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rJ7iABA 1 - Beegernne n o630p

[ob6po noxanoBaTb Ha y4ebHbIM ceMuHap No koHTponnepam cepumn FX. CemmnHap npegHa-
3Ha4eH ansa pas3paboTymKkoB M CNeunannucToB N0 cUCTeMaM ynpasreHnsi, OTBETCTBEHHbIX 3a
pa3paboTKy NpuKragHbIX NPorpaMm C UCMOSb30BaHMEM NPOrpaMMUpPyeMbIX NOMMYECKUX KOH-
Tponnepos (MJIK) cepun FX. Kpome TpagnumoHHoro obyvyeHums npogykram, OpueHTUpoBaH-
HOro Ha annapaTHy YacTb, YacTb CEMMHapa NOCBSLLLEHA HanMCcaHWIo NporpamMmm, Ans Toro,
4TOObI 3aN0XNTb OCHOBY ANSA YCNELWHOro 1 BbICTPOro Lmka nx paspaboTkn n oTnagku.

Henu enaebr: 3aBepluvB 3Ty rnasy, cnyLwiartenn CMoryT...

1.1

1.2

1.3

o [MoHATb uenun gaHHoro y4ebHoro cemuHapa.
o [loHATb uenu Kaxaown rnasbl.
o [lepeuncnntb NpegnockbIfikv 1 onpeaennTb Lenesyo ayauTopuio cemMuHapa.

Mamepuanbi: Pykosogcteo no oby4eHuio FX-TRN-KIT-R

0630p: OTa rnaea sBNsieTCa BBEAEHMEM K y4eOHOMY ceMmHapy, ONUCbIBAET ero
CTPYKTYpPY, OaeT nepeyeHb rnas, Ux nocnegoBaTenbHOCTb U cogepXanne. Ecnn y Bac
UMEITCS AONOMHUTENBbHbIE NOTPEOHOCTM NN Bam HEOHXOAMMO pacCMOTPETL TEMbI U
BOMPOChLI, HE OXBa4yeHHble B y4eOHOM ceMuHape, noxanymncra, coodwmte 06 aTom
npenogasatento y4ebHoro cemmHapa nnm bnuwkanwemy nposangepy npogykros Mun-
Lybucm SneKTpuK.

Llenn y4ue6HOro cemuHapa

Mocne 3aBepLleHna 3Toro ceMmnHapa cnyiwiartresnum CMOryrT...

o OpureHTnpoBaTbCa B UMEIOLLINXCH BEPCUAX annapaTHbix cpeacTts cepun FX n no-
HUMaTb 06nacTn Ux NPUMEHEHMS.

o Wcnonb3osaTtb nporpammHoe obecnedeHne GX Developer B covyeTaHum ¢ y4eb-
HbIM cTeHaoM FX-TRN-KIT-R, 4ytobbl paspabatbiBath, NPOBEPSATb, OTNAXUBATL U
BHEAPSATb NPOrpaMmbl Ha A3blKe CUMBOJSIMYECKUX pererHbIX AuarpaMmm ans npu-
NOXEHW ynpaBneHnsi CTaHKaMMW.

o [MoHumaTtb CTpyKTYpy 1 6a3oBblie onepauun cneumanbHbIX PYHKLUOHANbHbIX MO-
aynen (SFM), nnat pacwupenus neson wuHbl FX3U (BD) n cneumanbHbix agan-
Tepos (ADP), ncnonb3yemMbix ONA Taknx onepaumnin, kak aHanoro-undgposoe (AL n
umdgpo-aHanorosoe (LUA) npeobpasoBaHue, paboTa B ceTdx, a Takke bbicTpoaen-
cTBytowan obpaboTka.

Y10 HeOOXO0aAMMO ANdA ceMuHapa

OTOT KypcC npegHasHayeH ans nuuy ¢ 6asoBbiMU 3HAHUAMM ANIEKTPOHMKK U C onpeae-
NEeHHbIM YPOBHEM 0OBLLMX 3HaHMI B 06nacTu ynpaBneHusi Npon3BoACTBEHHbIMU MPO-
ueccamu. Takxke xenarteneH onbiT paboTbl C KOAOM A3blka penerHblx gnarpamm MJ1K
nnm niobbIM A3bIKOM NPOrpaMMUPOBaHUS.

MpoaomKUTEeNbLHOCTL Y4eOHOro ceMuHapa

OT0 3-AHEeBHbIN Yy4EOBHLIN ceMUHap.



1.4

OnucaHue y4ebHOro cemmHapa

FMABA 1 — BBeaeHue K y4eO6HOMY ceMuHapy
BeeneHune k yuebHOMYy ceMuHapy 1 kpaTkoe onvMcaHue rnas.

NMABA 2 — O630p annapaTHOM YacTu

O6cyxpaeTca CTpyKTypa annapaTtHOM YacTu NPOrpamMmMmMpyemMoro IOrM4ecKoro KoH-
Tponnepa cepumn FX, TUMbl U XapakTEPUCTUKK LieHTpasbHbIX npoueccopos (L), mo-
Aynen BBoda 1 BbiBOAA, crieumarnbHbIX PYHKLUMOHANbHbIX MoAynewn, nnaTt paclumpe-
HUSA, cneunanbHbIX aganTepoB, a Takke Npoyne annapaTHble KOMMOHEHTbI, CBA3aH-
Hble ¢ cepuen FX.

FMABA 3 — lNporpammupyrouiee o6opyaoBaHue

PaccmoTpeHbl annapaTtHble cpefcTea, nporpaMMHoe obecneyeHne, U CoOeaNHEHNS,
Heobxogumble onst nogkntodeHnsa Hoytoyka unum MK k MJIK cepun FX, a Takke anb-
TepHaTMBbl NPOrpaMMMpPOBaHNIO C MOMOLLLIO HOYTOYKa U TK.

MNMABA 4 — Cuctembl cumcneHus
O6cyxpatTcs YeTblpe pasfiMyHblE CUCTEMbI CHUCTIEHNSA, KOTOPbIE NCNOMb3YTCA CUC-
Temamu MJIK cepum FX: gBonyHas, BocbMepuyHas, WwectHaguaTepmyHasa u ABOUYHO-
KogupoBaHHas gecatudHas (BCD).

NMABA 5 — LiucppoBbie aaHHble B MJ1K
ObbsicHAeTCS, Kak uenble Yncna un Heuenble Ynucna obpabaTtbiBatotcs MNJ1K.

NMABA 6 — CuctemHble onepaHabl
PaccmoTtpeHbl ycTponcta MJ1K cepumn FX, Hanpumep, onepanabl BXo4OB X, ornepan-
Abl BbIxogoB Y 1 mapkepbl M, KOTopble UCMONb3YHTCHA B MHCTPYKUMSX NPOrpaMmbl.

NMABA 7 — Agpecauus
PaccmoTpeHbl npaBuna agpecauum Ha npasoun 1 neson wnHe FX3U, Bknovaa orpa-
HUYEHNA HA MakCUMarbHOE KONM4YeCcTBO BXOAOB-BbIXOAOB.

FMABA 8 — KoHCTpyKuua y4yeOHOro cteHaa
AHanuaunpyeTcs n obbaAcHAETCs annapaTtHbii y4ebHbIN CTeHA, Ha KoTopoMm ByayT 3a-
nyckaTbCHA NPOrpaMmbl, HanMcaHHbIE Ha 3TUX Kypcax.

FMABA 9 — Tunbi komanpg MJK
ObbscHsieTcss 3 OCHOBHbIX TUNa koMaHg nporpammupoBanms MNJK cepum FX n nx ob6-
nacTn NPUMEHEHNS.

MABA 10 — BasoBble KOMaHAbI
OOBbACHAITCS KOHTAKTbI, KaTYLLKX U NpoYne 0a30Bble KOMaHAbl si3blka penenHbIX
anarpamMmm.

MABA 11 — Pa3paboTka u pegaktupoBaHue nporpamm
PaccmoTpeH npoLecc 3anycka npoekTa, HanncaHne nporpaMmmbl MPOCTON penenHomn
avarpammel, nepegada gaHHblx Ha MJ1IK n moHnTopuHr onepauun MJIK.

INMABA 12 — Tanmepbl U CHETUUKN
MogpobHO paccMOTpeHbl 9TK [iBa BaXHbIX onepaHaa. Takke B rnaBe coaepXuTcs
AEeMOHCTpaLMOHHOE NPUITOXEHNE C UCMNOSTb30BaHNEM TanMepOB.



NMABA 13 — lNpuknagHble KOMaHAabI

PaccMoTpeHO MHOro pacluMpeHHbIX KOMaHA: KOMaHAbl MaHUNYyNMPOBaHUSA OAHHbIMU,
apudpmeTndeckne KomaHabl, KOMaHabl CpaBHEHUS, KOMaHabl NpeobpasoBaHus, Norun-
Yyeckue onepauum, MeTobl UCNONb30BaHUS nesou WnHbl FX3U, n komaHgbl
TO/FROM. NmaBa coaep>XMT MHOXECTBO MPUMEPOB NPUMIOXKEHUIN C UCMONb30BaHMEM
NPUKNagHbIX KOMaHA,.

NMABA 14 — lnarHocTn4eckue onepaHabl

PaccmoTpeHbl cneumanbHble MapKepbl U PerMcTpbl 4aHHbIX, KOTOpPbie MOryT MOMOYbL B
NMounCKe HeMCnpaBHOCTEN M HanNnnucaHuu nporpamm. Kpome Toro, rnasa COAepXuT KpaT-
Koe onucaHue gunarHoctudecknx so3moxxHocten GX Developer n obpasey, gnarHocTum-
YeCKOro Kofa si3blka penenHblX agnarpamm.

FMABA 15 — [lokymeHTauua u pacneyarka

PaccmoTpeHb! TUnbl JOKyMeHTauuun, Kotopasi MOXeT BbITb BKIOYEHA B pENEnHyo
anarpammy GX Developer, a Takke pasnuyHble BO3MOXHOCTM pacrnevaTtky npoekTa
GX Developer.

1.5 0O630p cepun NnpoayKUUU

Muuy6ucu npeanaraet MoAy bHbIE Y MUKPO KOHTponnepbl. Huke nokasaHbl ABe U3
BbIMyCKaeMbIX MOAEeNe.

Cepus Q

]
-]
E
&
&

V. TR R

Cepusa FX

B aTtom kypce mbl paccmoTpum MJIK cepum FX. NMporpammupoBaHue KOHTPOMNepos
cepumn FX n Q nmeet mHoro obuiero. Npocto cepusa FX BknovaeT BXoabl, BbIXOAbI,
anekTponuTaHme n npoueccop B 0g4HOM Kopnyce!






IrJi1ABA 2 - O630op annaparHoyv yacrtu cepum INJIK

cepumn FX

B aTon rnaBe obcyxaaeTcs CTPyKTypa annapaTHOW YacTu NporpaMmMmnpyemoro Jiorm4yeckoro
koHTponnepa (MJ1K) cepun FX, Bkntoyaa 063op pasnuyHbix Tunos LN, moaynen sBoaa-
BbIBOAA W APYrNX CBA3AHHbLIX annapaTHbIX KOMNOHEHTOB U YCTPONCTB.

Henu enaebr: 3aBepluvB 3Ty rnasy, cnyLwarenn CMoryT...

2.1

Ob6bacHUTL 0bwme koMnoHeHThI MK,

OnuncaTtb pasnuyHble mogenu B cepun FX.

OnucaTtb xapakTepUCTUKN NMEIOLLMXCS MOAynen BBoAa-BbIBOAA.
[MepeuncnnTb OCHOBHbIE DaKTOpbl, KOTOPble HEOOXOANMMO paccMaTpuBaTth Npu
onpeaeneHun annapaTtHom YacTu.

O O O O

Mamepuarnbi: PykoBoacTtBo no obyyeHmto FX-TRN-KIT-R
KaTanor NJIK cepun FX

YTOo Takoe nporpaMmmmpyemMbIin JIOrMYEeCKUN KOHTponep?

[Mporpammupyembin niorndeckmnin koHTponnep MNJIK — a1o ynpaensemsin MUKpONpo-
LLleCCoOpOM KOMMbIOTEP, creumanbHo pa3paboTaHHbIN AN ynpaBrieHUa npou3Boa-
CTBEHHOM YCTaHOBKOW B peXuMe pearibHOro BpeMeHu.

Bce MJIK BkntovatoT Tpu yposHs: YPOBEHb BBOIA, YPOBEHb OBPABOTKMWU, 1
YPOBEHb BbIBO[A.

% YPOBEHb BBOAA

YpoBeHb BBOAA BKNOYAET BCTPOEHHbIE BXOHbIE KOHTAKTHbIE KIEeMMbI
NN BXOOHbIE KNEMMbI pacLUMPEHUS], K KOTOPbIM MNOAKIOYa0TCA BXOA-
Hble YCTPONCTBA NPUIOXEHWS, HAanpumep, KOHEYHbIE NEpPEKNOYaTENMN,
TpaH3UCTOpHbIE AaTymkm 1 T.4. Koraa BxogHoe HanpshkeHne gocTturaet
3a4aHHOro YPOBHSI, BXO4 aKTUBU3NPYETCS. AKTUBHbLIN BXOA MOXET ObITb
cuutaH MJK.

% LEHTPAJIbHbIA MTPOLIECCOP

LleHTpanbHbIN NnpoLeccop siBAseTcs rnaBHbIM KoMnoHeHToM 1K, koTo-
pbIv BbINOMHAET U yNpaBnseT BceMu npoLeccamum B cucteme. Kaxxgas
mogenb cepun FX umeet ceou tun UIM. Nostomy mogens FX (n L) He-
06xoaMmo BbIGUpaTb B 3aBUCUMOCTUK OT TpeboBaHMN NPUITOXKEHNS.

% YPOBEHb BbIBOAA

YpoBeHb BbIBOA4A BKNIOYAET BCTPOEHHbIE BbIXOAHbIE KOHTAKTHbIE KIeM-
Mbl U BbIXOAHbIE KNEMMbI pacLUMpeHnii, KoTopble ynpasnstotca LilM.
AHanunaupys ycnosus Ha Bxogax, LI BknioyaeT cooTBETCTBYOLLME Bbl-
X04bl, aKTUBU3UPYS TakMe yCTPOMCTBA MaLLMHbI, KaK flaMnbl, CUPEHbI,
pene, coneHovabl UNu ABUraTenu.

O1u Tpu yposHs MNMJIK ynpaBnsaTca HanMcCaHHOW Nofib3oBaTeNeM NPOrpaMMHON, Ha-
3blBAaeMOW perieHon guarpamMmmMon, COOTBETCTBYIOLEN CTPYKType annapaTHbIX Lenemn.
CB43b Mexay BxogamMu 1 BbIXO4aMu yrpaBnsieTCsa NIOrM4yeCckMMmn anieMeHTamm B pe-
nenHon gnarpamme. Bmecto annapaTtHbIX Lenen Mbl Tenepb paboTtaem ¢ normyeckn-
MU 3fIEMEHTaMM NPOrpaMmbl, YTO HAMHOrO ynpoLwlaeT MognduKaLmMm N yCOBEPLLEHCT-
BOBaHMA MaLLWUHbI.



2.2

MJIK cepumn FX

Bce MJIK cepun FX nmetot psg obLmx XxapakTepucTuk:

1) BcTpoeHHbIn 6510k anekTponuTaHus. bonbwmHeTeo MJIK aton cepun nmetrot
BCTPOEHHbIN BNOK NuTaHusa, ans kotoporo Tpebyetcs anektpoceTb100-240 B ne-
pemMeHHoro Toka. Heckonbko MNJIK nmetoT Bepcumio ¢ anekTponuTaHMeM oT JIMHUA
MOCTOAHHOrO TOKa.

2) BcTpoeHHbI BBOA-BbIBOA. KaXkabIn rrnaBHbIN BNOK MMeeT onpeaesieHHoe Konnye-
CTBO BXOOB 1 BbIXOAOB, B 3aBMCUMOCTU OT BbliGpaHHoM mogenun. O6bI4YHO Ha BXO-
Obl NOOAETCHA CUrHan NOCTOSIHHOIO TOKAa, XOTA HEKOTOPbIE MOAENU UMEIOT TaKkKe
BXOAbl NepeMeHHoro Toka. [ina scex mogenen (kpome FX0S) npegnaratotcs Bep-
CUN C peNnenHbIM N TPAH3UCTOPHbLIM BbIXOAOM; B HEKOTOPbIX MMEKTCA CUMUCTOP-
Hble BbIXOAbl.

3) TunuyHble KOMaHabl. XoTa 6onee coBeplleHHble MK BkoYaloT paclumpeHHble
Habopbl komaHg, Bce MNJ1K nogaepxunBatoT N0 MEHbLUEN MEPE CUCTEMY TUMUYHBIX
KomaHA, Bkrovatowwyto 20 6a3oBbIx U 35 NpUKNagHbIX KOMaHA,.

4) JononHuTenbHble BCTPOEHHbIE cneunanbHble PYHKUNOHANbHbIE BO3MOXHOCTMU.
Hanpumep, sce MNMJIK cepun FX BkntoYatoT BCTPOEHHbINA BbICOKOCKOPOCTHOM CYET-
YUK (UM HECKOSbKO BbICOKOCKOPOCTHbIX CHETYMKOB).

UcTtopusa cepum FX

MJIK cepun F Bnepsble Obiny npeactaBnexbl Ha poiHke B 1981 r. Bnocnencrteum ce-
pusa F Heckonbko pa3 coBepLUEHCTBOBAaNach U MoaepHU3npoBarnach; Obiniv BbinyLue-
Hbl mogenu F1, F1J n F2. Ha cmeny F2 6binn BoinyweHsbl MJIK cepun FX. 3T mogenu
Bkntodanu FX, FX0, FX1, FX2, FX0S, FXON n FX2C, a Takke npeanaraemMmble B Ha-
croswee Bpemsa FX1S, FX1N, FX2N, FX2NC n FX3U. K 2006 r. BceMupHble npo-
Aaxu MIK Muyybucun cepum F npeBbicnu 7 MUNSIMOHOB YCTPOUCTB!

Hwxe Mbl geTanbHO pacCMOTPUM UMetoLmnecs B HacTosiee Bpems mogenu MNMJK ce-
pumn FX.

FX1S

MJIK cepumn FX1S otnnyatotca HebonbLwon 3aHnMaemMmon nnowaabto, nogobHo FXO0S,
HO MMET HaMHOoro 6ornbLie Bo3aMoxHocTen. FX1S BkntovaeT 6onbLle agpecos BBO-
Aa-BbiBoda (go 30), 6onblue BHYTPEHHUX onepaHaos, U obecnednBaeT NO3NLMOHMUPO-
BaHMe C BbIXOAOM Ans BbiBoga cepunt nmnynbcoB Ao 100 k'Y n BCTPOEHHLIMW KOMaH-
AamMun No3nLNOHMpOBaHMUs. K nepegHen naHenn MOXXHO NOAKMHOYUTL HEOONbLLOW MH-
Tepdenc onepatopa (FX1N-5DM), 4ToOblI KOHTPONMPOBATL U N3MEHATb COCTOSAHNE
TanMepoB, CHETYMKOB N PErMCTPOB AaHHbIX. B FX1S MoXxeT ncnonb3oBaTb ogHa nna-
Ta paclMPEHUs], HO HE pacLUMPUTESNbHANA LWNHA.

FX1N

FX1N obecneunBaeT cpegHee KOnNMYeCTBO TOYEK BBOAA-BbIBOAA, aHanornyHo FXON,
HO OTNM4yaeTcs bonee LWMPOKUMN BO3MOXHOCTSIMU U paclumpsaemocTtbto. FX1N nveet
BonbLue BHYTpeHHNX onepaHaos, Yem FXON (1536 mapkepoB (M) n 235 cueTumnkos), u
BO3MOXHOCTM NO3MUMOHNPOBaHUS, akBmBaneHTHbole FX1S. FX1N Takke BknioyaeT
pag nnaTt pacwnpeHunsi, KOTopble MOXHO AobaBnTb Ans obecnevyeHnsa 4ONONHNTESb-
HOro BBOJa-BbIBOAA, a TakKe No3BOSISET NOAKNI0YaTh KOMMYHUKALNOHHBIE MOOY NN
FXON. MoxeT 6bITb NogKNtoYeHa npaBas paclunpuUTenbHas WnHa co crneunanbHbIMy
MoAaynsamu, obecneynBaroLMMmn AONONHUTENbHbLIE BO3MOXHOCTM BBOAA-BbIBOAA, aHa-
noroBble MOAY N, NO3ULMOHUPOBaHUA Unn cBasn. K FX1N Takke MOXHO NOAKNHYNTD
FX1N-5DM.



FX2N

B HacToswee Bpemsa FX2N — ogmH n3 Hanbonee mMoLHbIX npoueccopoB Muuybucn.
OH aBNseTCA NOMHOCTBIO pacLUMPSEMbIM U MOXET yNpaBnATb A0 256 Toukamu BBOAA-
BbiBoAa. MNJIK BkntovaeT 3072 mapkepoB, 256 Tanmepos, 234 cyetymka, 8000 pernct-
POB AaHHbIX, N 40 21 BbICOKOCKOPOCTHOrO cHeTvmnka. [Ans aTom cepmm MMerTcs MHO-
royncrieHHble cneumansHble Mogynu, Bkrtodas mogynu gna Profibus, CC-Link, AS-
Interface n BBOga-BbiBOAA, a Takke MOAYSb 3NIEKTPOHHOIO KyNayKoBOro nepeknoyva-
Tend. Kpome cneumanbHbIX MOAYMEN HA NPaBOW pacLUMPUTENBHON LWNHE, 3TOT YHU-
BepcanbHbin [MJTK MOXeT 6bITb paclMpeH C MOMOLLbIO NSAaT paclUMPEHUSs, KOTopble
noakntoyatotcs k nepegHen naHenu MNJIK. Takum obpasom moxxHo BBecTu B [J1K BTO-
pon nopT nporpammupoBaHus, nopt RS-485, nopt RS-232, unu gaxe wno3 Ethernet.
C atum MJIK moryTt ncnonesosatbess FXON 1 mogynu cepun FXON n FX.

