i fofofofofol
RifojJofofof1 11 Jolofofofa 1] QTR Pr
0B END
21 [3] [ (51 K| K K 5 (5] (61 N R 5] 6 G @ .
Rafolo i fefoifefoT T fofoT @ R’ZO @
Raf1Jopifo1 ool fol 1ol fof]o
s Msis Mises £l IR
v o i > -
[o BbINoNHeHUs PesynbTat BbINONHEHUA
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA

FUN127 [@

MBWR

MATPUYHAA 3AMNCb BUTA

FUN127 [@
MBWR

YnpasneHve
3an1cbio

3anucbiBaemblii

6ut

YBenuuenne
ykasatens

Ouuctka ykasatens

CumBON penemHO-KOHTaKTHOW CXEMbI

=127P . MBW R =
Md

L
Pr

3anuck 10 KoHua

- ENTS  END =—

— INE - ErRR — Owwbka ykasatens

— INC 4

—CLRA

Md : HavanbeHbIn pernctp matpuubl
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Ecnn Bxoa ynpasneHus uteHvem "EN" = 1 nnu “ENAN (umnynbcHas
MHCTPYKUMSA P) umameHsietca oT 0 B 1, TO MHCTPYKUMSI 3anucbiBaeT
3Ha4yeHue 6uta "INB" B 6UT Mdpr, ykasaHHbI ykazaTenem Pr B matpuue
Md. TlMepen BbINOMHEHWEM 3anucU NPOBEPSIETCA COCTOsIHUME BXoAa
ounctkn ykasatensa "CLR" . Ecnm "CLR" = 1, 10 Torga 3HaudeHue Pr
oumwaetca B 0 nepen onepauvei 3anucu. [locne 3aBeplueHust
onepauun 3anucu BHOBb MpoBepsieTcsl 3HadeHne Pr. Ecnu 3HaveHue Pr
yxe pocturno 16L-1 (nocnegHuii 6uT), TO donar koHua 3anucyn "END"
Oynet paBeH 1. Ecnu 3HayeHne Pr meHbwe yem 16L-1 n "INC" = 1, T0
ykasatenb yBenuumaetcs Ha 1. Kpome Toro, ounctka ykasatens "CLR"

Ms

Pr

Mspr

OTB

MOXeT cpaboTaTb He3aBUCMMO Ge3 BNUSHUS APYrMX BXOAOB.

¥

Oencteytowmn ananasoH ansa ykasatensa Pr paseH ot 0 go 16L-1. 3a npegenom atoro gnanasoHa dnar owmnbkn ykasatens

"ERR" ycTaHaBnvBaeTcs B 1 U MHCTPYKLMS HE BbINOMHAETCS.

B nporpamMmmMme crieBa ykasaTtellb 6yp,eT yBenuumeaTbCa npu

X0 e KaXxgoM BbIMOMHEHUN MHCTpyKumK (T.k. "INC" paBHo 1). Kak
+—| —ENY Ms: R 0 [END- rMokasaHo Ha cxeMme Hue, koraa Bxod X0 namensietcs 051,
X1 L: 5 3HayeHne 6uta INB (X1) 3anucbiBaetcss B Mdpr (Md78), n
+—| |—INB- Pr: R 20 LERR— ykasaTenb Pr yBenuuvBaetcs Ha 1 (uameHsietcs go 79). B
y————INC 3TOM cny4ae, xoTa Pr ykasblBaeT Ha koHel, 3anucu B Md79
1 ewle He 6bino, Ttak yto cdnar "END" Bce euwe paBeH O.
Tonbko cnepgywwas nonbitka 3anvcu B Md79 yctaHoBut
—CLR+ “ »
END” B 1.
X1 Pr Pr EN
w19 ] [0
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN128 H MATPUYHbIV CcOBUI BUTA FUN128 ﬁ
MBSHF MBSHF
CumBON penenHo-KOHTaKTHOW CXEMbI
Ms : HavanbHbI pernctp MaTpuyLbl UICTOYHMKA
-128P.MBSHF— Md : HayanbHbIn pernctp matpuubl Ha3Ha4YeHns
YnpasneHue casurom — ENTH Ms - - OTB —Buigeuraemsin L : AnnHa matpuusl (Ms n Md)
out
Md :

OnepaHgbl Ms, Md moryT ucnosne3oBaTtb MHAEKCHBIE PErUCTPbI
3anonHsoLwmit I V, Z, PO~P9 ansa peanusauun KOCBEHHOW agpecaumm
(BOoBuraemblin) 6uT

Hanpasnenue sneso/o= CLR 1

BnpaBso
fvanasors [ VWX | WY WM WS |TMR|CTR| HR | IR | OR | SR |ROR| DR K XR
wxo | wyo | wmo | wso | To | co | RO |R3840|R3904|R3968|R5000( DO 2 vz

One-

. WX240 | Wyz40| WM1896 | WSO8B4 | T255 | C255 |R3839|R3903 |R30967|R4167 |RE0T1|D4095| 256 | PO-PA
Ms
Md ' '
L -

. Ecnu Bxog ynpaenenus cgsurom “EN’=1 wunmn “ENAN (MmnynbcHas Ms e Md
UHCTpyKumns P) namensietca ¢ 0 go 1, 10 Bca ucxogHas matpuua Ms -—D *
OyaeT npoynTaHa 1 BcA caBuHyTa Ha 1 paspsag eneso (ecnu L/R = 1) unn
BnpaBo (ecnn L/R = 0). Mecto, ocBoboamBLleecsi npu casure (npu
casure BneBo ato 6yaet Mo, a npu casure BrnpaBo ato Oyaer MisL-1)
3anonHseTcsl  3HadeHueM 3agBuraemoro outa  "INB". 3HaueHue o> L
BblABUHYTOro 6uta (Npn casure Bneso a1o 6yaeT MieL1, a npu casure
BnpaBo 310 OyaeT Mo) BbiBOgMTCA B BbiIxogHoW 6Gut "OTB". 3aTtem Casur
pesynbTaT B BMAE TaKOW CABMHYTOW MaTpuubl 3aHOCUMTCS B MaTpuuy BMEBO Ha
HasHa4veHuns Md. oTB 16ur

e B npumepe nporpammbl crieBa Matpuusl Ms 1 Md - aTo ogHa matpuua. D‘— it e R s
Koraa X0 nameHsetca 0=>1, Ms nNonHOCTbIO CYMTBLIBAETCA U cABUraeTcsl
Bneso Ha 1 6ut (T.k. L/R = 1). 3atem oHa 3anucbiBaeTcst Hasag B Md, n oTB
pesynbTaT nokasaH Ha Cxeme crpasa CHU3Y. Ms __I:l Md *

r128P.MBSHF—
X0
—ENM Ms: R 0 [OTB-
%0 Md: R 0
F—INB4 L 5 = L
Casur
/R 4 BrpaBo
INB Ha 1 6ut
D TRTTINTE, WL
Mss Mso Mhs Mda
i Ms l | Ml |
RoOJololojojolojojolojolojojo]o]ojo RO |o|olojololo]o]ojololo]lo]ojolo]
R Db Do nh ] *o0= b hnle
rep D eeleleloeo]e reTpp O eleeoeeole
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ro OO AN NDNNE
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[o BbINONHeHNs PesynbTar BbINONHEHMS
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA

GO, E MATPUYHbIN Ll,l/IKJ'Il/IL-IHbIVI coBUr BUTA GEL s H
MBROT MBROT
CumBON peNnemnHo-KOHTaKTHOM CXeMbl
Ms : HavanbHbI pernctp maTpuLbl UICTOYHUKA
Md : HayanbHbIN pernctp MaTpuubl Ha3Ha4YeHUs
Ynpasnerue unknnyeckum — ENT Ms : OTB — Bbiasuraemsiin 6ut L : Annna matpuusl (Ms 1 Md)
COBUrOM OnepaHngpl Ms, Md moryT ucnonb3oBatb MHAEKCHbIE

HanpaeneHve Bneso/
BnpaBso

peructpbl V, Z, PO~P9 ans peanu3aumm KOCBEHHON
agpecaumm

Avanazon | WX | WY WM WS |[TMR|CTR| HR | IR | OR | SR |ROR| DR K XR
WX0 | wyo | wmMo | wso | To co RO |R3840|R3904 |R3968|R5000| DO 2 VeZ
One-
s wxz40|wyz4o [wnmi1sas|wsaa4] 1255 | c255 |R3839|R3503 |R3967 [R4167 | RB0OT1|D4095| 256 | PO-PO
Ms
Md ' j
L :

. Ecrnn Bxoa ynpaeneHust uuknudeckum casurom “EN’=1 wunun “ENAV LGS Ms Md
(vmnynbcHas MHCTpykumsa P) mnameHsieTca ¢ 0 go 1, TO BCs MCXOopHas Y
maTpuua Ms BGygeT npountaHa v BCA LUMKNMYECKU CABMHYTA Ha 1 paspsa
Bneso (ecm L/R = 1) wnm BnpaBo (ecm L/R = 0). MecrTo,
ocsBoboamBLLeeca npu casure (Npu casure Bneso 310 6yaet Mo, a npu
cABwvre BNpaeo 3710 6yaeT Mi1eL-1) 3anonHSAETCA 3HaYEHNEM BbIABUHYTOIO o> L
6uta (npu caosure BneBo 3aTto GyaeT MieL1, a nNpu coBure BMpaBoO 3TO
Oynet Mo). BblABUHYTBIN BGUT UCMONb3yeTCA He TOMbKO AMS 3anofiHeHUs Linkriny.
ocBoGOAMBLUECA MNO3MLMKM, OH TaKke MepechbiniaeTcs B BbIXOOHOW CABMT
BblABUraembI 6ut "OTB". OTB BneEaTHa !

UR=0 NG QOTB Md
x
= L
Livknuny.
coBur
BNpaBo Ha
1 6ut

%0 r129P.MBROT

—Ent Ms: R 0

Md: R 0

—-L/Rq L 5

Msis Ms Mso
Ro[oToToJoTolofoJofoJoJoJofofoolo
R1[1]1 T frfafafafrfif
211 1{1[1]1]1]olojojolojojo]o
Rafo]ofofofjoolofofofofolofofofofo
Ra[1]1 Tl

Ms7a ISa

[lo BbINONHEHMS

RO
R1
R2
R3

Ra [0

B npumepe nporpammbl cnesa maTtpuubl Ms 1 Md - 310 ogHa
maTpuua. Korga X0 wuamensietca 0->1, Ms nonHocTblo
CUMTBIBAETCA U LMKIMYECKM COBUraeTcs BNeBo Ha 1 OuT (T.K.
L/R = 1). PesynbTat 3anuceiBaetca B 3Ty xe matpuuy Ms
(nockonbky B aTtom npumepe Ms u Md - ogHa maTtpuua).
PesynbTaTtbl NokasaHbl HA CXEMe crpaBa CHU3Y.
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Md

lHEEDENEEEEEEEEE

Il iDEENEEE oTB

I DEEEEEEEEEEE @]

M Idsa

Peayn bTaT BbINOJIHEHUA

7-112




MHCTpYKUMSA pacluMpeHHbIX (PyHKLMIA

FUN130 H MATPWYHbIA CHETUYMK BUTOB FUN130 H
MBCNT MBCNT
CumBON penenHo-KOHTaKTHOW CXeMbl
Ms : HavanbHbIi pernctp maTpumubl
130P.MBCNT- L : InuHa matpuLsl
Ynpasnexue -E D=0— PesynbTtar D: Pernctp ansa coxpaHeHusi pesynbTata noacyeta
CYETYMKOM paseH 0 OnepaHpg Ms MoXeT ucnonb3oBaTb UHAEKCHbIE perncTpsbl V,

Z, PO~P9 gnsa peanusaummn KOCBEHHOW agpecaunm

Bapuant 1unn 0 — 10

Ovanazon,| WX | WY WM WS [TMR|CTR| HE IR OR | SR |ROR| DR K XR
WX0 | WYD WO WSO T0 co RO | R3840|R3904 | R3968 |RE000| DO 2 V-

One-

s WX240 |WY240 |WIM1896 | WSo84 | T255 |C255 | R3820| R3003 [R3967 [R4167 |RBOT71 | D4095 | 256 | PO-PS
Ms
T -
D - -

o Ecnu Bxog ynpaBnenuns cyetumkoM “EN"=1 nnu “ENN’ (umnynbcHast UHCTpykuusi P) namensietcst ¢ 0 go 1, To MHCTpyKUmMS
nogcumTbiBaeT Bo Bcex 16L Gutax maTtpmubl Ms nonHoe konuyectBo GMTOB cO 3HadeHuem 1 (ecnm "1/0" = 1) nnm co
3HayeHnem 0 (ecnm "1/0" = 0). 3aTtem pe3dynbTaT NOAcCYETa 3aHOCUTCS B PEruUCTp, ykasaHHbll kak D. Ecnu pesynbtar
nogcyeta paseH 0, To donar Hynesoro pesynbTtata "D = 0" 6yaet paBeH 1.

e [lporpamma cneBa cHavana HacTtpavmBaeT X1 B 0 (ans
nogcyeta Hynesbix 6uTOB) M 3aTem B 1 (4na nopcyeTta
eanHUYHbIX 6uToB) M B 0Boux criydasx nogaet Ha Bxop X0
curHan 0(1, pe3ynbTaTtbl BbINOMIHEHUS MOKa3aHbl Ha CXeme
crnpaBa CHu3y.

Is1s M sa @

1l Ms | D h D
ro[oToJo]o]ofoojofo]o]o]ofoo] o]0 X X
rep L o = )
ra[o[o[olo[olo[ojofo[ololololola]o
N EEEIEEEEIEEEEE X1=0 X1=1

1 1

S0 =64

e ALY r A
T " '
McxogHasa matpuua CyeTumk 6utos 0 CyeT4ynk 6uTos 1
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA

FUN 139 FUN 139
HSPWM PYHKUNA CKOPOCTHOIO BbIXOOA C WWMPOTHO- HSPWM
MMMYNbCHOW MOD,YJ'IFILI,I/IEI?I (LWNM)
CumBON penenHo-KOHTaKTHOW CXEMbI
PW : Beixog UMM (0=Y0,1=Y2,2=Y4,3=Y6)
138 HSPWM— OP : MNonapHOCTb BbIXOAA;
Ynpaenenve onepauneiit  —EN4 PW - ACT—
Op : 0 = obbIyHas
. 1 = MHBepcus BbIxoada
Rs : RS : Paspetuetme ; 0 = 1/100 (1%)
Pn : 1=1/1000 (0.1%)
OR Pn : HacTpoiika BbixogHon yactoTbl ( 0~255 )
' OR : Peructp HacTpOMNKM LUMPUHBI BbIXOOHOTO MMMynbca (
p p p a Y:
WR: 0~100 unu 0~1000)

WR : Pabouui perncrp

[anasoH Y WX | WY WM WS |TMR|CTR | HR IR OR SR |ROR| DR K
Ynof | WX0 | WYO | WMO | WSO | TO | CO RO |R3840|R3904 | R3968 |R5000] DO
e main
unit  [WXZ40PWY 240\ WM1806|WSBB4| T255| C255 |R3839 |R3903|R3967 | RA167 |[RB0OT1| D4095
Py 0~3
Op 0~1
Rs 0~1
Pn 0~255
OR 0~1000
WR
OnvcaHve |

° Ecnu Bxog ynpaenenus onepaumen “EN” = 1, To ykasaHHbIN LndpoBoi Bbixod paboTaeT kak Bbixog UM, dopmyna ans
BbIXOJHOW 4acTOTbl NOKa3aHa HUXe:

184320
= ——— rAe Rs (paspewenne) = 1/100
pwm (P” n 1) a (p p )
18432
2. fm = rae Rs (paspewenue) = 1/1000
i (P, +1)
Mpumep 1: Ecnn Pn ( ycTaBka BbixogHoW YacToThl ) = 50, Rs = 0( 1/100 ), To
184320
f ——=——— =3614.117 -+ = 3.6KHz
pwm (50 n 1)

1
T(nepuop)= =—— - 277uS

pwm

OR ( ycTaBka LUMpWHbI BbIXOAHOro nMnynbeca ) = 1, To TO= 2.7 Mkcek; ecnu OR( ycTaBka LUMPUHBI BbIXOAHOTO MMMYMbCa )

=50, To To =140 mKcek.

.BbixogHown curnan:
(1).Pn ( BbixogHas yactoTta ) = 50, Rs = 0 ( 1/100 ), OR ( wmpuHa BbIXxogHOro umnyneca ) = 1 :
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MHCTpYKUMSA pacluMpeHHbIX (PyHKLMIA

FUN 139 FUN 139
HSPWM ®YHKUMA CKOPOCTHOIO BbIXOJA C WWMPOTHO- HSPWM
NMNYNBECHOW MOAOYNALUMEWN (LLUAM)

To = 2.7wvkcek

——

——
—

Tp = 277 Mrcek
(2).Pn ( BbixogHas yacToTta ) = 50, Rs = 0 ( 1/100 ), OR ( wupwuHa BbixogHoro umnyneca ) = 50 :

To = 140ukcex

— —

Tp = 277wmkcex

Mpumep 2: Ecnn Pn ( yctaBka BbIxogHow YacTtoTkl ) = 200, Rs = 1( 1/1000 ), To

nepuop) =
P, =432 91.7h2
Pum (200 + 1)
T(nepwopn)= = 10.9mS
pwm

Ins Rs = 1/1000, ecnun OR ( ycTaBka WMpWHbI BbIxogHoro umnyneca ) = 10, To TO = 109 mkcek; ecnun OR ( ycTaBka LUMPUHBI
BbIXxofgHoro uMmnyneca ) = 800, To To = 8.72 mcek

.BbixogHown curHan:

(1).Pn ( BbIxogHas yactoTta ) = 200, Rs =1 ( 1/1000 ), OR ( wmpwrHa BbixogHOro umnyrnsca ) = 10 :

To = 109%mcex

ok

W W |

Tp = 10.90mMmcex

(2).Pn ( BbIxogHas vactoTa ) = 200, Rs =1 ( 1/1000 ), OR ( wmpuHa BbixogHOro umnynsca ) = 800 :

] To = 8.72Mmcex

r

L y
r i

Tp = 10.90mcex
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA

FUN 140 FUN 140
HSPSO NHCTPYKUMA CKOPOCTHOIO UMMYNbCHOIO BbIXOOA HSPSO
(KpaTkoe onuncaHue dyHKLMK)

CumBON penemHO-KOHTaKTHOM CXEMbI

Ps : Bbibop nmnynbcHoro Bbixoga (0~3)

-140.HSPSO— 0:Y0 & Y1
YnpagneHue onepauvei — cytd Ps L ACT — 1:Y2&Y3
2:Y4 & Y5
SR 3:Y6 & Y7
Maysa -INCHQWR F ERR — SR : HavanbHbIi peructp nporpaMmmMbl NO3MLNOHMPOBAHKS.

WR : HavanbHbIn paboymnit perncTp Anst UHCTPYKLUMK, BCEFO
7 perucTpoB, UX HeMb3si UICNOMb30BaTh B APYrMX HYacTax

OTMmeHa = ABT A - DN — nporpaMmsi.
Ouanason | HR DR | ROR K
RO Do | R5000 2
(OnepaHp
R3839 | D4095 | RBOT1| 256
Ps 0~3
SR
WR )

OnucaHusa KomaHabl

Mporpamma nosuumnoHnposarus UMY ¢ nomolsto nHeTpykumm HSPSO (FUN140) sanucbiBaeTca u pedaktupyeTcst B Buge Tekcta. brnok
BbIMOMHEHWNA NporpaMMbl pasfeneH Ha aTanbl (Ctoga BXOAWUT BbIXOAHAS 4acToTa, pacCcTosHWMe Xoda u ycrosue nepegayn). [ins ogHow
nHcTpyKkummn FUN140 moxHO 3anporpammmnpoBaTth He 6onee 250 wwaroB no ToYkaM MO3ULIMOHMPOBaHWA. [N Kaxaoro wwara nporpamme
No3nLMOHMPOBaHUS Hy>HO 9 pernctpoB. Bonee nogpobHo 310 onucaHo B rnaee 13 “YnpasneHune no3uumoHvposaHuem UMy B FBs-PLC”.
MpenmyLLEeCTBO COXpaHEHUS NPOrpamMmMbl NO3NLIMOHMPOBAHWS B PEMVCTPe 3akMioyaeTcs B TOM, YTO eCN NPUIOXEHWE UCMOMb3yeT KOHCOMb
onepaTopa kak MHTepdeic YenoBek-MaluMHa, TO MOXHO COXPaHWTb MPOrpamMbl MO3ULIMOHMPOBAHWS B 3TOT UHTepdeic. Ecnm HyxHo
BHECTU M3MEHEHWEe B MpOrpaMmbl MO3WLIMOHWPOBAHWSA, TO 3TO MOXHO BbIMOMHUTL MPOCTO Kak MocrnefoBaTeNlbHOCTb KOMaHA 3anucu B
perucTp.

Mo3unumoHmpoBarue YIMY no aTon MHCTPYKLMKN He obecnedmBaeT PYHKLUM TMHENHON MHTEPNONALMN.

Korpa Bxoa ynpaenenusi “EN"=1, ecnn Ps0~3 He ynpaBnsieTcs apyron uHctpykumen FUN140 (coctosHue Ps0=M1992, Ps1=M1993,
Ps2=M1994 n Ps3=M1995 paBHO cooTBeTcTBeHHO ON), TO 3Ta WMHCTPYKUMS HauMHaET BLINOMHATLCS CO Crliedytollero Lara TOuYKu
no3nUMOHMPOBaHMS (nocne npoxofda A0 MOCfedHero Lara oHa nmepesarnyckaeTcs ¢ nepsoro wara); ecnu Ps0~3 ynpasnsertca apyrow
nHcTpykumenn FUN140 (coctosiHne Ps0=M1992, Ps1=M1993, Ps2=M1994 n Ps3=M1995 pasHo OFF), ata uHCTpykuma GygeT xagaTb u
NonyYuT NPaBo ynpaBneHusl BbIXOOHOW TOYKOM cpasy nocne Toro, kak apyras MHcTpykumsa FUN140 ocBo60auT BbIXOA.

Ecnu Bxoa ynpasneHus “EN” =0, To BbIXOAHbIE UMNYIbCblI HEMeASIEHHO OCTaHaBMUBAIOTCS.

Ecnu curnan nayssl “PAU” =1 1 curHan ynpasneHusi BbiMONHEHNEM paBeH 1, TO UMNYrbCHLIN Bbixod GyaeT npuocTtaHosneH. Ecnn curhan
naysbl “PAU” =0 1 curHan ynpasneHus BbinonHeHneM Bce elle paBeH 1, To 6yaeT BO30OGHOBMNEH NPUOCTAHOBMAEHHbIN MMMYNbCHbIV BbIXOA,.
Ecnu curHan otmeHbl “ABT’=1, TO uMMnynbCHbIA BbIXOA4 HeMepneHHo ocTaHoBuTcs. (Korgaa Bxop ynpasneHnus onepauven “EN” B
crieaytoLmin pa3 cTaHeT paBeH 1, MHCTPYKLUMS Nepe3anycTuTCs C NepBOro Lwara TOYKM NO3NLIMOHNPOBAaHWS).

Bo BpeMs BbiBOAa BbIXOAHLIX MMMNYbCOB dnar uHankatopa sbixoaa “ACT” paseH ON.

Mpu nosiBneHun ownbku BbinonHeHus dnar ownbkn “ERR” 6yaet paBeH ON. (Koa owmnbkn coxpaHseTcs B peructpe koga owmoku).

Mocne 3aBepLUeHUs BbINOMHEHUS KaXXAOTO Lwara nporpaMmMbl NO3MLMOHMPOBaHWS donar ykasaHus BeinonHeHus “DN” 6yaet paeH ON.

*** Pabounin pexxmm MMMynbCHOTO BbIXOAA MOXHO CKOHGUrypupoBaTth (6e3 HacTporikn YO~Y7 cunTatoTcst 0BblYHBIMU HeBbIxoaamu) B mobon us
crneayroLmMxX pexumoB Ao Havana paboTbl nHCTpykunm HSPSO.

Pexwum U/D: YO (Y2, Y4, Y6), kak uMnyfibC BBEPX.
Y1 (Y3, Y5, Y7), Kak MMNynbC BHU3.
Pexum K/R: YO (Y2, Y4, Y6), kak Bblgada nmnynbca.
Y1 (Y3, Y5, Y7), kak HanpaBneHve.
Pexum A/B: YO (Y2, Y4, Y6), kak pasza A umnynbca.
Y1 (Y3, Y5, Y7), kak cpasa B umnynbca.

e [lonsapHOCTb BbIxoAa hyHKLMN MMNYNBCHOO BbIXOAA MOXHO HACTpouUTb Ha 06bl4Has ON mnu o6blvHasa OFF.
o PexuM paboTbl yHKLMN MMMYIBCHOTO BbIXo4a MOXHO ckoHdurypupoaTb B nporpamme WINPROLADDER Ha cTpaHuue HacTpoyiku
“Output Setup”.
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NHCTpyKUMS paclump

E€HHbIX (PYHKLIMI

FUN141
MPARA

HACTPOWIKA 3HAYEHUA NMAPAMETPA
MO3NLNOHUNPOBAHNA YNy
(Kpatkoe onucanune dyHKLUN)

FUN141
MPARA

CumBON penenHo-KOHTaKTHOM CXeMb!