FX2NC

AHanormnyHein FX2N BO BCeX OTHOLLEHUSX, KPOME OTCYTCTBUSA BCTPOEHHbIX YacoB pe-
anbHoro BpemeHn, FX2NC ncnonb3yeT pacnpeneneHHbii BBOA-BbIBOA C Pa3bEMHbIM
coeguHeHueM, a He KrneMmMmbl BBoAa-BbiBoda. B pesynbTaTe nonydeH apekTUBHbLIN,
pacLUMpsiEMbI, CBEPXKOMNAKTHbIN rnaBHbin 6nok MNJ1K, 3aHnmatowmn meHee 1/3 npo-
CcTpaHcTBa HauMeHbLuero 6noka FX2N. MNMnaTel paclumMpeHnsa 3ameHeHbl MogyNnsaAMu
crneunanbHbIX aganTepoB, a K NpaBov pacLUMPUTESNBbHON LLUMHE BCE eLle MOXHO Nog-
KnioyaTb cneumanbHble MOaYIN.

FX3U

FX3U — nocnegHuii n camblin MOLLHBIV npoueccop Muuybucn. 3ToT BbiICOKOpacLUm-
psembin MNJIK moxeT ynpaBnaTtb 40 384 Bxo4amMu-BbIXo4amMu CO CTaHA4APTHbIMKU 64
000 waramn B namMaTK Ana xpaHeHns nporpammel. OH BKINOYaeT B YeTbipe pasa
Oonblue BHYTPEHHNX onepaHaoB, Yem FX2N, 6onee 6bicTpbin LM, a Takke HOBYHO
pacLMpUTENBHYIO LLKMHY C NIeBOM CTOPOHbI 6a3oBoro 6rioka. Bece cneumanbHblie moay-
N1 NpaBon pacLIMPUTENbBHON WKHBLI, metowmeca ans FX2N, coBMecTuMbl ¢ 3Ton ce-
pven. ins Toro, 4Tobbl N0 MakCMMyMy 3a4eNCTBOBATb TPY NocrefoBaTenbHbIX CO-
eanHeHnsa Ha atom MK, MOXHO ncnonb3oBaTb HOBbIE KOMMYHUKALWOHHLIE NNaThl U
crieuumanbHble aganTtepsl, Bknovas HoByto USB komMyHukaumoHHyo nnaty. HoBble
onumn paboTbl C ceTAMM BKIOYaOT NonHoMacwTabHbin moaynb Ethernet, Begyume m
BegoMble moaynu Profibus n cneumansHbii agantep Modbus. Beixogbl ns BeiBoga
cepuin UMNyNbCOB Ha rnaBHoM Bnoke FX3U no3BonsAT ynpaBnsaT TPEXOCEBOW CUC-
TEMOWN NO3ULMOHNPOBAHNSA, pacLUMPSAEMON OO YeTbIPpeXOCeBOW NpU NCNONb30BaHUN
HOBbIX ObICTPOAENCTBYHOLMX crieumanbHblx agantepoB. HakoHeu, FX3U moxHo pac-
LWNPUTb, NCNOMb3YH MOAYITb OBYXOCEBOro NO3NLNOHUPOBAHUS, B KOTOPOM NPUMEHS-
etca SSCNET Il — cobcTBEHHas oNTOBOSIOKOHHAs CETb NO3ULMOHUPOBaHUA Muuyou-
cn.

B aTom kypce obyyeHuns mbl 6ygem pabotats ¢ MK cepmum FX3U. OgHako, 6onbLuas
YacTb y4ebHOro matepmana npumeHnma Ko Bcen cepum FX nporpammmpyemMbix foru-
YeCKNX KOHTPOMNEPOB.



2.3 AnnapatHble KOMMNOHEHTbI

FnaBHble ONOKMU.

I'masuebIi 0510k FX3U

FMaBHbIN ONOK COaQEepPXKUT:

|||\\l

T'maBuebIil 0510k FX2NC

1) UrM. MmeHHo oH obecneunBaeT BblYMCUTENBHYIO MOLWWHOCTL MJIK; cunTbiBaeT
BXOAbl, MPOM3BOAMT NIOrMyeckne n maTeMaTuyeckmne BblYUCIIEHUS N 3anncCbiBaeT

3Ha4YeHnA B BbIXOObl.

2) BctpoeHHbin 6nok nutaHusa. OH nogaeT anekTponuTtaHue Ha LI, Bxoawl, u orpa-
HUYEHHOE KONMUYECTBO MOLKITHOYEHHbIX pacLUMpUTENbHbIX BOKOB, cneumnanbHbIX
PYHKUMOHANbHbIX MOAYNEN 1 cneunanbHbIX aganTepos.

3) BcTpoeHHble Bxoabl. OHM MoryT paboTaTb C CUrHaramm NnocTOSIHHOro UnNu nepe-
MEHHOrO TOKa, B 3aBMCUMOCTU OT BblbpaHHOM mogenn. Hanbonblune rnaBHbie

onoku cepun FX nmetrot 64 Bxoaa.

4) BcTpoeHHble Bbixoabl. OHM MOryT 6bITb penenHbIMn, TPaH3UCTOPHBIMU UK CUMKN-
CTOPHbIMU, B 3aBUCMMOCTM OT BblbpaHHOM Moaenu. HanbonbLlumin rnaBHbIn 610K
cepumn FX numeet 64 Boixoga. [nsa cepum FX1S n FX1N oTHOwweHWe konuyecTsa
BXOAOB K uncny BbixoaoB coctaBnseT 3:2 unu 4:3. B cepusax FX2N, FX2NC u

FX3U aTto oTHOoweHue paBHo 1:1.

5) lNopT nporpammupoBaHus B kavyecTBe NpoToKONa CBA3W AaHHbLIN NOPT UCNONbL3yeT
RS-422. MJIK moxeT ObITb 3anporpaMMmpoBaH Yepes 3TOT NOPT, UM BMECTO HEro
MOXHO NOAKITYNTL MHTepdenc Yyenosek-mawwmnHa (HMI).

6) lMopTbl Ansa nogknoveHus npuHagnexHoctern. OHM NO3BOSIAKOT NOACOEANHUTL MO-
Aynn NnamsaTy UNn NnaTtbl PpaclUMPEHNS K rmaBHOMY GIOKy.



Mopaynu pacwmpeHns ¢ cO6CTBEHHbIM GFTOKOM NUTaHUA

Kak oTmevanocsb Bbille, BBOA-BbIBOA cepumn FX aBnseTtcsa pacwupsiembim. OgvH n3
crnocoboB yBENMYUTbL KONMMYECTBO TOYEK BBOAA-BbIBOAA — MCMONb30BaHME MOAYen
pacLimpeHnsi ¢ CO6CTBEHHbIM BNOKOM NMUTaHUSA. 3T MOAYIIN BKITHOYALOT:

1) BcTpoeHHbI 6510k nuTaHms. OH MOXET UCMONb30BaTbCs Kak anbTepHaTMBa Jriek-
TponNUTaHWto rnaBHOro 6noka anga Apyrmx paclumpuTenbHbiX 651I0KOB 1 cneynanb-
HbIX Mmogynen. MimetoTca Bepcun, paboTatoLume oT CETU NEPEMEHHOIO U NOCTO-

AHHOIO TOKa.

2) BctpoeHHble Bxogbl. MmetoTcs BxoaHble moaynu <30 B= n <264 B = . Moayrnb
MOXET BKMtovaTb 16 nnu 24 Bxoaa, B 3aBMCMMOCTU OT BbiOpaHHOM Moaenu.

3) BcTpoeHHbie BbIxoAbl. YMCNo BbIXOAOB COBMagaeT C YMCIIOM BXOAOB
(16 unu 24). meroTca penenHble, TPAH3UCTOPHbIE N CUMUCTOPHbIE BbIXOAbI.
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2.4

Bnoku pacwmpeHnsa 6e3 co6CTBEHHOro 6yoka NnuTaHusA

Hpyron cnocob yBennunMTb KONMMYECTBO TOYEK BBOAA-BbIBOAA
B cucteme cepumn FX — ncnonb3oBaHne 6110KOB pacLUMpeEHNs
0e3 cobcTBeHHOro 65oka nutaHmsa. He nmes 6noka nutanus,
OHU MOosy4vaoT SNEKTPONUTaHne OT rnaBHOro 6yioka unn Mo-
Aynsi pacwmpennsa ¢ 6rnokom nutaHusd. NMoatomy nmeeTtca or-
paHNUYEeHNe Ha KONMYECTBO A00aBNSEMbIX paCLUMPUTESTbHBIX
6nokoB (B 4ONOSTHEHNE K OrpaHMYEHNI0 Ha Ha3HaYeHNe BXO-
A0B-BbIX0A0B). [103Xe Mbl paCCMOTPUM, KaK BbIYUCIIUTL KO-
NNYecTBO Takux 6IOKOB.

ssssssne

brokn paclwmnpeHus 6e3 cobcTBeHHOro 6yoka NUTaHnA
BKMtoYarT 8 unn 16 BxogoB-BbiXoA0B. Kaxkgasa krnemma siB-
naetca nmbo Bxoaom, Nnbo BbIXo4oM, HO He oboumun. Bxoapbl paboTatoT oT 24 B nocT.
TOKa, M UMEKTCA BCe TpU TUna BbIXOAoB. Ecnn numetowmnecs mogenu He yaoBneTBo-
psAtoT TpeboBaHMs cUCTEMbI, MOXHO ucnons3oatb Mogynu MNJK cepun FXON, a Tak-
xe MJK cepun FX2NC (c nomoLubto koHBepTopa FX2N-CNV-IF).

3ameuvaHue: [NpaBuibHO UCNOSbL3YNTE TEPMUHOSOINIO: MOAYI b PACLUMPEHUS CO-
AEPXUT BNIOK NUTaHUA, B TO BPEMS Kak 6J10K pacLUMPEHUst He COAEPXKMUT.

Bxoabl

BxogHble ycTponcTBa aBnsaTca nHtepdencom mexay MNiK n mawmHamu. [nasHbIn
6nok MJIK cepmm FX nmeeT HeCKomnbKO BCTPOEHHbIX BXOA4O0B. Ecnn nx HegoctaTouHo,
MOXHO NOAKITOYMUTL BXOAHbBIE MOAYIM paclUMpeHuns 1 6noKn paclumpeHms.

UmeroTca aBa pa3fnyHbIX TUNa BXOAQOB...

e Bxoabl NOCTOAHHOIO TOKA
o bbICTpbIN OTKNKK
o B 90% HOBbIX KOHCTPYKLMI NCNOSb3YeTCsa 3TOT TUMN BXo4a
o BxopgHoe HanpskeHue 24 B nOCTOAHHOIO TOKa
o OTpuuyaTenbHasa unm NONOXUTENbHAA Nnoruka

e Bxofbl NnepeMeHHoro Toka
o MepgneHHas peakuusi
o [lpocToe nogkntyeHne K yCTpoucTBam nepeMeHHoOro Toka
o BxogHoe HanpsxxeHne 120 B nepemeHHoro Toka

BcTpoeHHble Bxoabl
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OTPULATEJNIbHAA vnu NMOJIOXUTEJIbHASA norvka oTHOCUTCS K YPOBHIO Hanps-
XEHUS, KOTOPbIN aKTUBU3NPYET BXOA,.

OTPULATEJIbHASA noruka: Bxos akTuBM3MpyeTcsa npy noakntoyeHnn kK 3EM-
NE. Knemmy S/S HeobxoauMOo BPYYHYHO COeauHUTL € +24 B=.

o

40-"’!9—.

1 1 |

IZtW o | @ | 55| X0 | X1 | KF H! !SIS M| X1 | X2 Iﬁ.

WNcnonbaynte OTPULATESNIBHYIO noruky ans gatunkos tuna NPN

NOJNOXUTEJIbHASA noruka: Bxoa akTUBM3VMPYETCS NPU NOAKIIOYEHNN K +24
B=. Knemmy S/S Heobxoaumo Bpy4yHyto coeanHnte ¢ SEMJIEN.
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Ncnonb3ynte MOJIOXKUTESIbHYO noruky anst gatunkos Tuna PNP



2.5

YpPOBHU aKTUBM3aL MU BXOAA UBMEHSAIOTCH B 3aBMCMMOCTM OT Tuna moayns. Kak npa-
BWITO, BXO, aKTUBM3NPYETCA NpWU ypoBHE curHana 2/3 n 3atem CTaHOBUTCH HeaKTUB-
HbIM Ha yposHe 1/3.

Hanpumep, npn HanpsbkeHun nnTanus +24 B= Bxoa CTaHET akTUBHbIM, KOraa BXogHOe
HanpspkeHne gocTurHeTt 16 B=, 1 3aTeM nepengeT B HEaKTUBHOE COCTOSIHME, Korga
HanpsxeHue ynaget go 8 B=.
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CtaHgapTHOE yCTPOMCTBO BBOAA MMEET BXOAHOMU (bUMbTP C NOCTOAHHOMN BPEeMEeHU
10 mc. 310 fenaeTcs npegHaMepeHHO ANng ycTpaHeHna apebesra koHTakToB. Koraa
KOHTaKTbl NepeknoyaTens 3akpbliBaOTCs, MEXaHUYECKMEe KOHTaKTbl HEMHOro apebes-
XaT, YTO B TEYEHNE KOPOTKOrO NPOMEXYTKA BPEMEHWN NMPUBOAMUT K ObICTPbIM OIyKTYya-
LUMSM BXOAHOro HanpshkeHus. 3a 9t 10 MC KOHTaKTbl nepekniovaTens npekpawaoT
apebesxatb n ctabnnuanpyroTcs.

Bo3aMOXHO perynupoBaTb NOCTOSHHYI BXOAHOro punbTpa (cMm. pasgen 14.2 gaHHoro
PykoBogcTsa).

Kak npaswurno, ecnu Tpebyetca obpabaTtbiBaTb 60nee 20 MnNynbLCOB B CEKYHAY, O0M-
KEH NCNoNb30BaTbCA MOAYIb BbICOKOCKOPOCTHOMO CHETYMKA U BCTPOEHHbIE BbICO-
KOCKOPOCTHbIE BXoAbl. bonee nosnHyo nHdopmauuio cMm. B pasgene 12.2 aaHHoro Py-
KOBOACTBA.

MaBHbIn 6ok MJIK 6yaeTt cogepxatb 8, 16, 24, 32, 40, unu 64 BCTPOEHHbIX husnye-
cknx BxogoB. Mogynu paclumpeHnsa obecneymBatoT 16 nnu 24 ONONHUTENBHbIX TO-
yek BBoaa. broku pacwmpenuns obecneumsatot 8 unu 16 4ONONHUTENBHBLIX TOYKM
BBOAA. Bce ToUkM BBOAA MOryT NepeKntoyaTbCa MeXay pexxmumamm otTpuuaTesibHON
NN NONOXNUTENBHOW NOMMNKM.

Bbixoabl

BbixogHble ycTponcTea nos3sonsatoT MK ynpaBnaTte n B3aMmogencTeoBaTb C ApYruMun
MawmHamu n obopygosaHuem. MasHbI 6rok MJK cepumn FX nmeeT Heckonbko
BCTPOEHHbIX BbIXOA0B. ECnn nx Heg4oCTaTO4YHO, MOXXHO NOLKIMOYUTL BbIXOAHbIE MOAY-
N paclMpeHnst n 6r1oKu paclUMpeHUS.
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BcTpoeHHble BbIxOab!

Nmetotcsa TPU pa3rinyHbIX TUNa BbIXOAOB ...

e PenenHble Bbixoabl
e CuMnCTOpPHbLIE BbIXOAbI
e TpaH3UCTOPHbIE BbIXOAbI

v

PEJIEUHBLIE BbiXOA4bl

Pene — aT0 cyxme KOHTaKTbI; NpY akTUBU3aLNN BbIXOA4A BXOOAHOW KOHTaKT OTKMOYaeT-
cs1 oT o6uwero nposoga. ATo Hanbonee pacnPoOCTPaHEHHbI TUM UCMONb30BaHWS Bbl-
Xo4Hou knemmbl. MoryT kKommyTupoBaTtbes Harpy3ku o 2 A, 100 B ... 240 B nepe-
MeHHoro Toka unm 30 B NOCTOSIHHOro TOKa C MakcMMarnbHbIM TOKOM 8 A yepes obLmi
nposoA. bonbwKnHCTBO 6a30BbIX 610KOB U MOAYSEN pacLLUMPEHNA UMEIT YETbIPe Bbl-
Xo4a Ha obwmin npooa.

CUMUNCTOPHBbIE BbiXoA4bl

CumucTopbl — 9TO TBepAOTENbLHbIE NEepeknioYaTeny nepeMeHHoro Toka. lNpu akTnem-
3aumn BbIxoda KnemmMa CoeIMHAET Harpy3Ky ¢ UICTOYHUKOM NUTaAHUSA NepeMeHHOro To-
ka. KommyTtunpyetcs Harpyska 0o 0,3 A npu 240 B= Ha TouKy, C MakcMmMarnbHbIM TOKOM
0,8 A 4epes 06w npoBoa. Kaxxabin 6a3oBbivi 610K v Mogynb pacluMpeHns numeet
[0 YeTbIpex BbIXO40B Ha obLwmii nposog.

TPAH3UCTOPHBLIE BbiXOA4bl

BbICTPbIN OTKMAMK — OCHOBHAs XapaKTePUCTMKa TaKkoro BbixoAda. TpaH3nCcTopbl SABASIOTCS
TBEPOOTENbHBIMU NEpPEKoYaTENs M1 NOCTOAHHOIO Toka. [pu akTnBM3aumm BbiIxoga
KnemMma coeguHsieT Harpy3ky ¢ UICTOMHUKOM NUTAHUS MNOCTOSIHHOIO Toka. KommyTupyeT-
cs Harpy3ka o 0,5 A Ha Touky, ¢ MakcumarnbHbIM Tokom 0,8 A 4Yepes obLumii nposoa.
MoryT kommyTupoBaTbcsa HanpseHns ot 5 4o 30 B=. bonbwmnHcTBO 6a30BbLIX GIOKOB K
MOAYJSen pacLUMpPEeHns NMEKOT YeTbipe Bbixoga Ha obwmun npoBoA. TpaH3UCTOPHbIE Bbi-
xoabl TpebytoTca ansa 6bICTPOAENCTBYIOLLMX BbIXO40B A1 BbIBOAA CEPUN MMMNYITbCOB
13 rnasHoro 6noka MJK.

MogknioyeHne TPaH3UCTOPHOrO BbiXoAa:

Buixoarr B pexume BuIxoarr B8 pexume
oTpULIaTesNbHOMU NOrUKU NONOXUTENbHOU NOrUKU
Harpy3ka Harpyska
— [ v | = Y_I
MpegoxpanuTens | Py @» Mpenoxpaxutens Si@*
—{comO] —1+v0
MNutaHne MuTtanmne
nocT. Toka MNOCT. TOKa
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2.6

AHanorosble MOAYNU U cneuManbHbie aganTepbl

Bo Bcex o6cyxaaBLumMxcs Bblle annapaTHbIX YCTPOMCTBaX MCMONb30Barica ANCKPET-
HbI BBO4-BbIBOA: BXOAbl UIM BbIXOAbl MO HaxoanTbCa BO BktoYeHHOM (ON) unu
BblkrtoueHHoM (OFF) cocTtosHusax. OTo gonycTtMmo, ecnv Bce Bxoabl B cucteme MJIK
SABNAKOTCS BbIKMOYATENAMM UM NPOCTbIMKU AAaTYMKaMU, U BbIXOAbl HEOOXOANMO NPOCTO
BKMOYaTb U BbikNtodatb. OgHako, ecnu MNMJIK cepumn FX gomkeH KOHTponupoBaTtb Unu
perynuposaTb TemnepaTtypy Uin Apyron BXo4/BbiXO4 C N3MEHSAIOLLMMCS 3HAaYEHNEM
HanpsbkeHus1, TpebyeTca cneunanbHbli aHanoroBbin PyHKUMOHaNbHbIM Moaynb (SFM)
unu cneumaneHbin agantep (ADP). AHanorosble nnatbl pacwmupenus (BD) ana FX1S,
FX1N n FX2N He onucaHbl B 3TOM JOKYMEHTE.

AHanozoebie MOOyJiu Osisl Npasol WUHbI

MmetoTca 3 Tmna aHanorosbiX cneumanbHblX PyHKLMOHANbHbIX MOAYMNEN: aHanoro-
Bbl€ BXOAHblE MOAYIN, aHarorosble BbIXOA4HbIE MOAYSIN U KOMOUHUPOBAHHbLIE MOAYIN
aHanoroBsoro Bxoga-sbisoga. Bce oHM ncnonb3yroTca ¢ TouKamu BBO4a/BbIBOAA, KO-
TOpble MMEeKT BonbLUe COCTOSIHMIA, YeM nNpocTo "BkntodeH" nnu "BoikntoveH". Npume-
pbl @HaNoroBbIX BXO40B — CYUTbIBAHME CKOPOCTU Unun gasneHus. Npumepom aHano-
roBOro BbIX04a MOXET CNYXWUTb perynmpyemas CKopoCTb BpalleHUsa ABuratens.

MocTaBnsatTca BXogHble Mogynu € 2, 4 unu 8 kaHanamu aHanorosoro BBoga. 310
FX2N-2AD, FX2N-4AD n FX2N-8AD, cooTBeTCTBEHHO. BbixogHble MOy MOryT
nveTb 2 unu 4 kanana. 31o FX2N-2DA n FX2N-4DA, cootBeTcTBEHHO. MMetoTca 2
KomOunHmnpoBaHHbix moaynsa: FXON-3 nveet 2 kaHana BBoga u 1 kaHan BbiBOAa,
FX2N-5 nmeet 4 kaHana Beoga un 1 kaHan BbiBoga. Cepus FX3U Takke BkntoyaeT aBa
aHanorosbix moayns, FX3U-4AD v FX3U-4DA, koTtopble aHanorndHel FX2N-4AD n
FX2N-4DA, Ho nogaepxusatoT 6oree BbICOKOE paspeLleHne 1 NoBblleHHOE BbICTpo-
nenctsue c MNJIK cepum FX3U.

Bce moaynu namepsitoT nnv noaatoT Ha BbIXog, TOK Ui HaNpsXKeHMe B pasnmyHbIX ana-
nasoHax: oobl4HO oT —20 MA go +20MA, oT 4 go 20 MA, unm ot —10B go +10 B, kak 3a-
AaHO Npu NPOrpaMMmMpoBaHun. B 3aBUCMMOCTM OT TMNa MOAyNs AaHHbIE NPUHMMAKOTCA
nnbo c MNIK, nubo n3 kaHanos aHanorosoro Beoda. Ecnu ganHbie noctynatot ¢ MNJ1K, 1o
ncxogHble UndpoBble AaHHbIE MHTEPNPETUPYOTCA KaK YPOBEHb BbIBOAMMOIO TOKA UMK
HaNpsPKeHUS, T.e. NPON3BOAMTCS Lndpo-aHanorooe npeobpasosanHne (LIAIM). Ecnn
aHanoroBoe 3HayeHve CYNTbIBAETCA U3 KaHarna BBoda (aHanoroBoro Bxoaa), To npous-
BOAUTCS aHanoro-undposoe npeodbpasosaHue (ALM).