YnpaBneHue onepauuen

[vanasoH HR DR ROR K
RO DO | RE000

OnepaHp
R3IB30 | D40G5 | RBOTT| 256

Ps 0~3
SR

Ps : Bbibop nmnynbcHoro Beixoga (0~3)

SR : HayanbHbIi pernctp gnsa 1abnuubl napaMmeTpoB; BCEro
ecTb 18 napameTpoB, 3aHMMaoLWmMX 24 peructpa

OnucaHve onepaumm

e  Ecnu cTaHaapTHble HAaCTPOMKM 3HAYEHUI NapameTpPoB COOTBETCTBYIOT TpeBoBaHMSAM MOMb30BaTENS, TO 3TY UHCTPYKLMIO He
HY>XHO 1cnonb3oBaTb. OfHaKo ecrv Heo6XoaMMO AMHAMUYECKN U3MEHWUTb 3HAYEHUSI MapamMeTpoB, TO HY)XHO UCMONb30BaTh

3Ty MHCTPYKUMIO. 3Ta MHCTpYKUmsa BcTpanBaeTcs B FUN140 gna ynpaBneHus no3vuMoHUpOBaHUEM.

. OTa MHCTPYKUUSA BbINOSHAETCHA HE3aBUCUMO OT 3Ha4YeHUs BXxoda ynpasneHus BoinonHeHnem “EN” = 0 vnm 1.

° Ecnu ecTb no6ble owmbkM B 3Ha4YeHWsIX napameTpoB, To dnar ownbkn “ERR” 6yaet paseH ON. (Kog owmnbku coxpaHseTcs

B perucrpe koga

° Bonee nogpobHo 310 onncaHo B rmaese 13 “YnpasneHue nosuuymnoHmposaHuem Yy s FBs-PLC”.

oLmobKn).
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA

FUN142 [{
PSOFF

OCTAHOBKA UMMYJIbCHOIO BbIXOOA HSPSO
(KpaTkoe onuncaHue dyHKLMK)

FUN142 [{
PSOFF

YnpasneHue onepauuen —ENT{PSOFF

CumBON penemHO-KOHTaKTHOM CXEMbI

142P.

Ps

Ps:0~3

MpuHyouTenbHas ocTaHoBKa MMMYNbCHOro Beixoga PSOn
(n=Ps).

OnucaHusa KomaHabl

o Ecnn Bxopg ynpasnexusi BbinonHeHnem “EN"=1 unu “ENAN (umnynbcHast nHCTpykumst P) uamensietca ¢ 0 go 1, 1o aTa
WHCTPYKUMS NPUHYAUTENbHO OCTaHaBNMBAET MMMYMbCHbIA BbIxod dyHKUM HSPSO (CKOPOCTHOM MMMYMbCHBIA BbIXOA) C
yKasaHHbIM HOMEPOM.

e B npunoxeHuu Bo3BpaTa MexaHW3Ma B UCXOLHYH TOUKY, Kak TONbKO MCXoaHas Touka GyAeT AOCTUrHyTa, 3Ty MHCTPYKUMIO
MOXHO MCMNonb3oBaTb AN MIHOBEHHOW OCTAHOBKM MMMYMbCHOIO Bbixoda, YTOObl MEXaHW3M OCTaHaBMMBasiCs B TOM Xe
CaMOM MOSIOKEHUMN MPU KaXKAOM BbINOMHEHMW BO3BpaTa MexaHnama B UCXOOHYH TOYKY.

° Bonee nogpobHo 3To onncaHo B rmaee 13 “YnpaeneHve nosuuynoHmposaHuem YUIMY e FBs-PLC”.
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MHCTpYKUMA pacluMpeHHbIX PyHKLMIA

FUN143 ﬁ MPEOBPA3OBAHUME TEKYLLEIO MMMYJIbCHOIO FUN143 ﬁ
PSCNV 3HAYEHWA B 3HAYEHWE ONA OUCTITIEA
(mm, rpag, atonm, PS) (Kpatkoe onucaHne dyHKUnK) PSCNV

CumBON penemHO-KOHTaKTHOM CXEMbI

YnpaBneHve onepauuen

—ENTH{ Ps :

143P PSCNV

Ps

: 0~3; npeobpasyeT KoMYeCTBO MMMNYSLCOB NOMOXEHNS B
MM  (rpagycbl, AwouMmbl, PS) cormacHo 3HaveHuto
HaCTPOMKM, 4TOObI nNOKasaTb Ha Aucnnee Tekyllee

nonoxeHue.

Peructp ans xpaHeHusi Tekyllero MONOXEeHWs1 nocne
npeobpasoBaHus. Vicnonb3ytotes 2 pernctpa, T.e. ecnm D
= D10, to D10 xpanut mnagwee crnoso, a D11 xpaHut

CTapLlee Cnoso.

Avanason| HR DR | ROR K
Ro | Do | Rsooo| 2
OnepaHa
R3838 | 04095 ] RBOT1 256
Ps 0 ~3
D

OnuncaHus kKoMmaHapl

Ecnu Bxoa ynpasnenus BoinonHeHnem “EN"=1 unu “ENN’ (umnynbcHas MHCTpyKumusa P) namensetca ¢ 0 go 1, 1o ata
WHCTPYKUMS NpeobpasyeT ykasaHHoe Tekyluee umnynbcHoe nonoxexue (PS) B Mm (unun B rpagycel, Atonmel, PS) cornacHo

TeKyLLl,eIZ HaCTpOI7IKe, 4YTOOLI NOKasaTb TEeKyLlee NnoJioKeHne.

MpaBunbHOEe Npeobpa3oBaHne 3HAYEHUS 3Ta MHCTPYKUMS BbINOMHSAET TOMNbKO NpY BbINONHEeHU UHCTpykuun FUN140.

Bonee nogpobHoO 31O onncaHo B rmaese 13 “YnpasneHne nosuuymnoHmposaHnem Yy s FBs-PLC”.
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VHCTpYKUMSA paclumpeHHbIX GYHKLMI
FUNT45
P PASPELIEHME YNPABIEHVS NTPEPBIBAHWSIMM 1 FUN145[§
EN NEPUGEPUNHBIMWA YCTPOVICTBAMM EN
CumBON peNnemnHo-KOHTaKTHOM CXeMb!
LBL : ima meTkn BHeLLHEro Bxoga unn yCTponcTBa, KoTopoe
145P. Hago paspeLwnTb.
YnpasneHue paspeweHnem —ENT{ EN LBL

° Ecnn Bxoa ynpaBnenus paspeweHvem “EN’=1 unun “ENAN (umnynbcHasi MHCTpykuus P) mameHsietca ¢ 0 go 1, 1o
MHCTPYKUMA paspellaeT AenCTBME NpepbiBaHUsA BHELUHEMY BXO4y UNv nepudepunHoMy YCTPOWCTBY, yKa3aHHOMY METKOMN
LBL.

o MMsa MeTkn paspelleHns npepbiBaHWsa UMeeT crieayowmin dopmart: (cmoTtpuTe pasgen 10.3)

Vwms LBL Onwucanne Mmsa LBL Onucanue Vwvs LBL Onucanue
HSTAI lMpepbiBaHMe CKOPOCTHOrO X4+| MpepbiBaHue no X10+ MpepbiBaHue no
cyeTymka HSTA NoONOXUTENBHOMY (OPOHTY NonoXnuTensHOMY (OPOHTY
X4 X10
HSCOl [NpepbiBaHNEe CKOPOCTHOrO X4-1 MpepbiBaHue no X10-1 MpepbiBaHue no
cyeTymka HSCO oTpuuaTensHOMY OPOHTY oTpuuatensHoMy pPOHTY
X5 X10
HSC1I lMpepbiBaHMe CKOPOCTHOrO X5+| MpepbiBaHue no X11+1 MpepbiBaHue no
cyeTtymka HSC1 NonNoXuUTENbHOMY (OPOHTY NonoXnTensHOMY OPOHTY
X5 X11
HSC2I [NpepbiBaHNEe CKOPOCTHOrO X5-1 MpepbiBaHue no X11-1 MpepbiBaHue no
cyeTymka HSC2 oTpuLaTensHOMY (OPOHTY oTpuuatensHoMy MpPOHTY
X5 X11
HSC3I lMpepbiBaHMe CKOPOCTHOrO X6+ MpepbiBaHue no X12+] MpepbiBaHue no
cyeTymka HSC3 NonoXuTensHOMY (OPOHTY NonoXuTensHOMy OPOHTY
X6 X12
X0+l MpepbiBaHve no X6- MpepbiBaHne no X12-1 MpepbiBaHue no
nonoxutensHoMmy poHTy X0 oTpuuarensHoMy MPOHTY oTpuuartensHoMy MPOHTY
X6 X12
XO0-1 MpepbiBaHue no X7+l MpepbiBaHue no X13+l MpepbiBaHue no
oTpuuartensHomy poHTy X0 NonoXuTensHOMy OpOHTY NnonoXxuTensHOMy OpPOHTY
X7 X13
X1+ MpepbiBaHve no X7+l MpepbiBaHve no X13-l MpepbiBaHne no
nonoXxuTenbHoMy poHTy X1 oTpuuaTenbHoMy OpoHTY oTpuuaTenbHoMy hpoHTY
X7 X13
X1 MNpepbiBaHue no X8+ MpepbiBaHue no X14+| MpepbiBaHue no
oTpuuatensHomy poHTy X1 NONOXWUTENBHOMY (DPOHTY NonNoXnUTenNbHOMY (OPOHTY
X8 X14
X2+| MpepbiBaHue no X8-1 MpepbiBaHue no X14-1 MpepbiBaHue no
NONOXUTENBLHOMY PPOHTY X2 oTpuuatenbHoMy poHTY oTpuuatenbHoMy poHTY
X8 X14
X2-1 MpepbiBaHue no X9+ MpepbiBaHue no X15+1 lMpepbiBaHue no
oTpuuatensHoMmy OpPoHTY X2 NONOXUTENBHOMY (OPOHTY NOnNoOXNUTENbHOMY (OPOHTY
X9 X15
X3+l MpepbiBaHve no X9-I MpepbiBaHne no X15-1 MpepbiBaHue no
NonoXxuTenbHoMy gpoHTy X3 oTpuuaTensHoMy poHTY oTpuuaTensHoMy poHTY
X9 X15
X3-1 MpepbiBaHue no
oTpuuatensHomy opoHTy X3

e Ha npakTuke HeKoTopble curHanbl NnpepbiBaHUst He06xoAMMO nHorga 6nokMpoBaTh, a MHOrAa paspeluaTtb ux paboty. Ans
3TOro MOXHO Mcnonb3oBaTb MHCTPYKUMu FUN146 (DIS) n FUN145 (EN).

| Mpumep nporpammbl |

o Korga MO wusmeHsetca 0->1, uHCTpykumsa paspeluaet XO
nogasaTtb cUrHan npepbiBaHus, korga X0 nameHsietca 0->1.

MO 145.P
H I—ENT{EN KO+1 Mpoueccop CPU MoxeT OGbICTPO BbIMOMHUTL Mpoueaypy
o6cnyxmBaHus npepbiBaHnsa ans X0+,
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VIHCTpyKUMS pacluMpeHHbIX YHKLMIA

FUN146[g
DIS

SAMNPET YMNPABNEHNA NMPEPLIBAHNAMU U
MEPUPEPUNHBIMA YCTPOVUCTBAMU

FUN146 [g
DIS

CumBON peNnemnHo-KOHTaKTHOM CXeMb!

YnpaBneHue 3anpeTtom _ENT~|V

146P.
DIS

LBL

LBL : ilma meTkn BHeLLHero Bxoga Unv yCTponcTea, KoTopoe
Hago 3anpeTuTb.

o Ecnu Bxop ynpaeneHusi 3anpetoM “EN"=1 nnu “ENAN’ (uMnynbcHasa MHCTpykums P) namensietca ¢ 0 4o 1, To MHCTpyKumsa
3anpeLuaeT gencTeue npepbiBaHNS BHELUHEMY BXoAy Unv nepudepumnHoMy yCTPOMCTBY, ykasaHHOMY MeTkon LBL.

e /lmsa mMeTku paspeLleHns NpepbiBaHNUsS UMEET CrieayoLmin hopmar:

Vmsa LBL Onucanve Mmsa LBL OnucaHue Mmsa LBL Onucanne
HSTAI [pepbiBaHNEe CKOPOCTHOrO X4+l MpepbiBaHme no X10+l lMpepbiBaHWe Mo NONOXUTENBLHOMY
cyeTunka HSTA NONOXUTENbHOMY (PPOHTY dpoHTy X10
X4
HSCOI MpepbiBaHWe CKOPOCTHOro X4-| MpepbiBaHue no X10-I MpepbiBaHWe No oTpuLaTensHOMY
cyeTtymka HSCO oTpuuaTensHoMy OpPOHTY dpoHTy X10
X5
HSC1I MpepbiBaHWe CKOPOCTHOrO X5+ MpepbiBaHWe no X11+| MpepbiBaHWE MO NONOXUTENBHOMY
cyeTtymka HSC1 nonoXuTensHoMy OPOHTY dpoHTy X11
X5
HSC2I lMpepbiBaHWe CKOPOCTHOrO X5-1 MpepbiBaHue no X111 MpepbiBaHKe No oTpuLaTenbHOMY
cyeTymka HSC2 oTpuuaTensHoMy OpPoOHTY poHTY X11
X5
HSC3lI MpepbiBaHWe CKOPOCTHOrO X6+ MpepbiBaHue no X12+| MpepbiBaHWE MO NONOXUTENBHOMY
cyeTymka HSC3 NONOXUTENBHOMY (OPOHTY dpoHTy X12
X6
X0+l MNpepbiBaHne no X6-1 MpepbiBaHne no X12-1 MpepbiBaHue No oTpuLaTensHOMY
NONOXUTENBHOMY (DPOHTY oTpuuaTensHoMy OPOHTY dpoHTYy X12
X0 X6
X0-I MpepbiBaHve no X7+l MpepbiBaHne no X13+| MpepbiBaHWE MO NONOXUTENBHOMY
oTpuuatensHOMy poHTY NoNoOXUTENBLHOMY (PPOHTY poHTY X13
X0 X7
X1+l MpepbiBaHue no X7-1 MpepbiBaHue no X13-1 MpepbiBaHUe No oTpuLaTenbHOMY
NONOXUTENBHOMY (OPOHTY oTpuuaTensHoMy OPOHTY dpoHTy X13
X1 X7
X1- MpepbiBaHve no X8+l MpepbiBaHue no X14+| MpepbiBaHWE MO NONOXUTENBHOMY
oTpuuaTensHoMy (OPOHTY NONOXUTENBHOMY (DPOHTY poHTY X14
X1 X8
X2+ MNpepbiBaHue no X8-I MpepbiBaHue no X14- MpepbiBaHWe No oTpuuaTensHOMY
MONOXUTENBbHOMY PPOHTY oTpuLaTensHOMY OPOHTY dpoHTy X14
X2 X8
X2-1 MpepbiBaHne no X9+l MpepbiBaHue no X156+ MpepbiBaHNe MO NOMOXNTENbHOMY
oTpuuaTensHoMy (OpPOHTY NONOXUTENBHOMY (DPOHTY poHTy X15
X2 X9
X3+l MNpepbiBaHue no X9-I MpepbiBaHue no X15-1 MpepbiBaHue no oTpuuaTensHOMYy
NONOXUTENBHOMY (DPOHTY oTpuuaTensHoMy OPOHTY poHTy X15
X3 X9
X3-1 MpepbiBaHue no
oTpuuaTensHoMy OPOHTY
X3

e  Ha npakTvke HeKoTopble CUrHambl NpepbiBaHWs HeobxoAMMo uHoraa
JaHHYI0 MHCTPYKUMIO, KOTopas 3anpeLlaeT curHasn npepbisaHus.

| Mpumep nporpammel |

146.P

+—{M(}]—ENT{D|S

K2+1

6J'IOKVIp0BaTb. [na aToro MOXHO MCMONb30BaTb

e Korgpa MO wusmeHsietcs 01, MHCTpyKuus 3anpeljaetr X2
nofgasaTtb CUrHan npepbiBaHus, koraa X2 namensietcs 0>1.
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VIHCTPYKLMS pacluMpeHHbIX YHKLNA

FUN150 FUN150
M-BUS NHCTPYKUMA BEAYLIETO MODBUS M-BUS
(OHA OENAET MK BEQYWWM MODBUS MO MNOPTY 1~4)

CumBON penenHo-KOHTaKTHOW CXeMbl
150 M BUS Pt : 1~4, yka3sbiBaeT NopT CBA3U, KOTopbIN ByaeT paboTaTh B pexnme

BeayLero yctponctesa Modbus
—ENT Pt FACT — . i
Ynpasnexue SR: HayanbHbIi peructp nporpaMmmMbl CBSI3U.
onepaumen SR WR : Hayano pabo4ero permctpa ansa aToh MHCTPYKLMMN.
- ARq WR L cRR — Bcero 8 paboumnx pernctpos, Apyrie nporpaMmMbl He AOMMKHbLI UCNONb30BaTh
ASCII : UX.
— ABT F DN —
OTmeHa
Auanazor | HR | ROR| DR K
RO |R5000] DO
6nepaHp.
R3830| RBOT1| D4095
Pt 1~4
SR
WR !
Onwucaxve |

1. WHctpykumst FUN150 (M-BUS) nepesoguT IMJK B pexxum paboTbl BegyLiero yctporctea Modbus no nopty 1~'4, 310 04eHb
yAo6HO Ans CBsi3W ¢ nporpamMmmmnpyembiMu nepudgepuinHbiMmU yCTporncTBamu no npotokony Modbus.

2. Begywwun MJIK moxeT cBa3atbca ¢ 247 Be4OMbIMU CTaHUMAMU N0 uHTepdency RS-485.
3. Tonbko B Beaywem MJIK HyxHo noAaTte uHCTpykumnio M-BUS.

4. [Ina nnaHnpoBaHWs ynpaBfeHUs MOTOKOM AaHHbIX MCMOMb3yeTcs MeTOA KOAMPOBKW MporpaMMbl MAM METOoA 3arnofiHEHUS
Tabnuubl; OHU 3a4al0T, Kakasi U3 BEAOMbIX CTaHUMIA JOMKHA NOMYYNUTb Kakol TUMN AaHHbIX U COXpaHUTb ux B BegyLiem MNIK nnu
Kakon Tun gaHHbiX 13 Begyuwero MJIK gomkeH ObiTb 3anvcaH B yKa3aHHYyl BeAOMYK CTaHuumioo. [ns onpeneneHus Takomn
cnyxebHon nHopMaLmn HYXXHO TONbKO 7 PEMMCTPOB; KaXable 7 perMcTpoB ONpeaensaioT OAMH NakeT nepeaBaemblX AaHHbIX.

5. Korga Bxog ynpaenenus BbinonHeHnem "EN(" namensietcs 0(1 n o6a Bxoga nayabl “PAU” n otmeHbl “ABT” paBHbl 0, 1 ecnn
nopt 1/2/3/4 He ynpaBnsieTca Apyron MHCTPyKUMEN nepedaym gaHHbix [T.e. M1960 (nopt1) / M1962 (nopt2) / M1936 (nopt3) /
M1938 (nopt4) = 1], TO 93Ta WHCTPYKUMS HENocpeacTBEHHO ynpaensetT noptom 1/2/3/4 wn cbpackiBaeT
M1960/M1962/M1936/M1938 B O (3TO 03Ha4aeT, YTO MOPT 3aHSAT), U 3aTeM cpasy NepexoauT K nepedade naketa AaHHbIX.
Ecnn nopt 1/2/3/4 yxe ynpaensietca (M1960/M1962/M1936/M1938 = 0),TO 3Ta WHCTPYKUMSI NepexoauT B COCTOSIHWE
OXWAAHWA, Moka YNpaBnsiioLlas MHCTPYKUMS CBSI3W He 3aBepLUMT CBOK Nepefayvy Wiu He BbIMOMHUT nay3y/oTMeHy CBOEM
paboTbl U ocBoboanT npaBo ynpaeneHuss noptom (M1960/M1962/M1936/M1938 =1), n Torga WHCTPYKUUS aKTUBMPYETCH,
HacTpavBaeT M1960/M1962/M1936/M1938 B 0, 1 HemeaneHHO NPUCTYNaeT K nepeaaye AaHHbIX.

6. Ecnu npu nepepaye AaHHbIX BXO4 OTMeHbl onepauuy “ABT” ctaHeT paBHbIM 1, TO 3Ta MHCTPYKUMUS HEMEANEHHO OTMeHSeT
nepegayvy fAaHHbIX M ocBoboxgaeT npaso ynpasneHnus noptom (M1960/M1962/M1936/M1938 = 1). lpu cneayowem
nepexofe npasa ynpasrieHVs NOPTOM K 3TON MHCTPYKLUMM OHa nepesanyckaeTcsl C NepBOro naketa nepegaBaeMbiX AaHHbIX.

7. Ecnun "A/R"=0 - npotokon Modbus RTU; "A/R"=1 - npotokon Modbus ASCII.

8. B npouecce nepenayn aaHHbIx donar nHankatopa padotsl “ACT” 6yget paBeH ON.

9. Ecnun nocne okoH4YaHWUs nepefayn naketa AaHHbIX OygeT cocTosiHMe ownbKM, To BbixoaHble conaru “DN” n “ERR” 6yayT
paBHbl ON.

10. Ecnun nocne okoHYaHMA nepegayn naketa AaHHbIX He Oy4eT cocTosiHMe owmnbkn, To BbixogHon dnar “DN” 6yaet paeH ON.
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MHCTpYKUMSA pacluMpeHHbIX (PyHKLMIA

FUN 151 MHCTPYKUNA KAHATIA CBA3U FUN 151
CLINK (OHA OENAET NNK BEAYLWEW CTAHUMEW B KAHANE CETU CLINK
MPOLIECCOPOB MO MOPTY 1~4)
CumBON penenHo-KOHTaKTHOW CXEeMb
Pt : HasHaueHwne nopTa, 1~4
~151P.CLINK— MD : Pexwm casian, MDO~MD3
Ynpaenexue onepauuein — ENT{ Pt LACT — SR : HavanbHbI pernctp Tabnuubl nepegaym gaHHbIX
MD : (cmoTpuTe 06bsAICHEHME B NpuMepe)
WR : HavanbHbI peructp Ans paboTel MHCTPYKUMK
Maysa —PAUSq SR - FERR— (cMoTpUTE 0BBLACHEHME B NpuUMepe)
WR : Bcero 8 pabounx pernctpos, Apyrme nporpaMmel He
[OOIMKHbBI NCMONb30BaTh UX.

OTmeHa ey F DN —

Auanazon | HR [ ROR| DR K

RO |R5000| DO
|OnepaHp
| R3839|R8071|D4095

Pt 1~4

MD 0~3

SR

WR '
OnucaHve |

° OTa wuHCTpykuusi nogpepxuBaet 4 pexuma pabotel MDO~MD3. M3 Hux Tpu pexuma pabotsi MDO~MD2 sasnsioTcs
"0bbl4HbI KaHan ceTn", a MD3 - “ckopocTHol kaHan cetu”. Huxe onucaHbl (PyHKUMM COOTBETCTBYIOLLMX PEXKMMOB.
CwmoTpuTe pasgen 12.1.2., B KOTOPOM npuBegeHo 6onee nogpobHoe onncaHue.

e MDO :

o MD1

e MD2:

e MD3 :

Pexum Bepywen craHuum ans kaHana FATEK CPU LINK. Jlo6ow MK, B nporpamme PKC koTtoporo
copepxuntcst MHeTpykumsa FUN151:MDO, ctaHoBuTcs BeayLuen ctaHumen cetu FATEK CPU LINK. Pa6ota MK
Kak BedyLlen CTaHLMM OCHOBaHa Ha NporpaMMe CBSI3W, XPaHSALWENCS B PErMCcTpax AaHHbIX, B KOTOPOW yKa3aHbl
uenesas CTaHUMs, TUN AaHHbIX, ANMHA AAHHbLIX U T.N. ANSA YTEHUS UK 3annucu Be4OoMbIX CTaHUUI No KoMaHae
“MpoTokon ceasn FATEK FB-PLC”. B atom metoge go 254 TNJIK moryt obmeHuBaTbCA OaHHbIMU ApPYr C
OpYrom.

: AKTVBHBIN pexum nepegavm AaHHbix ASCIl. B atom pexume umHcTpykuma FUN151 nposepsieT cuHTakcuc

nporpamMmbl CBA3W, XpaHsLLENCa B permcTpax AaHHbIX, U Ha OCHOBE pe3ynbTaToB NPOBEPKU NOChINaeT AaHHble
u3 nopta 2 B yctpouctea ASCIl (Hanpumep, komnbtotep, MNK gpyro mopenwu, vHBepTtop, Tabno u T.4.,
noboMy yCTPOMCTBY, KOTOpOe NoHMMaeT coobuieHus ASCII ). BTy onepaumio MOXHO HacTpoutb (1) TONBKO Ha
nepegavy, NpyM 3TOM UIFHOPUPYIOTCA OTBETHI OT YCTPOMCTB, (2) Ha nepedady u npuem oTeBeTa OT YCTPOWCTB.
Mpu paboTe B pexunme (2) nonb3oBaTenb JOSKEH 3HATb NPOTOKOSM OTBETa YCTPOMCTBA 1 pa3bop 3Toro oteeTa
OOMKeH BbITb 3annMcaH C NOMOLLBIO UHCTPYKUMIA nporpammel PJIC.