Mpumep nporpammMmupoBaHus

MporpammucT MNJIK xo4yeT oGHapyxmMTb HebonNbLUME M3-

MEHEeHUs B AaBneHuu, 4Tobbl ynpaBnsiTb NPOLLECCOM

CMeLLMBaHUA peareHToB. B ero pacnopsikeHun gatymk X C
AnanasoHom 0 ... 300 goyHTOB/KB. Atonm (PSI), reHe- i t
pupyroLwmin HanpsbkeHne B gmanasoHe ot —10 go +10 B. v
Mogynb FX2N-4AD vHTepnpeTupyeT 3HadyeHne —10 B PlardAd { Kak
ymcno -2000, n +10 B kak +2000.

Nmes aTy nHdopmauuio, nporpaMMuUCT 3HaeT, Y4TO Npu e
aasneHum 0 PSI gatumk nocbinaet HanpsihkeHne —10B,

4YTO NPUBOAMT K 3HaYeHuto -2000, koTopoe cunTtbiBaeTca MNJIK. MNpu gasnenun 150 PSI
natyuk reHepupyet 0 B; B pesynbTtate INJIK cuntbiBaeT 3HayveHune 0. [pn gaBneHum
300 PSI HanpspkeHue paBHo 10 B, n MNMJIK cuntaet 2000. MNMporpamMmMncT A0MKEH 3HATD,
Kaknm oOpa3om aHanoroBoe 3Ha4YeHNe gaBrneHns npeobpasyeTcs B UMGPOBOE 3Ha-
yeHue MK, n HanncaTtb nporpammy, 4Tobbl MacwTabmnpoBaTb U/MNKU UCNONBb30BaTb
3TO 3HaYeEHMe.
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2.7

TemnepamypHbie 8XO00HbIe MOOYJI1U

OTU MOOYNN aHanorn4yHbl ApYrMM aHasnoroBbIM MOLYISISM,
nMerLWwnM 4 BXOAHbIX KaHarna, HO OTNiM4atTCa TUNOM MOAKIH0-
YaeMblx BXxogHbIx ycTponcts. B FX2N-4AD-TConga namepeHus
TemnepaTypbl UCMOMb3YOTCA TEPMONapHble AaT4YMKK, KOTOpbIe
BblpabaTbIBalOT U3MEHSIIOLLIEECS HaNPSHKEHNE.
Moppepxunsatotca Tepmonapbl Tuna J n K. B FX2N-4AD-PT
NCNOsb3yHTCA NIaTUHOBbLIE AaTyukmn Temnepatypsl (PT-100
RTD). 3T gatyunkmn no3BonsioT oOHapy»mMBaTb OYEHDb
HebonbLne n3MeHeHus TemnepaTtypsbl (Hanpumep, 0,2°C —
0,3°C, 0,36°F — 0,54°F). Bxogbl mogynsa FX2N-8ALl moxHO
Takke KoHUrypmpoBaTb No4 TUNblI TepmoanemeHTos K, J nnu

AHanoz2oeblie adanmepbl sieeoll WuHbI FX3U

OpHon n3 HoBbIx ocobeHHocTen FX3U sBnsieTca BbICOKOCKOPO-

CTHas paclmpuTernbHas WuHa Ha nesoun ctopoHe lMJIK. Ha aTon pacumputensHom
LUMHEe C neBon CTOPOHbI 6a30BOro 6s10ka MOXXHO MCNONb30BaTh MakCMMyM 4 1tobbIx
aHanoroBbix crneumanbHblx agantepa (ADP) n3 nmetowmxcs 4-x TUNOB aHANoroBbIxX
ADP. AccoptnmeHT ADP BkntoyaeT 4-kaHanbHbii BxogHon ADP, 4-kaHarnbHbIW Bbi-
xogHon ADP, 4-kaHanbHbI TepmonapHbin BxogHon ADP, n 4-kaHanbHbIN BXOOHOM
ADP ans patuukos PT-100 RTD. 311 ADP ans nesown paclwiMpuUTesibHON LWNHLI HE
TpebytoT komang TO/FROM (koTopble obcyxaatoTca Huke). [JaHHble C aHanoroBbIX
BXO0B 3anuCbIBalOTCS HEMNOCPEACTBEHHO B crieunanbHble perucTpbl AaHHbix B MK,

BbICOKOCKOPOCTHLIE MOAYSIM BBOAA-BbiBOAA U
no3vunmoHupoBaHusi. CneyunanbHble aganTepbl

O6bIyHble cveTunkm B MNJ1K 3aBUCAT OT BpeMeHM LmKna penenHon guarpaMmmbl B CUny
ABYX 06CTOATENBLCTB: OOHOBEHMS YCNOBUIN HA BXOAE, UCMONb3YEMOM Kak CYETHbIN
BX0O[, U OGHOBNEHNSA HAKOMNSIEHHOMO 3HAYEHUSA UCNOSb3YEMOro CYETUMKA. DTO MOXET
oKa3aTbCs CNULIKOM MeAIeHHbIM 19 BbICOKOCKOPOCTHBIX CYHETHbIX NpunoxeHun. Co-
OTBETCTBEHHO, rnaeHble 6moku MNJ1K cepum FX BkMoYaoT BCTPOEHHbIE BbICOKOCKOPO-
CTHbI€ CHETUMKM C Pa3fIMYHbIMU MaKCUManbHbIMU YacToTaMu c4eTa, B 3aBUCMMOCTU
oT mogenu NJIK. BbICOKOCKOPOCTHbIE BbIXOAb! 415 BbIBOAA CEPUN UMMYBCOB Ha
rnaBHom 6rioke (SFM), nnu ADP MOXHO ncnonb3oBaTb ANs NPUNOXEHUA NO3ULNOHK-
poBaHus, rage HeobxoanMMOo TOYHO YNpaBnAaTb TakuM 060pyaoBaHMEM, Kak MHBEPTOPDI
n cepsoapuratenu. cnonb3ys cneunanbHble PYHKLMOHANbHbIE MOAYIN, MOXHO
peanu3oBaTtb NPUMOXEHUS NO3ULMOHNPOBAHNA C AOMNONMHUTENBHLIMU BO3MOXHOCTAMU
nHtepnonupoBaHus. MNJ1IK cepun FX nmeet MHOro paclumpsieMbiX Onumin BbICOKOCKO-
POCTHOro BBOAa/BbIBOAA W YripaBreHnsa Nno3nunoHMpoOBaHMEM.

BbicoKkocKOpocmHoU MOQyJib cHemyuka

Moaynb FX2N-1HC npegoctasnset nogkntodeHHomy MJ1K
cepun FX oguH AONOSTHUTENbHBIA BbICOKOCKOPOCTHOM

cyeT4umK ¢ yactotom o 50 kl'y, ¢ BO3MOXHOCTLIO Bbibopa .
BXxoAaoB 5, 12 unn 24 B=. OH no3BonsieT peannsoBaTb ABa é onEh

oAHoa3HbIX BXO4a, OANH NPSAMON N OAUH PEBEPCUBHLIN,
nnu oauH AsyxdasHbin Bxod. OH Takke BKOYaeT ABa
BCTPOEHHbIX TPAH3UCTOPHbIX BbIX04a, KOTOPbIE MOTYT
ynpaBnATbLCA HE3aBUCMMO C MOMOLLbIO BHYTPEHHUX KOMaHA
CpaBHEHMS.
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Modynu no3uyuoHuUpos8aHusi Mo oOHou ocu

Moaynb FX2N-1PG (PG o3HauyaeT Pulse Generator = reHe-
paTop MMMynbCOB) CO34aeT BbIXOA ANS BbiBOA4A CEPUN UM-
NyfbCOB, KOTOPbIN MOXET MCMOMb30BaTLCH B NPUITOXEHNAX
NO3NLMOHNPOBAHUA. OTOT MOAYNb NPUHUMAET BXOOHbIE CUT-
Hanbl 24 B= 1 reHepupyeT cepum MMNynbCOB C 4YacTOTOWN A0
100 klMu. FX2N-1PG npucoeguHsaeTcs K npaBoun paclumpm-
TENbHOW LUMHE.

Moaynb FX2N-10PG moxeT pabotaTb C BXOAHbIMW CUTHA- vone
namu 5 B= unn 24 B= v reHepupoBaTb cepum MMNynbCoB C

yactoton o 1 MI'y. 3ToT Moaynb Takke NPUCOEaNHNAETCS K

npaBoW pacLUMPUTENBHON LUNHE.

[na obonx mogynen nosuumoHnpoBaHna PG xapakTepuCcTukmn BeIxo4oB, BbipabaThbl-
BaOLLNX CEPUM MMNYIBbCOB, Hanpumep, Yactota u coctossHne ON/OFF, moryT ynpas-
narteca nporpammon MJK nnn napametpamu, ycTaHOBMAEHHbIMU 40 paboThI.

FX2N-10GM — ogHooceBon Moaynb NO3ULNOHMPOBAHUS, KOTOPbLIN MOXET MCMONb30-
BaTbCA NMOO Ha NpaBoOW pacLUMPUTENBHOW WKHE, NMBOo He3aBmucumo, ns MNJK cepun
FX Ha yacTtoTe go 200 kl'y. Onsa obonx moaynen

nosunumoHmpoBaHnsa GM cneunanmanpoBaHHoe .
nporpammHoe obecnedenne FX-PCS-VPS/WIN-E = (]
No3BONSIET NOMb30BaTENSAM NPOrPaMMMUpPOBaTbL MOAYN
otaensHo oT MNMJIK B BU3yanbHOM NoLwiaroBon cpeae.

Modynu no3uyuoHuUpogaHusi Mo 08yM OCIM l l
]

FX2N-20GM — gByxoceBon MoAyb NO3ULMOHNPOBAHNS,

KOTOPbIN MOXET MUCMOonb30BaTbCs NMMBO Ha NpaBon pac-

WwnpuTenbHon WuHe, Nnnbo Hesasucumo 13 MNJ1K cepumn FX Ha
yactote Ao 200 kl'y. FX2N-20GM Takke obnagaeT BO3MOXHOCTSAMW JIMHEWHOW W Kpy-
roBon uHTepnonsumn. [na obonx moaynen nosvunoHnposaHus GM cneumnanuampo-
BaHHOe nporpammHoe obecneveHne FX-PCS-VPS/WIN-E no3sonsieT nonb3oBaTensm
nporpaMmmupoBaTb Moaynu otaeneHo oT MJIK B BU3yarnbHOW nowaroBon cpeae.

Mogynb FX3U-20SSC-H nossonset peanusosaTs B 11K ce-
pun FX3U BbicOKONpOM3BOAUTENBHOE yNpaBreHne nosm-
unoHmpoBaHmeM. OH NpegHasHayYeH 4N UCMOoMb30BaHuUS
cepusa cepBogsuratenen Mitsubishi MR-J3-B ¢ 10 MéuTt/c
SRS onToBONOKOHHOW ceTbio cBA3n SSCNETII. CepBoycunurenu
— MR-J3-B MOXHO pa3mMecTuUTb Ha paccTtossHun o 50 meTpos
é i ot MJIK, ncnonb3ysa cneumanuampoBaHHble ONTOBOSIOKOHHbIE
= roToBbl€ K MCMOMNb30BaHM0 Kabenn. ATOT Moaynb ynpasnsaeT
FXou-2088C-H A0 OBYMS ocsiMU Ha YacToTe o 50 MMy n moxeT 6bITh Ha-
CTpamBaTbCH U UCMNONb30BaTbCA C COOCTBEHHbIM crieumanu-
3MpOBaHHbLIM NporpaMmmHbiM obecnedeHnem FX Configurator-
FP. Mogynb MOXeT BbINOMAHATbL 0OLWIMpPHYI0 Tabnuuy onepa-
umn 1 obnagaet BO3MOXHOCTAMU NIMHEMHOW U KPYrOBOW UH-
Tepnonauuun. OH NpucoeanHAEeTCs K NpaBon pacLUMPUTENBHOM LLUHE.

BbicokocKOpOCmMHOU 8x00HOoU adanmep sieeolli WuHblI FX3U
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2.8

CneumnanbHbii agantep FX3U-4HSX-ADP nogkntoyaeTcs K ne-

BOW pacLumpuTernbHon wuHe FX3U n yBennymeaeT CyLLeCcTBYIO-

LLIYHO YacToTy BblcOkockopocTHoro cyeTta 100 k' rmaBHoro 6roka = .
FX3U go 200 kl'y. FX3U-4HSX-ADP He TpebyeT komaHp,
TO/FROM (cm. HMXe). BMecTo aToro oH HenocpeacTBEHHO Ha-
npaBnsieT BbICOKOCKOPOCTHbIE BXxoAbl B X0-X3 nnu X4-X7 (B 3a- l
BMCMMOCTM OT agpeca agantepa). Ha LN FX3U moxHO ncnonbe- I"

30BaTb MakCMMyM [iBa BbICOKOCKOPOCTHbIX BXOAHbIX aganTtepa,
4yTO ob6ecneymBaeT 40 BOCbMMW BbICOKOCKOPOCTHbIX BXOAO0B. OTU
cneumanbHble aganTepbl JOMKHbI pacnonaratbCa HENOCpPeacT-
BEHHO ¢ neBon ctopoHbl MNMJIK nnu nogknovaTbcs K NeBon CTopo- ny
He BbICOKOCKOPOCTHOro BbixogHoro agantepa FX3U-2HSY-ADP.

BbICOKOCKOPOCMHOU ebIXOOHOU adanmep siecoll
wuHbl FX3U

Moaynb FX3U-2HSY-ADP noakntoyaeTcs K 1eBOW pacLumpu-

TenbHoW WwuHe FX3U n pacwmpseT cyLecTBYOLWME BO3MOXHO- =
CTW BbICOKOCKOPOCTHOIO MMMYJSIbCHOIO BbiXO4a TPaH3MCTOPHbIX T |H
rnaBHbIx 6nokoB FX3U (3 ocu, 100 klMy) oo 200 kl'y n 4 ocen. > |H
FX3U-2HSY-ADP He TpebyeT komaHg TO/FROM (cm. Huxe). ;
BMeCTO 3TOro OH HEMOCPEeACTBEHHO HaNPaBMseT BbICOKOCKOPO- LA < [H.
ctHble Bbixoabl B YO, Y1, Y4, n Y5 unn Y2, Y3, Y6, n Y7 (B 3aBu- |
cuMocCTM OT agpeca agantepa). Ha LM FX3U MOXHO ucnonb3o-

BaTb MakCMMyM [Ba BbICOKOCKOPOCTHbIX BbIXOAHbIX agantepa,

4yTO obecneymBaeT 40 YETbIPEX BbICOKOCKOPOCTHbLIX BbIXOAO0B.

OTu cneunanbHble aganTepbl AOSMKHbI pacnonaratbCsl HEMo-
cpeacTBeHHO ¢ nesoun ctopoHbl MJK unn nogkntoyaTbCcs K NeBoun
CTOpPOHE BbICOKOCKOPOCTHOro BxoaHoro agantepa FX3U-4HSX-ADP.

Moaynu cBsi3n, NnaTthbl paclWiMpeHUus U cneuuanbHble aganTepbl

Bo MHormx npunoxeHusx ot cuctemsl MNJ1K TpebyeTtca 6onbLie, 4em NpoCTO KOHTPO-
nMpoBaTb BXOAbl U YNPaBnsTb BbIXOAHbIMU yCTponcTBaMu. MoxXeT okasaTbecsi He0b-

X0OuMbIM cobupaTb JaHHble C UK NepeckinaTh JaHHble Ha Apyroe nepudepnnHoe

yctponcTio, IMJIK nnu MNMK. OgHoro nopTta nporpammMmpoBaHnsa MOXET BbITb HeagocTa-
TOYHO.

B cepumn FX nmeetca HECKOSbKO ONMunKn, KOTOpble MOrYT NCMNOSIb30BaTbCA ANA pacLum-
PEHUS KOMMYHMKaLMOHHBIX BO3MOXHOCTEN U NOBbIWeHus rmbkocTn cuctembl FX. Mo-
Aynun ons coeanHeHna ¢ ceTbto ByayT obcyxaaTbCa B NOCNenyowWmnx pasgenax gaH-
Horo PykoBoacTtea. B aToM pasfgene pacCMOTPUM TOMbKO MOAYK, nNriaTthbl paclumpe-
HUA N cneunanbHble aganTepbl, KOTOPbIE UCNOMb3YTCA ANA pacLUMPEHNs] BO3MOX-
HOCTen nocrnegoBaTtenbHon nepegayvn gaHHbix B [MJIK.

MJIK cepumn FX3U nogaepxusatoT gobaBneHme AByx NocrneaoBaTenbHbIX NOPTOB Ye-
pes neByto WNHY. Ecnv npumeHseTca KoMMyHukaumoHHas BD nnata, MOXHO Ucnonb-
30BaTb TOSIbKO OAWH AOMNONHUTENbHbIN KOMMYHUKaUMOHHbIM ADP moaynb. Ecnv npu-
meHseTca nnata FX3U-CNV-BD, moxHO ncnonb3oBaTbh ABa AOMONHUTENbHbIX KOM-
MyHUKaunoHHblx ADP mogyns. KommyHukauunoHHble yctponctea BD n ADP ans
FX1S, FX1IN, FX2N n FX2NC He oTpaxeHbl B 3TOM JOKYMEHTE.
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Adanmep u Mmodysib UHMmepagetca cesa3u RS-232

UTtobbl fo6aBuTb NopT cBa3m RS-232 k MJ1K cepumn FX3U, Heobxoanmo noakniountb
FX3U-232ADP, FX3U-232ADP-MB, FX2N-232IF nnn FX3U-232-BD.

Ona FX1S, FXIN, FX2N n FX2NC 6yaet pabotate FX2NC-232ADP. OgHako 4ToObl
ncnonb3oBatb FX2NC-232ADP B MNMJIK, otnnyHbix o1 FX2NC, Tpebyetca FX*N-CNV-
BD. Nmetotca Takke FX1N n FX2N 232-BD.

FX3U-232ADP MoxHO noakntouunTb K neson ctopoHe MNJ1K yepes
NEBYI0 PacCLUMPUTENbHYHO WKNHY. [N 3TOro Moayns MoxeT

e notpeboBaTbCsa cneuunanbHbl KoL s3blka penenHbiX gnarpamm
5 n/vnn HacTtporika napameTpos B [MJIK, 4To6bl KOHUryprMpoBaTh
Seo ' nopT cBs3u. [laHHble MOryT nepegaBaTbCA M MPUHMMATBLCS C
o= |1 nomoLbo komaHabl RS nnmn RS2.

FX3U-232ADP, Ho ¢ pobasneHHon nogaepxkon Modbus-cBaau npu
ncnonesosaHun c MNMJK cepnmn FX3U ¢ Bepcuen MMKpONporpamMmmMHoOro
| obecneyeHus 2.40 nnu Bbiwe. BoamoxHocTn RS-232 Modbus B
| 1 cepum FX nossonstoT MNJIK cepmum FX3U GbITb rmaBHOM CTaHUMEN

v Ans ogHoOM nogyYnHeHHown ctaHuum (¢ Homepom 0x01-0x10), nnn
NnogYMHEHHOM cTaHuuen B nobon cywectytowen cetn Modbus.

‘ ] FX3U-232ADP-MB obnagaet To1 e pyHKLMOHANbHOCTLIO, YTO U
|

;!%

FX2N-232IF nogkntovaeTtcs k npason wunHe MNMJIK Tak e, kak

noboun apyron cneynanbHbi QYHKUMOHANMbHBLIM MoAy b. s
MHULManu3aumm Mogyrns n HaCTPOMKN ero napaMmeTpoB Tpe-

OyeTcsa nporpammupoBaHue MNJIK ¢ ncnonb3oBaHnem KomaHa
TO/FROM (cm. Huxke). Mogynb MOXHO KOHOUIypupoBaTb, Fonen
4YTOBbLI OH aBTOMaTUYECKN Npeobpa3oBbIBan AaHHbIE MeXay o
npuHumaembim/nepegasaembim ASCII-cbopmaTtom n GruHap-

HbIM UM 4BOUYHO-AECATUYHBIM KOAOM JaHHbIX, KOTOPbIE MC-
nonbaytotcsa B MNMJIK. C atum mogynem He MOryT UCMOnb30-
BaTbcA KomaHabl RS n RS2. OH He cunTaeTcss ogHUM 13 ABYX
AONOJSTHUTENbHbIX NOCreoBaTeNbHbIX MOPTOB, YNOMSIHYTbIX
BblLLE.

RS-232 kommyHUKauuoHHasi niama — FX3U-232-BD

OTa nrarta noakniyaeTcs K NopTy, pacrnonoXXeHHOMY Ha neBown
ctopoHe MJ1K cepumn FX3U. B otnnume ot ¢ FX2N-2321F n FX3U-
232ADP, npy noagknto4yeHnn B 3ToM MecTe He TpebyeTcs HMKaKo-
ro gonosiHnTensLHoro npoctpaHcTea B cucreme [MJIK.

Kak n ana 232ADP, ansa gaHHon nnatbl MOXeT NoHagobuTtbes
crneumanbHbIn Kog s3blka pernenHbiX guarpamm U/unu HacTponka
napameTpos B J1K, 4Tobbl KOHUryprpoBaTb NOPT cBA3N. Ecnu
NCnonb3yeTcsl OTKPbITLIN NPOTOKON, ANs nepegaym n npuema
AaHHbIX TpebyeTtca komaHga RS nnm RS2.
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2.9

RS-422 koMMYyHUKauuoHHasi niama — FX3U-422-BD

Cepusa HMI (MHTepdenc yenosek-maiumHa) Muuybumcun obbI4HO

nogkrtoyaetca K [MJIK cepun FX vyepes nopTbl nporpammmnpoBa- S

Hus. Ecnu nporpammaTtop Heob6xoanMo coeanHUTbL C NPorpaMmmon L

MJIK 6e3 pasbegmHeHus HMI, To npocTtenume cnocobbl JOCTMXKe- |

HUSA 3TOW Lenu — Npo3payHbii pexum (Yeped HMI) nnm kommyHm- ‘
KaunoHHas nnara. lNnata npocto obasnseT BTOPOW NopT Npo-
rpammupoBaHus Ha NJ1K, He Tpebys HMKaKoro koga Ha A3blke pe-
NEeNHbIX gnarpamMmm UM HacTpPorKku napameTpoB. YutuTte, yto HMI
MOXeT B3anmogencteoBathb C [J1K 4yepes aToT NOpT 1 Yyepes
BCTPOEHHbLIN NOpPT nporpammupoBanust. Mmetrotcs Takke FX1N n FX2N 422-BD.