Pexwum naccuBHoro npuema gaHHeix ASCII. B atom pexume uHcTpykuns FUN151 cHavana oxugaeTt npuema
coobueHni ASCII, nocnaHHbiX BHelwHuMuK yctponctesamu ASCIl (Hanpumep, komnbioTepom, MNIIK apyrow
MOAENMN, KapTOBBOAOM, CUMTbIBATENEM LUTPUX-KOAA, 3MEKTPOHHbIMW Becamu U T.4., NobbiM YCTPOWNCTBOM,
KOoTOpoe MoXeT nocbinate coobueHnss ASCII). Mocne npuema cooblieHusi nonb3oBaTenb C MOMOLLbIO
npoTokona dopmarta coobLlUeHNs OOoMmkeH pa3obpaTb ero v BbIMOMHUTE HYXHble AeWCTBUA. DTy onepauuto
MOXHO HacTpouTb (1) Ha Tonbko npuem 6e3 oTBeTa unu (2) Ha npuvem ¢ oTBeTOM. B pexume paboTtbl (2)
nonb3oBaTtefnb MOXET UCMOoNb30BaTb MeToh Tabnuupl ANS HanMcaHusa MporpaMMbl CBA3WM M Mocne npuema
COO0LLEeHNs 3Ta MHCTPYKUMS Ha OCHOBE TakOW MpOrpaMmbl CBSI3W MOXeT aBToMaTuvecku ccopmmpoBaTb
OTBeT ANS YCTPOWCTBA.

Pexum Begywien crtaHuum B ckopocTHoMm kaHane FATEK CPU LINK. OCHOBHbIM OTNMYMEM MeXOy STUM
pexumom n MDO siBnsieTca ckopocTb oTBeTa B pexume MD3, koTtopas ropasfgo 6eictpee yem B MDO. MNocne
Bxoaa B pexum MD3 CPU LINK MNJIK FATEK mMoxeT nerko BbINONHATL NPUKNaAHYo 3agady pacnpeaeneHHoro
yNpaBneHUsi n KOHTPOIs B peanbHOM Maclutabe BpemMeHu.
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VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA

FUN160 .
DIP UTEHWE/3AMMCH GAVNA PEMVICTPOB FuNi160 D@
RWFR RWFR
CumBON peNnemnHo-KOHTaKTHOM CXeMbl
Sa: HavanbHbI agpec permctpa AaHHbIX
-160DP.RWFR— Sb: HavanbHbIn agpec pernctpa darina
YnpasneHue Sa - - ERR— Ouwubka grnanasoHa Pr : Peructp ykasatens sanucu
onepaumen b - L : Ymcno pernctpos, obpasytowmx 3anmcb, 1~511
. OnepaHa Sa MOXeT Ucnonb3oBaTb MHAEKCHbIE PErNCTPbI
Pr V, Z, PO~P9 ans peanusauumn KOCBEHHON agpecaummn

YreHune/3anuch L
YBenuyeHve

Avanasox | \\1){ WV WS CTR IR OR | SR |ROR| DR K XR FR

WXO WMO WSO co R3B40) R3004 |R3IOGE |REO00| DO V-Z Fo
(OnepaHp
WX240| WY 240 |WM1896 |WS084 255 | R3839| R3903| R3967 |R4167 |RBOT1|D4095 PO~Pa| F8191

Sa

Sh

Pr ) !

L ! 1-511

OnucaHue

e Ecnu Bxop ynpaeneHus onepaumern "EN" = unu “ENAN’ (umnynbcHasa MHCTpykumsa P) nameHsietca ot 0 B 1, TO MHCTpyKUMS
BblNonHsaeT onepauuto yteHus ("R/W"=1) wnu 3anucu ("R/W"=0) canna pernctpos. lNpu 4TeHnn copepxmmoe perncrpa
AaHHbIX, HaUMHas ¢ Sa, 6yaeT nepe3anyMcaHo CoAepPXMMbIM PErMCTPOB darna, agpecoBaHHbIX peructpam 6asbl arna Sb n
ykaszaTenem 3anucu Pr; a npu 3anucu coaepXvMmoe peructpoB dpavina, agpecoBaHHbIX peructpam 6asbl chaina Sb wn
ykasaTenem 3anucu Pr, 6yget nepesanucaHo COAepXaHWeM perncTpoB AaHHbIX, HauMHas ¢ Sa; L - aTo cyeTuuk onepauuu
unu pasmep 3anucu. Npu goctyne K peructpam darnna npumeHseTcs KoHuenuus cTpykTypbl AaHHbix RECORD (3anuce).
[ns npumepa Sa=R0, Sb=F0, L=10 napameTpbl YTeHMsA/3annCcKn NokasaHbl HUXe

Sa

RO - R9
(L="10)

Sb

FO - F9
{L=10) ~—Pr=0

F10 - F19
(L=10)

F20 ~ F29
(L=10) j ‘ Pr=2

F30 - F39
(L=10) = Pr=3
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MHCTpYKUMSA pacluMpeHHbIX (PyHKLMIA

FUN160 ] @
RWFR

YTEHWE/3ANNCb ®AVIA PETUCTPOB

FUN160 B] @
RWFR

B npunoxeHun nporpammel PKC ToNbKo 0fHa MHCTPYKLMS MOXET MMETb JOCTYN K peructpam danna.

YkasaTenb 3anucu yBenuymMBaeTcs Ha 1 nocne BbINOMHEHWs onepaunn, ecrnivm Bxog ynpasneHus ykasatenem "INC"=1.

OTa MHCTPYKUMA He BbinonHsaeTes u dnar ownbkn "ERR" 6yaeTt paseH 1, ecnu 3aaaH HeBepHbIn pasmep 3anucy (L=0 nnm >
511) unn onepauus BbIMAET U3 Anana3oHa peructpos darina (FO~F8191).

MO
l—{ F—EN™
—R/WA

—[NC

M10

—ERR;[: )

MO
0—{ I—ENT—

—— RNV

-160.RWFR——
Sa: RO
Sh: F100
Pr : DO
L 50

~160.RWFR——
Sa: RO
Sh: F100
Pr: DO
L 50

T—INC_

M10

—ERR—( )

Korpa MO wm3mensietca ¢ O Ha 1, u ecnm DO =2, 10
cogepxumoe peructpos avna F200~F249 6yper
nepesanncaHo COAEPXMMbIM perncTpoB AaHHbix RO~R49,
AnvHa 3anucu pasHa 50.

Mocne onepauun ykasatens 6yaeT yBenuyeH Ha 1.

Korpa MO um3mensietca ¢ 0 Ha 1, u ecnim DO =1, 10

cogepxumoe  permctpoB  gaHHbix  RO~R49  6ypert
nepesanmcaHo coaepXnmbImM perncTpoB davina
F150~F199.

Ykasatenb 3anucu  yBenuuuBaetca Ha 1 nocne

BbINOJNTHEHNA onepauunn.

7-125



VIHCTPYKLMSA pacluMpeHHbIX dYHKLNA
FUN200 D] [@ | nPEOBPASOBAHVE LIENOTO Y/CTA B ®OPMAT FUN200 B (@
I>F MNABAROLLEN 3AMATOU I>F

CuMBON penenHo-KOHTaKTHOW CXEMb!

200DP IS F S : HavanbHbili pernctp npeobpasoBbIBAEMOro LIenioro Yncna
) D : HavanbHbIn peructp Ang xpaHeHus pesynbtaTa npeobpasoBaHus
YnpasneHue —ENTH{ S :
npeobpasoBaHuem
D :
fiagasol HR |ROR| DR K XR
RO [R5000| DO 16/32-607 V- Z
+/- yucno
(OnepaHa R3839 |R8071| D4095 - PO~P9
s O lOo]0O i
D o o i
OnucaHve |

e ®opmat uucna c nnasawwen 3anaton B MNIK Fatek-PLC cootsetctByeT craHgapty |IEEE-754. MopgpobHoe onucaHue
dopmata npuseaeHo B pasgene 5.3 "Cucrtema cuncnenusa” Ha ctp. 5-9.

Ecnun Bxop ynpaeneHusi npeobpasoBaHmem “EN"=1 nnm “ENAN’ (umnynbcHas wHCTpykumus P) mnamensietca ¢ 0 go 1, 1o

XpaHsmecs B peructpe S uenble AaHHble npeobpasyloTca B dopmaT C nnasBalolen 3ansTtoil U coxpaHalTes B 32-
6UTHBIX peructpax D~D+1.

X0 200P.| 2 F———
[ . RO
ENT 8§ i # RO =200 (0000000011001000)
D :

Llenoe B nnaeatoLyto
3anaTyto

— DDO0 = 43480000H

I:«):0()00000()‘]‘IOO‘IOOO

b15|b14 [b13 [b12 [b11(b1C] b2 [ b8 | b7 | b6 [ b5 | b4 [ b3 | b2

k1] bo

I>F

\é o{1(ojofojo|t1{t1jo(1jo0(o|1(0j0|0(0| 000 |0
DDO .

B31| 030 [ b29(b28 [ b27 |26 | b25(b24 | b23|b22 [ b21|h20 (b1 k18 | k1T |k16 |15 bld~bi jsiv]

s|jejejeje|e|efele mmymfm{m|m|mm| mm: :m
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MHCTPYKUUSA pacLUMPEeHHbIX YHKLUUIA

NPEOBPA3OBAHVE YVCHA C NNABAFOLLEN 3AMNATON B
FUN201 DI @ LIENbIV ©OPMAT FUN201 B [&

F=>1 F>I

CumBON peNnemHo-KOHTaKTHOM CXeMb!

S : HavanbHbIN pernctp npeobpas3oBbIBAEMOro ymcna
201DP F=>|—— D : HayanbHbIN pervcTp Ana xpaHeHus pesynoTarta
npeobpasoBaHusA16 6ut unu 32 6uta
YnpasneHue —ENT{ S : FERR — Ouwwbka
npeoGpasoaaHmeM AnanasoHa

D

QvanasoH HR ROR DR K xR
RO | R2000 | Do 16/32-6u VL
+/- yncno
OnepaHp R3830| RAOT1 |D4095 PO-~Pa
) IS - -
0 IS o

OnucaHune

e ®opmart uncna c nnasatowen 3anaton B MNJIK Fatek-PLC cootBeTctByeT craHaapty |IEEE-754. MNogpobHoe onvcaHue
dopmata npuBegeHo B pasgerne 5.3 "Cuctema cuncnenms” Ha ctp. 5-9.

e Ecnu Bxoa ynpaBneHust npeobpasosaHnem “EN’=1 unu “ENAN’ (umnynbcHas mnHcTpykums P) namensietca ¢ 0 go 1, T0
XpaHsiwmecs B 32-6UTHbIX pernctpax S~S+1 gaHHble hopmaTa ¢ nnasaroLlen 3anaTon NpeobpasyoTcs U COXPaHATCS B
peructpe D (uenoe uncno).

e Ecnn 3HayeHve npeBbiCUT AONYCTUMBIA [AMaMNasoH HasHavYeHusi, TO WHCTPYKUMSA He BbIMOMHSAETCs, dnar owmnbku
Ananasona “ERR” 6yaet 1 n peructp D He namenutcs.

% DR20 =123.45 >Normalize> 42FGEGG66H —

X2 ~201P.F =1
. Mpeob|
| ‘ ENT S R20 ERR— — mﬁ):aoargﬁfgv? 2::.;1?21;%
D - D10 cdopmat

— > D10 =007BH

oft(ojojojoj1{af1|1{1|1jaf1|1]0y1{1{1]0(0|1
DR20: [b31|b30 |b26|b28 | 627|025 [ 125|024 | b25[b22 | b21b20 |b16 18| b17|b16 |b15 |bt4 |b13 | b12[091 | b10| b8 | b8 | b7 [ b6 [ 65 | ba | b3 [ b2 |61 | kO

s(efje|jejejele|e|e[mMmmmimmfmfmfm mimfmfmim m mfm mmmm|mf mfmm

-
(]
(&)
-
-
(=]
o
-
-
<

D1G:

b15[b14|b13|b12 |b11|bI10| b9 [ b8 | b7 [ b6 | b5 | b4 [ b3 [ b2 | b1 | kO
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MHCTpyKUMSA paclumpeHHbIX yHKLUMI
FUN202 [/ CITOXEHUWE YNCEN C MNABAIOLLEWN 3AMATOU FUN202 [
FADD FADD

CumBon penemHo-KOHTaKTHOW CXeMbl

Sa : 1-oe cnaraemoe

~202P.FADD— Sb : 2-oe cnaraemoe
YnpaeneHnve . Owwnbka avanasoHa
cnoxernem — ENTH Sa : FERR —
Sb: D : PerucTp HasHaueHus Ansi COXpaHeHUs pe3ynbTaToB
D CNOXeHUs!
OnepaHgbl Sa, Sb, D moryT ncnonb3oBaTb WHAEKCHbIE
peructpbl V, Z, PO~P9 ans peanu3aumm KOCBEHHOWN
agpecauum
AEEER HR | ROR | DR K XR
RO |R5000| DO q 1| v-Z
ucno c
nnaaalou.lveﬁ
OnepaHa R3839| RB071 | D4095 | %@M™1 | PO~ P9
Sa _ _ _ B
Sb ) ) g B
D ol o
OnucaHve |

dopmart uncna c nnaeatowen 3anaton B MJIK Fatek-PLC cooTtBeTcTBYeT cTaHaapty |IEEE-754. MNMogpobHoe onucaHue
dopmata npuseaeHo B pasgene 5.3 "Cucrema cumcnenms" Ha ctp. 5-9.

MpoBoanTCst CrioKeHWe AaHHbIX, YkadaHHbIX B Sa 1 Sb, 1 pe3ynbTaT 3anuckiBaeTcsl B ykasaHHbIli peructp D, ecnu Bxof
ynpaenenusa crnoxenvem "EN" =1 unu "EN(" (MmmnynbcHast nHcTpykums P ) nameHnsietca ot 0 B 1.

NPEeBbICUT AMana3oH NpeaCcTaBeHNsa YMcen C nnasatoLLen 3anm017|(13.4*1038), TO chnar owmnbkn FOO GyaeTt ycTtaHoOBnEH
B 1 v peructp D He nameHnutcs.

X0 202P.FADD—
Sa: RO -ERR—
Sbh: R10
D : R20
DRO 2 0 0 :>Hmcnocnnaaammeﬁ 3ansaTon: DRO 4 3 4 8 0 0 0 O H
DR10 150 [ >lecnocnnaaarou.|el7| 3anaTon: DR10 4 3 1 6 0 0 0 0 H

Ecnn pesynbtat

+

DR20 43AF0000H
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MHCTpYKUMSA paclUMpeHHbIX PyHKLMIA

FUN 203 [g
FSUB

CurMBON penemHo-KOHTaKTHOW CXEMbI

BbIYNTAHNE YACEN C MITABAIOLLEN SAMATOU

FUN 203 [g
FSUB

—203PFSUB— Sa : YMeHblUaemoe
Sb : Beluntaemoe
Ynpasrnenne — ENTH Sa FERR— Ouwwu6bka guanasoHa
BblYMTAHUEM
Sb D : Pernctp HazHauyeHus Ans COXpaHEHUS pe3ynbTaToB
BblYUTAHUSA
D OnepaHgbl Sa, Sb, D moryT wncnonb3oBaTb WHOEKCHbIE
permctpbl V, Z, PO~P9 pgna peanu3aumm KOCBEHHOM
agpecaumm
Ananason HR |ROR | DR K XR
RO |R5000| DO | yunoo | V°Z
nnasarou{eﬁ
oneparn \ |R3839| R8071| D4095 | ™™ | PO~ P9
Sa _ _ _ , _
Sh _ _ _ _ _
D :j""\: (*
Onucarme |

1 n pernctp D He nsmeHutcs.

0 -203P.FSUB

»—| | —ENM sa: RO -ERR-
Sb: R4
D : R10

DRO 2 0 0 ::> Yucno ¢ nnaeatoLen 3ansToi:

DR4 5 0 0 >Hmcno C nnaBarLen 3ansaTon:

dopmat uncna c nnasatowen 3anaTon B MNIK Fatek-PLC cootBeTcTByeT ctaHaapTy IEEE-754. Mogpo6Hoe onucaHune
dopmata npuBegeHo B pasgerne 5.3 "Cuctema cuncnenms” Ha ctp. 5-9.

[MpoBoamnTCA BblYMTaHWE OaHHbIX, YKa3aHHbIX B Sa 1 Sb, n pesynbTtaT 3anucbiBaeTca B yka3aHHbIM pernctp D, ecnu Bxog
ynpaeneHns BbluutaHvem "EN" =1 unu "ENAN" (MMnynbcHas mvHcTpykuma P ) uamensietca ot 0 B 1. Ecnu pesynbTar
NPEeBLICUT AManas3oH NpeacTaBrieHns Yncen ¢ NnaBatoLlen 3anﬂT017|(13.4*1038), To chnar owmnbku FOO GyaeT ycTaHOBIEH B

DRO 43480000H
DR4 43FAQQ000H
DR10 C3960000H
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MHCTpyKUMSA paclumpeHHbIX yHKLUMI

] ] FUN 204
FUN 2044 YMHOXEHVIE YUCEN C MIABAIOLE 3AMSTOM .

FMUL FMUL

CumBon penemHo-KOHTaKTHOW CXeMbl

Sa: YMHOXaemoe
r204P.FMUL — Sb : MHOXUTEMNb
Ynpasnexve —ENTS8Sa - I ERR — Owmbka guanasoHa
YMHOXeHnem
Sh D : Peructp HazHayeHUs1 NS COXPaHEHUs pe3ynbTaToB
YMHOXEHUSs
D

OnepaHgbl Sa, Sb, D moryT wncnonb3oBaTb WHAOEKCHbIE
permctpel V, Z, PO~P9 pana peanus3aumm KOCBEHHOMN
agpecaumm

[nanasoH HR | ROR DR K XR

RO |R5000| DO yuee | V-2
nnaeamu{eﬁ
oneparg 1\ | R3839 | R8071 | D4095 ™" | PO~ Pg
Sa _ - - § _
Sb 8 ) 3 B
D O | or

Onucatve |

e ®opwmat uucna c nnasatwwen 3anaton B MINK Fatek-PLC cootBeTtctByeT craHgapty |IEEE-754. MoppobHoe onvcaHue
dopmata npuseaeHo B pasgene 5.3 "Cucrema cuncnenusa” Ha ctp. 5-9.

e [poBoAMTCS YMHOXEHWE [aHHbIX, YKa3aHHbIX B Sa 1 Sb, 1 pe3synbTaTt 3anuckiBaeTcs B ykasaHHbI peructp D, ecnu Bxopg,
ynpaenexHusa ymHoxexnvem "EN" =1 mnnm "ENT" (umnynbcHas uHcTpykums P) uamensetcs ot 0 B 1. Ecnu pesynetat

NPEeBbLICUT Anana3oH NPeACTaBNEHMS YMCEN C NnaBatoLLen 3aI'IF|TOI7I(i3.4*1038), To chnar owmnbkn FOO GyaeT ycTaHOBIEH B
1 n pernctp D He nameHurcs.

V10 204P FMUL——
—EN?{ Sa: R10 -ERR-
Sb:  RI12
D : R14
DR10 |12 3.4 5| [ »Heno o mmasaouei sansoi: DR10 42F6E666H
DR12[(678 54]| >Hmcnocnnasalou.|el7| 3anaToit: DR12 4429A28FH

DR14 47A39AE2H
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MHCTpYKUMSA paclUMpeHHbIX PyHKLMIA

FUN 205 [g

FDIV

OENEHWE YACEN C NNABAIOLLEWV 3ANATON

FUN 205 [@
FDIV

CumBON penemHo-KOHTaKTHOM CXeMbl

—205P.FDIV — Sa: ﬂ,eJ'IVIMoe
Sb : denuTtenb
Vnpasnenme —ENTASa : FERR — Ouwwubka ananasona
aeneHnem
Sb D : Peructp HasHauyeHusi ANs COXpaHeHWs1 pe3yrbTaToB
nenexus
D OnepaHgbl Sa, Sb, D moryT wncnonb3oBaTb WHOEKCHbIE
peructpbl V, Z, PO~P9 pana peanusaumm KOCBEHHOW
agpecauum
MY ETEES HR | ROR | DR K XR
RO |REO00| DO ot | V-Z
LLLeVIV
Onepawa N |R3839|R8071| D4095 ™™ | PO~P9
Sa ) _ B
Sb ) D B B B
D Y
Onvcanve |

dopmat uncna ¢ nnasatowen 3anaTon B MNIK Fatek-PLC cootBeTcTByeT ctaHaapTy IEEE-754. Mogpo6Hoe onucaHune
dopmata npusegeHo B pasgene 5.3 "Cucrema cuncnenms" Ha ctp. 5-9.

lMpoBoanTCcs AeneHve AaHHbIX, ykadaHHbIX B Sa 1 Sb, u pesynbTtaTt 3anucbiBaeTcs B PermcTpbl, ykazaHHble peructpom D,
ecnun Bxopd ynpasneHus gdenednem "EN" =1 unu "ENtT" (umnynbcHas uHcTpykumus P

pes3ynbTaT NPEeBLICUT Auanas3oH NpeacTaBneHUs YMCen C nnasatoLen SaI'IﬂTOVI(i3.4*103 ), To conar ownbkmn FOO Gyget

ycTaHoBneH B 1 u peructp D He nameHuTcs.

X5

205P.FDIV ——

——EN?{ Sa

Sh:
D :

RO
R2

R4

rERR—

DRO

125.2

5

DR2

=

> Yucno ¢ nnaeatoLlel 3ansToun:

namensietcs ot 0 B 1. Ecnn

Yucno ¢ nnaeatoLlel 3ansaToi:

DRO 42FA8000H

DR2 40A00000H

DR4 41C86666H
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 206 CPABHEHWE YMCEN C NNABAIOLLEN 3ANATOM FUN 206
FCMP - FCMP

CumBON penemHo-KOHTaKTHOM CXeMbl

Sa : Peructp ¢ faHHbIMK NS CpaBHEHUS

Sb : PerncTtp ¢ gaHHbIMKU AN CpaBHEHUS
208P.FCMP — peA ANA &
YnpaeneHme — ENTH Sa I a=b— Sa=Sb (FOO)
CpaBHEHMEM
Sb OnepaHabl Sa, Sb MoryT wucnomnb3oBaTb WHAEKCHbIE
L a>b— Sa>Sb (FO1) peructpbl V, Z, PO~P9 pana peanusaumm KOCBEHHOW
agpecaumm

Yucno ¢ nnaeatoluen 3ansaTon

- a<b— Sa<Sb (FO2)

Avanazox HR | ROR | DR K XR
RO [R5000| DO

Yuceno ¢ V-Z
nnaesatoLemn

Onepana R3830 | R071 | D4095 *™™" | pgpg
Sa = = - =
Sbh

OnucaHune

dopmart uncna c nnasatowen 3anaton B MJIK Fatek-PLC cooTtBeTcTBYeT cTaHaapty |IEEE-754. MNogpobHoe onucaHue
dopmata npuseaeHo B pasgerne 5.3 "Cucrema cuucnenms" Ha cTp. 5-9.

CpaBHuBaeT faHHble B Sa u Sb, ecnu Bxoa ynpasneHus cpasHeHnem "EN" =1 unu "ENN" (umnynbcHas nHcTpykumsa P)
nameHsietcs ot 0 B 1. Ecnu gaHHble Sa paBHbl AaHHbIM Sb, To FOO yctaHasnueaeTca B 1.Ecnu gaHHble Sa>Sb, 1o FO1

yctaHaBnmBaetca B 1. Ecnv gaHHble Sa<Sb, to FO2 ycraHaesnuBaeTca B 1. Ecnu panHble Sa < Sb, to FO2
ycTaHaBnuBaeTcsi B 1.

X0 206P.FCMP—
——ENT- Sa: RO Fa=b—
Sb: R2 rasb —

a<b { )

DRO 200.1 II:> Yuncno ¢ nnaearoLLeit 3ansTon: DRO 4348199AH

DR2 200.2 ‘ > Yucno c nnaeatoLLent 3ansTon: DR2 4 3 4 8 3 3 3 3 H

B npuBegeHHOM BbllLe NpUMepe Mbl cHavana cuntaem, 4to gaHHble B DRO pasHbl 200.1, a R200.1 pasHo 200.2, 1 3atem

CpaBHMBaeM [aHHble MyTeM BbINOMHeHus WHCTpykuun CMP. dnarm FOO n FO1 cbpackiBatotca B 0, a FO2 (a<b)
yCTaHaBnvBaeTcs B 1, NOCKOSbKY a<b.

Ecnu BaM HYXXHO MOMNy4YnTb COCTaBHbIe peaynbTaThl, HanpuMep 2, <, < > 1 T.M., TO CHavana HyXHO nepecnaTb NpocTble
pesynbTathl =, < U > B pene 1 3aTeM Nofy4ynTb COCTaBHOWM pesyrnbTaT U3 pene.
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 207 [&
FZCP

CPABHEHMWE 30H YACEN C MITABAIOLLEN 3AMATON

FUN 207 [@
FZCP

CumBON penenHo-KOHTaKTHOW CXeMbl

S : Peructp ansi cpaBHeHWs C 30HON
SU : BepxHee npegernbHoe 3HaveHne

r&07P.FECP — SL : HwxHee npeaenbHoe 3HaveHue
Vnpasnesme — ENTH{ S - INZ —  BuyTpu 30HbI
CpaBHeHnemMm
Su: | 5oy — Bbllwe BepxHero npeaena
S
" S<L = Huke HukHero npepena
- ERR — Ouwwubka 3HaveHns npegena
OnepaHgbl S, SU, SL moryT mcnomnb3oBatb WHOEKCHbIE
peructpbl V, Z, PO~P9 pgna peanusaumm KOCBEHHOM
agpecaunm
Avanason  HR | ROR | DR K XR
RO |R5000| DO | wenoc |y .7
nnasato-
wen
OnepaHg, R3839(R8071 | D4095 | zanston |PO~P9
S _ _ C C
Su D, _ ~ (_ L
SL D _ _ g g
OnucaHue

e ®opmat uncna c nnasatowen 3anaton B MNJIK Fatek-PLC cootBetctBYeT craHaapty |IEEE-754. MNogpobHoe onvcaHue

dopmata npuBegeHo B pasgerne 5.3 "Cuctema cuncnenns” Ha ctp. 5-9.

e Ecnn Bxop ynpaenenuss onepaumenn “EN’=1 unn “ENAN’ (umnynbcHas wmHcTpykuma P) mameHsietca ¢ 0 go 1, 10 S
cpaBHMBaeTCa C BepxHUM npegenom SU m HwxHWMM npegenom SL. Ecnn S pacnonoxeHo Mexay BEPXHUM U HWXKHUM
npegenamm (SL<S<SU), To Toraa dnar HaxoxaeHusi BHyTpu 3oHbl "INZ" yctaHaBnuBaetcs B 1. Ecnu 3HaveHne S 6onblue
BEpPXHEro npegena , To dnar npeBbileHns BepxHero npegena "S>U" yctaHaBnuBaeTtcst B 1. Ecnv 3HayeHne S MeHbLue
HWXHEro npegena St, To donar onyckaHusl HUXxe HkHero npegena "S<L" yctaHaBnuBaeTtcsi B 1.

e BepxHuii npegen Su gomkeH ObiTb Gonblue HwkHero npegena Si. Ecnn Su<Si, Tto dnar owmnbkn npegenoe "ERR"
ycTaHaBnuBaeTcs B 1, M UHCTPYKUMSA HE BbIMOSHSAETCS.

X0 ~207P.FZCP
o —ENT S R10
Su: R12 S:U
SL: R4 LS<l—
FERR

FINZ——{ )

YO

[

WHCTpykuMs cneBa cpaBHMBAeT 3HayeHue
DR10 Cc 30HOM C BEPXHUM U  HWKHUM
npegenam,  0obpasoBaHHbLIMM  perucTpamm

DR12 n DR14. Ecnu 3HayeHuss DR10~DR14
Takue, Kak NokasaHo Ha CXeme BHW3Y crieea, TO
pesynbTat ©OydeT, Kak MnokasaHo crnpaBa Ha
cxeme.

Ecnn Bbl  XOTUTE  MNOMy4UTb  COCTOSIHUE
HaxoXOeHUs1 BHE 30Hbl, TO TOrda MOXHO
mncnonb3oBatb OUT NOT YO, wunmM MOXHO
BbiNnoNHMTL  onepaunio  WIIN  Hag AByms
Bbixogamu S>U n S<L 1 nomecTtunTtb pesynbtaT
B YO.
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 207 [@
FZCP

CPABHEHMWE 30H YACEN C MITABAIOLLEN 3AMATON

FUN 207 [@
FZCP

S |DR10|2000.2

Su |DR12{3000.3

SL [DR14{1000. 1

A0 BbINOJNTHEHUA

xo="T

\_{> Yucno ¢ nnaeatoLLert 3ansTon: : DR10 44 F A 0 6 6 6 H
y_> Yucno ¢ nnaeatoLLeit 3ansiTon: DR12 4 5 3 B 8 4 C D H
|:> Yucno ¢ nnaBatoLLen 3ansaToi: : DR14 4 4 7 A O 6 6 6 H
3 CpaBHeHWe 30H Yucen ¢ nnaeatoLemn

3anaTon

>vo=[1]

Peayn bTaTtbl BbIMONHEHNA |

(sHaueHue BepxHero npeaena)

(3HaueHue HkHero npepena)
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MHCTpYKUMSA paclUMpeHHbIX PyHKLMIA

FUN 208 [ KBALPATHBIV KOPEHb 113 U/CTIA C MABAIOLLEN FUN 208 g
FSQR 3AMATON FSQR

CumBon penemHo-KOHTaKTHOW CXeMbl

S: PeFI/ICTp WUCTOYHUKa OAna n3snevyeHmna KBagapaTtHOro KOpH4
D: PeFI/ICTp Ona coxpaHeHuda pesynbtaTta (3Haqu|/|;|
208P.FSQR

KBaApaTHOro KOpHS)
Ynpaenewne — ENT{ S ERR — Ouwmbka
CpaBHeHVemM owanasoHa S

D OnepaHgbl S, D mMoryT ncnosnb3oBaTe MHOEKCHbIE PErUCTPbI
’ V, Z, PO~P9 aonsa peanusauumn KOCBEHHOW agpecaumm

Czapascl HR |ROR| DR K XR
RO |R5000) DO Huono o V-Z

One- I'IJ'IaBaPOLI{eVI
paHg 3anaTton

R3839 |R8071| D4095 PO~P9

D =
S A

Onucanue |

e ®opmart uncna c nnaeatowen 3anaton B MNJIK Fatek-PLC cootBeTctByeT ctaHgapty |IEEE-754. MNogpobHoe onvcaHue
dopmata npuBegeHo B pasgerne 5.3 "Cuctema cuncnenms” Ha ctp. 5-9.

e Ecnun Bxoa ynpasneHus onepauvei “EN’=1 wunm “ENAN’ (umnynbcHas wuHcTpykums P) mameHsietca ¢ 0 go 1, 1o
n3BfeKaeTcs KBagpaTHbI KOPEeHb M3 [aHHbIX, YKasaHHbIX peructpoM S~S+1, n pesynbTaT coXpaHseTcs B perucrpe,
yKkasaHHOM Kak D~D+1.

e Ecnu 3HayeHve S oTpuuatensHoe, To Toraa cnar ownbkn "ERR" 6yaeT ycTaHoBneH B 1, 1 onepaums He BbINOMHAETCS.

208P.FSQR

X0
}—EN“— S : 2520.04 ~-ERR—
D : DO

S:| K 1[2520.04]
1 x0=1T

D | D1 | DO | 502 ||::> ‘Hmcnocnnasalou.leﬁaanmoﬁ:: | 4 2 4 8 C C C D H
\ A /

D1 DO

V2520.04 =502
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 209 &
FSIN

NHCTPYKUMA TPUTOHOMETPUYECKOIO CMHYCA

FUN 209 g
FSIN

CumBon penemHo-KOHTaKTHOW CXeMbl

S : Peructp ncrodHuka ansa soiumcnennst SIN

209P.FSIN D : Peructp ans coxpaHenus pesyneTara (3HaveHus SIN)
Ynpaeneine —ENT{ § FERR— Ouwubka
onepauuen auanasoHa S
D - OnepaHgbl S, D MoryT ucnonb3oBaTb MHAEKCHbIE PErUCTPbI
V, Z, PO~P9 aonsa peanusauumn KOCBEHHOW agpecaumm
Duanazot HR | ROR | DR K XR
RO |R5000| DQ |UYenoets- | .7
paspsigHoe
One- uncno
. R3839 | R8071 | D4035 _ |PO~P9
5 -
D O g
OnucaHve

e ®opmat uucna c nnasawwen 3anaton B MNIK Fatek-PLC cootsetctByeT craHgapty |IEEE-754. MNMogpobHoe onvcaHue
dopmaTa npmeegeHo B pasgene 5.3 "Cucrtema cuncnenunsa” Ha ctp. 5-9.

e Ecnu Bxop ynpaBneHus onepauven

“‘EN"=1 unu “ENAN’ (umnynbcHast MHCTpykums P) uamensietcs ¢ 0 go 1, 10

Bbluncnsetcs 3HaveHve SIN n3 gaHHbIX yrna, ykasaHHbIX peructpoM S u pesynbTaTt coxpaHsetcs B peructpe D~D+1 B
dopmate yncna c nnasatoLlen 3anaton. [Jlonyctumbli guanasoH yrna coctaenset oT —18000 go +18000, B eguHmuax 0.01

rpagyca.

B1, 1 onepauua He BbINOJIHAETCA.

Ecnu 3HayeHne S He HaxoouTcs B AONYCTUMOM AuanasoHe, To Torga donar owmbku 3HaveHns S "ERR" 6ygeTt yctaHoBneH

~209P.FSIN . B npumMmepe nporpamMmmbl crieBa HaxoauTca
X0 ) 3HauyeHune SIN ot 30, 1 pe3ynbTaT coxpaHseTcs
| -—EN~ S : 3000 LERR-— B pernuctpe DR100.
D : R100

30

l x 100 (Bennuunna casura)
S 3 0 0 0 XO :j Yucno c nnaBatoLLen 3ansaTou:: DR100 3 F 0 0 0 0 0 0 H

SIN(30) = 0.5
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MHCTpYKUMSA pacluMpeHHbIX PyHKLMIA

FUN 210[@ FUN 210[d
FCOS MHCTPYKUMA TPUTOHOMETPUYECKOIO KOCHYCA FCOS
CvMBoON penenHo-KOHTaKTHOW CXeMbl
S :Peructp nctovHuka ans sbluucrneHns COS
210P.FCOS D : Pernctp onsa coxpaHeHus pesynbtata (3HayeHus COS)
Ynpaenewne —ENT{ § ERR —  OwwubGka
onepauuen avanasoHa S

D : OnepaHgbl S, D MoryT ncnonb3oBaTe MHOEKCHBIE PErUCTpbl
' V, Z, PO~P9 ons peanusauun KOCBEHHOW agpecauum

Az HR | ROR DR K XR
RO |R5000| DO |Uenoets- | . 7

paspsiiHoe
4ucrno

One-
paHa

R3839| R8071 | D4095 PO~P9

D I Ty

OnucaHune

e ®opmat uucna c nnasawwen 3anaton B MNINK Fatek-PLC cootsetctByeT craHgapty |IEEE-754. MNMogpobHoe onucaHue
dopmaTa npmeegeHo B pasgene 5.3 "Cucrtema cuncnenunsa” Ha ctp. 5-9.

e Ecnu Bxoa ynpasnenus onepaumen “EN"=1 unu “EN1” (umnynscHas nHcTpykumsa P) nsmexsietca ¢ 0 go 1, To BblumucnseTcs
3HayeHne COS 13 gaHHbIX yrna, ykasaHHbIX permcTpoM S n pesynbTaTt coxpaHsieTcs B pernctpe D~D+1 B oopmate umcna
C nnasatoLlen 3anaTton. Jonyctumelin ananasoH yrna coctasnseT oT —18000 go +18000, B eanHuuax 0.01 rpagyca.

e Ecnu 3HayeHne S He HaxoauTCcsl B AONYCTMMOM Anana3oHe, To Toraa dnar ownbku 3HadeHns S "ERR" 6yaet ycraHoBneH
B 1, 1 onepaums He BbINOMHAETCS.

210P.FCOS e B npumepe nporpammbl crneea HaxoguTtcs
X0 " RO 3HayeHne COS ot 60, u pesynbTar
}—EN 1S ERR coxpaHseTca B pernctpe DR200.
D : R200
60
l x 100 (enuuuHa caswra)
DRO| 6000 X0 =jv Uncrio ¢ nrnasatoLLeit 3ansTom:: DR200 SFOOOOO0OO0OH
COS(60) = 0.5
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MHCTpYKUMSA pacluMpeHHbIX yHKLMIN

FUN 211 [g
FTAN

NHCTPYKUMA TPUTOHOMETPUYECKOIO TAHTEHCA

FUN 211 [g
FTAN

CumBON penenHo-KOHTaKTHOW CXeMbl

211P.FTAN S : Peructp uctodHuka gns soldncnexHma TAN
' D :Peructp Ana coxpaHeHus pesynbtaTa (3HadeHns TAN)
Vnpasnewve — ENTH S FERR —  Ouwmwbka
onepauuen avanasoHa S
D : OnepaHabl S, D MoryT ncnonb3oBaTe MHOEKCHBIE PETUCTPbI
V, Z, PO~P9 onsa peanusauun KOCBEHHOW agpecaumm
Avanazon HR | ROR| DR K XR
RO | R5000 Do Uenoe 16- | y/ . 7
Ore- paspsigHoe
paHa yucno
R3839 | R8071| D4095 PO~P9
5 - O
D _ ok - _
Onucanue |

e ®opmat uucna c nnasawwen 3anaton B MK Fatek-PLC cootsetctByeT craHgapty |IEEE-754. MogpobHoe onucaHue
dopmata npuseaeHo B pasgene 5.3 "Cucrtema cuncnenusa” Ha ctp. 5-9.

e Ecnu Bxoa ynpasnenus onepaumen “EN"=1 unu “EN1” (umnynbcHas nHcTpykumsa P) nsmensetca ¢ 0 go 1, To BblumncnseTcs
3HayeHne TAN 13 gaHHbIX yrna, ykasaHHbIX permcTpoM S n pesynbTaT coxpaHseTcst B peructpe D~D+1 B popmaTte uncna
C nnasatoLlen 3anaTton. Jonyctumeln ananasoH yrna coctasnseT oT —18000 go +18000, B eanHuuax 0.01 rpagyca.

B 1, 1 onepauusl He BbINOMHAETCS.

MO 21MP.FTAN—
—EN™ S : RO FERR
D : D50
45

l x 100 (BenuuuHa casura)

DRO

4500

MO = Yueno ¢ nnasatoLlen 3anaTon:

Ecnu 3HayeHne S He HaxoguTcst B AOMYCTMMOM AManasoHe, To Toraa dnar owmnbkn 3HadeHns S "ERR" 6yaet yctaHoBneH

e B npumepe nporpammbl CcrieBa HaxoauTcA
3HadveHune TaHreHca TAN ot 45, u pesynbTar
coxpaHsieTca B permctpe DD50.

DD50

3F800000H

TAN(45) = 1
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MHCTpYKUMSA paclUMpeHHbIX PyHKLMIA
FUN 212 [@

3 3 FUN 212 [@
ENEG M3MEHEHWE 3HAKA YNCTIA C MINABAOLLEN 3AMATON FNEG

CumBON penenHo-KOHTaKTHOW CXeMbl

D : Pernctp onsa nameHeHus 3Haka
212P.
Ynpasnexue — ENT‘!VFNEG D

onepauuen

OnepaHg D mMoxeT ncnonb3oBaTb MHOEKCHblE perncTpbl V,
Z, PO~P9 gnsa peanusaummn KOCBEHHOW agpecaunm
Yucno c nnasatoLer 3anaTom

ﬂmanaJ?‘H HR ROR DR K XR
RO R5000 DO Uenoe 16- | y/ . 7

One- paspsigHoe
pana uucno

R3839 | R8071 | D4095 PO~P9

Onucanme |

e ®opwmaTt uucrna c nnasawwen 3anaton B MINK Fatek-PLC cootBeTtctByeT craHgapty |IEEE-754. MoppobHoe onvcaHue
dopmata npuseaeHo B pasaene 5.3 "Cucrtema cuncnenus" Ha cTp. 5.

Ecnu Bxog ynpasnexus onepauvei “EN"=1 unu “EN1” (umnynbcHasa nHcTpykumsa P) namensietca ¢ 0 go 1, To nsmeHsetcs
3HaK Yucna c nna.aroLLe 3ansaTon, ykazaHHoro pernctpom D.

+ X0 212P.

e VHcTpykumsi creBa M3MeHsieT 3HaK 3HayeHust
EN# FNEG RO ‘ pernctpa DRO u coxpaHsieT pesynbtaT B DRO.

DRO[123.45 |:> Yucrno ¢ nnaaroLLeit 3ansToii: DRO 42FBEBBBH
L (NEGATION) Il xo=T

DRO|-123.45 DRO C2FGEGG6H
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MHCTpyKUUSA pacluMpeHHbIX yHKLMIN

FUN 213 [ ABCONIOTHASA BENVUMHA YACTIA C MIABAIOLLEN FUN 213 [
FABS 3AMNATON FABS

CumBON penenHo-KOHTaKTHOW CXeMbl

213P D : PerucTp UCTOYHUKa ONs HaxoxaeHuUs abconioTHOro

3HaYeHNs
Ynpasnenne —ENTH FABS D

onepauven

OnepaHg D moxeT ncnonb3oBaTb WHAEKCHbIE perncTpbl V,
Z, PO~P9 aons peanusauumn KOCBEHHON agpecauun

[Avanasok HR | ROR | DR K XR
RO |R5000| DO |UYenoel6 | y .7

One- paspsijHoe
paHa 4ucrno

R3839 | R8071 | D4095 PO~P9

OnucaHune

e ®opmat uucna c nnasawwen 3anaton B MK Fatek-PLC cootsetctByeT craHgapty |IEEE-754. MNMogpo6bHoe onucaHue
dopmaTta npmeeneHo B pasgene 5.3 "Cucrtema cuncnenuns” Ha ctp. 5.

® Ecnu Bxoa ynpasnexus onepaumnent “EN"=1 unn “EN1” (umnynbcHasa nHcTpykums P) namensietca ¢ 0 go 1, To BblumucnseTcs
abcontoTHOE 3HaYeHME YMcna C NnaBatoLLen 3ansaTon, ykasaHHoro pernctpoM D, 1 OHO 3anuckiBaeTcs Hasag B UCXOLHbIN

pernctp D.
e  WHcTpykumsi crneBa BbluMCNSeT abConoTHOe
3HayeHne yucna B pernctpe DRO n coxpaHseTt
* T{T EN “ 213P RO ‘ pesynbTat B DRO.
™ FABS

DRO|-100.25 | ) ‘wonocnmasacueiisansoi  [DRO| C2C88000H

L

DRO|100.25 DRO 42C88000H

——

ABSOLUTE) Lxo=T
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aea 8 OnucaHue WaroBbIX MHCTPYKLUN

B coBpeMeHHOM nporpammupoBaHumn Hanboree NonynspHO CTPYKTYpHOE nporpaMmupoBaHune. Ero goctoMHcTBamMu sBnsitoTcs
XOpoLUas YNTaemMocCTb kofa, NpocToTa CONPOBOXAEHUS, YA0OCTBO OGHOBMNEHMIA, BEICOKOE KQYeCTBO U HAaAeXHOCTb. B npunoxeHusix
yNpaBneHusi, COCTOSILMX U3 MHOMMX MocrefoBaTenbHblX 3agad, pas3paboTaHHbIX MO MeToAMKEe OObIYHbIX MporpaMM penemnHo-
KOHTaKTHbIX cxeM (PKC), 06bl4HO CrioxkHo o6ecneuntb XxopoLlee CONpoBOXAEHUE.

Moatomy Heo6xoaMmMo 06beaANHUTL LUMPOKO uchornb3yeMble PKC ¢ nocnepoBaTenbHbIMY anroputMami, npegHa3HayeHHbIMN
cneumansHo AN CUCTEM C KOMMbIOTEPHbIM ynpaeneHuem. [pu NPUMEHEHWUW LLAroBbIX WMHCTPYKUMI pa3paboTka nporpamm
YMNpoLLaeTcsl, YCKOPSIETCS M XOPOLLO yrnpaBnsieTcsi. Takol mMeTon pa3paboTku nporpaMm, B KOTOPOM OGLEAMHEHBI ynpaBreHue
npoueccom 1 s3blk PKC, HasblBaeTcs S13bIKOM CXEM MOCIeA0BaTeNbHbIX COCTOSHUIA.

Ba3oBbIM GIOKOM CXeM MocrefoBaTerNbHbIX COCTOSIHWI ABNseTcs war. Llar akBMBaneHTeH nepeMeLLeHunto (4o octaHoBa) npu
paboTe cTaHka, rae kaxzaoe nepemMeLleHve saBnseTca oTaensHon onepauven. MNonHbIM Npouecc ynpaBneHust CTaHKOM UMK ApyruM
nocriefjoBaTenbHbLIM - NMPOLECCOM  SIBMISIETCA  MOCcnefoBaTeNbHbIM UMW - napanmnenbHelM  obbeauHeHem waros. [poueaypsi
NoLLAroBOro nocrnefoBaTenbHOro BbINOMHEHNS NO3BONSIOT XOpoLlo pa3obpaTbes B paboTe cTaHka, Tak 4To paspaboTtka, oTnagka u
COMPOBOXAEHME NPOrpaMM 3aMeTHO YNPOLLaTCS.

| 8.1 MpuHUMN paboTbl cXxeM NocneaoBaTeNbHbIX COCTOSHUN |

[Mpumep] [OnucaHue]
1. STP Sxxx - aT0 cMMBO, NPEeACTaBASIOWMNA War SXxxX, KOTOPbIN
MOXeT ObITb NMo6bIM 13 waroB S0~S999. Mpu BLINONHEHMU Lara
M1924 +— (coctosiHne ON), cxema nocnefoBaTerbHbIX COCTOSIHUIA cripaBa
YO0 OyneT BbINOMHEHa W MpeablayluMiA Wwar U ero BbIXo4 MNpUMyT
Ir——————] / FF.
5[ sTP 80 \ : cocTosiHne O
— 2. M1924 paBeH ON B TeyeHMe BpeMeHW CkaHa fnocne 3anycka
nporpammebl. Moatomy cpady nocrie 3anycka ON BbinonHsieTcs
X1+ Y1 X2+ Y2 BX0A4 B HauvanbHbln war SO (SO ON), npu aTOM gpyrve wwaru He
p— RN ’7 P aKkTuBHbl, T.e. Bce Y1~Y5 paBHbl OFF. 3t10 o3Havaet M1924
STP S20 v STP S21 ) ON->S0 ON->Y0 ON u YO 6ynet octaBatbcsi paBHbIM ON, noka
X3 oauH 13 koHTakToB X1 unu X2 He 6yaet paBeH ON.
Y3 3. Mpegnonoxum, 4yto X2 nepsbiM 6yaet paBeH ON; npu aTom
STP S22 ( : OyneT BbINOMNHEH NyTb A0 $21.
L X2 ONS> | S21 ON _ ] Y2 ON
X4 - X5+ ~ LsooFF T LYOOFF
o Y4
Y2 octaHeTcsa paBHbiM ON, noka X5 He 6ygeT paBHo ON.
STP 523 () P yaeTp
X10 Y5 4. Tlpegnonoxum, 4Tto X5 paBHo ON, npu 3TOM npouecc
X6 ‘ | N npoasuraeTcs Aanblue K wary S23.
N Te. X50N= | $23 ON - | Y4 ON

| s21 OFF Ly2 oFF

Y4 n Y5 octatotcst paBHbiMu ON, noka X6 He 6yaeTt pasHo ON.
* Ecnn X10 paBHo ON, 1o Y5 6yaget pasHo ON.

5. lMpegnonoxum, 4to X6 paBHo ON, npu 3TOM npouecc
npoasuraeTcs ganblie K wary SO.

[ S0 ON I Y0 ON

T.e. X6 ON= =
L S23 OFF L Y4 -Y5O0OFF

Takum obpasom, BeCb LMK yNpaBeHns npoLeccoM 3aBepLueH U
MOXXHO BOWTW B CreaytoLuiA LUK yrpaBrieHus.
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| 8.2 OCHOBHbIe BMbl CXeM MOCIefoBaTeNIbHbIX COCTOSIHMI

@E,qMHCTBeHHbu?l nyTb

STP 520

X0 +

@ CenektusHoe pasBeTBeHne/cxoxaeHme

STP&

X0+

CenekTuBHoe pas3BeTBlieHne

X1

X2

STP 521

sTPS22| |STPS23]

sssss

STP S30

sessas

semew

sTPS31| |sTPS32]

X20

X21

X22

STP 540

@O,qHOBpelvleHHoe pa3BeTBIeHMe/CXoXaeHNe

STP S20

X0 + _~

__OpHoBpeMeHHOe pa3BeTBreHne

sTPS21] ‘STP:Szz‘ 'STP 523

'sTPs30| [sTPs31] |STPS32]

X1

STP 540

T~
~. CenekTnBHoe cxoxaeHve

™~ OpHOBpeMeHHoe CxoxaeHue

8-2

Tonbko war S20 npuBoanT K wary S21 4epes
koHTakT X0.