USB kommyHukauuoHHasi ninama — FX3U-USB-BD

OTa nnata gobaBnT ctangapTHbIN rHe3goson nopt USB Mini-B Ha

nepeaHtoto nanens MJIK FX3U, nossonasa nogcoeanHnTtb MK k MNJK o
yepes nbon ctaHaapTHbIn USB rHesgoson nopt tuna A. Heobxo- | _
Anmble apansepsbl Ana MK 1 BbICOKOCKOPOCTHOW 3-METPOBbLIN Ka- - ![
6enb USB 2.0 npunaratotca K nnare. RN

CeTeBble MOAYNU, NNaTbl paclUMpEHUs U cneuunanb-

Hble aganTtepbl

MJTIK cepun FX cyLectByeT HECKOSTbKO BO3MOXHOCTEN paboThbl C CETAMMU, KOTOPbIE
MOXHO [06aBuTb K rmasHoMy 6noky. OHn nossonstoT MNJ1K paboTaTb B ropasgo
BonbLuen cucteme, Yem 370 6b1N0 6bl BO3MOXHO ¢ rnmasHbiM 6rokom MJTIK FX. MoryT
UMETb MECTO OrpaHU4YeHUs Ha KONMYEeCTBO M KOMOMHAaLMIO NOAKITYaeMbIX Moaynen
(cm. 6onee nogpobHyo MHopMaUnio B pyKOBOACTBaxX NoOfb3oBaTens).

RS-485 komMMmyHUKaUUOHHas1 naama u uHmepagelcHbIU adanmep

KommyHukaumoHHas nnata FX3U-485-BD nogknto-
= YaeTcs K NOPTY, pacrnorioXXeHHOMY Ha fleBOM CTOPO- | A
e - H‘ He MMJ1IK FX3U, 1 npegoctaBnsieT HECKOMNbKO onuum
- ‘ ' anga paboTbl ¢ nocnegoBaTtenbHbiMK ceTamu. OguH i v
I 4l wn3npumepos — paboTa c cetamn N:N. 3To MHoro- &
[ | H‘ aboHeHTCcKasa ceTb, OCHOBaHHas Ha NpUHUMUNE Be- !
| aywmn-segombln. OHa no3BongeT noaknoyaTb 4o 8
HI CTaHumn K ogHon ceTu. Npoyvne nmeromecs cetum

n Non-Protocol Communication, ncnonb3aytowine KomaHabl S3blka pe-

nenHbIx guarpamm gns opraHmsaumm ceasm mexay MK FX3U u accop-

TUMEHTOM NepudepUnHLIX YCTPOMUCTB. JTa NnaTta 3aHMMaeT OAVH Mo-
cnepoBaTenbHbin noptT FX3U.

. | cBa3n BkntodatoT Parallel Link, Computer Link, Inverter Communication,
1
[ r

FX3U-485ADP obnagaet Temu e pyHKLMOHANbHbIMU BO3MOXHOCTAMMN, 4YTO N FX3U-
485-BD, HO curHan 6onbluen amnanTygbl NO3BOMSET YBENMYNTD ANUHY CETU. DTOT
aganTtep Takxe 3aHMMaeT OaWH nocnegoBaTtesibHbIn nopT FX3U.

FX3U-485ADP-MB o6nagaet Tou e pyHKLMOHaNbHOCTL0, 4To N FX3U-485ADP, HO
¢ pobaBneHHon nogaepxkon Modbus-ceasn npu ncnonssosanum ¢ MJ1K cepmum FX3U
C Bepcmen MmukponporpaMmmHoro obecneyerHnsa 2.40 nnu Boiwe. BoamoxHoctn RS-485
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Modbus B cepumn FX nossonstoT MNJIK cepum FX3U ObITb rmaBHOM CTaHUNEN B CETH,
BKNtovarowen o 16 nogyunHeHHbix ctaHumn (¢ Homepom 0x01-0x10), nnu nogynHeH-
HOW cTaHuunen B nobon cywecTteytowwen cetn Modbus. 3TOT agantep Takke 3aHMMa-
eT oauH nocnegosartesibHbl NopT FX3U.

Ona FX1S, FX1N, FX2N, n FX2NC, nveetcs agantep onga nogkntoyeHus FX2NC-
485ADP noRS-485, koTopbiv TpebyeT ncnonb3oBaHus nnatbl NnpeobpasoBatens
FX*N-CNV-BD ans nogkntoyenus k MNJK (kpome FX2NC). Umetotcsa Takke FX1N n
FX2N 485-BD. Bce oHM 3aHMMaloT oguH nocnegoBaTerbHbIN NOPT.

Bedywiuii mooysnb AS-I1 — FX2N-32ASI-M

AS-| — skOHOMUYHaA anekTpomMexaHnyeckasa cuctema coegm-
HeHus1, npegHasHavyeHHas ans paboTbl N0 ABYXNPOBOAHOMY
kabento, n nepegatoLlasl AaHHbIE U ANEKTPONUTaAHNE Ha pac-

ctosiHne oo 100 m unum 6ornbLue, Npu UCNONb30BaHUN peTpaHC- e
naropoB. OHa 0cobeHHO yaobHa Ha HUKHUX YPOBHSAX aBTOMa- .
TM3auun NpeanpusaTus, rae NnpocTble — Yyacto GBUHapHbLIE — no- Fa32ag,.

neBble YCTPOMCTBA (HaNpuMep, BbIKIToYaTEeNN) AOMKHbI pabo-
TaTb B aBTOHOMHOW CETX aBTOMaTU3aLUKN NOKaNbHOro y4yacTka,
ynpasnsemoro MJIK unun MNMK. AS-uHtepdenc MoxeT cunmtaTbCs
Hauny4wen LnmgpoBon 3aMeHoOn TPagULNOHHbBIX apXUTEKTYP
KabernbHOW pa3BOaKM.

3101 Mmoaynb nossongaet MJIK FX2N, FX2NC unn FX3U ncnonb3osatb AS-| ceTb,
4YTOObI YNPaBnsaTb U KOHTpoNupoBaTb 40 31 NOMNeBbIX YCTPOUCTB.

HononHutensHyto nHgopmaumo o AS-I cMm. Ha cante www.as-interface.com

I/O Link — FX2N-16LNK-M

I/O Link — pacnpegeneHHas cuctema BBoAa-BbiBoAa
MJIK Muuy6ucn cepun FX. Mogynu BBoga-BbiBoaa
MO>XHO MOMECTUTb Ha pacctosHun o 200 m ot
OCHOBHOW CMCTEMbI M aapecoBaTb Kak CTaHAApPTHbIE
YyCTPOMCTBA BBOAA-BbIBOAA COMIAaCHO OrpaHNyYeHnsm un.
Kaxabin Begywimn moaynb 1/O Link MmoxeT ynpaensTtb 0o
128 Toukamu BBOAA/BbIBOAA Ha A0 16 cTaHUMA.

ans

U

MiZEUEEE3E

Bedywiuii mooynb CC-Link — FX2N-16CCL-M

Kak npasuno, CC-Link aBnaeTca cnnoBon ceTblo yaaneHHo-
ro BBOAA-BbIBOAA, XOTS €€ MOXXHO Takke MCNosfb3oBaTh AN
coeauHeHuns nokanbHblx ctaHuuin. B CC-Link ncnonb3ytorcs
kabenwu Ha BUTOW nape u nogaepxmsaetcs ganbHocTb 1200
M C MakCMmarbHOW CKOPOCTbIO nepeaayn gaHHbix 10 MoéuTt/c
Ha 100 m. CC-Link Takke obnagaeT ObICTPOM CKOPOCTbLIO 06-
HoBneHus (3.9 Mc anga 64-x cTaHUWU) N BbICOKOW EMKOCTbIO
BBOAa-BbiBoAa (2048 Touvek).

FXariBC0LM 0:” &
Lin

10T Mmoaynb nossonget MJIK FXAN, FX2N, FX2NC nnu FX3U ObITb rmaBHbIM yCT-
poncteom B cetn CC-Link, copgepxawien Ao 15 nogumMHEHHbIX CTaHUMN.
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UHumepabelicHbill MoOynb CC-Link — FX2N-32CCL

FX2N-32CCL nossonset MJIK FX1N, FX2N, FX2NC nnu FX3U
nogkrtoyatbes k cetn CC-Link B kavyecTBe yaaneHHou cTaH-
ummn. MnasHoe yctponcteo CC-Link ynpasnset MNJ1K cepumn FX,
3anucbiBas AaHHble B BydepHyto namate FX2N-32CCL, koTo-
pbi 3aTEM, B CBOK ovepenb, nepeaaeT AaHHble Ha n u3 MNJ1K.

UumepapelicHbili MoOysib CC-Link/LT — FX2N-64CL-M

CC-Link/LT — BblCOKOCKOpPOCTHasi CETb yaaneHHoro BBoaa-
BbIBOAA, MCMOMb3yOLWasa cneumanm3mpoBaHHyto KabenbHyto
ceTb anvHon o 500 m, obHoBnAs go 1024 Toyek BBOAa-
BblBOAA 3a 2 MC.

9101 Mmoaynb nossonget MJIK FXAN, FX2N, FX2NC nnu
FX3U 6bITb rnaBHbiM ycTporctBom B cetn CC-Link/LT,
ynpaensasa go 256 Toukamu BBo4a-BbiBOAA.

Bedywiuti modyne Profibus — FX3U-64DP-M

HaHHbIn Moaynb paboTaeT Tonbko ¢ cepuen MIIK FX3U n gaB-
nseTcs NONMHOMYHKLMOHANbHBIM BeAyLUM Moaynem Ans ce-

Ten Profibus DP-V1. C atum mogynem FX3U moxeT 6bITb

rmaBHbIM YCTPOMCTBOM B ceTu Profibus ¢ 64 nog4nHeHHbIMM |
CTaHUuAMU, Nogaepxmeast MakcMmaribHy CKOpocTb 12 =
M6wuT/c Ha paccToaHunax go 100 m. oot

Profibus aBnsaeTcsa ceTblo C OTKPbITLIM NPOTOKONOM, NOAAEP-
XuBaroLen MHorme yCTponcTBa pasnuyHbiX KoMmnaHuni. [JononHUTensbHy nHgpopma-
umm o Profibus cm. Ha canTte www.profibus.org.

Profibus Interface Modules — FX3U-32DP & FXON-32NT-DP

O6a atux moayns nossonatoT nogkntodeHHomy MJ1K cepum FX 6biTb Be4OMbIM B CETU
Profibus, ogHako FX3U-32DP nossonsieT MNJ1IK FX3U cBs3biBaTbCS, MCNOMb3yS
Profibus DP-V1, a FXON-32NT-DP nossonset MNJK FX1N, FX2N, FX2NC nnn FX3U
cBsa3blBaTbCs, ucnonb3ys Profibus DP-V0. FX3U-32DP noaso-

nseT nepefasatb AaHHble Ao 144 6anToB, NCNONb3YS LMKAN-

Yeckyto cBsA3b, nnu 140 6anTos, NCNOMb3Ya HELMKITUYECKYIO

cBa3b. FXON-32NT-DP nossonsieT nepegasatb gaHHble 0o 40

6anToB, NCNONb3YHA TOMBbKO LIMKINYECKYIO CBA3b.

1 i
UnmepdbelicHbili modynb PROFIBUS é > | -t
— FX2N-32DP-IF iﬂ

AL

FX2N-32DP-IF ncnonesyetca ansa 3amensbl LM B MNMJ1K cepun

FX, no3Bonsasa KOHUrypmupoBaTb paclumpuTenbHble 6510Ku

(BBOOa-BbIBOAA) M cheumanbHble Moaynun cepumn FX Kak yCcTponcTBa yaaneHHoro Beo-
Aa-BbiBoda B ceTun Profibus, ncnonssysa Profibus DP-VO.
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2.10

2.1

UumepabelicHbie modynu Ethernet — FX2NC-ENET-ADP & FX3U-
ENET

P FX2NC-ENET-ADP moxHo nogkntountb K MK FX1S, FX1N, FX2N, n
il FX2NC. Ons Bcex, kpome FX2NC notpebyetca FX*N-CNV-BD. FX2NC-
_ | ENET-ADP — npocTon wnto3 nocnegosartenbHbli nopT — Ethernet ansa
o~ E MJK cepumn FX. GX Developer v8.25 v Bbiwe nogaepxunsatoT Ethernet
: coeguHeHue c MNJK cepumn FX yepes aToT Mmoaynb. [Ana paHHUX Bepcum
E : nporpaMmHoro obecnevyeHms HeobxoaAnMbl ONONHUTENbHbIE ApanBepbl.
L
' FX3U-ENET pa6otaet Tonbko ¢ [MJIK cepumn
FX3U u aBnaeTtca nonHOMPYHKUNOHANbLHLIM MOAYEM
Ethernet. FX3U-ENET nogaepxuBaeT 0o 8 0oAHOBPEMEHHbIX
coeanHeHnun ¢ MNJIK cepum FX3U ana ceasm MIK-MJIK nnu o -
MIK-TK, BkNtoYas MOHUTOPUHT, @ Takxe nepecbinky/3arpysky é
napameTpoB 1 penenHblx gunarpamm. Kpome Toro, npm nog-
KNYeHun K cepepy anekTpoHHon nodtel FX3U-ENET nveet [

06m|/|pr|e BO3MOXXHOCTU nepeaadn gaHHbIX U TEKCTA No
SJ'IeKTpOHHOIZ no4yre.

Mpoyne annapaTHblie MOAOYN

HucnnelHbili Mmodynb — FX3U-7DM & FX3U-7DM-HLD

OucnnenHbin moayns FX3U-7DM MOXHO ycTaHOBUTL
HenocpeacTBEHHO Ha nepeaHtoto naHens MNJIK cepun FX3U,
npegocTaBmB onepaTopy TEKCTOBbIM Ancrnen 4 cTpoku x 16

cumBornoB. OH NO3BONSIET onepaTtopy
npocmatpusaTb Yackl INJ1K, npocmaTtpuBaTb Unm
n3MeHATb agpeca gaHHbix B MNJ1K, npoBepsaTb ;ﬂ

\ —

owmnbkun, nokasbiBatb coctosAHue MK, a Takke
oTobpaxkaTb NONb30BaTENbCKNE TEKCTOBLIE COODLLEHUs. Mo-
Aynb Takke MOXeT ObITb 3aluLLEeH NaponeM. Y CTaHOBOYHbIN
aganTep nNpogaeTcst OTAeNbHO, YTO NO3BONSIET CMOHTUMPOBATL
YCTPOWCTBO Yepes Bbipes B WKady nnn asepue.

4

MCTOYHUKKM NUTAHUA

Bce MJIK cepun FX nmetot BCTPOEHHbIN 60K anekTponuTaHus. bnok anekrponntaHus
NpUHUMaeT HanpskeHus 85-264 B= nnu 24 B= (12B= Ha BbIOpaHHbIX MOAENsaX
FX1N).

Brnok anektponutaHusa FX reHepupyeT ABa TuUna NUTaHus WuHbl: 5 B= n 24 B=. 3Ha-
YeHue ToKa NS Kagoro 6roka nuTaHns U3SMEHSIeTCs B 3aBUCUMOCTM OT MOAENN U
pasmepa INJIK. bonee nogpobHble cBEAEHNA CM. B PyKOBOACTBE MO annapaTHOMY
obecrneyeHnto paccMaTpmBaeMoro npoaykra.

LLnna 5 B= obecneunBaeT anektponutannem LN n pacwumputenbHble 6mokn. Bnok
NUTaHUA UMeEeT OrPaHNUYEHHY0 MOLLHOCTb. OTO OrpaHNYMBaET KONMYECTBO MNOOKITO-
YaeMblX pacLMpuTenbHbIX 6I0KOB.

HanpsibkeHune 24 B= takke nogaetcs Ha knemmbl 0 B n 24 B Ha INJ1K. 310 anekTtponu-
TaHWe MOXHO UCMNOSb30BaTh A4S AUCKPETHLIX paclunMpeHnin BBO4a-BbIBOAA, a Takke
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ANS NUTaHus NpuHagnexHocTen, Hanpuvep, gatumkos 1 HMI. BygbTe BHUMaTENbHBI,
He NpeBbIlanTe HOMUHANbHYI MOLLHOCTL Gr10Ka NUTAHNA.

Kak BbI4MCNUTb MOLHOCTL, NOTPebnsieMmyto OT 6510Ka NUTaHUA

Kak oTmeyanoch Bblile, BCTPOEHHbIN 610K NUTaHMA MOXET NoAAepXnBaThb
TONbKO ornpeaesieHHoe KoNnM4ecTBo BI0KOB paclUMpeHns 1 cneunasnbHbIX
JOYHKUMOHAbHbIX MOgYIIEN.

K TJIK cepum FX3U MOXXHO NOAKMAOYNTL SOMNOSNTHUTESNbHbIA 610K NMNTaHUS —
FX3U-1PSU-5V, o6ecneumBatomi LUMHE AONOSTHUTENBHY MOLLHOCTL. OH CcOo3-
aaeT 1 A B wuHe 5 B= 1 300 mA B WwinHe 24 B=. PekomeHayeTcsa Ucnonb3oBaTtb
3TOT MOAYIb NOCIEe ANCKPETHLIX paclumMpuTenbHbIX 6N10KOB BBOAA-BLIBOAA, MO-
CKONbKY OHWM NOTPEBNST BbICOKYH MOLLHOCTbL B WNHE 24 B=, NpeBbiwlatoLLyto
BO3MOXXHOCTM BCTPOEHHOro 6roka nutaHund. B ogHon cucteme FX3U MOXHO mc-
nosib3oBaTb A0 ABYX AOMOSMHUTENbHbLIX MICTOYHUKOB MUTAHNA.

Hwxe onncaHa npoueaypa, No3BonsioLas onpeaenuTs JONYCTUMbIE KOHGUTY-
paLumn CUCTEMbI.

1) MopcuuTanTe NONHOE KONMYECTBO Moayfen BBoga v BeiBoga 6e3 cob-
CTBEHHOr0 MCTOYHMKA NUTaHUSA, KOTOpble JOMMKHbI ObITb AOOGaBMNEHbI K
rmaBHoOMy OnoKy. Y4Tute, YTO KOrga ucnonb3yeTcs MogyJSib pacluMpeHns
¢ 6510kOM NUTaHNUA, BCe NOAKMOYEHHbIE K HEMY TOYKM BBOAA-BbIBOAA
paccuyMTbIiBaOTCA Kak oTaenbHas cuctema. Kaxable 16 gononHutens-
HbIX To4ek BBoAda TpebytoT 100 MA oT WuHbl +24 B=; kaxxable 16 gonon-
HUTENbHbIX TOYEK BbiBOAA TpebytoT 150 MA oT WuHbl +24 B=. Cm. Tab-
nnugy 1 nnu 2, rae ykasad tun MNJK, nnu tabnuuy 3 unu 4, roe npueeneH
TN MOLYNSA pacLUMPEHNS C BNOKOM NUTaHUs. 3a4anTe HyXXHble 3Have-
HUA B KONOHKE BBOAA U KOJMOHKE BbiBOAA. HangeHHoe 4ncno saBnsaeTcs
OCTaTO4YHbIM TOKOM B LUMHE +24 B=.

2) Cwm. Tabnuuy 5, 4tobbl onpenennTb 4OCTYMHbLIN TOK B WnHe 5 B=. B
Tabnuuax A1 n A2 npuseaeHsbl rnaeHble 6mnokn FX3U, a B Tabnuue D1 —
MOAYNN paclnMpeHnsa ¢ cobCTBEHHbIM BrokoM nuTaHus. Mpu Heobxoau-
MOCTU BO3MOXXHOCTU LWIMHBbI 5 B noctosiHHOro Toka FX3U MOXHO paclumn-
puTb, nogknoums FX3U-1PS-5V.

3) YuuTbiBanTe BCe ANCKPETHbIE paclumMpuTeNibHble 6r10KM BBOL4A-BbIBOAA,
crneunarnbHble MOAYNN, ONUMOHarnbHbIE NMaThl pacIMpeHns 1 cneuu-
anbHble aganTtepbl B cucteme. [Ins kaaoro Hangute HOMUHanNbHbIN No-
Tpebnsaembii TOk ans wuH 5 B= n 24 B= B Tabnuue 6. Ecnun B Tabnuue
yKa3aHO BHelUHee 3HavyeHne 24 B=, To yCTpONCTBO UMEET KrnemMMbl AN
NOOKITHOYEHUS K BHELLHEMY UCTOYHUKY arekTponutaHus. B atom cnyyae
YCTPOMCTBO He fobaBnsaeTcs B CBOAKY BHYTPEHHEro notpebnsemoro To-
ka B WnHe 24 B=, ecnu Kk BbIxoaHbIM knemmam 24 B= Ha lNJIK noaBegeH
BHELUHUA UCTOYHUK SNEKTPONUTaHUS.

4) Cnoxute 3Ha4yeHus, YToObl BbIMUCINTL NOSHbIA NOTPebnsembli TOK, U
BbIYTUTE €ro U3 NOSTHOro NOCTaBNAEMOro TOKa UCTOYHUKA NUTaHMS TokKa.

NMPUMEYAHNE 3T1un Tabnuubl npuBeaeHsbl B rnaBe 6 PykosoacTtea no anna-
paTHom Yactn FX3U.
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TABJIMLA 1: FX3U (6noku ¢ 16 unu 32 To4ukaMmn BBOAA-BbIBOAA)
FX3U-16MR/ES, FX3U-16MT/ES, FX3U-16MT/ESS, FX3U-32MR/ES, FX 3U-32MT/ES, FX3U-32MT/ESS

(Mpumep )
/

S40[ 25
832 100] 50 /0 JNob6asreHune He paspeLeHo
Bxof NMocT. HarpshkeHns 5224 750 125|175l 28] &
EX3U-16M O] 2 §16 250 200& 100 s0] o
FX3u-32MO Té& 8| 325| 275| 225| 175| 125| 75| 25
& 0| 400| 350| 300| 250| 200| 150] 100] 50| o0

0 8 16 24 32 40 48 56 64
Bxopn,
—> Kon-Bo ao6aBnsiemMblx TOYEK -

(Mpvmep ) Korpa 6nok pacwmperus, cogepxaiumn 16 Touek BBoga 1 16 Tovek BbIBOAA, NOAKIHOYEH
K FX3u-16/32M[], n3 wuHbl nuTanusa 24 B= notpebnsietcs Tok 150 MA nnu meHbLue.