X0 MOXHO 3aMEeHNTb Ha Aapyryto
nocrneaoBaTenbHy0 UM napaniensHyl cxemy
COeVHEHUS] KOHTaKTOB.

LWar S20 BbiGMpaeT TONMbKO OOMH MyTb, MO
KOTOPOMY  MEPBbIM  BbINOMHAETCA  yCroBue
passeTBneHus. Hanpumep, X2 nepsBbiM paseH
ON, Toraa 6yaeT BbINOMHEH TONBKO MyTb C LUAroM
S23.

Pa3BeTBneHne MoxeT uMeTb He Bonee 8 nyTen.

X1, X2, ..... , X22 MOXHO 3aMeHWUTb Ha Opyryto
nocnefoBaTernbHY WM napanfenbHylo CXemy
CoeHEHNS KOHTaKTOB

Mocne Toro, kak X0 paBHo ON, war S20
OOHOBPEMEHHO OyAeT BLIMOMHATL BCE NYTU HUXE
ero, T.e. Bce warn S21, S22, S23 u 1.4. 6yOyT
aKTUBHbI.

Bce pasBeTBneHHble MyTW B TOYKE CXOXOEHUS
OyaoyT BbIMOMHEHbl [0  MocriegHero  wara
(Hanpumep, S30, S31 n S32). Korga X1 paBHO
ON, oHu wmoryT nepentn k wary S40 ans
BbINOSTHEHWSI.

KonnyecTBo cxogsawmxcs nyTeri OOSMKHO ObITb
TOYHO PaBHO KONMMYECTBY Pa3BETBUBLUNXCH MyTEN.
MakcumansHoe ymncrno nytemn
pa3BeTBIIEHUSA/CXOXAEHMSA paBHO 8.



@nepexon
a. AHamOTMYHbIN LK Wwara

e Hwxe wara S20 umeroTcs Tpy NyTH, Kak NoKa3aHo
cnesa. [Npeanonoxum, 4to X2 pasHo ON, Torga
STP S20 npoLecc MOXeT MepenTn HenocpeacTBEHHO K
__ PasBeTBneHve Ha 3 wary S23 ©6e3  BbINOMHEHUS  mpouecca
— CEenNeKTVBHOIO pa3BeTBEHUS.
X0 + X1+ X2 e Henb3s nponycTuTb BbINOMHEHNE OAHOBPEMEHHO
pas3BeTBAIOLWNXCA NyTEN.
'sTPs21| sTPS22| 523
X3 X4 |

>
™. CxoxpgeHve 2

|

b. Opyron uvkn wara

M1924 - X10 -+
STP SO
X0 X4l X1 x12
sTPs20|  S30 s21
X2 |- X1
X3 X3

® 3aMKHYTBIN LMK U OQUHOYHBIN LMK

a. 3aMKHYTbIV LMK

e HavanbHbii war S1 paeeH ON, nocne aToro

npoaomkaeTca BbIMNOJIHEHUE 6eCcKOHeYHoro
M1924 uuKna.
> -STP S1 "S20
— > 81> { >822 —
X0 | S21 l

sTPS20| |STPS21]

X1
‘STP:S22‘
X2+
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b. OANHOYHBIN LMK

e Ecnu war S20 paseH ON, n ecnn X2 Takke paBeH
X0 ON, 10 uHCcTpyKumMa “RST S21” nepekntouuT Lwar
S21 B OFF, 4TtO ocTaHaBnvMBaeT BeCb NpoLecc
uukna.

M1924 —

X1

5P 520

X2+

sTP s21|—[RST s21]

c. CmeLuaHHbIV npouecc

_|_

M1924
— J[sTP 50
X0 X1 X2
STPS20| |STPS21| [sTPS24)
X3 X4 X7
X5 |- [5TP 525 [RST 825

I
'STPS22| |STP S23|

e

® KomGuHMpoBaHHOE NpunoxexHve

|: BeTBb MOXET MMeTb 40 8 LUMKNOB BeTBEN

I T 1

o

Agfggw e e [::::]

= T 1 TT

T e

MakcumanbHoe KonmyecTso VAYLWNX BHU3 TOPU3OHTarbHbIX LIMKIIOB BETBEN HavyanbHOro wara pasHo 16.
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| 8.3 BBepeHve B Liarosble MHCTpykumn STP, FROM, TO 1 STPEND |

. : S0=Sx<S7 (OTtobpaxaeTcsa B WinProladder)

mnn

STP Sx: S0=Sx<S7 (oTtobpaxaeTtca B FP-07)

OTa MHCTPYKUMNA ABMNSETCHA HavyarnbHOW LWAroBoW MHCTPYKLMEN, C KOTOPOWN HaumMHaeTcs nobor npouecc ynpasneHust ctaHkom. B MIK
cepun FBs MOxHO ucnonb3oBaTb 40 8 HayanbHbIX waros, T.e. MNJIK mMoxeT ogHoBpeMeHHO ynpaBnsaTb 8 npoueccamu. Kaxabin
LIaroBbI NpoLecc MOXeT paboTaTb HE3aBUCMMO MU BbipabaTbiBaTb pe3ynbTaThl ANs Nepeaayn B Apyrme npoLeccshl.

[Mpumep 1] Mepexopa k HavyaneHoMy wary SO nocne kaxgoro 3anycka (ON)

WinProladder FP-07
M1924
N .@. ORG M1924

STP SO

[Mpumep 2] Kaxabi pa3 npu 3anycke B yCTPONCTBE pexrma paboTbl UK HaXKaTuUm py4HOM KHOMKM U NPY HEUCNPaBHOCTM
YCTpOWCTBa YCTPONCTBO aBTOMaTUYECKU BXOAMT B HavanbHbIi war SO ans oxugaHust.

WinProladder FP-07
ORG M1924
X0 MO M1924 OR X0
m1g24 X% ! i {Toso >
X0 OR MO
— TO S0

VO STP SO

| MporpamMma npoLiecca oxuaaHus

OxwnpaHve
Il STP S0 Mpouecc
e Mporpamma

[Onncanune] X0: PyyHas kHonka, MO: KoHTakT aBapum.



. STP Sxxx | . 520<Sxxx<S999 ( otobpaxaetcs B WinProladder )

mnn

STP Sxxx : S20=Sxxx<S999 ( otobpaxaetcsa B FP-07 )

OTa VHCTpYKUMS SIBMSIETCS LUAroBON MHCTPYKUMEW, KaXAbI Liar B npouecce npeacTaBnsieTcsl nocrefoBaTeribHbIM Liarom.
Ecnun coctosaHme wara paBHo ON, To war akTuBeH 1 BbinonHsetca nporpamma PKC, cBa3aHHas ¢ 3TUM Lwarom.

[Mpumep]
WinProladder FP-07
M1924 ORG M1924
M1924 — 1 | Toso > TO S0
! Yo Y0 STP S0
){ STP S0 () || 8TPSO | () ouT YO
FROM S0
X10+ x1 Y1 X1 AND X10
STP S20 () . TO S20
X2 Y2 Xt STP S20
X11-! | | \’ STP S20 ) ouT TRO
L _‘X2 Y2 AND X1
11 v ouT Y1
L+ TOSO LD TRO
AND X2
—‘ STPEND ouT Y2
FROM S20
AND X1
TO S0
STPEND
[Onncanue] 1. Korga ON, HavanbHbIn war SO paseH ON n YO paBeH ON.

2. Ecnun ycnoswue nepexoaa X10 pasHo ON (B pearnbHOM NpUNOXeHUN yCnoBme nepexoaa MoxeT ObiTb
o6pa3oBaHO nocrnegoBaTenbHOM UNK NapannensHon kombuHaumen koHTaktoB X, Y, M, T u C), To 3anyckaeTcs
war S20. Cuctema aBTomaTtuyecku BoikntovaeT SO B OFF B Tekyluem uukne ckaHupoaHus n YO 6yaet
aBTOMaTM4eckn copolueH B OFF.
[X1ON  >Y1ON
J S20 ON
T.e. X10 ON= = 1 X2 ON ->Y2 ON

S0 OFF
- Y0 OFF

3. Ecnmn ycnoswue nepexoaa X11 pasHo ON, To war SO paseH ON, YO paseH ON 1 S20, Y1 1 Y2 ogHOBpeMeEHHO
nepekntountcs B OFF.

" YO ON
S0 ON

T.e. X11 ON=> J = Y1 OFF
S20 OFF
. Y2 OFF
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o | FROM SXXX> : S0<Sxxx<S999 ( otoGpaxaeTcsa B WinProladder )

mnnn

FROM Sxxx : S0=Sxxx<S999 ( oTobpaxaetcsa B FP-07

3Ta MHCTPYKUMS ONMUCbIBAET UCXOOHbIV Luar nepexoaa, T.e. MepeMelleHne OT wara SxxX K criegytollemy Liary corfiacHo
yCroBUsiIM Nepexoaa.

[Mpumep]
WinProladder FpP-07
M1924 Toeg~, ORG  Mi92
— — 1080 > 4 S0
o YO ) X0 YO STP S0
5[ sTP S0 } | —() —sTPso i () ao - x0
| S . X1 ouT YO0
w1l o ‘] X3 1 ——T0S20 > FrROM SO
. Y1 Y2 | Y3 X2 OUTTR 0
[ [ PR 1
stPs20{ ) [sTPs21}( ) |sTPs22}{ ) 1 Tes2 > anp X1
;gjj—— X4i; X6 X3 ———_ TO 520
! —————bros2 > oo
. Y1  AND X2
« - IsTPs20 () 71O S21
va : : Y2 LD TR 0
STPS23——{ ) sPs2e———() A x3
X4 TO S22
X8 — F——{;5E5—>> STP $20

Y3 ouTt Y1

[sTP S22 () stP S21
. X5 X7 _ our Y2
FROM S20>| |- | 'TOS23 > FROM  S21
[ . X6 AND X4
——FROM 822> |- va TO S0
'sTP 323/ () S S22
- X8 ouT Y3
|| ‘TO S0 \) FROM 520
AND X5
| STPEND FROM S22
' AND X6
ORLD

AND X7
TO 523
STP 523
ouT Y4
FROM 523
AND X8
TO S0

STPEND
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[Onucanuel]: 1. Ecnn ON, 1o HavanbHbIn war SO paseH ON. Ecnun X0 paseH ON, 1o Torga YO 6yaet paseH ON.
2. Ecnn SO paBeH ON: a. Ecnn X1 paBeH ON, To war S20 6yaet paseH ON u Y1 6yget paBeH ON.

b. Ecnn X2 paeseH ON, 1o war S21 6yaet paseH ON u Y2 6yaet paseH ON.

c. Ecnn X3 paBeH ON, 1o war S22 6yaet paseH ON u Y3 6ynet paBeH ON.

d. ecnun X1, X2 n X3 Bce ogHoBpemeHHO paBHbl ON, To Toraa war S20 6yaet MMeTb NpUOPUTET U
nepsbIM 6yaeT paseH ON, a warn S21 n S22 He 6yayT paBHbl ON.

e. Ecnu X2 n X3 ogHoBpemeHHOo paBHbl ON, To Torga war S21 6ygeT umeTb NpUOpPUTET M NepBbIM
Oynet paBeH ON, a war S22 He 6yget paBeH ON.

3. Ecnn S20 paseH ON u ecnn X5 n X7 ogHoBpemeHHo paBHbl ON, To Toraa war S23 6yaet paseH ON, Y4
6ynet paBeH ON 1 S20 u Y1 6yayTt paBHbl OFF.

4. Ecnn S21 paBeH ON u ecnu X4 paseH ON, 1o Torga war SO 6yaet paseH ON 1 S21 n Y2 6yayT paBHbl
OFF.

5. Ecnn S22 paseH ON u ecnn X6 1 X7 ogHoBpeMeHHO paBHbl ON, To Toraa war S23 6ynet paseH ON, Y4
oynet paBeH ON u S22 u Y3 6yayT paBHbl OFF.

6. Ecnn S23 paseH ON u ecnn X8 paseH ON, To Toraa war SO 6yaet paseH ON 1 S23 n Y4 6yayT pasHbl
OFF.



* | TO Swxx > S0<Sxxx=S999 ( Displayed in WinProladder )

or

TO Sxxx : S0<Sxxx<S999 (  oTobpaxaeTtca B FP-07[

3OTa MHCTPYKUMS ONWCLIBAET LUar, Ha KOTOPbI NepeAaeTcs ynpaBneHue.

[Mpumep]
WinProladder FP-07
— T M1924 ORG M192
M1924 — | | TOS0 > T0 S0
—[stPso [ —{ ) - sTPSO |— — ) g':? ég
X1 X1 FROM )
/N N TO s21 TO S20
STPS20( ) sTPS21—{ ) > 10 321
X2 Y1 STP S20
Y3 'STP S20 () out Y1
sTPs22}{ ) \% STP 521
AN A ouT Y2
| — STP S21 () oo o
X2
Il To 822> AND X2
X3+ TO S22
I X4 Y4 Y3 STP S22
STP 823 | | () p—sTPs2 |— ) ouT Y3
X3 FROM S20
X5 - FROM 520> {10823 > FROM s22
AND X3
——FROM S22 TO 523
x4 Y4 STP $23
—— STP S23 —( ) AND X4
ouT Y4
X5
TOso > FROM 523
AND X5
[ STPEND ;$PEND >
[Onncanue]: 1. Ecnn ON, 1o HavanbHbin war SO paBeH ON. Ecnn X0 paseH ON, 1o Torga YO 6yaet paseH ON.

2. Ecnun SO paBeH ON: Ecnn X1 paBeH ON, 1o Torga warm S20 n S21 6yayTt ogHoBpemeHHo paBHbl ON 1 Y1 1
Y2 takke 6yayT pasHbl ON.

3. Ecnu S21 paBeH ON: Ecnn X2 paBeH ON, To Torga war S22 6ynet paseH ON, Y3 6ynet paBeH ON u S21 1
Y2 6yayT paBHbl OFF.

4. Ecnn S20 n S22 ogHoBpemeHHO paBHbl ON 1 ycnosue nepexoga X3 paBHo ON, To war S23 6yaet paBeH
ON (ecnun X4 paBeH ON, 1o Y4 6yageT paBeH ON) n S20 n S22 aBromaTtuyecku nepekntodatcsi B OFF n Y1 n
Y3 Takke nepekntodatcsa B OFF.

5. Ecnn S23 paeeH ON: Ecnu X5 pasen ON, To Torga npouecc nepexoanT Hasag Ha HavanbHbIv war. T.e. SO
6ynet paBeH ON, n S23 u Y4 6yayT pasHbl OFF.
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. STPEND ( oTobpaxaetcsa B WinProladder )

mnnn

STPEND : ( otobpaxaetcsa B FP-07)

OTa WMHCTPYKUMS MCMonb3yeTcss ONs ykasaHus KoHua npouecca. HeobxoauMo Mcnonb3oBaTb 3Ty MHCTPYKUMIO, YTOObI BCe
npouecchl paboTanu npasunbHO.

B MNK MoxHo ncnons3oBaTh A0 8 warosbix npoueccoB (S0~S7) n OH MOXET O4HOBPEMEHHO YNpaBnsATb UMKU. [10O3TOMY MOXHO
ncnonb3oBatb A0 8 uHCTpykuun STPEND.

[Mpumep]
WinProladder FP-07
M1924 ORG M1924
M1924 — F———T108s0 > TO S0
P — — STP S0
STP S0 —— STP SO .
STPEND | STPEND . STPEND
M1924 ORG M1924
— b——— TO 81 TO S1
M1924 STP s1
el —— STP $1 .
STP 81 e .
: STPEND
STPEND | STPEND
1924 ORG M1924
TO S7
f——T08s7
— D sSTP s7
M1924 — : .
— —— STP S7
STPS7 . *
: A STPEND
- —— STPEND
STPEND |
[Onucanue] Ecrnn ON, To 8 npoueccos 6yayT akTVBHbI OAHOBPEMEHHO.
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| 8.4 3ameyaHUst 0 HaNMCaHUM CXeMbl MOCHEeA0BATENbHBLIX COCTOSHUN

[BameyvaHus]

. B peanbHbIX NPUNOXEHUSX CXeMy MocrneaoBaTeNibHbIX COCTOSIHUA MOXHO MCNONb30BaTb BMECTE C perenHO-KOHTaKTHOM
CXEMOW.

. MmeeTca 8 waros, SO~S7, KOTOpblE MOXHO UCMNOMb30BaTh B KaYeCTBE HayanbHOW TOYKM M OHW Ha3bliBalOTCA "HayanbHbIMU
warammn".

. Korga MK HaunHaeT paboTy, HeobXxoaMMO aKTMBMPOBaTb HavamnbHbI LWwar. [Ons akTuBauum HadanbHOro Lwwara MOXHO
NCMonb3oBaTh BblpabaTbiBaeMbIi cuctemon curHan M1924 (curdan ON nepBoro ckaHa).

L] Kpome Ha4anbHOro wara, 3anyck gpyrux waros MOXeT ynpaBnAaTbCA U3 UHbIX LLIaros.

e [InA 3aBepLueHUst Mporpammbl LIAroBOro npouecca B Heil HeOGXOAMMO WMMETb HayasbHbI Lar U KOHEYHYH WHCTPYKLMIO
STPEND.

. Bcero umeetca 980 waro, S20~S999, n ux moxHo cBobogHo ucnonb3oBaTb. OAHaKo UCMOMb30BaHHbIE HOMepa Luaros
Henb3sd Mcnonb3oBatb NoBTOpHO. Larm S500~S999 mmeloT yHKUMIO COXpaHeHUs (nonb3oBaTenb MOXET U3MEHUTb 3TOT
AnanasoH), UX MOXXHO UCMONb30BaTh, ecny paboTy cTaHka He06X0AMMO MPOAOIKUTL MOCHEe aBapun NUTaHUS.

. O6bIYHbIN LIAr JOMKEH COCTOATb M3 TPexX YacTel - ynpasreHne BbIXOAOM, YCIOBME Nepexoaa v Lenu nepexoaa.

. WHctpykumm MC n SKP Henb3s ucnonb3oBaTb B LIAroBoW nporpamMme M B nognporpammax. PekomeHgyeTtca no mepe
BO3MOXXHOCTUW HE MCMornb3oBaThk MHCTPYKUMIO GesycnoBHoro nepexoda JMP.

. Ecnu BbIXogHYyI0 TOYKY HyXHO ocTaBuTb paBHo ON mocne BeTBneHUs Lara K Apyromy Liary, To Heob6XxoaMMo MCronb30BaTh
WHCTpykumnio SET anst ynpasneHns BbIXOOHOM TOYKOM U MCNOMb30BaTh MHCTPYKUMio RST ans copoca BbixogHon Todkm B OFF.

. Ecnu cMoTpeTb BHU3 C HA4YamnbHOro Lwara, TO MakCMMarnbHOEe YMCII0 ropu3oHTanbHbIX NyTen pasHo 16. OgHako OT wara MoxeT
pa3BeTBnsaTbCA He Bonee 8 nyTel.

. Ecnn M1918=0 ( (n0 ymMonuaHuio), M ecnu WHCTPYKUMa umnynbcHoro Tuna PULSE wucnone3yetca B rnaBHOM LUKNe

ynpaenenusa (FUN 0) wnu B waroBo nporpamMmme, TO HEOBGX0OAMMO NPUCOEAMHUTbL WMHCTpyKuMio TU nepen MHCTpyKumen
dyHKLMKN. Hanpumep:

520

STP S20 T— COD

PV : 5

Ecnn M1918=1, 10 nHctpykumsa TU He TpebyeTcs, T.e.

STP 520 co

PV 5




Mpumep 1

M1924
M1924 |- | Toso >
YO
[ — X0 Y0
STP S0 | | \ ——|8TPSO | F—-{ )
X2 +— Y1\ X3 C X4 —+ Vo X3
stPs20—( ) gp sTPs21}{ ) | Tos0 >
+4 X4
x5 X6 —|Tos21 >
X7+ Y1
X1 Y3 - STP S20 ()
STP S22 | { ) Y2
a
X8 —— STP 21 ()
X5 X7 .
{FROM $20>>—| - Tos22 >
X6
—IFROM S21
X111 /Y'{J
|STP 522 | { )
X8
i STPEND
| OnucaHne 1. Beog ycnosus B HavarbHbIii war SO
2. Beoa SO v ycnosun passetsneHus B S20, SO n S21
3. Beog S20
4. Beog S21
5. Beog cxoxaeHnsa S20 n S21
6. Beog S22

WinProladder

FP-07
ORG M1924
Netd  1q S0
STP S0
AND X0
ouT Y0
FROM SO
AND X1
OUTTR 0
AND X2
Nett 1o S20
D TR 0
AND X3
TO S0
D TR 0
AND X4
TO s21
sTP $20
Net2 oy Y1
STP S21
Nt out Y2
FROM  S20
AND X5
FROM  S21
Netd  AND X6
ORLD
AND X7
TO $22
STP $22
AND X11
Nets  OUT Y3
FROM S22
AND X8
TO S0
Net6  STPEND



M1924 -
X0 YO0
—> 8TPS0 |—— F—+ )
X1
X2 -+ Y1 X3
sTPs20 —{ )
X4+ v2 X6 -
sTPs21—{ )
X5
X7
I X11 /Yﬂ(
stPs23— |— )
X8
| Onucanve | 1
2
3. BBog S20
4. Beog S21
5. Beog S22
6
7. BBog S23

Y3

STPs22—{ )

WinProladder FP-07
M1924 | oRrG M1924
11 TO S0 Net0 ‘I T0 S0
X0 Yo STP S0
STP SO | () AND X0
M“ X2 ouT Y0
FROM S0
X3 AND X1
Tosz Net1 OUT TR 0
Y1 AND X2
STP S20 () TO $20
X4 LD TR 0
Y2 i TO S22
STP S21 \/ t;. STP 820
ouT Y1
Y3
/Yy Net2 FROM S20
STP S22 () 1 AND “a
-m X5 X7 -m TO s21
X6 [ stP 21
- {FrRom 522> Netd T out Y2
X11 |
N STP 522
STP S23 - ) Net4
| L € | out Y3
X8
[ \TO S0 FROM s21
AND X5
STPEND FROM S22
Net5 AND X6
ORLD
AND X7
TO 523
[ sTP $23
AND X11
ouT Y4
Net6
© FROM $23
AND X8
TO S0
Net7? STPEND

. BBog ycnosus B HavanbHbIv war SO
. Beog SO n ycnoswuii passetBnennst k S20 n S22

. BBog cxoxgeHus S21 n S22
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WinProladder

M1924 —
YO
eess]
X1+ X4
Y1
sTPsa0—( ) |STP 524
“T T —lstPs20f ()
[ Y2 [ Y3 X2
|sTPs21—{ ) | sTPs22- ) — Tos21
| | TO S22
X3+ v2
sesal ) s =21 L)
X5 lstRsz2l ()
X3 .
X7 ——|FrRom s2 —{T0523 >
Y4
)
Y5
>
X5 X7
fFROM 28— —— —TOS0 >
X
STPEND
| OnwncaHune . BBog ycnosus B HavanbHbIN war SO

1

2. Beopg SO v passetBnennii k S20 n S24
3. Beog S20

4. Beog S20 v passeTBneHni k S21 n S22
5. Beog S21

6. BBog S22

7. BBog cxoxaeHun S21 n S22

8. Beog S23

9. Beog S24

10. BBog cxoxaeHun S23 n S24

8-14

FP-07
| ©ore M1924
NetO 7 10 S0
STP S0
ouT Yo
FROM S0
OUTTR 0O
Net1 AND X1
TO 520
LD TR O
AND X4
TO s24
[ sTP $20
ouT Y1
Net2 FROM 520
© AND X2
TO 521
TO s22
Neta JL STP s21
ouT Y2
Netd [ sTP s22
1 our Y3
" FROM $21
FROM 522
NetS 1 AND X3
TO $23
[ sTP S23
Neté ouT Y4
Net? | sTP S24
. out Y5
FROM 523
AND X5
FROM s24
Net8 AND X6
ORLD
AND X7
L 10 S0
Net9 STPEND



| 8.5 MpyMepbI NPUNOXEHNIA

Mpumep 1 3axBaTuTb 0O6BEKT B KOP3UHE A 1 MOMECTUTb €ro B KOP3uHy B

X0 : 3anyck X1 : NeBbilt npeaen

g

YO0 : MNepemeLleHne Bneso

OnekTpo-

Burartesnb
Y1 : MNepemeLeHune Bnpaso A

Y2 : MopgHATb BBEPX

Y3 : OnycTuTb BHU3

X4 : MNpasbiIi npeaen
¢

XoaoBov BUHT

s X2 : BepxHui npegen

X3 : HwxHun npepen

Arm
‘\ I/ Claw (Y4)
/
(‘\
KopauHa A

}'}%m

vy

M1924
| BosBpart B HauasbHy0 TOUKy (3axsaT ocBoGoXaaeTcs
2 STF S0 | npu NeBOM Npeaene 1 BepxHem npeaene)
X0 3anyck
STP S20 Pblyar yanuHaeTcs BHU3
HKHWiA
X3 npeaen
. OcTaHoBKa YAANMHEHNS BHU3
STPS21 | | - Cxatue 3axsaTta (nocne 1 cek)
T0 3apepxka
1 cekyHaa
STP S22 Phivar nogHumaeTcs BBepx
X2 BepxHuin
npegen
. OcTaHoBKa NOAHUMAHNS BBEPX
STPS23 | ™ MepemelleHne pblyara Bnpaso
MpaBbin
X4 npegen
. OcTaHoBKa /IBUKEHWS BNPaBo
STP S24
J L ] Pblyar YANVHAETCA BHU3
%3 HwxHniA
npegen
1 . OCTaHOBKa YANMHEHUS! BHU3
[ {
STP 52‘). - OcsoboxaeHune 3axsata (nocne 1 cek)
R 3apepxka
1 cekyHaa
STP 526 Phl"larl' noaHVMaeTcs BBepx
BepxHuit
X2 npegen
. - OcTaHoBKa NOAHUMAHWS BBEPX
STP S27 | o MepeMelieHue pbiuara BNeso
%1 TNesbinn
npegen

KopauHa B
\ r\‘ N

3apepxka 1 cek ansi obecneyeHnss HaaEXHoOro 3axsarta
obbekTa nepeq Ha4anom nogbema

Bapepxka 1 cek Ans obecrneyeHnsi NOfHOro 0CBOGOXAEHUS
obbekTa nepeq Havanom nogbema pblyara



WinProladder

ﬂsiﬁ—[a\l SET v4
EN‘{TO _100
T0

L —TOSs2 >

Y2
)

STP S22
X2

Y1
4

:

)

STP S23
X
TO S24

Y3

:

:

TO S25

ENHRST| v4
ENHT1 (100
T1
| - Tos26
STP S26
X2
YO

STP S27
X1
TO SO

STPEND

Ly

:

:

OcBoboxaeHne 3axeaTta
BosBpart k neBomy npegeny

BosBpart k BepxHeMy npegeny

Bkniountb nepexniovatens ON
nepep nepexonom k S20

Peivar YANNHAETCA BHU3

Mepexop k S21 nocne yanuHeHWs
[0 HWKHEro npegena

3axBaT cxmMmaeTcs (I'IOCKOﬂbe ncnosib3oBaHa

nHeTpykums SET, Y4 octaHeTcs paBHbiM ON
nocne Bbixoga u3 STP S21)

Pa3BeTBneHue k S22 nocne 1 cek

Pelvar nogHumaeTcs BBEPX

Pa3BeTBneHue k S23 nocne AOCTUXEHUS
BEepXHero npeaena

Hepememenme pbl4ara snpaso

Pa3BeTBneHue k S24 nocne nepemeLleHnst 4o
npasoro npegena

Peivar YOANNHAETCA BHU3

Pa3BeTBneHue k S25 nocne yanuHeHus 4o
HWXHero npeaena

OcBoboxaeHne 3axsaTta
3agepxka Ha 1 cek
Mepexop k S26 nocne 1 cek

Pblvar nogHumaeTca BBEPX

PasBeTBneHue k S27 nocne AOCTUXEHUS
BepxHero npegena
MepemelueHre pbiyara Bneso

PasBeTBnenune k SO nocne nepemeLLeHns 1o
nesoro npeaena (NOMHbINA LK)

' -
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FP-07

ORG
TO

STP
OUT TR
OuUT NOT
AND NOT
out

LD TR
AND NOT
ouT
FROM
AND
TO

STP
out
FROM
AND
TO

STP
SET

T0 PV
FROM
AND
TO

STP
ouT
FROM
AND
TO

STP
ouT
FROM
AND
TO

STP
out
FROM
AND
TO

STP
RST

1 PV
FROM
AND
TO

STP
out
FROM
AND
TO

STP
out
FROM
AND
TO
STPEND

M1924
SO
SO

Y4
X1
YO

X2
Y2
SO
X0
S20
S20
Y3
S20
X3
S21
S21
Y4
100
S21
T0
S22
S22
Y2
S22
X2
S23
S23
Y1
S23
X4
S24
S24
Y3
S24
X3
S25
S25
Y4
100
S25
T
S26
S26
Y2
S26
X2
S27
S27
YO
S27
X1
SO



[ Mpumep 2

| Mpouecc nepemetmsarms pacteopa

ONeKTPOMAarHUTHbIN KOHTakTop ~— =

BxogHble ToYku:

BbIxogHble TOYKM:

Bbixon BecoB:
Yucras Boga

BbiCyLLeHHbI
MmaTepuan

BssewvBanve

NHavkaTopbl NpeaynpexaeHus:

KoHLeBol BbIkNoYaTeb KoHLeBol BbIkMoYaTenb
Mycto Hnakoets | HeT xnakoctu
X1 X2
Knanan 1 Y5 W KnanaH Y7
CHO : R3840 Y
/// //
/
Knanan 1 vyg / /./ / Yuncras Boga
Yo
// / /X '7’{."KnanaH Y9
/ /

/

Brnok mewanku

A

\
\ \7( KnanaH 4 y10
\
\ A
. BbIxogHou natpybok

X4
[aTtumk neperpysku

[oTOBbLIN NPOAYKT

Stirring
Motor

Y8

KoHueBow BeikntovaTtens Mycto X1
KoHueBol BbikntodaTenb HeT xunakoctn X2
KoHueBoM BbikntoyaTtens Nycto X3
Oatunk neperpysku X4

KHonka cbpoca npegynpexaeHust X5
KHonka 3anycka X6

KHonka npombiBkM Bogon X7

MycToih 6yHkep cyxoro maTepuana Y1
Mano »xwuakoctn Y2

Mycton 6nok mewankn Y3

Meperpyska gsuratens Y4

KnanaH nogayu cyxoro matepuana Y5

KnanaH noga4u cyxoro matepuana Y6

KnanaH nogaun xuakoctn Y7

OneKTPOMarHUTHbIM KOHTaKTOp 3anycka asuratens Y8
KnanaH nogayun Yncton Boabl Y9

KnanaH BbIrpy3ku rotoeoro npoaykta Y10

CHO (R3840 ) M1918=0)
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WinProladder

M1924
I TO S0

X1 ;

STP SO |1/ SET Y1
. X2 JE—

e IsETV2
X3 5

Il [SETY3
X4 —

—sETv4
X5 JR—

RST Y1
RST Y2 |

RST Y3

RST V4 |

X6 Y1Y2Y3Y4

7Y3 Y4
F/Ff————{T0 524

IjFVFJFVFVFT0&0>
X

17CMP
Sa : R3840 \ )

Sh : RO
TO S21
|V|1
TO 522
)
ENTO [500

Y7

0)
EN*{ T1 |800

T0O T1
o FRoM sz - [ {To s28>
W

¥8
)
e {ra 450
X4 Y4
A —{)
En

T3 Yo
o )
EN<{T4 1500

STP S24

Y'IO

STP 525 |—{

525 15DP,

I
—1/ Toso >
—‘ STPEND

MHavkaTopbl
npepynpexaeHns

Cb6poc
npeaynpexaeHuns

3anyck
NPOV3BOACTBEHHOTO
npouecca

3anyck NpombIBKU
BOOOW

Hauano
B3BELUMBaAHUS

CoctosiHue nocne
B3BELUVBaHWSA

PasBeTtBneHue k S21 n S22

Mopaya maTepmana B 6nok

MeLllanku

[o6aBneHune X1aKocTu B

6nok MeLuanku

3aBepLueHre nogayn
Cyxoro maTepwvana u
XWUAKOCTU, Nepexon
CoCTOsIHUS K S23

Tavimep mewanku

MpombiBka H6rnoka
MeLLarnKku

MNopaya uncrom
BOAbI

CnvB Boabl

Bblgaya rotoBoro

npoAyKTa n HakonneHue

uukna
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FP-07
ORG M1924
TO S0
STP SO
OUT TR 0
AND NOT X1
SET Y1
LD TR 0
AND NOT X2
SET Y2
LD TR 0
AND X3
SET Y3
LD TR 0
AND X4
SET Y4
LD TR 0
AND X5
RST Y1
RST Y2
RST Y3
RST Y4
FROM S0
OUT TR 1
AND X6
AND NOT Y1
AND NOT Y2
AND NOT Y3
AND NOT Y4
TO S20
LD TR 1
AND X7
AND NOT Y3
AND NOT Y4
TO S24
STP S20
ouT Y5
FUN 17
Sa:R3840
Sh:RO
FO 0
ouT MO
FO 1
ouT M1
FROM S20
LD MO
OR M1
ANDLD
TO S21
TO S22
STP S21
ouT Y6
T0 PV 500

STP
ouT

T1  PV:800

FROM
FROM
AND
AND
TO
STP
ouT TR
ouT
LD TR
T2 PV
LD TR
AND
ouT
STP
ouT TR
T3 PV
LD TR
AND NOT
ouT
LD TR
T4 PV:
LD TR
AND NOT
ouTt
FROM
AND
FROM
AND
ORLD
TO
STP
OouUT TR
AND
ouT
LD TR
AND TU
FUN
D:R10
FROM
AND NOT
TO

STPEND

S22
Y7

S21
S22

4500

1500

T4
Y10
s23



[ Mpumep 3 | Ceetodop newuexonHoro nepexoaa
YO (KpaCHbI}/I) ooo | Y3 (KpacHbin)
Y1 (OKentbin)
Y2 (3eneHbin) p
3|l Y4 (3eneHblin)
0
8l x
N
7 T\
YAl / 2\
(enenbiit) | |5 / WA
L /S / \
/ \
// A\
/ Yo
/ N\
/ i NN
i // / Y
// y VN
// / \
// XOJ,f / A
v )| / NN
Fava A / AN
/) ‘.,‘1. /£ AN
y U
// rad \
/ / AR
v / \ \
yav / \ A\
/ / \ \\
£ ;/ \‘ \
e BxogHble Knonka newexona X0 e BbixogHble Touku:  KpacHblii cBeT ans TpaHcnopta YO
TOUKM:

KHonka newexona X1

M1918=0
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XKenTbIi cBeT Ana TpaHcnopTa Y1
3eneHbInt cBeT Ansa TpaHcnopTa Y2
KpacHbIl cBeT neluexoaHoro nepexoaa
Y3

3eneHbIi CBET NeLLexXoAHoro nepexoaa
Y4



. Cxema npouecca ynpaslieHunsa cBeTohopamm newwexogHoro nepexoaa

M1924 +

Y2

e

X0+ X171 - KHonka newexoga

Y\ 3eneHblit cBET ANA TpaHcnopTa
/
Y3
( ) CeeTodop newexoaHoro nepexoga

Y2
3eneHblit cBeT Ans
TpaHcnopTa

 Foland
Y1

XKentbin cBeT ons

N

N ____TparcnopTa
0

AR KpacHbii cBeT ans
/ TpaHcnopTa

T2 | 500

4 |

Y3
KpacHbii ceeT
STPSﬂ}—( ) MELLEXOAHOrO Nepexoaa
I Y

T2 —

4\ 3eneHnbIn ceeT
STP S31 —{ ) newexopHoro nepexona
T3+ 2000
STP S32
T4

3eneHbIi cBET MUraeT

STP $33 ()

N/
S33

T c
) PV: 6

S34

> S32

KpacHbilh ceeT
neLuexofHoro nepexoaa

T6

8-20



e [Iporpamma ynpasreHus ceBeTodopamm neLuexogHoro nepexoaa

WinProladder FP-07
ORG M1924 STP $32
TO S0 T4 PV: 100
STP S0 FROM s32
out Y2 AND T4
¥ e out Y3 TO $33
LX]_I L_ﬁ FROM S0 STP $33
ﬂ\{; LD X0 OUT TR 0
[sTPs20] 0y OR X1 out ¥4
L ) ANDLD LD TR 0
10 EN{T0] 3000 TO $20 AND TU $33
il [Tos21 > TO 330 LD OPEN
sPa] ‘”) STP 520 c1 PV 6
out Y2 LD TR 0
EN{”'_ E*UU| T0 PV 3000 5 PV 100
n:—: T0 522 > FROM 520 FROM $33
Y0 AND T0 OUT TR 1
TP 522] () TO s21 AND NOT €1
EN{T2] 500 STP 521 AND 5
¥3 out Y1 TO S32
STP 30— ) T PV: 500 D TR 1
.T? to 531> FROM S21 AND C1
 ve AND T AND T5
STP 531§ () TO S22 TO s34
LEN STP 522 STP 534
T3 ouT YO ouT Y3
Tossz> T2 PV: 500 RST C1
STP 532 EN{[14] 100] STP S30 T6 PV: 100
| .T‘,‘ [Tosa™ out Y3 FROM s22
Ya FROM S30 FROM S34
STP S33| () AND T2 AND T6
Ss3 - ' T0 31 TO S0
j PV: 6 STP s31 STPEND
- out Y4
EN-T5] 100 T3 PV 2000
?l—T? [Tos32 > FROM $31
S 347> AND T3
) {‘,3 TO 532
[sTP 534 ')
RsT| €1
EN{T6 100
Fromsip——— - [Tos0 >
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| 8.6 Koabl olIMBOK CMHTaKcMCa ANS LWaroBbIX MHCTPYKLUMA |

Hwxe YKa3aHbl KOoAbl ownboK, BO3MOXHbIE npn ncnosnb3oBaHUK LWAroBbIX VIHCprKLJ,VIVIZ

E51

E53

ES58

E61

E72
E73
E74
E76

E79
E80
E81
E82
E83
E84
E85
E86
E87

E89
E90
E91

: TO(S0-S7) gomkHa HaunHaTbes ¢ MHCTpykumn ORG.
E52:

TO(S20-S999) He MoxeT HauMHaTbCA € MHCTPYKUun ORG.

: MHcTpykumsa TO 6e3 napHon nHcTpykumm FROM.
E54 :
ES6 :
E57 :

WHcTpykumsa TO gomkHa ctosATb nocne nHetpykumin TO, AND, OR, ANDLD nnn ORLD.
Mepen nHcTpykumen FROM gomkHa ctoaTb MHCTpykuns AND, OR, ANDLD mnn ORLD

WHcTpykumsa nocne FROM He MOXeT ObITb KaTyLLKOW Unu cpyHKUnen

: Katywka unm dyHkumsa gormkHa ctosite nepeg FROM B waroBoi nporpaMmme.
E59:
E6O0 :

Bonblwe yem 8 TO# B ogHoOM cxeme.

Bonblwe yem 8 FROM# B oHoI cxeme.

: TO(S0-S7) gomkHa ObITb pacnosnoxeHa Ha NepBO CTPOKE CXEMBbI.
E62 :

KoHTaKT 3aHMMaeT MecTo Ans UHCTpykumm TO.

: NMoBTopHas nHcTpykuma TO Sxx.

: MoBTOpHas NMHCTpyKuma STP Sxx.

: NMoBTopHas nHcTpykums FROM Sxx.

: STP(S0~S7) 6e3 napHoro STPEND mnnu STPEND 6e3 napHoro STP(S0~S7).
E78:

MHcTpykumsa TO(S20~S999), STP (S20~S999) unn FROM ctout nepeg unu 6e3 STP(S0~S19).

: MHcTpykumsa STP Sxx unn FROM Sxx ctout nepeg unmn 6e3 TO Sxx.

: MHcTpykumsa FROM Sxx ctout nepeg munu 6e3 STP Sxx.

: MakcumanbHbI YpoBEHb pa3BETBNEHWI OOSKEH ObITb <=16.

: MakcumanbHoe YMcno pas3BeTBEHNIA HA OAHOM YPOBHE AOSMKHO ObiTb <=16.

: He nomeluaiite waroByto MHCTPYKUMIO B nocregoBaTensHocTb TO->STP->FROM .

: OnpegeneHve nocnegosaTtensHocTn STP# He cooTBeTCTBYET NnocnegosatensHocTn TO#.
: CxoxaeHve He COOTBETCTBYET MapHOMY Pa3BETBIEHUIO.

: HesepHoe ucnonb3oBaxHve STP unn FROM go cxoxaeHus K uHcTpykuum TO.

: STP# nnn FROM# ctouTt nepeg cooTBeTcTBYlOWEN TO#.

E88 :

B atoin BetBn STP# nnun FROM# ctout nepepn cootBeTcTByloLen TO#.

: FROM# ctonT nepepg cooteTcTBytowwen TO# unn STP#.
: HeBepHoe ncnonb3oBaHne TO# B ogHOBpeMEHHOW BETBU.

. CDyHKLl,VI}O ynpaBrieHna XoA0M nporpamMmmbl HENMb35A UCMNOJ1b30BaThb B obnacTu cxembl NocrefoBaTenbHbIX

COCTOSIHUN.
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MpunoxeHune lNpoctoun nutepcgenc yenosek-mawmHa FB-DAP
[MoMmMMO hyHKUMIA AOoCTyNa K TakMepy, CHETHUKY, PErMCTPY M AaHHBIM KOHTaKTOB nporpammatop gaHHbix FB-DAP moxHo
MCMonb30BaTh ANs pasHblX APYrMX PyHKLUUIA, HaNpUMep, Kak AMCcnnen coobLeHNn CMrHanuaaumm, KHOMOYHbIV NynbT,
6eCcrnpoBONOYHbIN KApPTOBOZ M NPOCTON MHTEepdelc YenoBek-mawwmHa (MYM).

] MpocTton MYM FB-DAP

Mogenb FB-DAP-A(R) FB-DAP-B(R)
MapameTp
Oucnnen KK (aHrmnunckmi s13bIK), 2-CTPokn X 16-CcMBONOB, CBETOAMOOHAsS NOACBETKA

KHono4yHas naHenb

20 kHoNoK (4 x 5)

BecnpoBOnoYHbIN
cyuTbIBaTENb KapT

Tonbko -AR 1 -BR, pacctosHne 12~18 cm

Hal'lpﬂ)KeHI/Ie nnTaHnga

5B 24B

MoTpebnsiembli TOK

100 MA (120 mA) 41 wA (48 mA)

WHTepderic ceasu

HCMOS RS-485

MoakntoyeHHble crnyxebHble
TOYKMN

OanH koMnnekT Makc. 16 komnnekToB

[MoAaKnoYeHHbIM NOPT CBA3M
MNK

nopt 0,1,2 (13 HM nopT O 1 1 HyXXHO
npeobpasoBatb B RS-485)

nopt 0

O6wwme dyHKLUMK

Tanmep/cHeTymK, perncTp, AOCTYN K KOHTaKTaM (C 3aLimMTon 3anncu)

CneumanbHble (yHKLMM

Ouncnnen coobLieHni curHanMsaumm, HacTpamBaemble KHOMKM BbICTporo goctyna

‘DyHKLWIﬂ 3anncu Ha KapTty

|_|pl/| HEOOXOAMMOCTU 3aKaxnTe Y Hac KOMNNeKTbl annapaTtypbl CO cneynaribHbiIMKU HOMEepaMu

* MNK moaenen MA, MU moxHo noakntoumnTb K ycTponctsy FB-DAP-B(R) Tonbko Yepes nHtepdgenc FB-485.

| BecnpoBoaHbIi cunTbIBaTENDL KApT
Mopenb CARD-1 CARD-2
[MapameTpbl
Mamatb 64 6uta c N3bbITOYHBIM KOHTPOsBbHBIM KogoM (CRC) ans npoBepku AaHHbIX
[Onana3soH Temnepatyp -25°C~50°C (cootBeTcTBYeT cTaHgapty ISO7810)
aKcnnyaTaumm

MICTOYHMK NnTaHus

OneMeHT NMUTaHNs He HyXeH (MMTaHne NocTynaeT B BUAE PaaMOoBOIH, N3nyyaemMblx Mogynem
cuntbiBatens kapt -AR/-BR)

PacctosiHue cuntbiBaHus

12 cm~18 cm (oT nepegHen naHenun FB-DAP)

KonnyecTtBo UMKIOB 3anvcu

6e3 3anucu (Hekonvpyemblii) He meHee 10000 pa3

abaputbl (Mm)

86x54x13

Macca (rpammbl)

12
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| 1.1 BHewHwii Bug |
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| 1.2 BaxkHble MOMEHTbI Nepe/, HayaroM aKkcnnyataumm |

1 Tlpnubop FB-DAP ocHaweH dyHKuMen Bos3Bpata B pexum paboTbl (Nporpammartop obuwiero HasHayvewuss u 8/16
nporpamMmmpyembiX KHOMOK GbICTPOro 4oCTyna) nocrne oTkasza NUTaHusi, kaxablii npuéop DAP MoxHO nepeBecTu B pasHblIii
PEXMUM MPY NOAKIOYEHUN K HECKOTNBbKUM KOMMMEKTaM.

2 Tlpu pabote ¢ FB-DAP, peructpbl MINK D2944~D3071 Mcnonb3yroTcst B kKa4eCcTBE 30HbI CeLManbHOro HasHayeHus (B HUX
MOXHO XpaHWTb Habopbl AaHHbIX Ans Bcex dyHkumin FUN, kpome nyHkTa 11), nonb3oBaTenb He OOIMKEH UCMNOb30BaTb
perucTpbl 3TON 30HbI.

3 Jlobon nopt cBsA3W, npeobpasoBaHHbI B MHTepdenc RS-485 (nopT 2 m3HayanbHO paboTaeT kak uHTepdenc RS-485),
MOXHO MoAKniounTb k Habopy yctpoicte FB-DAP-B(R), konnyecTtBo ycTpoiicTe He 6onee 16.

noptO MK = | nepexopHuk FB-485P0 | =  WUnTepdeiic RS-485 TonbKo Tak, 4To6bl MOXHO BbINo
(HCMOS) noakntounts FB-DAPB (R)
noptt MK = | kommyTaTop FB-485 | ©  UHTepdpeiic RS-485

(RS-232)

4 Ecnu NNK nogkntoyeH k FB-DAP-B(R), To HoMepa pabouux Touek B MJIK orpaHuumnBatotcs amanasoHom 1~32.

5 TMMapameTpbl anst coeguHenus ¢ MJIK n FB-DAP-B(R) (DAP aBToMaTnyeckn HacTpamBaeT ckopocTb nepeaadn 9600 / 19200 /
38400) nopt 0, 1, 2 : 9600 / 19200 / 38400e4eTe7 6GUT AaHHbIX®1 cTonoBbI 6UT NpuMep:R4158=5521H, T.e. nopT2 Ha
ckopocTtn 9600 : R4158=5523H, T.e. nopT2 Ha ckopocTn 38400.

6 Ecnu nogkntodeHo Heckonbko npubopos DAP v niobble aBa unv 6onee n3 HUX MMEKT OONHAKOBLIA HOMEP paboyert TOuKY,
T0 Npu6op DAP 3anpocuT uamMeHeH1e Homepa, Anst aToro Heobxoaumo Beectn [+ [0+ [erow)+ fud ~ 111

7 B kayectBe nuHUM nepefayn gns umHTepderica RS-485 HeobxoamMMo Mcnonb3oBaTb BUTYHO Mapy C BHELUHWM 3KPaHOM.
CwmoTpuTe pasgen 12-5 B PykoBoacTee No akcnnyaTaumm 2, rae npyuBegeHa gpyrasi BaxkHasi MHcpopmaums.

8 Bpemsa ckaHuposanus MNIK BnuaeTt Ha nepuoa o6HosneHnst DAP.

9 [na nogknyveHus HecKkomnbkux npubopoB Mukponporpamma B FB-DAPB(R) pgomkHa 6biTe Bepcum V2.00 unu Bbiwe.
HaxmunTe ] + 24 + [ , Torna 6yaeT nokasaH HoMep BEPCUM MUKPOMPOrPamMMbi.

10 Ecnu PROLADDER (nnn FPO7) n DAP nogkntoyeHbl K Tomy xe komnnekty MK, To nameHeHne nporpaMmbl C MOMOLLbHO
PROLADDER 3anpelueHo; npu atom otobpaxaemas npubopom DAP uHdopmaums Tarimepa OyoeT HeBepHOW (B 9TOM
cny4vae Heob6xoaumo BbINONHUTL copoc DAP).
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11 Mukponporpammbl FP-07 ¢ Homepom Bepcuu He Hwxke V3.15 (BKMHOUUTENbHO) MOryT Mony4vaTb AaHHble C KOHTaKTOB,
peructpoB B 16 cnosax.

| 1.3 OcHoBHble pyHKLMM npubopa FB-DAP |

K ocHoBHbIM ¢hyHKUMsAIM npubopa FB-DAP oTHoOcATCS JOCTYN K OCHOBHOM MHOpMaLum, HacTpoiika napameTpoB dyHKumin FUN,
GecnpoBogHOE cuUMTbIBaHWE KapT M yHKUMA Aucnnes cooblieHuni. Bornee nogpobHO 3TM (PYHKUMM OMUCAHbl B CNEAYHLLIMX
pasgenax.

| 1.4 OYHKUMM HACTPOIiKM 0BLLEel nHopmaummn |
Mpnbop FB-DAP MOXHO ucnonb3oBaTb B KaydeCTBE YHMBEPCANbHOW MaHenu [OCTyna K AaHHbIM, a Takke Ans ocTyna K
pernctpam (R, D. W) u koHTaktam (X, Y. M, S). C nomoLibio onncaHHbIX B crnefytowem pasgene dpyHkumn FUN ero moxHo

Takke MUCMONb3oBaTb B pexume 3awmTbl 3anmcy gaHHbix T, C, R, D, X, Y. M. S. MmetoTca gea cnocoba npocmatpusaTb

uHcdopmaumo: ADR (obwue agpeca) u koHTponb DOC. [Ons nocnegHero pexvma WHoOpMauusi OOIMKHA COOTBETCTBOBATb
dopmaty DOC (16 cnoB Ha aHIMUINCKOM si3blke, CUMBOJIbI, HOMEpPaA), 3TO HacTpamnBaeTCst 3apaHee ¢ nomoLlbio Proladder unun FPO7
ana T, C, pernctpoB R/D v KOHTakToB, 4TOBObLI MOXHO 6bINo npocMoTpeTb hopmat DOC.