TA
BJIMUA 2: FX3U (48 To4ek BBOAa-BbIBOAA Unn BorbLue)

64 0

56| 75| 25 (Mpumep)
Bxog nocT. HanpsxeHnsa % 48| 150] 100[ 50 0
FX3U-48ML] © 40| 225| 175 125] 75| 25
Eigﬂzggmg § 232 300| 250] 200] 150[ 100] /50[ 0
EX3U-128M O S © 24| 375] 325] 275] 225[ 175} 125] 75| 25

3 16| 450] 400[ 350] 300 200] 150] 100] 50[ 0

T‘é’[ 525| 475 425| 375| 325| 275| 225] 175 125 75| 25

600| 550] 500] 450| 400| 350[ 300[ 250[ 200[ 150[ 100] 50| o

0 8 16 24 32 40 48 56 64 72 80 88 96
—_—> Kon-Bo gob6aBnsieMbix To4ek

(Mpumep ) Korpa 6nok pacwmpeHusi, cogepxalumn 32 Toukm BBoga 1 16 Touek BblBOAA, NOAKMIOYEH
K FX3u-48~128M[1, u3 wuHbl nuTaHusa 24 B= notpebnsieTcs Tok 250 MA 1nu MeHbLue.

TABJIIMLA 3: FX2N-32E*

25 (Mpumep) 150 MA nnu MeHbLLE Npy
/ nobasneHnn 16 Touek BBoJa.

= N
[ 2

100| s50[ o0
175| 125 75|/ 25
250( 200 Bl 100 50|

L> Kci—eo nl?aenneznfblx To:ij
TABJTINLA 4: FX2N-48E*

o

[J,OGEBJ'IRGM bIX TOYEK

—> Kor-80

D
2]

10 (Mpumep) 110 MA UM MeHbLUe Npy foGaBNeHUN

85 35 / 32 To4ek BBOAA M 16 To4ek BbiBOAA.

w b
N O

160 110 60( 10
235| 185( 135| 85 /35

310| 260( 210| 160 ﬂ 60| 10
385| 335( 285| 235 185( 135| 85 35

460| 410] 360| 310| 260| 210| 160| 110 60|

0 8 16 24 32 40 48 56 64 Bxon
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TABJIMUA 5: HarpysoyHas cnocobHOCTb Ans WuH 24 B=n 5 B=

Mogaynu LN FX3U (c cobcTBEHHBIM 6OKOM NUTaHWUS NepeMEHHOro TOKa)

Ne

Tun

Bxopabi/Bbixoabl

BbixogHow Tok (MA)

Kon-Bo Touek
BBOAa-BbIXoga

Bxopbl/Bbixoabl
appeca]

AnekTpo-

nuTtaHue 5 B=

LLinHa nuTaHmna 24 B=

agpecoB [
Bl nepemeHHOro HanpsixeHusa/sxon 24B=/peneiHbli BbIXoq

FX3u-16MR/ES 16 8/8

FX3u-32MR/ES 32 16/16

FX3u-48MR/ES 48 24/24 500
FX3u-64MR/ES 64 32/32

FX3u-80MR/ES 80 40/40

FX3u-128MR/ES 128 64/64

400

600

Bl nepemeHHoro HanpsixeHus/Bxon 24B=/TpaH3MCTOPHbIN BbIXO4

FX3u-16MT/ES 16 8/8
FX3u-16MT/ESS 16 8/8
FX3u-32MT/ES 32 16/16
FX3u-32MT/ESS 32 16/16
FX3u-48MT/ES 48 24/24
FX3u-48MT/ESS 48 24/24 500
FX3u-64MT/ES 64 32/32
FX3u-64MT/ESS 64 32/32
FX3u-80MT/ES 80 40/40
FX3u-80MT/ESS 80 40/40
FX3u-128MT/ES 128 64/64
FX3u-128MT/ESS 128 64/64

400

600

Mogaynu LN FX3U (c cobcTBEHHBIM BIOKOM NMUTAHMUSA NOCTOAHHOIO TOKa)

Bxopabi/Bbixoabl

BbixogHow Tok (MA)

Kon-Bo Touek
BBOAAa-Bbixoaa

Bxoabl/Bbixoabl
[appeca]

AnekTpo-

nuTtaHue 5 B=

Harpy3souHas
CNocobHOCTb
Ans BHYTp. 24B=

FX3u-16MR/DS 16 8/8

FX3u-32MR/DS 32 16/16
FX3u-48MR/DS 48 24/24
FX3u-64MR/DS 64 32/32
FX3u-80MR/DS 80 40/40

500

400"

600*?

BIN nocTosiHHOro HanpsbkeHus/Bxoa 24B=/TpaH3nCTOPHbIN BbIXO4

FX3u-16MT/DS 16 8/8

FX3u-16MT/DSS 16 8/8

FX3u-32MT/DS 32 16/16
FX3u-32MT/DSS 32 16/16
FX3u-48MT/DS 48 24/24
FX3u-48MT/DSS 48 24/24
FX3u-64MT/DS 64 32/32
FX3u-64MT/DSS 64 32/32
FX3u-80MT/DS 80 40/40
FX3u-80MT/DSS 80 40/40

500

400"

600*
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Mogynu pacwmpeHna FX2N ¢ cobcTBeHHbIM 65I0KOM NUTaHUA

Bxopabl/BbixoAabl BbixogHon Tok (MA)
Ne Tun LD LR Bxoabl/Bbixoabl AnekTponuTaHue LLinHa nutaHus
BBOAA-BbIxoAa _ _
[ampeca] 5B= 24 B=
[aapecoB]
FX2N-32ER-ES/UL 32 16/16
FX2N-32ET-ESS/UL 32 16/16
FX2N-32ER 32 16/16 250
FX2N-32ES 32 16/16
FX2N-32ET 32 16/16
FX2N-48ER-ES/UL 48 24/24
FX2N-48ET-ESS/UL 48 24/24
FX2N-48ER 48 24/24 690 460
FX2N-48ES 48 24/24
FX2N-48ET 48 24/24
FX2N-48ER-DS 48 24/24
FX2N-48ET-DSS 48 24/24
FX2N-48ER-D 48 24/24 -
FX2N-48ET-D 48 24/24

TABJIMLA 6: YcTponcTtea paclumpeHus

OnuunoHaneHble nnaTbl pacwuperns FX3U

Kon-Bo 3aHATbIX

MNMoTpe6nsiembin Tok (MA)

Ne Tun To4ek BBOAA-
BbixoAa [aapecos] 5B= BHyTp. 24 B=
FX3U-232-BD - 20 _
FX3U-422-BD = 20" =
FX3U-485-BD — 40 —
FX3U-USB-BD = 15 _
FX3U-CNV-BD - - _

ApanTepbl nesou WwWuHbl FX3U

Kon-Bo 3aHATbIX

MoTpe6nsieMbin Tok (MA)

Ne Tun TouYek BBOAa-
Bbixoga [agpecos] | 5 B= BHyTp. 24 B= BHewwH. 24 B=

FX3U-4HSX-ADP - 30 30 0
FX3U-2HSY-ADP - 30 60 0
FX3U-4AD-ADP - 15 0 40
FX3U-4DA-ADP - 15 0 150
FX3U-4AD-PT-ADP - 15 0 50
FX3U-4AD-TC-ADP - 15 0 45

FX3U-232ADP - 30 0 0

FX3U-485ADP - 20 0 0
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brokn pacwmnpennsa FX2N 6e3 cobcTBeHHOro 651o0ka nnTaHms

No Tun Kon-Bo Touek MoTpebnsiembint Tok (MA)
BBOJA-BbIX0Aa 5 B= BHyTp. 24 B= BHelwH. 24 B=
FX2N-8ER-ES/UL 16 - 125
FX2N-8ER 16 = 125
Tunbl ana go6aBneHus Touek BBoaa
FX2N-8EX-ES/UL 8 = 50 0
FX2N-8EX 8 = 50 0
FX2N-8EX-UA1/UL 8 = 50 0
FX2N-16EX-ES/UL 16 = 100 0
FX2N-16EX 16 = 100 0
FX2N-16EX-C 16 = 100 0
FX2N-16EXL-C 16 = 100 0
Tunbl ana go6aBrneHus Touek BbiBoAa
FX2N-8EYR-ES/UL 8 = 75 0
FX2N-8EYT-ESS/UL 8 = 75 0
FX2N-8EYR 8 = 75 0
FX2N-8EYT 8 = 75 0
FX2N-8EYT-H 8 = 75 0
FX2N-16EYR-ES/UL 16 = 150 0
FX2N-16EYT-ESS/UL 16 = 150 0
FX2N-16EYR 16 = 150 0
FX2N-16EYS 16 = 150 0
FX2N-16EYT 16 = 150 0
FX2N-16EYT-C 16 = 150 0
CneumanbHble YHKUMOHaNbHbIE MOAY NN
Kon-Bo Toyek MoTpebnsaembliit Tok (MA)
Ne Tun BBOZA/3aHSATbIX TOYEK
BbIBOZA 5B= BHyTp. 24 B= BHewH. 24 B=
FX3U-4AD 8 110 0 90
FX3U-4DA 8 120 0 160
FX3U-20SSC-H 8 100 0 220
FX2N-2AD 8 20 50° 0
FX2N-2DA 8 30 85° 0
FX2N-4AD 8 30 0 55
FX2N-4DA 8 30 0 200
FX2N-4AD-TC 8 30 0 50
FX2N-4AD-PT 8 30 0 50
FX2N-8AD 8 50 0 80
FX2N-5A 8 70 0 90
FX2N-2LC 8 70 0 55
FX2N-1HC 8 90 0 0
FX2N-1PG(-E) 8 55 0 40
FX2N-10PG 8 120 0 70"
FX2N-232IF 8 40 0 80
FX2N-16CCL-M 8” 0 0 150
FX2N-32CCL 8 130 0 50
*3 nTaeTcsa oT UCTOYHUKA NUTAHUSA
FX2N-64CL-M 8 190 ans CC-LinkILT
FX2N-16LNK-M 0 200 0 90
FX2N-32ASI-M 8" 150 0 70
FXON-3A 8 30 90° 0




CneuwnanbHble dyHKUnoHansHble moaynu (MpogomkeHune)

Kon-Bo Touyek

MoTpe6nsiemblii Tok (MA)

Ne Tun BBOAA/3aHATbLIX
Touek BbIBOAA 5B= BHyTp. 24 B= BHewH. 24 B=
FX2N-10GM 8 - - 5
FX2N-20GM 8 — _ 10
FX2N-1RM(-E)-SET 8 - - 5
AuncnnenHsin mogyns FX3U
Ne Tuvn Kon-Bo To4yek BBO- MNoTpe6nsembin Tok (MA)
Aal3aHATbIX TOYEK
BbIBOAA 5B= BHyTp. 24 B= BHewH. 24 B=
FX3U-7DM - 20 0 0
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Tabnuua gnga ynpaxHeHus 2.12

KonuyectBo Kon-Bo Touek HarpysouHas cnocobHocTb
Knaccudukaums NOAKIHOYEH- Tun BBOJa-BbIxoda BCTPOEHHOTO brioka nuTaHua
HbIX MoAynewn [appecos] Onektponutanune | LUunHa nutanusa 24 B=
5 B= [MA] [MA]
1-1 1-2
Co BCTpOEH-
HbIM 6510KOM 1 FX3u-48MR/ES 48 500 600
nUTaHUs! MasHbIN 6rok
Konuyectso Kon-Bo BbluncneHue Toka, notpebnsemoro ot
Knaccudmkauus NOAKIIOYEH- e (3aHsATBIX) TOYEK BCTPOEHHOro 611oka nuTaHns
e BBOAa-BbIXOAA | 3pektponuTaHue BHyTp. 24 B=
mogynew [aopecos] 5 B= [MA] [MA]
Em 1 FX3u- - -
pacLimpeHus
FX3u- -
FX3u- -
FX3u- -
FX3u- -
5 10 FX3u- -
CneunanbHbIN FX3U- _
apantep FX30. -
FX3u- —
FX3u- -
FX3u- -
FX2N- -
FX2N- -
BeeauTe FX2N- -
npoAyKThbl, FX2N- -
NoAKNIOYEH- FYXoN. _
Hbleé K
rnasHoMmy Bnok - FX2N- =
6noky. pacwmpeHus EX2N- _
BBOAa-BbiBOAA
FX2N- -
FX2N- -
FX2N- =
FX2N- -
FXON/FX2N/FX3U-
FXON/FX2N/FX3U-
E FXON/FX2N/FX3U-
CneuvnansHoe 8 FXON/FX2N/FX3uU-
hyHKUMOHanNLHOe FXON/FX2N/FX3U-
yorponeTeo ! FXON/FX2N/FX3U-
FXON/FX2N/FX3U-
FXON/FX2N/FX3U-
E 1 FX3u-7DM - —

OucnnenHbin
Moayrnb

A -1

Paccuutante CyMMapHoe 3Ha4YeHue.
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2.12 YnpaxHeHue PacueT anektponutaHus

=

FX3u-48MRIES | J

o o o
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I I I ~ -—

SIS T z |l z

R oy [

FXau-4AD-ADP
FXau-4AD-ADP
FX3u-485ADP
FXan-1HC

Kabenb paclumpeHus

= . ==
2N- - .
5-8 = g 3R 9 § g CC-Link K rnaBHoit cTaHumm
& b FNLIE® CC-Link
o FIEY 31323
oS oS Eoll ol B
CC-Link/LT I CC-Link
I I T T 1

Ncnonb3ynte Tabnuupbl Ha NpeablayLwmx cTpaHuuax, a Takke obcyxaaBLUMecs Bbille
aTanbl, YTobbl oNpeaenuTb NOTPebrieMyto MOLLHOCTb YKa3aHHOW BbilLe CUCTEMBI.

1. ABngeTtca nu aTa KOHUrypauusa gonycTumon?

2. Ecnn HeT, novemy?

3. Ecnu HeT, Kak MOXXHO ee ucnpaBuTb?
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2.13 Twvnbl namMaTn

BctpoeHHas BHyTpeHHss namaTb [MNJ1K cepum FX He paclumpsiema. OgHako ans Kaxagom
MOZENN NMEKTCS KacceTbl NaMsTH, KOTOPbIE MOTYT UCMNOSNb30BaTbLCA BMECTO BHYTPEH-
HeWn NamMATN O4Ns XpaHeHUs NPorpaMmbl, MHOT4a AaXe eCnn KacceTa namMaTn umeeT
OonbLUYH eMKOCTb, YeM BHYTPeHHsst namsaTb [MJIK. KacceTbl namsaty MoryT Takke no-
BblaTb MOBUITLHOCTL NporpamMmel. [NporpaMmma coxpaHsieTcsl B KacceTe, U Koraa Kac-
ceTa nogkrtoyaeTca k gpyromy MNMJIK, penenHaa gnarpamma B kKacceTe obpabatbiBaeT-
ca LI BmecTo coxpaHaemoro ak3emMnngapa B namMaTy ans xpaHeHnsa nporpammbl MNI1K.
C nomoLubko onumu 3arpysynka nporpaMmm crieumarnbHble KapTbl NaMaTy NO3BONSOT
CUMTbIBaTb KapTy NamaTn unu nepesannceiBaTb nporpammy B MI1K.

OTtmeTnm, 4to nockonbeky MJIK ncnone3dyet kacceTy BMECTO NamMATU A5 XpaHEHUS Npo-
rpamMmMmbl, KacceTa NamsiTu He ABNSAETCA KyMYNATUBHOM C nporpammon namatu MJIK.

B 3aBucumocTtn ot tnna MK, BbigensatoT YeTblpe TMna kacceT namatu: RAM,
EPROM, EEPROM n FLROM. Kaxgbin TN uMeeT CBOM NpemMmyLLecTBa n HegocraT-
kn. Bug ucnonbdyemon namsatu onpegensetca tunom MJK, npyunoxeHnem n Heobxo-
ANMbIM YPOBHEM 6€30MacHOCTMW.

RAM (OnepaTtuBHasi naMATb)

OnepaTuBHas NnaMsTb ABMSETCS SHEPro3aBUCMMON, T.€. ANA COXPaHEeHUsA NporpaMmbl
B namaTn Heobxoamma G6aTapes. B nporpammy, coxpaHsiemyto B onepaTMBHON namsi-
TW, HECMOXHO BHOCUTb U3MeHeHus. OnepaTnBHas NnamsaTb NO3BONAET U3MEHSATb NPO-
rpammy B pexume online.

EPROM (Ctupaemoe nporpammmpyemoe NoCTossHHOEe 3arnoMuHato-
Lee YCTPOMCTBO)

MamaTtb TMina EPROM gaBnseTcs aHeproHe3aBUCMMOMN, T.€. NaMATb OS5 XpaHEeHUs
nporpammbl coxpaHsieTcst 6e3 6aTapen. B nporpammy, coxpaHsemyto B EPROM,
CMOXHO BHOCUTb U3MEHEHUS, NOTOMY YTO AN1S ee CTUupaHusa Heobxoamm Y& ceer.
TpebyeTtcsa nporpammatop EPROM. M3ameHeHus B pexxnme online HE pa3speLueHbi.

EEPROM (3nekTpunyecku ctupaemoe nporpammupyemoe N3Y)
MamaTte Tina EEPROM Takke siBnsieTca sHeproHe3aBMCcUMONn, T.e. nporpaMmma co-
xpaHseTcsa 6e3 nogknoyeHus batapen. OgHako, B namaTte Tina EEPROM HecnoxHo
BHOCWUTb M3MEHEHMS, MOTOMY YTO OHa CTUPAETCH ANEKTPUYECKN. MameHeHus B pexu-
Me online paspeweHbl B FX1N u Bbilwe.

FLROM (Flash ROM)
Mamatb Tmna FLROM Takke aBnsieTcs 9HeproHe3aBUCUMOWN — ANt COXPaHEHUS Npo-
rpammbl He TpebyeTcs baTtapes. Mamate TMna FLROM paGoTtaeT TOYHO Tak Xe, Kak
EEPROM, oHa aBnsieTcsa anekTpu4eckn CTMpaemMon N MOXeT MHOFOKpaTHO nepesanu-
cbiBaTbcs. [Namate Tvna Flash ROM mncnonbe3syetcsa Tonbko B FX3U.

B Tabnuue Hwke nokazaHa eMKOCTb BHYTPEHHEN NamMsATW, TUMbl KACCET NaMsTh, U 3Ha-
YeHUs eMKOCTU KacceT namsTh, nmetromxea ans kaxgon mogenu MNJIK cepun FX.

Tun MJIK | BHyTpeHHss | RAM | EPROM EEPROM FLROM
FX1S 2K - - 2K ¢ 3arpy34ynkom -
FX1IN 8 K - - 8 K ¢ 3arpysynkom -
FX2N 8K 16 K 16 K 4K, 8K, 16 K -
FX2NC 8 K - - 4 K, 16 K, 4achl -
pearnbH. BpeMeHn*
FX3U 64 K - - - 16 K, 64 K, 64 K

C 3arpy34nkom*
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MNpumeyaHus

o B FX2NC He nmeeTtca BHyTpeHHNX YacoB peansHoro Bpemenu. Ecnun tpebyetca dyHkums Yva-
COB pearibHOro BpemMeHu, HeobxoaAMMO NOAKMYUTL MOAYIb NAMSATU C YacaMu pearnbHOro
BPEMEHWN.

e FX-RAM-8 n FX-ROM-8 chaktuyeckn xpaHaT 16 klllaros namsaTu.

o FX3U-FLROM-64L pomxkeH ncnonb3oBartbes Ansi obecneyeHnst yHKUUM 3arpysymnka npo-
rpamm Ha FX3U.

BbiOupas TMn namsaTtn, 3agante cebe HECKONbKO BOMPOCOB:
1) Kakos T1n ucnonssyemoro MJIK n kakne onumm nverotca?

2) [omkHa nn coxpaHaTbCa NporpaMmma gaxe npu notepe 6arapen nutaHna?
3) HormkHa nu nporpamma nerko N3MeHsITbes?
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rJ1ABA 3 - NMporpammupyrowjee obopyagoBaHme

B aton rnase obcyxaatoTcsa TpeboBaHnsA K annapaTHbIM CpeacTsam U nporpamMmmHomy obec-
neyeHuto ons nporpammmpoBanus MK, Cnywarenam 6yaet nokasaHo, Kak COeANHUTL CUC-
Temy. Takke pacCMOTPEHbI anbTepHaTMBbI NPOrPaMMMPOBaHMIO C NOMOLLbIO HOyTOYKa m MK.

Lenu enaebi: 3aBepluvB 3Ty rnaey, CriyLiatesnn CMoryT. ..

3.1

3.2

o [lepeuncnutb annapaTtHble cpeacTBa, HeobxoanMbIe AN NPOrpaMMUpPOBaHNS
MJIK ¢ nomowbto HoyTbyka mnn MK.

o OnucaTb anbTepHaTUBbI UCMONb30BaHWMO HOYTOYKa unu MK ans nporpammmnpoBa-
HUS.

o Onucats, kak nogknounte cuctemy MNI1K k HoyToyky nnm MK.

o [lepeuncnuTb TMNbl NporpaMMHoro obecneyeHnsi, CNonb3yemMble 4s nporpam-
mupoBaHus MJIK.

Mamepuanbeir: PykosoacTteo no obyyveHuto FX-TRN-KIT-R

PyyHble nporpamMmmaTtopbl

BonbLUIMHCTBO NPOrpamMmMmnCTOB UCMONb3YOT HOYTOYK nnn MK ana nameHeHnsa nnm
poctyna kK ceoen nporpamme [MJIK. OgHako Bcrneactene hakTopoB SKOHOMUYHOCTM,
6e3onacHOCTM Unn ygobecTBa BO3MOXHbI M Apyrme BapuaHThbI.