1 KoHTtponb no agpecam ADR
A. KoHTponb Tanmepa v cyeTymnka

[Haxumaemble KHOMKN] or (7] +[number] + fore]

Homep

Tanmepa nnum

cyeTymnka MonoxeHwne Kypcopa
—— ¥

YcTaBka
Tekylee 3HayeHue

Cratyc FB-DAP aBTOMaTM4ecku obHapyxmBaeT NnonoxeHne AeCATUYHON 3ansaTon
B. KoHTponk peructpos (R, D, DR, DD, WX(WY(WM(WS) n koHTakToB (X(Y(M(S)

[KoHTponupyembin ananasoHl

Tun T C D R DD DR | WX | WY | WM | WS X Y M S

0 0 0 0 0 0 0 0 0 0 0 0 0 0

AvanasoH | | | | | | | | | I | | | | I
259 255 2043 | 8071 | 2492 [ 8070 240 240 1984 984 255 | 255 | 2001 | 999

[Haxknmaemble kHoONKM] OI.
o e o) m=li=
+@l OI' OI'OI’ ]
{ OI' OI’ OI' :'
[MonoxeHwne Kypcopa 3HaveHne

L

MyHKT 1

MyHKT 2

“

Cratyc
MpunoxeHue - 3



H o603Ha4aeT 16-pnyHbIi kKog

L

< WX, WY, WM, WS MoxHO npocmaTpuBaTb TOSIbKO MO
OOHOMY, HO MMEEeTCS CTaTyC KaXaoro HaxaTus.

Y15 YO0
MpnmeyaHue: 1 Kypcop MOXHO nepemeLLaTb BBEPX U BHU3 HAXKaTUEM @ nnbo MoXxHO nepekntoyatbes mexay CV m PV.
2 HaxaTtnem unu |li_i| MOXHO YMEHbLUNTb UMK YBENUYUTb 3HAYEHNE KOHTPONMPYEMOro Yncna.
3 MNpu KOHTpONEe BENUYMNHBI MOXHO HEMOCPEACTBEHHO BBECTU HOBOE 3HAYEHMeE 1 3aTeM HaxaTb. @

—— “TRAFT
CoCTOSIHMS KOHTAKTOB MOXHO M3MEHUTb, HaXkaB + ‘

B (3]
4 Haxatunem == == MOXHO V3MEHUTb PEXUM OTOOPaKEHUS BENMYUHBI (B AECATUYHOM UMK
LIecTHaauaTepPNYHOM Koae).
2 KoHtpons DOC

5 DOC ona T10
- Tekyliee 3HayeHne

“

CocTosiHMe KOHTaKTa

< Peructp DOC
. 3HaueHune

Mpyumevanne 1 Haxatne + | MOXET NepekounTb pexmmbl koHTpons ADR 1 DOC.

2 [ina nepekntoveHus aucnnesa mexay CV (Tekylee 3HaveHne) u PV Taimepa (cueTynka) MOXHO
UCMosbL30BaTh @

o i
DOC.

[ L] MoxHo nepemeluaTbes BBEPX 1 BHU K CriefytoLLEMY KOHTPOMMPYEMOMY MYHKTY C MOMOLLbIO

3 Knonku 6bicTporo koHTpons FUN (FUN KEY 0 ~ 9, Bcero 10 kHonok)

HaxaTtune kHomnok @ { N

nonb3oBaTernem.

) = HenocpeacTBeHHOE OTOBPaXKeHWEe KOHTPONMMPYEMOro NYHKTa, HACTPOEHHOIO

MpumevaHve 1 KoHTponupyemble NyHKTbl MOXHO HACTPOUTL U3 criedytowmx dyHKumn “FUN”.

2 KoHTponumpyeMble NyHKTbI MOXHO oToBpaxaTh B obLieM pexume unu B pexxume DOC.
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| 1.5 ®yHkuvm FUN |

| 1.5.1 Bxop v BbIxof B pexumM dyHKUmin FUN

u Bxoa B pexum dyHkumnin FUN

PASSWORD OPEN

Haxmute
- [

- PASSWORD CLOSI

- PASSWORD SET

- DEFINE FUN KEY

B
Haxmute 5
[

-~ DEFINE ALARM

ADDRESS

- DEFINE SOFTKEY

(8-KEY)

- DEFINE SOFTKEY

MODE (8-KEY)

+ DEFINE SOFTKEY

(16-KLEY)
9 - ENTER SOFTKEY
MODE(16-KEY)
10 -+ VOLUME
L1+ SET DAP NO.
12+ MAX. DAP NO.
ONNETWORK({1~10)
] 13 - WRITE PROTECT
I 14 - RF CARD MODE
IS+ RFCARD
START ADDR
16 + ENABLE
KEYS MAPPING

(Maponb oTKpbIT)

(Maponb 3abnokvpoBaH)

(HacTpoiika naponsi)

(HactpanBaemble kHoMku GbicTporo koHTpons dyHkumin FUN KEY 0-9)
(HacTtpanBaembli Ha4anbHbIN agpec coaepXxaHnsa Ans npocMoTpa npu
TpeBore

(HactpanBaemble 8 cneumarnbHbIX KHOMOK)

(Bxoa B pexum 8 cneumanbHbIX KHOMOK)

(HacTtpanBaemble 16 cneumanbHbIX KHOMOK)

(Bxoa B pexum 16 cneumanbHbIX KHOMOK)

(PerynupoBka rpoMKoCTM)
(Hactpoiika Homepa DAP B ceTu ¢ Heckonbkumu npubopamu)

(Hactpowite makcumanbHble Homepa DAP B ceTn (1-16) npy Hanu4mm
0TBOAOB)

(3awwmTa gaHHbIX NO 3anuncu)

(BbiGop pexvma 6ecnpoBoaHON KapTbl)

(HavanbHbI agpec Homepa 6ecnpoBOAHON KapTbl AN XpaHeHWs)

(CooTBeTcTBYOLME CrieumanbHble KoHTakTbl kHonok ENABLE)

*: YkasblBaeT, YTO Npu NOAKMoYEeHNN Heckorbkux npubopos DAP kaxabii DAP MOXHO HacTpauBaTb OTAENbHO.
O: YKasbIBaeT, YTO Npy NOAKMYEHNN HeCKonbknx npubopos DAP nHdopmauusi, HacTpoeHHas 0gHUM 13 HUX, He ByaeT AOoCTynHa, Noka He
6yneT BbinonHeH copoc MIK.

| Bbixog n3 pexxuma cpyHkumii FUN B pexxum HacTponku obuien nicdopmaummn. Haxmure @

MpumevaHne

1 Ecnu nogkntoveHo Heckonbko npnbopos DAP, To nHdopmaumtio MoxHo xpanutb B MJ1K (D2944~D3071) ecnv oguH 13 npubopos

DAP HacTpoeH B pexum ntoboit dpyHkumm FUN (kpome nyHkTa 11).

2 Nocne Bxoaa B pexum FUN 4~15, 6e3 naponbHoit 3awmTbl Bce yHKLUMM FUN MOXHO BbIMOMHUTL TONBKO MPW HaXKaTuu. @ .
Mpu naponbHoW 3awmuTe He0HXO0AMMO CHavana BBECTV Naposib U TOSIbKO MOTOM MOXHO BbINOMHATL dyHKUMn FUN.

3 Ecnun ecTb naponbHas 3awumTta, To FB-DAP GyaeTt HacTpoeH B COCTOSIHME NaposibHOM 3alUMThl B HAYare Kaxagow onepaumu.

4 TyHKTbI PyHKUMA FUN 1~9 MOXHO BbI3BaTb HENOCPEACTBEHHO LIMPOBLIMU KHOMKAMU U 3aTEM NEPENTU K HYXXHOW (OYHKLMN.

5 Ecnu nocne BbINOHEHWst 04HOTO NyHKTa yHKUMA FUN HYXXHO BbINOMHWUTL ApYrie MyHKTbI, TO elle pas HaxMuTe Tpu

KHOMKW. ' + @+@
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| 1.5.2 Onucanve dyHKumm FUN
. FUN 1~3 (napornb)

1 Maponb MoxeT cogepaTb A0 4 UMdp, OH He 3aBUCUT OT Napons nporpammbl LADDER.
2 MNocne HacTpoVikvM Napons Npnbop BXOAMT B COCTOSIHUE NapOorbHOW 3aluThbl NOCIEe CBOEro 3anycka.
3 B pexume naponbHon 3awwmTel He 6yaeT Aoctyna K dyHkumam FUN.

e FUN4 (ONPEOENEHME KHOMKN ®YHKLUNW FUN) :HacTtpavBaeMble KHOMKN BbICTPOro KOHTPOS OYHKLUNIA

[4~ DEFINE FUN KEY | FUN KEY 0 _
J >T10 {ADR

@B L )

( FUN KEY 9 ]
> R1000 /{DOC"

1 Bcero nmeetcsa 10 HacTpanBaembIX KHOMOK BbICTPOro Aoctyna K yHKUMaM
2 Bce pocTynHble Ans KOHTPOMS NyHKTbl MOXHO onpeaenutb B 10 (pyHKUMOHANbHbIX KaBULLIAX.

3 Mpu Haxatn  [sr]+ &) MoxHo BbIGpaTh ADR 1nn DOC.

e FUNS5 ( (OMNPEAENEHVNE AOPECA CUTHATI3ALINN) ) HactpanBaembii agpec cooblleHns ans npocMmoTpa npu
TpeBore.

1. Bcero nmeetca 10 HavanbHbIX agpecos, T.e. 10 ypOBHeW 1 CUrHanoB TPEBOr L.

2. Bce gocTynHble Ang KOHTPONSA MYHKTbl MOXHO onpeaenuTb B ykasaHHbIX 10 HayanbHbIX agpecax.
3. Mpwu HaxaTtum + MoxHo BblopaTb ADR unu DOC gna gucnnes.

4. PeXuMbl KOHTPOSSI CUrHanoB TPEBOrM Ha AMCNee NokasaHbl HUKeE:

[CooTBETCTBYOLMIA CMIMCOK KOHTPOSS]

YpoBeHb Tpesoru (no KoHTaKT KoHTpons PervcTp uHaunkauum HavanbHbI agpec
npuopuTeTY) oTobpaxkaemoro coobLieHus
TPEBOIA 0 M1900 R3820 OnpegensieTcs nonb3oBaTenem
TPEBOI'A 1 M1901 R3821 OnpepgensieTcs nonb3oBaTenem
TPEBOIA9 M1909 R3829 OnpegensieTcsa nonb3oBaTenem

[Mpumep] MycTb HavanbHbIM agpec ALARM 0 (TPEBOTI'A 0) otobpaxaeT cogepxunmoe R100,
Ecnn M1900=1, To agpec TpeBoru ansa gucnnesa paseH R100 +(R3820)

Ecnun R3820=0 = Agpec gucnnes unu DOC B R100
R3820=1 = Appec gucnnes unn DOC B R101
R3820=2 = Agnpec gucnnes unn DOC B R102

Mpumevanne 1 pu BO3HNMKHOBEHUW TPEBOIMM HECKOSLKUX YPOBHEN, MOXHO NPOCMOTPETb Tonbko agpec nnu DOC craplero
npuoputeta. Agpec nnu DOC TpeBOorM ¢ MeHbLUUM NPUOPUTETOM HEmb3si MPOCMOTPEeTb, Noka He Oyaet
OTMEHeHa TpeBora co CTapLUuMM NPUOPUTETOM.

MpumevaHve 2 [Ons npocmoTpa DOC (coobuieHne) ¢ 16 uudpamm kak Bbille COOEPXUMOE COOTBETCTBYIOLLErO perncrpa
nHankauum (R3820~R3829) MOXHO M3MEHUTL B NOGON MOMEHT ANst LOCTUXKEHUS HYXXHOW LIENMW.

Mpumevanne 3 M1911 MoXeT ynpaBnaTb HanMyYMeM 3BYKOBOro curHana tpesorn. Ecnm M1911=0 (no ymondaHuto), TO
3BYKOBOW curHan 6yaet nogasaTbCs.
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FUN 6 (OMNPEOENNTb 8 MPOrPAMMUPYEMBbBIX KHOIMOK) : 8 HacTpanBaeMbix Nporpammupyembix KHOMOK
FUN 7 (BXO[ B PEXXKMM 8 NMPOIPAMMUPYEMBbIX KHOTIOK) : Bxoa B pexum 8 nporpammupyembiX KHOMOK

1. MoxHo camomy onpegenntb 8 nporpammupyemMbiX KHOMOK - . @ . . @ - @ . @ .
2. JoctynHbin gnanasoH: RO~R3839, D0~D2943,M0~M1899.

3. MNpu onpepeneHnn MO~M1899 Takyto KHOMKY MOXHO onpegenuTb B OOHOM U3 NATU PEXMMOB.

Pexum | Onpegenexuve OnucaHve

0 YcTaHoBka S HacTpouTb 3TOT KOHTaKT B 1

1 C6poc R HacTtpouTb 3710T KOHTaKT B 0

2 Mmnynsc M 1 npu HaxaTun, 0 Npn oTNyCKaHUn

3 WHBepcus | [Mpn 0QHOKPATHOM HaXkaTuW BenuYMHa UHBEPTUPYETCS.
4 MoHnuTtop V OTCcnexuBaHne 3Toro KoOHTakTa

[Mpumep] Mpeanonoxmm onpegerneHo kak RO, onpe,qeneHo kak MO B pexxume 0 (ycTtaHoBka). Bongem B pexum 8
nporpamMmmmpyembiX KHOMOK C MOMOLLbIO (PyHKLUMK 7.

Tenepb HaXXMeM =oTobpaxaeTcsa agpec DOC gns RO.
=>oTobpaxaetca agpec DOC ana MO n MO yctaHasnueaetcs B ON

Mpumeyanue 1 Mocne onpeaeneHyst 8 NPOrpaMMMpPyeEMbIX KHOMOK MpY BbINMONHEHWUN (hYHKLUMK 7 OHa BXOOUT B PEXUM paboThbl

c 8 nporpammupyembiMKU KHOMkamu. Tenepb 8 mnporpaMMupyemMbix kHonok 6yayT paboTtaTb cormacHo
onpeaeneHnsaMm QyHKLUK 6.

.
Mpumeyanne 2 Ob6e KHOMKM : moryT paboTtatb 6e3 onpeaeneHusi, Ho Bce Apyrue kKHomku He GyaeTt pabortatb 6e3
onpeaeneHus.

Mpumevanne 3 [ns Bo3BpaTa B 0ObIYHbIA peXxuMm paboTbl HAXMUTE b + (copepxumoe D2972) + @ , TOe cogepxmmoe
D2972 B ananasoHe 0000~9999 (HyxHbl 4 UNdPbI).

FUN 8 (ONPEJENNTb 16 NMPOrPAMMUPYEMbIX KHOIMOK) : MoxHo camomy onpegenutb 16 nporpammmnpyemMbix KHOMOK
FUN 9 (BXOL B PEXKUM 16 NMPOrPAMMUPYEMbIX KHOIOK) : Bxoa B pexvm 16 nporpaMmMmpyemMblX KHOMOK
1. JocTynHbl 4ns onpeaeneHnst 16 NporpaMMUpyeMblX KHOMOK ~ @ . - -]

2. fonycTumelin gnanasoH : T0~T255, C0~C199, R0~R3839, D0~D2943, M0~M1899

3. MNpu onpegeneHnn MO~M1899 3Ty KHOMKY MOXHO ONpeaenuTb B OOHOM U3 NSATU PEXUMOB M TOrga npy nokase coobLlieHus
€CIU KHOMKY HaxaTb, TO M300paxeHue Ha gucnnee He byaeT N3MeHATbCS.

Pexum Onpepgenexnne OnuncaHue
0 YcTaHoBKa S HacTponTb 3TOT KOHTaKT B 1
1 C6poc R HacTtpoutb 370T KOHTaKT B 0
2 Vmnynbc M 1 npu HaxxaTumn, 0 Npu OTNycKaHUn
3 WHBepcus | [Mpy ogHOKpPaTHOM HakaTuu BENUYMHA MHBEPTUPYETCS.
4 MoHuTOop V OTCcnexuBaHne 3Toro KOHTakTa

4. Ecnu onpepgenenbl kak T, C, R unn D, To Ana M3MEHeHMs1 3Ha4YeHMs HaJo HaxaTb |@| nnu ‘ , Npn aTOM
cooTBeTCcTBYlOWas siyenka M1840~M1871 6ynetr paBHa ON (ons OOCTWMKEHMS STOro Monb3oBaTenb [AOMMKEH 3anucatb
npouenypy nobasnenus/solumtanma 1 B nporpamme LADDER).

Mporpa
MMupye

was 0 1 2 3 4 5 6 7 8 9 T c D R |SHFT| ¢

KHOMKa

ﬁ M1840 [ M18471 | M1842 | M1843 | M1844 | M1845 | M1846 | M1847 | M1843 | M1849 | M1850 | M1851 | M1852 | M1853 | M1854 | M1855

@ M1856 | M1857 | M1855 | M1859 | M1860 | M1861 | M1862 | M1863 | M1864 | M1865 | M1866 | M1867 | M1868 | M1869 | M1870 | M1871
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[Mpumep] Mpeanonoxmm || onpeperneHo kak RO, onpegeneHo kak MO B pexume 1 (cbpoc).

Boingem B pexum 16 nporpammmpyemblx KHOMOK C MOMOLLbIO hyHKLmK 9.

Haxmute =  OtobpaxaeTcsa agpec DOC gnsa RO, n 3aTeM HaxxmuTe , ee cooTBeTcTBYOWMIA M1850 6ynet
paseH ON; n nocne otnyckaHusa 6yaet paseH OFF. '

] = SSS otobpaxaetcsa agpec DOC gna MO u MO yctaHaenuaetcsa B OFF

Mpyumeyanue 1: Mocne onpegeneHusa 16 nporpammupyembiX KHOMOK MPU BbIMNONHEHUU DYHKUMM 9 OHa BXOAUT B PEXUM
paboTbl ¢ 16 NporpaMMmMpyeMbiMU KHOMKaMK U Tenepb 16 nporpaMmMumpyemMbix KHOMOK OyayT paboTaTtb
corfnacHo onpegerneHmam dyHKummn 8

MpuMeyaHue 2:  [N1sl BO3BpaTa K HOPMaNbHOMY PeXuMy paboThl HaxmmuTe ~ [ - | T

FUN 11 (HACTPOWMKA HOMEPA DAP) : Ecriv noakmntoueHbl HecKonbKo npubopos, To HacTpoiite Homep DAP.

Mocne Toro, kak Bce uHTepdelicbl cea3n FB-PLC npeobpasoBaHbl B uHTepdeiic RS-485 (nHTepdeincHbIi nopT2
n3HavanbHO ABnsieTca uHTepdericom RS-485) moxHO nogcoeavHuTb 16 komnnektoB npubopos FB-DAP-B(R). Y kaxgoro
npmubopa DAP pomkeH ObiTb YHMKanbHbIN HOMep 1~16 (Mpu 3TOM OAMH U3 NpPUBOPOB AOMKEH UMETb HoMep 1). DTOT HOMep
DAP Hukak He cBsizaH ¢ Homepamu [J1K, T.e. 3T HoOmepa MoryT coBnagaTtb ¢ Homepamu 1K,

FUN 12 (MAKC. HOMEP DAP B CETW) : Ecnv nogknto4eHbl HECKOMbKO NpMOOPOB, TO HAacTponTe Hanbonblwmin Homep DAP B
cetn. (Makcumym 16 npnbopos DAP, no ymonyaHuio 7)

Mpu noaknoveHnn Heckonbknx npubopos FB-PLC MoxHO coeamHuTb ¢ HoBbiMM npubopammu DAP. Ho yem OGonblue
Oyget uucno npubopos DAP, Tem Gonblue NoHagobuTCa BpeMeHM Ansi 0OOHOBNEHUS MHpopMaumun B Kaxxaom npubope DAP.
Moatomy yctaHoBka HebonbLuoro Homepa DAP (konuvectso DAP He MOXeT npeBbIlaTbh 3TOT HOMepP) B CETU COOTBETCTBEHHO
yMeHbLUaeT BpeMsi 06HOBNEHMS nHcopMaumu.

FUN 13 (3AWUNTA 3AMNCK) : NHpopmauns 3anmcbiBaeTcs

OTa hyHKUMS nNpegHasHadveHa ons koHTponupyembix nyHkToB (T, C, R, D, Y, M, S) 1 no3sonsieT pasgenbHO HacTpouTb
ONS HUX PEXUM 3alnThl 3anmcu. HyxHO 3amonHuTb COOTBETCTBYIOLLYIO NMo3vumio 1 1 Torga aToT NyHKT OyaeT 3aliuileH ot
3anucu 1 ero MoXHo GyaeT TONMbKO CYUTLIBATD.

FUN 14 (PEXXUM PALVNOCBA3U C KAPTOWN) : iy uteHus GecrpoBOIOUYHOM KapThi

MODE="0" © T[lpun cuuTbiBaHMM pagmokapTbl dTa YHKUUS MOKasbiBaeT cocTosiHne kapTbl - OK unu owwubka. Ecnm
paguvokapTa 3a npegenamv AanbHOCTU CHMTbIBaHMSA, TO nosiBuTcs cooblueHne "NEXT", ykasbiBatoLlee, 4To
MOXHO MOAKIIOYUTL APYTYI0 PaANoKapTy.

MODE="1" ©> T[locne cuuTbiBaHMS paguokapTbl MNOLAETCS OOWH 3BYKOBOM CUrHanm M He oOTobpa)kaeTcsi Hukakas
nHdopmaLms, Tak YTo npouecc YteHus 6yaet uatu 6eictper. Ecnv nogknioyeHo mHoro npubopos DAP, To
3TOT PeXVM YBENUYMBAET BPEMS KOHTPOIS MHpopMaLumm Kaxgoro npubéopa npumepHo Ha 60 Mcek.

FUN 15 (HAYATBbHbIN AIPEC PAOVIOKAPTDI) : HavanbHbin agpec Ans XpaHeHUs HOMepoB 6ecnpoBONOYHbLIX
pagunokapT

C nomoLLbio 3TON (PYHKLMM MOXKHO HACTPOUTL afpec AN XpaHeHus HoMepa KapTbl B AnanaszoHe D0~D2860 (no ymonyaHuo
D2860). bonee nogpobHo aTO onucaHo B pasgene "®yHKumMM YTeHnst 6ecnpoBONOYHON pagmokapTel” B 1.6.