FX-10P-E n FX-20P-E moryT GbITb NONe3Hbl B CUTyaumsax, korga Heobxoammo nuilb

N3MEHUTb Tanmep, 0O0b6aBUTb KOHTAKT UM co3aaTh U MoanduumnpoBaTh agpeca. dTu
KapMaHHble moaynu ¢ XKK gucnneem nogkrnovatotca HenocpeactseHHo K MK n nu-
TatoTca oT MJ1K. OHKM No3BONAKT NporpaMmMmMpoBaTb U3MEHEHNSA U MPON3BOANTL MO-

HUTOPWHT.

FX-10P-E — aTO0T MOA4ySib NO3BONSET BHOCUTb M3MEHEHUS B MPOrpaMmy TOSbKO B pe-
Xume online. ucnnen cogepxut 2 cTpokun no 16 cumeono. OH MOXET KOHTPONNPO-
BaTb NpoOrpamMMy 1M U3MEHATb COCTOSIHUE onepaHaoB (NMPUHYANTENBHO YCTaHaBNMBas
OunThI).

FX-20P-E — aToT mogynb asnsaetcs 6onee acpdektneHom Bepcuen FX-10P-E ¢ noa-
cBeymBaeMbim gucnneem 4 ctpok no 16 cumonos. OH noggepxmBaeT NporpammMmm-
poBaHue B pexume online n offline ¢ nomoLbto cneunann3anpoBaHHOW KacceTbl Nams-
™ FX-20P-MXF*, T.e. MOXET KaKk CYMTbiBaTb, Tak 1 3anucekiBaTb nporpammsbl MJIK . [Jo
16 kllaroB namaTn MoxeT BbITb 3anporpammmnpoBaHo B pexume offline.

YuTtute, uto Kak FX-10P-E, Tak n FX-20P-E nogaepxuBatot pyHkumoHansHocTb MJIK

Tonbko Ao FX2N. Takum o6pasom, MOryT UMETb MECTO OrpaHNYEHNS HA EMKOCTb Na-
MSTU 1 Habop KoMaHA,.

MporpammHoe obecnevyeHune Ansi NporpaMmMmmMpoBaHus

MmetoTca HECKONbKO NakeToB NPOrpaMm, KOTopble MCMNOMb3YTCA ANS NporpaMmmupo-
BaHunA n otnagkm scex MJTK Muyybucn. M3 H1X Yalle Bcero Mcnosb3yTcsa Tpu nakeTa
— GX Developer, GX IEC Developer n GX Simulator. HekoTopbiM nonb3oBatensam Mo-
ryT ObITb 3HaKoMbl NpeabiayLume naketol nporpamm, Bknodas MEDOC (npunoxeHue
DOS), FX-WIN, n GPP-Win (npeabiaywasn sBepcust GX Developer). Ha aTux kypcax
Mbl Bygem umeTb Aeno Tonbko ¢ nocrneaHen sepcmen GX Developer.
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3.3

GX Developer — nporpamma, patotatowada nog Windows (95, 98, NT, 2000, XP), ko-
TOopasi ucnonb3dyeTcsa Ansa nporpammmupoBanunsa scex cepun MK Muyybucn, Bkntovas
cepum FX, Q, A n Motion A. 310 nporpaMmmHoe obecnedeHne 3aMeHseT NpeabiayLnin
naket gns Windows, GPP-WIN, nmeeT 6onbLuoe Yncro oTnagodHbiX U AguarHoctuye-
CKMX BO3MOXHOCTEWN, a TaKkkKe NPOCTble ceTeBble HAacTporku. MNakeT Takke BKNOYaeT
BO3MOXHOCTM MMMNOpTa, NO3BOSIAIOLLME UCMNOMb30BaTb NPOrpamMMbl, HaNMCaHHbIE C
NCNosib30BaHMEM CTapbiX BEPCUI NPOrpaMMHOro obecneyeHus.

GX IEC Developer — nporpamma, paboTtatowas nog Windows (95, 98, NT, 2000, XP)
C BO3MOXHOCTSAIMM, BO BCEX OTHOLLEHUAX aHanormyHbiMm GX Developer, HO ncnonb-
3ywowasa ctaHgapTel nporpammupoBanus IEC 1131.3. 3T1o nporpammHoe obecneve-
HWe CTPOUT OEPEBO NPOEKTa U NPOrpamMMmUPYET, UCNOSb3Yst BCTPOEHHbIE N/UIK NOMb-
30BaTenbCcKkne PyHKUMoHanbHble 6510kun. NpenmyecTBo (pyHKUMOHaNbHbIX 6510KOB
3aKn4aeTcs B BO3MOXHOCTU NPOCTOro NOBTOPHOMO UCMONb30BaHNSA MHOMMX 3K3EeMIM-
NAPOB 0AUHAKOBOrO OyHKLUMOHANbLHOIO 6ri0ka BO BCEX NporpamMmax, Yto cokpawaet
Bpemsi pa3paboTkn 1 NoBbILAET NPOM3BOANTENTbHOCTb.

GX Developer-FX — nporpamma, paboTtatowas nog Windows (95, 98, NT, 2000, XP)
Ha 6a3se nporpammHoro naketa GX Developer. 3To nporpammHoe obecnedyeHne nme-
eT Bce ocobeHHocTn GX Developer, Ho nogaepxusaeT Tonbko MJ1K cepum FX 1 nx
yHKUMOHaNbHbIE BO3MOXHOCTUW. [laHHbIN NpOorpamMMHbIN NakeT npegnaraeTcs no ue-
He CO CKnaKown no cpaBHEHMIO ¢ NonHbiM naketoMm GX Developer, kKak 3KOHOMUYHOE
pelueHne ana ngen, KoTopbiM He TpebyeTca NporpaMMnpoBaTh BECb aCCOPTUMEHT
mogenen MJIK Muyy6ucn.

GX IEC DEVELOPER-FX — nporpamma, paboTtatowasa nog Windows (95, 98, NT,
2000, XP) Ha 6a3e nporpammHoro naketa GX Developer. 31o nporpammHoe obecne-
yeHue nmeet Bce ocobeHHocTn GX IEC Developer, Ho nogaepxunBaeT Tonbko MIK
cepum FX 1 nx pyHkumoHanbHble Bo3MOXXHOCTU. Kak n GX Developer-FX, aToT naket
npegnaraeTcs no LeHe CO CKUOKOWN, TakkKe Kak 9KOHOMUYHOE peLLeHne Ang TeX, KoMy
He TpebyeTca nporpammMmupoBaTb BeCb accopTumeHT mogenen MK Muuybucu.

GX Simulator — nporpamma, paboTtatowaga nog Windows (95, 98, NT, 2000, XP) He
ncnonbdyetca ana nporpammuposaHusa MNJ1K; oHa nomoraeT oTnaxmeaTb nNporpamMmmy.
9710 nporpammHoe obecneveHme amynupyet MNJIK Ha K, no3sBonasa npoeepATb pabo-
Ty naketoB GX Developer unn GX IEC Developer 6e3 He06Xx0aMMOCTHK 3arpy3kun Ha
peanbHbin MNJ1K. GX Simulator cnocobeH mogenupoBaTb AUCKPETHbIN U aHaNOroBbIN
BBOA-BbIBOL, MOCNEeA0BaTENbHYHO 1 CETEBYIO CBA3b, a Takke crneunarnbHble PyHKLMO-
HanbHble MoAaynu. NporpammMbl MOTyT YaCTUYHO BbINOSTHATLCA, UM YaCTUYHO NPOMycC-
KaTbCH, UM BbINOJTHATLCS LUar 3a LWarom.

0630p GX Developer

B aToM pasgene paccmatpumBaloTCs BaXKHble 06CTOATENBCTBA, O KOTOPbIX criegyeT
NOMHUTb, ycTaHaBnmBas u ncnonb3dyss GX Developer. Pasgen He cogepXuT nosiHoe
onuncaHue ocobeHHocTen GX Developer. Bbl 6yaeTe 3HaKOMUTLCS C HAMW B XO4€e Ha-
Lero Kypca.

YCTAHOBKA

BAXHO: lNepea ycraHoBkon GX Developer He 3abyabTe yaanuTtb nobyto
npeabiaywyto Bepcuio GX Developer nnn GPP-WIN, ncnonssysa ytunuty "Yc-
TaHoBKa unn yaanexHue nporpamm” B Nanenu ynpasnexHnsa Windows . HE yaa-
NANTe KaTtanoru v He nblTalTecb NepeycTaHoBUTb. B xooe genHcTannsaumm He
CTUpPAaKTCS HUKaKMe co3gaHHble paHee nporpammel MNJ1K.
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Korga Windows ygansieT nporpamMmmy, oHa nokasblBaeT coobLueHne, ykasbiBas,
YTO HEKOTOPbIE ANIEMEHTbI He MOryT ObITb yaaneHbl, U NnpegnaraeT yaanutb nx
BPYYHYH0. ITO co3faHHble paHee nporpammbl MJ1K, 1 nonb3osaTtens MoxeT
yaanuTb X BPYYHYO MO CBOEMY YCMOTPEHMUIO.

YctaHoBo4HbI CD ¢ GX Developer gomkeH BkAo4YaTb MEHIO aBTOMAaTUYECKOIO
3anycka, KOTopoe akTuBu3npyeTcs npu yctaHoske aucka B K. Ecnu aToro He
Npoun3oLuso, 3anycTuTe nporpammy, ABaxabl WeEeSKHYB Ha (hanne autorun.exe,
KOTOPbIN HAXOANTCS B KOPHEBOM KaTtanore yctaHoBovHoro CD. Vnn oTkponTte
mMeHto "Tyck" Windows, BbibepuTe "BbINONHUTL" 1 HanevyaTtanTe unu Hanaute
D:\autorun.exe, roe D:\ — CD-guckosopg K.

OuyeHb BaXxHO Npo4MTaTh 3arnpoc N OTBETUTL, MOTOMY YTO 3TO SABMSETCH eauH-
CTBEHHOW BO3MOXHOCTbIO YCTaHoBUTb onuuto "Import from MELSEC MEDOC"
(MmnopTtuposate 13 MELSEC MEDOC). Nony4yuB aT0 npegnoxeHue, nosb3o-
BaTenb OOMMKEH LLENKHYTb Ha KaxaoM donaxke, 4Tobbl yCTaHOBUTL €ro, nHave
B ByayLiem nporpaMMUCT He CMOoXeT uMmnopTuposaTb nporpammel MEDOC 6e3
nepeyctaHoBkn GX Developer.

Bepcus GX Developer

Bepcuto yctaHOBNEHHOro nporpammMHoro obecneyeHmst MoxxHo Hamtm B GX
Developer, nepengsa B cnpaeku Help 1 Bbibpas nHpopmaumio o npoaykre
Product Information. Ecnu Homep nagenuna (nocne Homepa BEPCUMU B OKHE UH-
dopmauum o npoaykTe "Product information") HaunHaeTca ¢ SW2-SW5, To
nporpaMmmHoe obecneveHne nepsoHavanbsHo umeno HassaHne GPP-WIN. Ha-
4YnHaa ¢ SW6, nporpammHoe obecneyeHune 6bino nepenmeHosaHo B GX
Developer.

OCOBEHHOCTH

MHoxecmeeHHbIe OKHa
B GX Developer MOXXHO OTKpbIBaTb HECKOMNbKO OKOH. Taknm obpasom,
MOXXHO OZJHOBPEMEHHO OTKPbITb pasfnnyHble OKHa, NokKasbiBaloLlue pas-
Hble 6NOKM Kofa 1 pasnMyHble MOHUTOPbI.

Umnopm u3 opyaux ¢ghopmamos
Mporpammel, HanncaHHble B MEDOC, GPPA, n FX-WIN, moryT 6bITb
nmnopTtmnpoBaHbl B GX Developer.

CoxpaHsiromcesi Hacmpouku paboyezo npocmpaHcmea
KomaHgbl Save n Save As cCoxpaHsitloT nocrnegHee CocTosiHue nporpam-
Mbl, BKITHO4As BCE OTKPbITbIE OKHA U UX No3uumn. Takum obpasom noa-
AEepXnBaeTcs XenatenbHas pabo4dasi cpea; BaM He HY>XHO Kaxablin pas
co3gaBaTb ee, OTKpbIBas Nporpammy.

MoHumop anemeHmMos penelHol duagpammbi
Hoeas BoamoxHocTb GX Developer — MOHMTOP 3NeMEHTOB penenHom
Anarpammbl (Entry Ladder Monitor) — no3sonsieT nporpaMmMncTy Konu-
poBaTb ANIEMEHTbI U3 Pa3nnyHbIX 65IOKOB NPOrpaMmbl Ha OAWNH SKpPaH
AN yNpoLLEHNSs MOHUTOPUHra.

MoHumop nokasnbHbIX onepaHoos
OTa HoBasi BO3MOXHOCTb GX Developer no3songeT NnporpaMMUCTY KOH-
TPONMpPOBaTb COCTOSAHUS NOKanbHbIX ONepaHaoB, (UCoIb3yemcs morsib-
ko ¢ QCPU)
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NMPEOOCTEPEXEHWUA

Umnopm u3z MEDOC
B npouecce nmnopta GX Developer 3anncbiBaeT BpeMeHHbI cann.
Ecnu agpecaT nmnopTa 3awmLLeH OT 3annucu UM He UMeeT A0CTaTOYHO
cB0bOOOHOro NpoCTpaHCcTBa, MMNOPT copBeTcA. Nepen MMNOPTOM PeEKOo-
MeHAyeTCHA CKONMPOBaTb UCXOOHbIN ddannbl Ha XKXECTKUA OUCK .

Umnopm dokymeHmauuu
[dokymeHTauusa He ByaeT MMNOPTUPOBATLCA, €CNN OHA BKIIOYAET MHO-
CTpaHHble CUMBOIbI (MOAO6HbIE TUMbAE ~).

KonupoeaHue u ecmaska
KonupoBaHue n BctaBka mexay GX Developer n gpyrumm npmunoxeHus-
M Windows HEBO3MOXHbI, 3@ UCKITIOYEHNEM KOMMeHTapueB. KoMmeH-
Tapum MOXHO KOMMPOBaTb MEXAy CMMCKOK KOMMEHTapmeB m ntobown npo-
rPaMMOoN 3NEKTPOHHbIX Tabnuy. Koa a3bika penenHbix guarpamMmm MOXHO
KonnpoBaTtb 1 BCTaBnATb Mmexay ceccnamm GX Developer.

MHoxxecmeeHHbIe rnpoekmbl
B Tekywen ceccun GX Developer MOXXHO OTKPbITb TOSTbKO OLMH MPOEKT.
Ecnu TpebyeTtca konupoBaHme 1 BCTaBka MeXay HECKONbKUMMU NMPOeK-
Tamu GX Developer, HeobxoanmMo OTKpbITb HECKONbKO ceccun GX
Developer. 310 moxHO caenatb 13 meHto File, komangon "Start New GX
Developer session" (Ha4atb HoByto ceccutio GX Developer), unu sTopon
pa3s 3anyctus GX Developer n3 meHto "lyck".

@adnbl, docmyrHble MOsibKO O YHMEeHUSs
GX Developer He MOXeT OTKpbIBaTb (pansibl, 4OCTYMHbIE TOMNbKO AN
yTeHus. Ecnu npoekT Obin apxusupoBaH Ha CD, CD asnsieTcsa HocuTe-
nem, JOCTYNMHbIM TOMBKO 4S8 YTeHus, u Bce dannsl Ha CD 6yayT goc-
TYNHbI TONBLKO ANA YTeHus. Ecnu ckonupoBaTtb 3TU hanrbl Ha XXECTKUN
ANCK, OHK BCe eLle byayT umeTb aTpnbyT "Tonbko Ans YteHus". MNonb-
30BaTeNM OOMKHbLI MoanduumpoBaTb 3TU hannsl, paspeLunB CHUTbIBA-
Hue/3anunck Ha Bkragke atpubytos B Windows, nub nocne atoro GX
Developer yBuanT nanku Kak NPoekT. 3TO OTHOCUTCA K KaTarnory npoek-
Ta, BCeM nogkaranoram n scem pamnnam.

ApxusuposaHue rpozpamMmbl Oris pacrpedeneHusi
MpoekT GX Developer umeeT cneunanbHbii popmaT nanok n pasmelle-
HWMA bannoB. XOTA eCTb BO3MOXHOCTb BPY4YHYO OBOHOBMATL 3TOT ¢hop-
MaTt, OTNpaBndasa NporpamMmy rno AfIEKTPOHHOM NoYTE, XenaTenbHo cae-
naTb 9TO KOMaHgon Save As 1 apxXnMBMpoBaTb Zip BECb KaTanor. 3To co-
XpaHUT bopmaT NpoekTa.

Ymunumsi degppaemeHmauyuu ducka
Mcnonb3oBaHue yTunuta gedparmeHTaums gucka 3" komnaHun MoxeT
nospeantb nuueHsnto GX Developer. Katanor GPPW Heobxoanmo uc-
KIMounTb 13 npolecca gedparmeHtauum gucka. Ytunuta gedpparmeH-
Tauus, Bxoasuwasa B coctaB Windows, MOXeT BbINONHATLCA 6€3 orpaHu-
YEHUN.
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3.4 ®opmart annos

3.5

MoagknoyeHMe annapaTHbIX CPeacTB

Kpyrnbin 8-sbiBogHoM nopt Ha moayne UI MJIK ncnonbsyetcs ans ceasm RS-422.
BonbWNHCTBO NEepcoHarnbHbIX KOMMbLIOTEPOB MMEKT TONBbKO NOPT cBsA3n RS-232 (ecnu
Boo6GLe nmetoT TakoBown). MNMoatomy ana nogkntoyvenus MK k MNJIK pekomeHayroTca
moaynn F2-232CAB-1, FX-232AWC-H n FX-422CABO. FX-232AWC-H sBnseTca
npeobpasoBarenem nHrepgenca RS-422 => RS-232, F2-232CAB-1 noagkntoyaet
npeobpasoBaTenb UHTepderica B ctaHaapTHbin nopT RS-232 nopt MK Ha yganeHum
no 3 m, n FX-422CABO noakntovaeTt npeobpasosartenb nHtepdenca k MNJIK cepum FX
Ha yoaneHun oo 1,5 m.

TTOPT RS-232 g -

F2-232CAB-1

FX-422CABO TTOPT RS-422

FX-232AWC-H
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Ecnu B MK oTcyTCcTBYET nocnegosatensHbin nopT RS232, umeroTca HECKONBbKO On-

LMNA.

K TJ1K cepumn FX3U moxHo nogkntounte FX3U-USB-BD, 4Tobbl 1K co cTtaH-
AapTHbiM USB noptom tnna A MOXHO 6bI1f10 HENOCPEeaACTBEHHO COEaAVHUTDL C
MJIK, ncnonb3ysa noctaBneHHbIN unu nonb3oBatenbckun USB-kabenb (wtekep
A <=> MuHu-wiTekep B).

Ona MIK FX1S, FX1N, FX2N, FX2NC n FX3U moxeT ncnonb3oBaTtbcsa Nnpeod-
pasoBaTtesib UHTepdenca USB => nocnegosatenbHblv NopT, Hanpumep, FX-
USB-AW. [Npeobpa3oBaTenb NogkntoyaeTcs HenocpeacTBeHHO B nopt RS-422
MJIK cepun FX; oH Takke noctaBnsaetcs ¢ USB-kabenewm.

Mpun ncnone3osaHun nHtepdgencos HMI Muuybucn, Hanpumep, cepumn
GOT1000, umeeTca npo3payHbIn pexnm, no3sonaowmi nogknounts USB-
kabenb co wrekepamu A <=> muHu B k HMI, koTopbin yxxe coegmHeH c MK,
9710 obecneumBaeT goctyn Kk npoekty HMI, a Tarke MNJIK no ogHomy kabento.
Mpo3pauHbin pexum GOT1000 nopgaepxmBaetca B GX Developer Bepcun
8.22Y vnu Bblle; Ha HalleM Kypce OH ByaeT cTaHgapTHbIM METOAOM coefuHe-

HUA.

USB- TIOPT FX-TRN-KIT-R

= N-
6T1155-QSBD
‘}SB-KGGe.ﬂb TTepearuin USB-TTOPT \\J :
' * -

Qoooo000Q
0000000

3

E ]
#* 0

|S ::HDO|
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IJ1ABA 4 - Cucremsbl cHucrieHms

B MNMJIK ncnonb3ayeTtcsa HECKONBbKO CUCTEM CYMCIIEHUSA, NOMUMO SECATUYHON CUCTEMBI (C OC-
HoBaHueM 10). [NoHMMaHWe 3TUX CUCTEM KPUTUYECKU BaXKHO ANS YCNewHoro nporpaMmmupo-
BaHUA.

Lenu anaebr: 3aBepluvB 3Ty rnaey, Criyliatesnn CMoryT. ..
o HasBaTb pasnunyHble CUCTEMbI CHUCIIEHWS.
o Onucatb, kak NPeACTaBNAKTCS YUCMa B pa3fNYHbIX CUCTEMAX.

o) I'Iepexo,u,MTb mMexay cmcremamMm CHUCIEeHUA.

Mamepuarnbi: PykoBoactBo no obyyeHmto FX-TRN-KIT-R
YuebHbii cteHa FX-TRN-KIT-R (onynoHansHo)

4.1 [1BonyHbIE Yucna

B pBOMYHOM cucTeMe cuMcreHusi, KoTopasi CokpaweHHo obo3HavaeTcs kak BIN, ka-
Xoas umdpa HasbiBaeTCsa ABOMYHON eANHULEN, UNN AN KpaTKOCTU 6umom. [JBony-
Has cMcTeMa MMeeT OCHOBaHMe 2. 3TO 03HavaeT, YTo AN4 Kaxgas umdpa moxet
NPUHUMATL TOSTbKO ABa BO3MOXHbIX 3Ha4YeHua. Kaxxgasa umdpa MoOXeT MUMETb TOSTbKO
3HayeHue ‘0’ unn ‘1°,

pynna n3 4 6uToB Ha3bIiBaeTCH ﬂOJ:IYEAﬁTOM
"pynna n3 8 6utoB Ha3biBaeTcs BAUTOM
'pynna n3 16 6utoB Ha3biBaeTca CJ/IOBOM

Mo3unumna 6uta B Gante unm cnoee onpenensieT ero 3HavyeHue. HaunHas ¢ npasomn
CTOpOHBI, 6UT HoMep 0 npeacraBnseT 3HadeHue ‘1. 1o mepe Toro, kKak GUT nepeme-
LaeTcs BMNeBO, 3HavyeHne buta yaBamBaeTcs ¢ kaxgon nosvumen. but 1 nmeet 3Ha-
yeHue 2, out 2 nmeet 3HadyeHune 4, out 3 nmeet 3HayeHue 8, n 1.4.

CreayoLuin Npumep rnokasbiBaeT COOTBETCTBYIOLME 3HavYeHnsi B BAUTE:

3Hayenune oura
128 64 32 16 8 4 2 1
7 6 5 4 3 2 1 0

Howmep 6uta
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UTo6bl NepenTn N3 4BOMYHON CUCTEMbI CYUCIIEHNSA B OECATUYHYIO, NMPOCTO CIIOXUTE
3HayeHus BUTOB, KOTOPbIE MMEKT 3Ha4YeHne ‘1°, Kak NoKa3aHO HUXE.

3HaueHue OuTa
128 64 32 16 8 4 2 1
7 6 5 4 3 2 1 0
Howmep Outa

EBOVI‘-IHOG crioBO EeCﬂTVI‘-IHOG 3Ha4YeHue

0000 0001 ....cevvninenenen.
0000 0010 .....cevvnennnnnn.
00000100 .....ccevvnenenen.
0000 1000 ........cccennne.
0000 0011 ..ceviiiinenne.
0000 0101 ...cvvninnnnnn.
00000110 ...ovnvnenenenen.

OGO Wo RN -

Mcnonbays 4 6uta, MOXHO npeacTasuTb 3HaveHns ot 0 go 15 ...

0000 0000 ...cvveveern.. 0
0000 1111 oovveveeee, 15 (8+4+2+1=15)

4.2 lllectHaguaTepuiHblie Yyncna

LLlecTHapuaTepnyHasa cuMctema, KoTopasi CokpaweHHO obo3HavaeTca kak HEX, — aTo
CUCTEMA CYUCIIEHNA C OCHOBaHMEM 16, 1 Kaxxgaa umdpa B Hern nmeeT 16 BO3MOXKHbIX
3HavyeHun. Kaxxgas undpa npegcrasnset uncno ot 0 go 15. 3HayeHus 6onblie 9
npeacraBnaATcs 6yKBEHHbIMM CUMBOMAMM.

LUndopel o1 0 40 9 MelOT TOT Xe BUA, YTO U B AECATUYHON CUCTEME, a 3aTEM UCMNOSb-
3ytoTcs cumeonbl oTA oo F .

AECATUYHOE 0123456738910 1 12 13 14 15

16-PU4HOE 0123456789 A B CD E F

LUGCTHa,D,Ll,aTepVI‘-IHaFI CUCTeMa TakKKe CHUTaeTCA 6bICprIM MeToaoM 3anncum aBond-
HbIX 4Ynucen.

Kaxxgas wecTtHaguaTepuyHas umdpa npeacrasnset 4 6uta (unvm nonybanT) AaHHbIX.

ABOUYHOE 0000 0010 0011 0100 1000 1001 1010 1011 1111

16-PUMHOE 0 2 3 4 8 9 A B F
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4.3 BocbmMepuiHble YyuMcna

BocbmepuyHas cuctema, kKotopas cokpawleHHo obo3HavaeTtcsa kak OCT, aTo cucre-
Ma cuYUCreHnsa ¢ ocHoBaHneM 8, n kaxaas umdpa B He UMeeT 8 BO3MOXHbIX 3Ha4e-
HuK. Kaxxgas undopa npeacrasnget yucno ot 0 go 7.

B necatnyHom cucteme, korga cyet npoxoamT 9, 19, u T.4., c4eT nepesanyckaeTca ¢ 0
n cnegywownn paspsg ysenvyusaetcs Ha 1 (T.e. nocne 9 nget 10, nocne 19 naet 20).

Takum xxe obpa3om, Korga B BOCbMEPUYHOM CUCTEME CHET NPOXoauT 7, CHET nepesa-
nyckaetcsa ¢ 0 n ysennumBaeTca crneayowmin paspsag. Takum obpasom nocne 7 nget
10, nocne 17 naet 20.

AOECATUMHOE 0 1 2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18

8-PUHHOE 0123456 7 10111213 14 1516 17 20 21 22

BocbMmepryHOe 4uncno Takke SBNAETCs COKpaweHHbIM METOA0M 3anMcy JBOUYHOrO.
Kaxkgast BocbMepuyHas undpa npegcrasnsaet 3 outa gaHHbIX.

ABONYHOE 000 010 011 100 001 101 110 111

8-PU4HOE 0 2 3 4 1 5 6 7

CpaBHMB CXeMbl Ans LWeCcTHaaUaTePUYHON 1 BOCbMEPUYHOM CUCTEM, HECTIOXKHO MNe-
PEXOANTb MeXAy HUMMW.

Mpeobpasyem wectHaguaTepmnyHoe Yucno 349AFh B BocbMepuyHbI hopmaTt

LWWECTHAOUATEPUYHOE 3 4 9 A F
AOBOUYHOE 0011 0100 1001 1010 1111
(MeperpynnupoBaHo no 3) 00 110 100 100 110 101 111
BOCbMEPUYHOE 0 6 4 4 6 5 7

Takum obpasom, wecTtHaguatepunyHoe ymcrno 0x349AF pasHo 0644657 B BoCbMepUy-
HOW cucteme
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44 [1BOMYHO-KOOAUPOBAHHOE AECATUYHOE YUCIIO

[lBonuyHO-KOAMpPOBaHHOE AecATMYHOoe yncno, unn ABONYHO-OECATUYHbIN
KO[L (BCD), ncnonbesyet Te xe undpsbl, 4To 1 gecsatnyHoe Yucno (ot 0 go 9), Ho B
TOM e dopmaTe, Kak B ABon4HomM uuncne. MNpun npeobpasosaHmm ns [IBONYHO-
OECATUYHBIN KOOA B ABOVYHBIN, Kaxaas AecATuYHas umdpa pasgensercs Ha 4
ouTta (unn nonybanT).

Mpeobpasyem gecaTuyHoe 4ncno 26 B ABONYHO-KOAMPOBAHHBIM hopmaT
2 1 8 4 2

4 3 2 ’ 0
dopmaT BCD 06bin paspaboTtaH Ans cnonb3oBaHns ¢ 4ECATUYHBIMU YCTPOMUCTBAMMU
BBOAa-BbIBOAA, TUNA OUCKOBbLIX NepeKnoyaTenen n CEMNMCErMeHTHbIX MHONKATOPOB.

[ecAaTnyHble ycTponcTBa BBOAA-BbIBOAA CYMTAIOT TONbLKO OT 0 Ao 9, n onsa yero Tpe-
OyeTca 4 buTa.

3Hayenune oura
8 4
7 6

Howmep 6uta

AECATUYHOE 2 9 12 30

BCD 0000 0010 0000 1001 0001 0010 0011 0000

Pasnnune mexay ABOMYHbBIM U ABOUYHO-AECATUYHBIM KOAOM OYEBMAHO Npu npeobpa-
30BaHUM U3 OECATUYHON CUCTEMBI.

Mpeobpasyem gecatudHoe yncrno 12 B GuHapHbIn popmart: 6utsl 3 (3HaveHne 8) n 2
(3HauyeHune 4) nmetoT 3HadeHune ‘1°.

Mpeobpasyem ABOMYHO-AEeCATUYHOE YnCro 12 B BuHapHbIn dhopmat: 6utsl 4 (3Hade-
Hue 8) n 1 (3HaveHne 4) nmetoT 3HayeHme ‘1°.

MJIK cepun FX BkntovatoT cneumanmampoBaHHblie KOMaHabl 4na npeobpa3oBaHus Me-
xay popmatammn BCD un BIN.

Komanga BCD ocyuwiecTtensieT npeobpasosaHue 13 BIN 8 BCD.
Komanga BIN ocywectBnsaet npeobpasosaHme n3 BCD B BIN.
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4.5 YnpaxHeHue

HpeoGpasoBaHMe CUCTemM cHnucrneHus

B aToM ynpaxHeHun npeobpasyinTe cnegyoLime Yicna B 3agaHHy0 CUCTEMY cyMcrie-

HUS.
O MNpeobpasyinTe gecaTnyHoe Yncrno 2 B

® lNpeobpasyinte gecatmuHoe ymcro 10 B
© [MpeobpasyinTe aecaTMyHoe Yncrno 16 B
O Mpeobpasyitte gecaTnyHoe 4ncro 28 B
© lMpeobpasyinTe gecaTmyHoe Ymcro 6 B

@ Mpeobpasyite gecATUYHOE Yncro 16 B

@ lNpeobpasynte gecatnyHoe ymcno 35 B

HEX=

HEX=

HEX=

HEX=

BCD=

BCD=

BCD=

BIN=

BIN=

BIN=

BIN=

OCT=

OCT=

OCT=

OCT=

OTBETbI MOXHO NPOBEPUTL, UcNonb3ysa nHTepdenc GOT ydyebHoro cteHga FX-TRN-KIT-R.
3a pononHuteneHon nHgopmaumen o6 yuebHom cteHge FX-TRN-KIT-R obpawanTtech k

rnaese 8 gaHHoro PykoBoacTtea.
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IJIABA 5 - UndhposBseie garHbie B [T/IK

B 6onbwimnHcTBe npunoxexun MNMJIK notpebyetcs obpabaTbiBaTh AaHHbIE, Oyab TO MaHuny-
NMPOBaHNE 3HAYEHMAMU CHETYNKOB U TaNMEPOB, CYNTbIBAHNE OaHHbIX U3 cneuunarnbHbIX
yHKUMOHanNbLHbIX Mogynen n obpaboTka MHOPMaLMK, UK BbINONIHEHNE MaTEMaTUYECKNX
BbIYUCEHMI BbICOKOrO YPOBHS. BaxkHo, 4TOo6bI NporpamMmmncT noHnmann, kak MNJ1K pacnosHaer
n obpabaTbiBaeT pasnuyHble TUMNbl AAHHbLIX, C KOTOPbIMU OH MOXET CTOSNKHYTbCA.
Yenu enaebr: 3aBeplunB 3Ty rnasy, cnyLwarenn CMoryT...

o Onwucatb, kak NJ1K obpabaTbiBaeT Leno4YncneHHbIie N Heuenbie Yncna.

Mamepuarnbi: PykoBoactBo no obyyeHmto FX-TRN-KIT-R

5.1 ObpaboTka LenoYncrieHHbIX AaHHbIX

OueHb BaXXHO OTMETUTb, YTO MJIK o6pabaTbiBaeT TONbKO LENOYNCTIEHHBIE OAHHbIE, U
Nno YMOJSIHaHUIO YMcna pacnos3HarTcs Tonbko Kak uenble; 1, 10,

-2, n 17.4. NJIK He pacno3HaeT Heuenble Yncna, Tna 3,14159. lNonbiTka BBECTU MO-
AobHoe uncno npmBedeT K ownbke. Ecnum BbiNONHAETCA MatemaTnyeckasa onepauus,
Hanpumep, 5 genutcsa Ha 3 (oTeeT: 1.667), MJIK onycTtut ApobHyto YacTb 1 BblaacT
otBeT 1. OcTaTokK, B 3TOM NpUMepe 2, XpaHUTCSA B PErMCTPE AaHHbIX, Crieayrouem 3a
PErMcTpoM HasHa4YeHUs MaTemMaTU4YeCcKon KoMaHbl.

16-6MTOBbLIE YMCNa

Llenble yncna B MNJIK ansatotca 16-6MTOBbIMKU, €CNK NHOE HEe OOBABMEHO MpK
nporpaMmmupoBaHun. BcnomHuMm rnaBy, B KOTOPOW paccMaTpuBaniucb 4BOWY-
Hble Yncna. ATo 03Ha4aeT, YTo 06NacTb YMCNOBbLIX 3HAYEHU NS LEenblX Yn-
cen cocrtasnsget: 0000 0000 0000 0000 — 1111 1111 1111 1111. Nocne npe-
obpa3oBaHns B AECATUYHbBIN hOpMaT 3TO O3HAYAET, YTO LIENOYNCIIEHHbI Ana-
na3oH anga NJ1IK coctaensaet 0 — 65 535.

dakTn4eckn LenovnCcrneHHbI gnanasoH NexuT B npegenax ot -32 768 go + 32
767, nOTOMY 4YTO KpaHMI nesbln 6ut (6uT 15) ncnoneayetca MNMJIK kak 3Hako-
BbI pa3psan. ATOT BUT TakKe M3BECTEH KaK Kak CTapLUMin 3Ha4aLwmmn ont, unm
MSB. Ecrnu oH paBeH 1, TO 4iCno 9BNAeTCa oTpuuaTtenbHbiM, ecnu 0 — nono-
XutenbHbiM. Takum obpasom, pearibHoe MakCUManbHOE NOSNTOXUTENBHOE YnC-
no coctrasnset 0111 1111 1111 1111 yt0 paBHo 32 767. Ecnn nporpamma
yBenvumBaeT LienoyuncrieHHoe 3HadyeHune un nepexogut vyepes 32 767, MNJIK cum-
TaeT, YTO 3Ha4YeHne cobpocunock o —32 768. Ecnu nporpamma ymeHbLlaeT
LenovymcneHHoe 3HayeHne n nepexoant yepes -32 767, MNJIK cuntaeT, 4to 3Ha-
YyeHune cbpocunock go 32 768. Takmum obpasom gns MNJK yncno 1000 0000
0000 0000 paBHo -32 768. No4emy?

Crapumitk———  DO(166uT) — 3 Mnagwmwit
Ot [o]1To[1[o[T]o[[o[[0[1[o[T[o[T] A
gnac— RS EITHIIS2OTT
0: Monoxut. L ® ¥ & —
umncro
1: OTpuuar.
4mncro
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[nsa npeactasneHus otpuuaTtenbHbix Ynucen MNIK ncnonbayet popmart, ms-
BECTHbIN KaK ONONHUTENbHbIW KoA. [JoNONHUTENbHbIN KOO HECNOXXHO BbIYUC-

JINTb:

O 3amenute Bce "1" Ha "0" n Bce "0" Ha "1". DTO HOBOE YMCIO N3BECTHO Kak

OOornoJyiHeHne.

® [ob6asbTe K uncny 1

0111 1111 1111 1111
1000 0000 0000 0000

+ 1

1000 0000 0000 0001

1000 0000 0000 0000

paBHo 32,767

ABNSIETCA AOMNOSIHEHMEM ( 3HAKOBLIN pPa3psa He BKIKOYEH B 4OMNOSHe-
HMEe, HO 0MKeH OblTb paBHbIM 1, YTOObI 3TO YMCNO ObINO oTpuuaTenb-
HbIM)

pobasnsetcs 1

paBHO —32 767.

Ha 1 meHble 4veMm —32 767, noaTomy paBHo —32 768.

KomaHpga NEG moxeT ncnonb3oBaTbCs AN BbIYUCIEHUSA AOMNONHUTENBHOIO
koga 16-6uToBbIX NN 32-6UTOBbLIX JAHHbLIX U U3BMEHEHUS 3HAKa YNCET.

32-0uTtoBbIe Yyucna

Kak oTmevyanoch Bblile, N0 YMONYaHMUIO Lenble Yncna aenaTcs 16-6utoBbiMy.
HekoTopbie koMaHabl NO3BONSAKT UCMONb30BaTb 32-0uToBble Yncna. Npn aTom
MJIK pacnosHaeT aBa 16-6uToBbIX pernctpa kak oanH 6onbLuon pernctp. but
15 Gonblue He cunTaeTcsa cTapwum 3Havawmm dutom. Tenepsb MNJIK paccmart-
puBaeT 6uT 31 Kak cTapwmin 3Havawmm 6ut. 310 nossonset MNJIK nokasbiBaTh
LeNoYMCIiEHHbIE 3HaYeHUs

B AuanasoHe oT -2,147,483,648 no 2,147,483,647

Ncnonb3ys 32-6uTtoBble KOMaHAbl, BAXXHO OTMETUTb YTO YMCNO 3aHMMaeT Kak
PEerncTp MCTOMHUKA/HaA3HaAYeHUs, Tak U cneayownn perucTp. Y4tute aTo, korga
OGyaeTe nucaTb NporpamMMbl penerHbIX guarpaMmm — nepesanmcb BTOPOro peru-
CTpa MOXeT UMETb Henpeackasyemble NocneacTsms Ansa AaHHbIX.

Crapwuia D1 (ctapwwne16 6uT) Sk DO (mnapwwue 16 6uy — 5 Mnagwwn

6b”3T1 o[1]o[]o[1]o[1]o[1]o[1[o[1[o[*[1[1[1[1]o[o[o[o[1[1[1]1]0[0]0]0 SST

5 e8] © O AN O [\ N NQ®OSTNOOT AN~
s 85 BNBYIERBLRISA0RIBEETRRE"
O:Momowr. o 0 BEBER BIZIJ TR 8B7
Co NooFA—ON®O—-OOW N~
1:Otpuuar. TG LIS PF O ¥ ol —
ymcno o AN~

11

5.2 ObpaboTka Heueno4YncrneHHbIX AaHHbIX

Kak yNnoMunHasnocCb Bbllle,

no ymosn4yaHuio npu obpaboTke ApObHbIX 3HaYeHUn apobHas

YacTb oTOpacbiBaeTcs. OTO OrpaHMYEeHnE MOXHO 060NTKN, UCNONb3ys Yncna ¢ nna-
BaloLL e 3anATOn, onMcaHHble B pasgene 5.1 PykoBoacTea no nporpaMmMmnpoBaHuio

FX3U.

MmetoTca aBa oopmarta gnsa nokasa HeuenbiX YMcen: 9KCnoHeHUuanbHbin goopmart n

nnasakouwaa 3andTras.
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dKcnoHeHUManbHbIN hopmart

B akcnoHeHUmManbHOM chopMaTe UCNOoNb3yHTCH ABa perncTpa Ans XpaHeHus
MaHTUCCbI U 3KCMOHEHTLI. MaHTUcca BKMoYaeT nepBble YeTbipe 3HavaLlmx
paspsaa Yy1cna, a 9KCrNoHeHTa NnokasbiBaeT NOo3NLNI0 AECATUYHON TOYKNU. DTOT
dopmat He MOXeT NCMONb30BaTbCH B BbIYUCINEHMSAX, HO NOME3eH AN nokasa
OaHHbIX.

Mpumep: 1,238,900 moxHO nokasaTtb kak 1238 x 103. 1238 aBnsercs maH-
Tuccoit, a 10°, KOTOPbIN yKa3blBaeT, YTO AECATMYHAsA TOYKa HaxoamTcs B 3 no-
31MUMN BNPaBO, ABMSAETCSA SKCMOHEHTON. YUTuTe, Yto 9 oTOpacbiBaeTCcsa n He OK-
pyrnaetcs.

Yncno mexay 0 n 1000 unmn 0 u —1000 npeacrasnseTca oTpuuaTenlbHOM 3KC-
NOHEHTOWN. QKCMOHEHTAa NoKa3blBaeT, Ha CKOMNbKO pa3psiAoB crnesa OT Mnaflue-
ro paspsiia MaHTUCCbl HAXOAUTCS NO3ULNA OECATUYHOM TOYKMN.

Mpumep:  0.00123 MOXHO nokasaThb kak 123 x 10™.

OT10T cbopmaT NO3BONSET NOKa3biBaTb YMCNa, BbIXOASALME 3a Npeaernbl CTaH-
AapTHoro 32-6utoBoro AnanasoHa. [lnanasoH Yncen coctaBnsieT Tenepb oT
9999 x 10°° §o —9999 x 10°°. KomnpoMuce 3aknioyaeTcst B noTepe TOYHOCTU —
NCNONb3yHTCS TONMbKO 4 3HaYalLMx paspsaa.

MeToa XpaHeHust Yucna B 3KCNOHeHUManbHOM oopMaTte: MaHTUCCa XpaHUTCS B
16-61TOBOM pernucTpe, a 9KCNoOHeHTa — B crnegytowem 16-6utosom peructpe. B
paccMOTpeHHOM Bbliwwe npumepe, ecnm 1 238 900 6bino HeobxoamMMo coxpa-
HUTL B DO 1 .00123 Heobxogmmo coxpaHuTb B D2, pernctpbl AaHHbIX OyayT
UMETb CreayoLnn BUA:

DO 1238
D1 3
D2 123
D3 -5

MnaBarowasa 3anaTtas

Kak n B akcnoHeHumanbHOM doopmarte, 34ecCb MCMNOonb3yTCa ABa nocrneaosa-
TenbHbIX 16-6MTOBLIX pernctpa. MaHTucca 3aHnmaet Bce 16 buToB NnepBoro
16-6utoBoro pernctpa un nepebie 7 6GuToB BTOPOro 16-6mtoBoro permcrpa. Jkc-
NoHeHTa 3aHMMaeT nocneaHne 9 6utos BTOporo 16-6utosoro perncrpa, a o6ut
31 CnyXuT 3HaKOBbIM pa3psaoM.

k D 11(b15 - b0) Slc—D 10(b15 - b0) —3]
27 26 25 21 20 2-1 2-2 2-3 2-21 2-22 2-23
| S [E7 | E6 | E5 [ X | E1 [ E0O JA2 | A1 [A20]| /) [ A2 ] Al | A0 |
b31 b30 b29 b28 b24 b23 b22 b21 b20 b2 b1 b0
k l« 8 6uToB B Ske 23 6uta B —
~ ™~ YaCTU BKCMOHEHTB! = 4yacTu MaHTUCChI
EO-E7=0wumm1 A0-A22=0wunun1
——— 3Hak Ans 4yactTy MaHTUCChI 0 ecnn"b0-b31=0"

(0: nonoxutenbHbI 1: oTpULaTENbHbIN)

lNMpenctaBneHune Yncna c nnaeatoLen 3andaTon B BUAe MaHTUCChl U AKCMOHEH-
Tbl COOTBETCTBYET cneumansHomy dopmaty, pekomeHgosaHHomy |L.E.E.E. (Uk-
CTUTYTOM NHXEHEPOB MO 3NEKTPOTEXHUKE N pagMo3niekTpoHuke). [ononHm-
TenbHas nHopmaums cogepxuntcs B pasgene 5.1.3 PykoBoactsa no npo-
rpammmpoBaHmto FX3U.
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OcHoBHOE nNpenmyLLecTBO 3Toro doopmarta — ero 6onee Bbicokasi TOMHOCTb MO
CpaBHEHUIO C 3KCMOHeHUManbHbIM dopmaToM. Hanpumep, 4ncno «
(3.1415926...) npeacraBngaetcs Kak 3.141592 (7 sHavawmx undp) B opmate
C nnaearoLlen 3anaTon, 1 Kak

3142 x 10 B akcnoHeHUmansHoM cdopmare.
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IrJ1IABA 6 - Cucremrbie onepaHgsbl

UTtobbl HanncaTb nporpammy ansa MNJK, Heobxoanmo 3HaTb onepaHabl, KOTOpbIE UCMOMb3Y-
loTCA B kKOMaHaax. B atom pasgene npeacrasneH 063op; 6onee getanbHaa nHopmaumns
OyneT npvBeaeHa B crieayoLwmx rnasax.