FUN 16 (PASPELUEHME OTOBPAXXEHWA KHOMOK) : CooTBeTCTBYIOLIMI CneumanbHblil KOHTaKT pas3peLlleHnst KHOMOoK
Ecnu aTy dpyHkumnto HacTpouTs B "Enable" (Pa3pelueHo) 1 BOWTH B pexuMm nporpaMmmMmnpyemblx KHOMOK (8 KHOMOK 1 16 KHOMOK),
TO HaxaTue OMpefeneHHONn MporpamMMMpyemMon KHOMKU MPUHYAWUTENbHO YCTAaHOBWUT COOTBETCTBYIOLLUMIA KOHTAKT MopA

oaMHakoBbIM HoMepoM B cocTosiHve ON, a ocTanbHble KOHTakThl nepengyT B coctosiHne OFF. Ecnu aT1a dyHKUMSA HacTpoeHa B
“Disable” (3anpelueHo), TO COOTBETCTBYOLMIA CrieLmanbHbIA KOHTaKT aToro npubopa DAP He Byaet paboTarts.
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Hwxe ykasaHbl COOTBETCTBYHOLLME CnieunanbHble KOHTaKTbl pa3nmyHbix KHoNnok DAP B pexunme 16 KHOMOK:

KHOTM
No. Sltle|lo|rRII | A1 |o]8]|5s|2|sw|o]s]|s]|C

1 MA784 | M1785 | M1786 | MA787 | M1788 | M1782 | M1790 | M1791 [ M1792 | M1793 | M1794 | MA795 | M1796 | MA7OT | M1798 | M1799
2 MATE8 | MITE9 | MA770 | MATTT | MI772 | MA773 | MATTA L MATTS [ MATTE | MATTT | MA778 | MATTO | M1780 [ MATET [ M1782 [ M1783
3 MA7S2 | M1753 | M1754 | MA755 | M1756 | M1757 | M1758 | M1759 | MATEQD | M1TE1 | M1762 | M1TE3 | M1764 | MATES | M17EG | M1767
4 MAT36 | M1T37 | M1738 | MA739 | M1740 | M1741 | M1T42 | M1743 | MAT44 | M1745 | MA746 | MATAT | M1748 [ MAT4Q | M1TS0 [ M1731
5 MAT20 [ M1721 | M1722 | MA723 | M1724 | M1725 | M1T26 | M1T727 | M1728 | M1729 | M1730 | MAT31 [ M1732 [ M1733 | M1734 | M1735
6 MA704 [ M1705 | M1706 | MA707 | M1708 | MA1702 | MATI0 | MAT1T [ MAT12 | MITA3 | MAT14 | MATAS [ M1T16 [ MATAT [ M1718 | M1712

7 M1688 | M1680 | M1690 | M1691 | M1692 | M1693 | M1694 | M1695 | M1696 | M1697 | M1698 | M169% | M1700 [ MATO1 [ M1702 [ M1703

8 MAE72 | M1E73 | M1674 | M1675 | M167TE | M1ET7 | M1678 | M1679 | M1680 | M1681 | M1682 | M1683 | M1684 | M1635 | M1686 | M16&87

9 M1656 | M1657 | M1658 | M1659 | M1660 | M1661 | M1662 | M1663 | M1664 | M1665 | M1666 | M1667 | M1658 | M1663 | M1670 | M1E71

10 MAE40 [ M1641 | M1642 | M1643 | M1644 | M1645 | M1646 | M1647 | M1648 | M1649 | M1650 | M1651 | M1652 | M1652 | M1654 | M1655

11 M1624 | M1625 | M1628 | M1627 | M1628 | M1629 | M1630 | M1831 | M1632 | M1633 | M1634 | M1635 | M1636 | M1637 | M1638 | M1639

12 MAG08 | M1609 | M1610 | M1G611 | M1612 | M1613 | M1614 | M1615 | M1616 | M1617 | M1618 | M1619 | M1620 | M1621 | M1622 | M1623

13 M1592 | M1593 | M1594 | M1595 | M1596 | M1597 | M1598 | M1599 | M1600 | M1601 | M1602 | M1603 | M1604 | M1605 | M1806 | M160T

14 MASTE [ M1STT | M1578 | M1579 | M1580 | M1581 | M1582 | M1583 | M1584 | M1585 | M1586 | M1587 | M1588 | M1589 | M1520 | M1521

15 MA560 [ M1561 | M1562 | M1563 | M1564 | M1565 | M1566 | M1567 | M1568 | M1569 | M1570 | M1571 | M1572 | M15732 | M1574 | M1575

16 MM1544 | M1545 | M1546 | M1547 | M1548 | M1549 | M1550 | M1551 | M1552 | M1553 | M1554 | M1555 | M1556 | M1S5T | M1558 | M1552

“ @ , T.€. KHOMKK undp He

B pexuvme 8 KHOMOK AeVCTBYIOT TOMBLKO 8 KHOMOK

ZeucteytoT. U : MMakoT MecTo kHonok [7] 1 HO ANs Toro, YToBbl COOTBETCTBYIOLME CELManbHble KOHTAKTbI

paboTanu, obe KHOMKM AOMKHbI ObITb ONpeaeneHbl Kak NporpaMmmmpyemble KHOMKK.
(Mpumep) No.2 HaxaTne 1768 ©ynet paBHa ON, 1 M1769~M1783 6yayT paBHbl OFF.

Ne 5 Haxatune . 1722 6ypet paBHa ON, u gpyrue koHTakTbl M1720~M1735 6yayT paBHbl OFF.

| 1.6 OyHKUMM YTeHnss BecnpoBONOYHON KapTbl |

MpumeHsiemas pagvokapTta siBnsieTcst paguokapTon Tonbko YTeHus (RF-CARD-1) unu paguokapton yteHusi/3anmcun RF-CARD-2), B
3TOM Cry4ae HoMep pagvoKapThl TOMLKO YTEHNE SBNSETCA YHMKanbHbIM (C 16 undpamm 0~F), OH He JOMmKeH NOBTOPSATLCSA U €ro Henb3s
konupoBaTb. Bce Homepa kapT, cuntbiBaeMble npubopom FB-DAP-AR(BR), OomkHbI 6bITb 3alumgpoBaHbl KOAOM C BbICOKOW CTEMNEHbIO
3aWmnThI.

PacctosiHue uyteHus Ons pagvokapTbl 06blMHO cocTaBnsieT 12~18 cMm, kapTy Heobxoaumo fgepxaTb Ha yAaneHuuM OTCUMbHbIX
3MEeKTPOMAarHUTHbIX MOJIeN U OT NPOBOAOB C BbICOKUM HANpPsXKEHWEM UM TOKOM.

Kaptbl uyTtenus/sanucu (RF-CARD-2)moryT wucnonb3osaTb npubopel FB-DAP-W  komnanum Fatek co cneumanbHbiMu
nocrnegoBaTenbHbIMU HOMepamu AJ1si 3anMcu HoMepoB KapT. HoMepa kapT KOAMPYHTCS U CBsi3aHbl C 3aBOACKMMU HOMepaMu annapaTtoB
(nepBble 4 koga SIBMSAOTCS 3aBOACKMM HOMepPOM annapara, nocrnefHve 12 KogoB onpefenstoTcs nonb3oartenem). lNpaBunbHble
HOMepa MOXHO cyMTaTb TONbKo Yepes npubopbl FB-DAP-W komnaHun Fatek. C nomoubto doyHkumm FUN 17, npubop FB-DAP-W moxeT
BBecT 12 undpp O~F unu ncnonb3oBatb @ ) 0N u3MeHeHus Homepa kapTol. HakoHel,. nomectute kapTy RF-CARD-2 Ha

pacctosiHum 12 cm oT FB-DAP-W 1 3atem HaxmuTe @ , NpY 9TOM HOoMep KapTbl 6yaeT 3anucaH B RF-CARD-2.
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Adeiikn namaT ANa XpaHeHUsa U NpUMeHeHne HoMmepa KapThbl
FB-DAP coxpaHsieT HoMepa paguokapT Mpu HamnuyMu paccTosHUS CuuTbiBaHMA B ABYX yyacTtkax B [JIK. 3Tu yyactkm n mx
NPpUMEHEHWe ONUCaHo HMXe.

4 HensmeHHo B pernctpax R3835~R3839 (Bcero 5 pernctpos): Bo Bpems paboTkl cnegyet koHTponuposats M1910.

dopmat HoMeDpa KapTbl
R3835 N1 N2

R3836 X MK K N1: Homep DAP 1~16 (T.e. TH~10H)
R3837 s, N2: 52H (R:kapTa Tonbko 4YteHus) unu 57H (W: kapTa 4YTteHus/3anmcu)
] R3836~R3839 xpaHut 16 undp 0~F Homepos kapT

R3838 WX
R3839 KKK K

MpymeHeHne:

Tonbko B pexume KOHTpons (Mnu pexume nporpammupyembix kHomok 8/16) (6e3 dyHkumin FUN) u npy HaxoxgeHum
pagmokapT Ha paccTtosHun cunTbiBaHus, FB-DAP(-AR or -BR) MoxeT nepegatb Homep pagnokapTbl BMECTE C HOMEPOM
DAP B peructp INJIK R3835~R3839. B pexume 0 dpyHkummn 14 (PEXXKUM PAOVOKAPTDI), nonb3oBaTento HYXHO TOMbKO
CpaBHUTbL HOMep kapTbl. Ecnn oH OK, To HyxHO Tonbko HacTpouTb M1910 B 1 1 3aTem npubop DAP nokaxeT “OK” unu
“‘ERROR” (Owwubka). Ecnu paamokapTbl HET Ha pacCTOsiHUM CUYUTLIBaHWS, To Npubop DAP BbiBOAUT coobueHne “NEXT”
(Cnepytowee) n ounwaet cogepxkumoe pernctpos MJIK R3838~R3839 B 0, 4To NO3BONSET NPUHSTL AaHHbIE C APYron
paguokapTel. B pexume 1 dyHkumm 14 kak Tonbko npubop DAP cuMTbiBaeT HOMEp KapTbl, OH COXpaHsieT ero B
R3835~R3839 n nogaet 3BykoBon curHan. ocne yganeHns pagmokapTbl COAEPXUMOE NATU PErMcTpoB He U3MEHSeTCA.

OcobeHHOCTU NpUMEHEHUS:
Ecnu nogkntoyeH OoavH MM HECKONbKO NpMOOPOB, HO paaMoKapTbl UCMOMb3YKTCS pedko, To paboTaTb ¢ MpPorpaMmoi
6yneT oyeHb NpocTo. Ho ecnv Homepa KapT CUMTBIBAIOTCSl OOQHOBPEMEHHO C pa3nuuHbix npubopos DAP, To MJIK 6yget
CMOXHO MPaBWUMbHO MHTEPNPETUPOBATL NHAOPMALMIO.

5 TpepyctaHoBkn D2860~D2939 (16 pasnuuHbix npubopoB DAP 3aHumaloT no 5 perncrtpoB kaxgbl, T.e. Bcero 80
perucTpoB, HO 3TU SAYENKN MOXHO U3MEHWUTL C MOMOLLBIO PyHKUMK 15) pasaensHo ynpasnsaoT ogHon Todkon M1880~M1895 B
npouecce paboTbl.

dopmat Homepa kapTel ~ ®opmaT Homepa kapTel  PopmaTt HomMepa KapThbl dopmaTt Homepa KapTbl

D2860( N1 N2 D2865( N1 N2 D2870[ N1 | N2 D2935( N1 N2
D2861 KKK K D2866 KKK K D2871 X KK X D2936 X K KX
Dz862 MK K D2867 XM KK D2872 HH XK | D2937 X KKK
D2863 KKK X D2868 KKK X D2873 XX KX D2938 X K KX
D2864 KKK D2869 MK K D3974 XX K X D2939 X K KX

No. 1 No. 2 No. 3 No. 16

| | U 1)
M1880 M1881 M1882 M1895

MeToabl npumMeHeHuns:
MeToabl NpMMEHeHWs TOYHO Takue, Kak OnucaHbl Bbille, HO MecTa XpaHeHUs HOMEpOB KapT W COOTBETCTBYHLUME
ynpaensioLue KoHTakTbl 6yayT agpyrme. Hanpumep, B pexvmve 0 dyHkumm 14 asa npubopa DAP cunTbiBatoT paguokapTy,
n aBa npubopa nocbinawT oAMHaKoBble HOMepa kapT B ABa pasHbix mMecta B R3835~R3839 un D2865~D2869
(cooepxMmoe Opyrux permcTpoB HE MEHSIETCS) NMPU 3TOM KIMEHTY HY)XXHO TONbKO ynpaBnaTh svenkon M1881, utobbl DAP
nokasbiBan  “OK” unun “ERROR”. Tocne yganeHwus paguokapTel cogepxumoe 10 pernctpoB R3835~R3839 wu
D2865~D2869 6ynet copoLueHo B 0 (HO OHO OCTAHETCst HEM3MEHHBLIM B pexume 1).

OcobeHHOCTU NPUMEHEHWS:
Ecnu noakntoyveHbl Heckonbko npubopos DAP, To paanMokapTbl MOFYT CYUMTbIBATLCH M3 pasHbix Nnpubopos DAP un kaxabiv
npubop DAP nmeeT cBoe cOBCTBEHHOE MECTO AN XPaHEHUSI HOMEPOB KapT M CBOM TOYKW ynpaBneHusi, Tak uto MNJIK He
MOXeT OLWNBUTBLCA, HO MPOrpaMMMpPOBaHNE CTaHOBUTCSA Boree CroXHbIM.
< Ecnu Bbl He xoTuTe, 4Tobbl R3835~R3839 0TOGpaanu 3HadeHne Homepa KapTbl, TO Bbl MOXETE C NMOMOLLLIO MPOrpaMMbl
PJ1C 3anonHuTb 3Tn perucTpbl ApYrMMu NOCTOSHHBIMU 3HAYEHUSIMUN.
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.7 ®PyHKUMA NpocMOTpa cneumasnbHbIX COOOLEHNI |

B pexume obLLero KOHTPOnsi U pexunme nNporpammmpyembix KHOMoK (16 unm 8 KHOMoK) Nonb3oBaTenb MOXET CKOH(UIypUpoBaTb
npnbop DAP ans npocmoTtpa nboro tvna coobleHnid, npu 3Tom ase ctpoku XKKI mMoryT ynpaensTbCs HE3aBUCUMO, YTOObI
nokasbiBaTb pasHble coobweHuns. Kaxgoe coobuerne umeet anuHy 1~511 6yks n undp (kog ASCII), B HEFO MOXHO BKITHOYUTb
He Gonee 16 nepemeHHbIX (ecnM He Ucnonb3ylTcs 32-OUTHbIE MEepPeMEHHbIE, TO MOXET ObiTb A0 22 nepemeHHbIX). Ecnu
coobLeHne cogepxut 6onee 16 cnmBonoB, TO OHO GyaeT nNpoABMraTtbCA BREBO MO AMCANE, MpU 3TOM MOXHO HacTpoUTb
CKOPOCTb 1 May3y Takoro NpoaBUXKEHUS.

.7.1 lNpumeHeHne ancnnes coobLeHni \

MoxHo nopknounTe Heckonbko npubopoB FB-DAPB(R) - o 16 (uicno 1~16). Kaxabin npubop DAP MoxeT He Tonbko
OTAENbHO MOKasblBaTb pasHble COOOLLEHWs, MOXHO 3acTaBuTb Bce nNpubopbl DAP 0OOHOBpPEMEHHO mMOKasbiBaTb OOHO
coobueHune. Ecnu Bbl HacTpouTe cneumnanbHbii koHTakT (R3780~M3813) B Enable, To DAP 6yaeT nokasbiBaTh coobLieHne (Kog,
ASCII), ykazaHHOe COOTBETCTBYHLUMM pernctpoM mHaukauumn (R3780~M3813). CogepkaHnemM perncrpa uHamMkaumm siBnsieTcsi
HavanbHbIA perncTp coobLieHus, T.e. Hadano koga ASCII. CopgepxaHue perncrpa MHAUKaLUUMM MOXHO BCErga M3MeEHUTb, YTOObI
NnokasblBaTb pasHble COOOLLEHMS.

Hwke nokasaH cnucok crieuunarnbHbIX KOHTaKToB U perncTtpos nHAMKauumn, no KOTOpbIM kaxabin DAP 0To6pa>KaeT coobuieHre
Ona AaHHOro KOHTaKTa.

Homep Crtpoka XK 1 Ctpoka XK 2
nokasbiBaemo Cneumanb- Pernctp CneumanbHbli Peructp
ro COOGU.l,eHI/IFl HbllA KOHTaAKT MHOUKaLunn KOHTaKT MHOUKaLunmn
1~16 M1800 R3780 M1801 R3781
1 M1802 R37E2 M1803 R3783
2 M1804 R3784 M1805 R3785
6 M1806 R3786 M1807 R3787
4 M1808 R3788 M1809 R3789 N . .
< YKasaHHbIN perMcTpoM MHANKAUUN HavanbHbIN
5 M1810 R3790 M1811 R3791 pPerucTp CooBLUEeHNs 03HaYaeT: |
6 M1812 R3792 M1813 R3793 0~8070 : 03HayaeT RO~R8070
! MT814 R3704 M1819 R39S 10000~13070 : o3HauaeT DO~D3070
8§ M1816 R3796 M1817 R3797 .
« CneumanbHble koHTakTbl M1800 n M1801 umetoT
] M1818 R3798 1819 R3790 NPUOPUTETHYIO (byHKLI,V”O aucnnes.
10 M1820 R3800 1821 R3801 % M1911 MoxeT ynpaBnsiTb HanNnU4nMeM 3BYKOBOIO
11 M1822 R3802 1823 R3803 curHana tpesoru. Eciin M1911=0 (no
YMOJIYaHMIO), TO 3BYKOBOW curHan byget
12 M1824 R3804 M1825 R3805 nopaeaTbeA.
13 M1826 R3806 M1827 R3807
14 M1828 R3808 M1829 R3809
18 M1830 R3810 M1831 R3811
16 M1832 R3812 M1833 R3813
(Mpumep) Mycte M1803 usmensietca 0—1, R3783=100
PesynbTar Crtpoka 2 XXK[ nokasbiBaeT coobiieHne Ne1 B koge ASCII, HaumHas ¢ pernctpa R100.
(Mpumep) Myctb M1828 namensietca 0—1, R3808=10000
PesynbTat Crtpoka 1 XK nokasbiBaeT coobLieHne Ne14 B koge ASCII, HaunHas ¢ permctpa DO.
(Mpumep) Myctb M1801 namensietca 0—1, R3781=0
PesynbTar Ctpoka 2 Bcex DAP nokasbiBaeT coobuieHune B koge ASCII, HaumHas ¢ peructpa RO.
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| 1.7.2 dopmat UHdopmaLmm B coobuieHumn (Tabnuua ASCI) |

dopmat nHopmaLmn B coobLLEHNSX OYEHb MOXOX Ha dopmaT danna nHgopmaumm B koge ASCII, onncaHHbIi B rnase 15
pacLUMPEHHOrO PYKOBOACTBA, BCE M3 KOTOPbIX AENATCA Ha HEU3MEHHY0 (DOHOBYIO MHGOPMALMIO U OUHAMUYHYIO NEPEMEHHYIO
MHopmaumio. HensmeHHon MHgopmaumenn MoryT ObiTb CroBa Ha aHIMUMNCKOM S3blke, YMCha UM CUMBOSbI, @ NEPEMEHHON -
yucna B ABOMYHOWN, AECATUYHOM UNW LWEeCTHaALaTEPUYHON CUCTEME.

OnnHa coobuweHunsa coctaBnseT 1~511 cumBonoB (Bkmovasi npobenbl), HO nockonbky B cTpoke XXKO DAP ectb Tonbko 16
3HaKoOMecT, TO ecnn B cooblleHnn Gonblue 16 CMMBOMOB, TO OHO aBTOMartuyecku OyaeT caBuraTbCs BNeBO (MO yMOMYaHWio
cmewaeTcst 1 pa3 B CeKyHay); ecrnv B COOOLLEHUMN MeHblue 16 CMMBOSOB, TO OHO ByaeT AononHeHo npobenamu c3agu U He
OyneT nepemeLlaTbes.

Onsa pepakTupoBaHus coobLueHniA MOXHO ucnonb3oBaTtb pepaktop WinProladder ASCII Editor. Huke onucaHbl dopmaTsl
Co0o0LLEHNI:

| ® dopmaT hOHOBOI MHdOPMALMM |
Tlo6ble cumonbl ASCII, 3akntoveHHble B KaBbluky ' ', MoryT 6biTb hoHOBOWM MHpopmaumen. [ins BeiBoAa Ha Aucnnen caMmoro
CMMBOIA KaBbIYKWN HY>KHO yKa3aTb nocrnefoBaTterfibHO ABa CYMBOMA KaBblyku. [pumep:

"'I''M A BOY' 6yget nokasaHo kak I'M A BOY
| © dopwmaT nepemeHHoN MHpopMaLMn |

-

MonHoe uncno Yucno Pernctp Kop cuctem
3HaKoMecT Ansi 3HaKkomecT nepemMeHHomn cuncneHus
nepeMeHHomn nocne

[EeCATNYHON

TOYKU

MHdopmauma onucaHusa dopmata BHYTPW MNapbl ABOMHbLIX KaBblyYek
nepemMeHHyo MHopmaumio, U B Kakom popmaTte ee Hago BbIBOAUTD.

yKkasblBaeT agpec (HoOMep) perncrpa, copepallero

. MonHoe uncno 3HakoMeCT AN NepeMeHHoON: B aToM criydae 3HayeHue (Bkroyasi 3Hak MUHYC) nepemeHHor RO
oTobpaxaeTcs B none n3 8 3HakoMecT. Ecnu 3HauyeHne nepeMeHHon Gonblue 1 en He
XBaTaeT yKa3aHHOro Yncna 3HakoMecCT, TO MMLLIHME CUMBOSIbI NOCNE AECATUYHON TOYKU
OyayT oTbpoleHbl. Ecnmn cmBonoB nepemMeHHON He xBaTaeT, To OyayT gobasneHsbl
npoGens.l.

. Yuncno 3HakoMecCT nocne AeCATUYHOM TOYKU:  KONMYECTBO 3HAKOB NOCIe AECATUYHOW 3ansiTo cpeamn BCeX CMMBOSIOB. B
3TOM Crly4ae BCero ecTb 8 3HaKOMECT, a AN umdp nocrne AeCATUYHON
TOYKN - 2 3HaKomecTa. 3HaK AeCATUYHON To4YKM "." ToXe 3aHMMaeT OgHO

3HaKOMeCTO U ocTaeTcs 5 Ll,I/I(bp 08 Uernon 4actm yucna.

. Pervctp nepeMeHHoR: MOXHO Ucnonb3oBaTb 16-6uTHbIEe perncTtpbl R, D, WX, WY..., unn 32-6utHble pernctpbl DR, DD,

DWX, DWY...n 1.4. 3HaveHne permctpa byaeT c4nmTaHo 1 nokasaHo B hopMaTte 1 B CUCTEME CHUCTIEHMS,
yKkazaHHon B " ".

. KoHTakTbl: 06bI4HO oTobpaxatoTcst kak ON mnu OFF (nonHoe 4ncno cumBOSOB HAacCTPOeHo Ha 3), Ho ecnn [obaBuTb
cyddukc oBoUYHON cuctembl B, To 6yaet otobpaxatbest 0/1 (nonHoe Yncno 3HakoMecT paBHo 1)

. Kop cuctembl cumncnenuns: MoxeT ObiTb 16-puyHbiM H, gecatnyHeim D (ecnu kog He ykasaH, To 6yAeT Ncnonb3oBaTbCs
JecsaTu4Has cmcrtema, NnoaTomy D MOXHO He ykasblBaTb) Uinv ABOUYHBIM B, HO 32-6uTHasa nepemeHHas He
MOXeT ObITb NMokasaHa B ABOMYHON CUCTEME CHUCTIEHMS.

B atom cny4dae cogepxmmoe RO paBHo -32768. B doopmarte 8.2 pesynbTtat OyaeTt umeTb BUA;

[lsle]7] [e]e] |

Ecnun dpopmaTt namenntsb ¢ 8.2 Ha 5.1, TO pe3ynbTaTt NbUMET BUA:
2[7[e] [o]
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| ® Kol OCHOBHbIX KOMaHA |

BbiCTpoe nepemellieHne Breso (MHOrokpaTHoe)

Canfinexnne cmellaetcs Brneso Ha XKK[ yepes uHtepsan n ( (1~255) ) x 0.1 cek.o

nP
OcTtaHoBUTb NepemeLLeHne (MHOrokpaTHoe)

CoobuieHune octaHaBnmBaeTca Ha ( n ( (1~255) ) x 0.1 cek , 1 3aTeM NepeMeLLaeTCsi BEBO C HACTPOEHHOW CKOPOCThIO.

|:| Touka

Mcnonb3yeTca kak cumBon pasgenutens nHdopmaummn B avine. Miudopmauusa mexay AByMs COCeQHMMU TOYKaMu
SABNSAETCA MOSIHOW U 3aKOHYEHHOWN eanHuLEen MHpopMaunn (He HY>XHO B Havarne 1 B KoHue danna).

END Kowew chaiina

< KomaHgbl nS 1 nP He akTuBMpYylOTCS, NOKa creytoLlas 3a HUMU nHopMaLms He NepeMECTUTCSA BNEBO B NEPBbLIN
pa3 Ha akpaHe XXK[. OHn nvetloT MHOrokpatHoe Aencrane Ha niobyto yactb Tekcta ASCII, HO Ty e camyto
KOMaHZy Hernb3si NOBTOPUTE NOBTOPHO.

(Mpumep) MHdopmauus pegaktupyetcs ¢ nomolsio pegakropa danna ASCIl WinProladder. RO - 370 HavanbHbIn
perucTp canna ASCII, a B chaiine cogepxutcs cnegyrowias nHdopmaums: :

55+ 20P A=+ "6.2R3840" -’'B=": "6.2R3841" -30P-'C: . “1MOB”

" D: '+ “MMMB” ' E: ' “MM2B” - ' ' END

Ecnn M1800 uamensietcs 0—1 u R3780=0, (T.e. RO), To Ha cTtpoke 1 KK y Bcex npubopos DAP 6ygeT nokasaHo
cneaytoulee. :

| |

nepeMeCTMTbCﬂ Ha MecCTO BfieBO Nocrie OCTaHOBKM Ha 2 CeKyHAbl

<

ecrnv M1800 n

w
o
®
-
! T R3780ne
: MepemecTuntbCs Ha MecTo BNeBo Kaxaple 0.5 cekyHA g N3MEHUINNCb
v 3
T
@
5}
=
o
H @
1 =
1 =
v &
)

- |

¢ OcTtaHoBuTbCA Ha 3 CEeKyHAbl 1 3aTeM nNepemMecTnuTbCAa Ha MecTo BIiEBO

| |

BHoBb BEpPHYTbCA K BbIBOAY Ha ,D.I/ICI'IJ'I€I7I nocne AOCTUXeHUA KoHUa
y aitna ASCII

% [epemeHHyto MHDOPMaLMIO MOXHO OBHOBMATL B OGO MOMEHT BpeMeHU
% [ns nokasa gpyroro coobLieHusi NpocTo uaMmeHuTe 3HadeHne R3780 v He meHsiTe M1800.

R
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