Lenu anaebr: 3aBepluvB 3Ty rnaey, Criyliatesnn CMoryT. ..

o HasBaTtb 1 onucaTb onepaHbl, UCMonb3yemble B penenHon gunarpamme ansa MK
cepum FX.

Mamepuanbor: PykosoacTteo no oby4eHuio FX-TRN-KIT-R

O6wwmi BONPOC, BO3HMKAKOLWMNIN Npy 06CYXOEHUN CUCTEMHBIX ONepaHA4oB — 3TO YNCHO
ncnosb3yeMblx ornepaHaos kaxaoro Tuna. OHO U3MEHSIETCS B 3aBUCUMOCTU OT MofJe-
nn MNMJIK cepun FX. CmoTpun pykoBoACTBO nonb3oBatensa cootsetcTytowero MNJ1K ce-
pun FX.

X — ®dusnyeckme Bxoabl

X — Tak 0603HavaTCs OMTOBbIE ONepaHabl, KOTOpPblE UCMOMb3YHTCA ANs Ha-
3HaYeHUs PU3NYECKNX BXOO0B.

Bce 6utosble onepangbl B MK, Bkntovaa X, Y, M, n C, MmoryT rpynnmpoBaTbCs
cwarom 4 (1.e. 4, 8,12, 16 ... 32) ansa ucnonb3oBaHWs C KOMaHa4amMu penen-
HbIX gnarpamm. Ytobbl crpynnupoBaTb 6UTbl BMECTe, 3aganTe YMCHOo LLaroB, a
Takke 3HavyeHne K (OecsaTUYHOM KOHCTaHTbI) Kak NpeduKkc K bBUToBOMYy onepaH-
Ay, Hanpumep K4X000 ykasbisaeT 6utbl X000-X017.

M 0 [iByxpa3psagHble AaHHble B ABONYHO-AecaTu4HoMm koge (BCD),
— F'\é?Nw K2X004| D O npenctaeneHHble B X004 - X013, npeobpasyoTcsa B 4BOUYHBIN
koA, a 3atem nepegatotca B DO.

Y — dusunyeckme BbiXxoabl

Y — Tak o603HavatoTcs 6UTOBbLIE ONepaHabl, KOTOpblE UCMONb3YHTCH ANS Ha-
3Ha4YeHMs PU3NYECKMX BbIXOO0B.

M — Mapkepbl

M — Tak o6o3Ha4aTCA Mapkepbl — BHyTPEeHHNEe BUTOBbLIE onepaHabl, KOTOpble
MOryT UCnonb3oBaTbcs Anga nobon Heobxoammon pyHkumn. Korga dpnar Bbi-
xoga M BkritovaeTcs unu yctaHasnmBaeTCH, COOTBETCTBYOWMN M-onepany
(KOHTaKT) aKTUBN3NPYETCHA NN YCTaHaBNMBaETCA.

B nakete GX Developer ecTb BO3MOXHOCTb KOH(PUIypupoBaTb (PUKCUpPOBaH-
Hble Mapkepbl, bydepunsoBaHHble baTtapeein. bydepnsoBaHHbI Mapkep coxpa-
HAEeT COCTOSIHMEe CBOero KoHTakTa (HeakTusHoe O unn aktnsHoe 1) npu nepe-
kntoveHun MNJIK B pexkum STOP nnun oTKNioYeHUn 3NeKTponmTaHus.

NmeeTca rpynna mapkepoB co cneumanbHbiMi yHKUnaMU. OHM 3aHUMatoT

obnactb agpecos M8000-M8511. Nx 3Ha4YeHMs1 MONHOCTLIO OMMCaHbI B rNaBe
36 PykoBogcTtea no nporpammupoBaHuto 36 FX3U.
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S — Mapkepbl COCTOAHUA

S — Tak 0603Ha4aTCa MapKepbl — BHyTPEHHME BUTOBbIE ONepaHabl, KOTOpbIe
NCNONb3yKTCA NPU NporpaMmmMmpoBaHnn Ha s3bike STL, 4ToObl ykasaTb Ha ak-
TMBHOCTb COCTOSIHUI MNnu B6NOKOB NOrMYeCcKoro Koga penenHon gnarpaMmvbl.
Ecnun nporpammupoBaHue Ha s3bike STL He ucnonbayeTtcd, aTu 6utsl MoryT
ncnonb3oBaTbCs, Kak M-6uThbl.

B nakete GX Developer eCTb BO3MOXHOCTb KOH(OUIypupoBaTb (PUKCUpPOBaH-
Hble S-mapkepbl, OydepunsoBaHHble 6aTapeen. bydepnsoBaHHbI Mapkep co-
XpaHSAeT COCTOSAHNE CBOEero KoHTakTa (HeaktnusHoe 0 unu aktmeHoe 1) npu ne-
pekntodeHum MNJIK B pexxum STOP nnu oTKOYEHUM 3NEKTPONUTaHMS.

Mcnonb3oBaHue nporpammMmmnpoBaHng Ha sidblike STL B covyeTaHum ¢ KomaHaon
IST (HayanbHOe coCTosiHME) 3acTaBnsiET HEKOTOPbIE MapKepPbl COCTOAHNSA Bbl-
NoNHATL crneunanbHble onepauun. Hanpumep, SO siBnsieTcs HavyanbHbIM CO-
CTOSIHUEM PYYHOrO pexuma, n S2 — HayanbHbIM COCTOSHMEM aBTOMaTUYECKOro
pexunma.

S-Mapkepbl MOryT Takke UCnonb3oBaThCs kak "CurHanusartopsbl”. B meTogax
nporpaMmMupoBaHus, ONMCaHHbIX B rrnaee 4.4 PykoBogcTea no nporpaMmmupo-
BaHunto FX3U, mapkepbl S900-S999 moryT ncnonb3oBaTbCA Kak Nonb3oBaTeNb-
CKMe NHOnKaTopbl OLUNOOK.

T — Tanmepsbl

T — Tak 0603HavalOTCA onepaHabl BHYTPEHHUX TanmepoB. 1o ymonyaHuio Tam-
Mepbl UCnosb3ytoT war spemenn 100 mc, 10 mc nnu 1 Mc B 3aBUCMMOCTHU OT
agpeca onepaHga. bonbWWHCTBO TaMepoB, B 3aBMCUMOCTM OT agpeca, AB-
naTcA He(hUKCUPYEMbIMU, T.€. HE COXPaHSAT AOCTUrHYTOoe dpakTudeckoe
3Ha4YeHne BpeMeHU Nnocrne OTKIMIYEHUs ynpaBnsawoLLen normieckon ceasu. B
MK FX2N, FX2NC n FX3U, Tanmepsbl ¢ agpecamu T246 1 Bbille ABRSAOTCS
ukcnpyemMbiMU. 3TO O3HaAYaET, YTO Tanmep ByaeT coxXxpaHATb AOCTUTHYTOe
daKkTnyeckoe 3Ha4YeHne BpeMEHMN, Noka OHO He ByaeT cobpolueHo. Noka Bxoa
(kaTywka) Tanmepa BKNIOYEH, TaMep CYMTaET 3afaHHble BPEMEHHbIE Laru,
yBenuyneasa cBoe 3HadeHue. Korga s3HayeHue cyeta gocturaeTt 3aJaHHOro
3HaveHus1, yCcTaHaBNMBaeTCs BbIXo (KOHTaKT) TanmMepa.

Bce Tanmepbl aBnsotca 16-6utoBbiMK, T.€. MakCUMarnbHOE 3HaYeHne Tanmepa
N ycTaBka BpeMeHu paBHbl +32767 . [JonyCTUMble 3Ha4YEHNA YCTaBKU BPEMEHN
onpeaensiTcs C NOMOLLbIO AeCATUYHON KOHCTaHThl K 1 3HaveHna peructpa D,
KOTOpble YMHOXatOTCA Ha BpEMeHHOW war Tanmepa. Hanpumep, Tanmep ¢ wa-
rom 100 MC nmeeT MakcMMarnbHYy yCTaBky BpeMeHn 3276.7 cekyHn,.

B GX Developer ectb BO3MOXXHOCTb Ha3Ha4aTb 0b6nactb agpecoB TanMepoB,
BydepmnsoBaHHbIx 6aTapeen. BydepnsoBaHHbI Taimep ByoeT COXpaHaTb
3Ha4YeHus 4OCTUrHyToro Bpemenun npu nepekntodeHnn MNMIK 8 pexxum STOP unu
OTKITHOYEHUM IMEKTPONUTAHNA — NPU YCNOBUKN, YTO OCTAETCH aKTUBHOW Jlornye-
CKasi CBsi3b, yNpaBnsoLas ero BXxogom. MHaye s3HayeHne JOCTUTHYTOro Bpe-
MEHW 1 BbIXO Tanmepa cbpocarcs.

Tanmepsbl 6yayT nogpobHO paccMoTpeHbl B rnase 12 atoro PykoBoacTtea no
oByyeHuio.

C — CYyeTyUuKkm

C — Tak obo3HavaloTCA onepaHabl BHYTPEHHUX CHETUYMKOB. [Mpu Kaxaom nocTy-

nneHun curHana "1" Ha BxoA (KaTyLUKYy)CHETUYMKa ero 3HavyeHve yBennymBaeTcs

NN yMeHbLIaeTcs Ha eanHUUy (B 3aBUCUMOCTU OT afipeca CYeTymnka v Ha-

cTpouiku npamoro/obpatHoro cyeta). Korga s3HavyeHme cyeTa gocturaeT 3agaH-
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HOro 3Ha4eHund, yCtaHaBIIMBaeTCA BbIXO (KOHTaKT) cyeTtyumka. lNo YMOIT4aHuio,
BCE CHETYMKN COXPAHAIOT 3HA4YeHne cyeTa go C6p008.

CyeTumkm moryT 6bITb 16-6MTOBLIMK NN 32-OMTOBLIMU, T.€. MaKCUMarnbHOE
3HayYeHne cHeTYMKa M YCTaBKN cyeTa HaxoguTca B AnanasoHe oT -32 768 go
+32 767 (ansa 16-6utoBbIxX) unu ot -2 147 483 648 0o 2 147 483 647 (ona 32-
6uToBbIX). [lonyCcTuMble 3aaBaemMble 3HAYEHUS cHeTa onpeaensTca aecs-
TUYHOW KOHCTaHToM K 1 3HadeHusmun pernctpa D.

MmetroTca Tpm Tuna c4eTynkoB: 16-6MTOBbIE CHETHMKM NPSIMOrO cyeTa, 32-
OMTOBbIE pEBEPCUBHBIE CHETHUKMU, N 32-6UTOBbIE BbICTPOAENCTBYOLLNE pEBEP-
CMBHbIE CHETUYMKN. B kaTteropmmn 6uICTpOAENCTBYIOLNX CHETYMKOB UMetoTcs 1-
dasHble U 2-dpasHble CHETUMKN.

B GX Developer ecTb BO3MOXXHOCTb Ha3Ha4nTb 061acTb agpecoB CHETHUKOB,
OydepunsoBaHHbIX baTapeen. bydepnsoBaHHble cHeTUNKM BYyayT COXpPaHATb
3Ha4veHune cveta npu nepekntodeHumn MNMJK B pexxum STOP nnu oTknoyeHnn
anekTponuTaHus. MHaye 3HadYeHne cyeTa n Bbixoq (KOHTAKT) cyeTymka cbpo-
carcs.

CyeTtumkm 6yayT nogpobHo paccMoTpeHbl B rnase 12 atoro PykoBogcTea no
o0y4eHnto.

D — PerucTpbl AaHHbIX U perucTpbl ¢pannos

D — agpeca D aBnsawTca pernctpamm gaHHbIX (CNOBHbIMK onepaHgamu), KoTo-
pble MOTryT Ucnonb3oBaTtbcsa Ans nobon Heobxogmmon yHKUMK. Bece pernctpebl
D aBnaoTca 16-6MTOBbLIMUY, T.€. NPpUHALNeXaT AnanasoHy 3HayeHun ot -32768
£o 32767. B penenHon agnarpammMme MOXHO TakKe BbINOMHATbL 32-6UToBble
onepaumn. B Takux cnydasix Ba nocnegosaternbHbix pernctpa D ncnonbaytot-
cs BMecTe 1 pacnosHatotcea MK kak oguMH ANVMHHBLIM PErncTp, cnocobHbIN Xpa-
HUTb YMNCNOBbIE 3Ha4YeHus oT -2 147 483 648 no 2 147 483 647.

B GX Developer ectb BO3MOXXHOCTb Ha3Ha4MTb obnactb agpecos pernctpos D,
OydepmnsoBaHHbIX HaTapeen. ATO 0O3HAYAET, YTO PErUCTPblI COXPAHAT CBOU
3Ha4veHus npu nepekntodeHumn MK B pexxum STOP nnu oTkNoYeHnn anekTpo-
nUTaHus.

Pernctpsbl hannos sensaioTcs permctpamm D, KOTOpble COXpaHAOTCA B Namsi-
TV AN XpaHeHWst NporpamMMbl KacceTbl NaMATU, a He B naMsaTu AaHHbix MK,
OHu pomkHbl 06baBNATLECA B pa3gene Parameters (Mapametpbl) GX
Developer 6nokamu no 500; npn pabdoTe nporpaMmmbl BO3MOXHO TOMNbKO KOMK-
poBaHue 3Ha4YeHu n3 pernctpos dannos B pernctpbl D. Kaxxgbin 6nok 500
00 BABMNEHHbLIX PErMCTPOB (hansioB YMEHbLUIAET KONIMYECTBO Laros NporpaMmmsbl
Ha 500. YuTute, 4T0 AN NCNOMBL30BaHUSA PErMCTPOB (hannos Heobxoanmo
NOAKMIOYUTL KacceTy NaMsTu.

Pernctpbl gaHHbIX B obnactn agpecos D8000-D8511 siBnstoTcs cneumanbHbi-
MU pernctpamu anga guarHoctukn MNMJIK v BeinonHeHWs cneyuyanbHbIX QYyHKUWNA.
Bce ux pyHkunm onncatHbl B rnase 36 PykoBoacTea rno nporpamMmmMmnpoBaHuio
FX3U .
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MJIK cepynmn FX3U cnocobHbl oCyLWecTBASATL HENOCPEeACTBEHHbLIM AOCTYN K 6un-
Tam B peructpax D. PaamecTuB AecaTnyHyo TOUKy Mexay agpecom perncrpa
D n agpecom 6uta, MOXHO naeHTMmLMpoBaTb COCTOsIHUE OTAeNbHOro buta B
perncTpe, ncnonb3ys Nobdyo komaHay ¢ GuToBbIM onepaHaom. B kavecTse
npumepa npusegem komangy D100.0, koTopas onpawwmsaeT 6uT 0 ( MnagLwmm
3Havawwmm 6ut) B permnctpe D100.

| DOF
l,—ITI
DoF|E[D[C|B[A[9[8]7[6]5[4]3]2]1]0]

N J
v

16 6utoB

DO0.3

R u ER - pacwmpeHHble peructpbl U peructpbl cpansnosB (Tonbko B FX3U)

R — agpeca R sBnsaoTca paclumMpeHHbIMN permctpamMmm — 3To pacLUMPEHHbIN
Habop 6ydepun3oBaHHbIX PErMCTPOB AaHHbIX, KOTOPbIM MMeeTcs Tonbko B 1K
cepumn FX3U. Ix MOxXHO ncnonb3oBaTtb Ans nobon Heobxogmmon yHKUMK, a
Takke cneumanbHOM (PyHKUMM perucTpaumm gaHHbIX, KOTopasi NnogaepxvBaeT-
cs Tonbko ansa pernctpoB R n ER. bonee nogpobHble cBegeHnst 0 oyHKUMAX
peructpauuu cm. B rmase 33 PykoBoacTea no nporpammupoBaHunio FX3U.

ER — agpeca ER saBnsoTca pacwimpeHHbIMN pernctpamm amnos, KOTopble
COOTHOCATCA ¢ R-pernctpamm Takum xe obpasom, Kak pernctpbl arnnos ¢ pe-
rmctpamu D. [Ina pabotbl ¢ pernctpamm ER Heobxogmmo, 4tobsl k MNJTK cepum
FX3U 6bina nogkntoveHa kacceta NnamsaTu; OHU NOAAEPXKMBAIOT cneumannan-
poBaHHble KOMaHAabl pernctpaumn gaHHbix B MJTK cepun FX3U. Pernctpel ER
AOJTKHbI MHALMaNM3npoBaTbCAa B penenHon ganarpamme 6rnokamm no 2048 aa-
pecoB; BO3MOXHO TOSMbKO KONMMpoBaTb 3Ha4YeHns u3 pernctpos ER B pernctpel
R. Bonee nogpobHble cBeaeHunsa cm. B rmase 33 PykoBoacTea no nporpammu-
poBaHuto FX3U.

V n Z - NupekcHble perncTpbl

Pernctpbl V 1 pernctpbl Z AaBnstOTCA MHAEKCHBIMKW; 06a TMNa MOXHO UCMNOSb-
30BaTb C 16-6MTOBLIMM KOMaHA4aMM, B TO BPEMSA KaK TONbKO Z-TUM MOXHO UC-
nonb3oBaTb ¢ 32-6MTOBbLIMM KOMaHAAMM (3aHUMaOLWMMKN V-PETUCTP C TEM Xe
agpecoM). 3Ha4YeHUs, COXpaHeHHbIe B MUHOEKCHOM perncTpe, UCNosib3ytoTcs Kak
CMeLLeHVs ANng yKazaHHoro onepaHaa. Ytobbl nonyunTb cMeLLeHne, genaeTca
CCblfIKa Ha cMeLleHne C agpecoM MHOEKCHOro pernctpa B kadectse cyddukca
kK onepaHgy. Hanpumep, ecnu VO numeet 3HadveHune 2, To D10V0 o3Hayaet D10
+ 2, 1.e. D12. Ecnun Z2 nmeet 3HaveHne 8, 1o YO01Z2 o3na4vaet Y011. [ToMHU-
Te, YTO agpeca pernctpoB X n Y ABASOTCA BOCbMEPUYHBIMU, TaK YTO 3HaYEeHne
cMelleHus npeobpasyeTca B BOCbMepPUYHbIN dhopmMat 1 npubasnsetcs k 6aso-
BOMY agpecy. [NockonbKy 8 B aecatnyHom popmaTte cootBeTcTBYeT 10 B BOCb-
Mepu4yHoM, agpec yeenuduncs Ha 10.

Ecnu pernctpbl V unu Z ncnonb3sytotcsa 6e3 onepaHga nnu ¢ NOCTOSAHHbIM 3Ha-
YyeHneM npecdumkca, oHM PYHKLMOHUPYIOT Tak Xe, Kak pernctpbl D.

NHOeKkcHble perncTpbl NonesHbl AN HanMcaHust KOPOTKOro KoAda Ha si3blke pe-
NenHbIX guarpamm, KOTOpbIA MOXET UCMOoNb30BaTbCA AN AOCTyNa K agpecam
MHOIMX pasfm4yHbIX ONepaHaoB, He Neperpyxas BpeMsi Lykna.
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P — Yka3aTenu

P — agpeca P 0603Ha4atoT ykasaTenu, KoTopble UCMONb3yHTCA C KoMaHaamu
ycnosHoro nepexoga (CJ) v BeizoBa nognporpamm (CALL), no3sonss name-
HATb Npouecc BbINONHeHUs nporpaMmmbl. Komanabl CJ n CALL 3actaBnsatoT
LUKN NporpaMmbl BbIMOSHATL pasnnyHble 6510kn penenHon guarpammel, o
nepexogs B Apyroe Mecto B TOW e nporpamme, nmbo Bbi3biBas Nognporpam-
Mbl, KOTOPbI€ JOMXKHbI BbIMNOMHATLCA B TEYEHNE CTaHOAPTHOrO LMKNa.

Mol paccmoTpum ykasaTtenu B pasgene 13.22 gaHHoro PykoBoacTtsa.
| — NMpepbiBaHuA

| — agpeca | 0603Ha4aloT NpepbIBaHUs, KOTOPbIE UCMOMb3YTCA AS1S BbINOSHe-
HUS NPOLECCOB NPW BbINOSTHEHUM CTaH4APTHOM NocrneoBaTeNIbHOCTU LUKIa.
Mpun 3anycke nporpaMmMbl HEMEANEHHO BbINONHAETCSA KOA penenHblx ana-
rpaMmMm, Ha3HaYeHHbIN NpepbIBaHUI0, HE3aBMCUMO OT xo4a 0b6paboTku Apyrmx
OGnokoB koga penerHbix guarpamm. [NpepbiBaHMs MOryT Bbi3biBaTbCA husnye-
CKMMW BXOA4aMM, CHETYMKAMM, UIKN B YKa3aHHble BPEMEHHbIE MHTEpPBarbl.

K, H, n E — YucnoBble KOHCTAHTbI

K, H n E ncnone3aylotcs Anga ykasaHusi Ha YncroBble KoHcTaHThl. 1K He pac-
no3HaeT cOOCTBEHHO YMCMOBbIE 3HAYEHUS, BMECTO 3TOro Heob6xoamumo, YToObI
3Ha4YeHMs1 UMenu nNpedurKebl, 06BABNASOLWME, K KAKOMY TUMY YUCINOBbLIX 3HaYe-
HUM oHK oTHocATcA. [Npedmke "K" 06baABNSAET, YTO KOHCTaHTa OyaeT AecAaTuy-
Hown. Mpedumkc "H" 06baBnsaeT wecTHaguaTepmuyHyto KoHCTaHTy. MNpeduke "E"
00bABNSAET BELWECTBEHHYIO KOHCTAHTY, TMna 3,14159. 310 o3Ha4vaeT, 4To no-

TpebyeTca ncnonb3oBaTb (PYHKUMM NaBatoLwen 3ansaTomn.

Uo\Go - AocTtyn k 6ycepHon namatu (tonbko B FX3U)

Uo\Go — aTa cucteMa agpecauyum no3BosisieT KoMaHgaMm perierHblX guarpamMmm
HenocpeacTBEHHO onpalumBaTh A4enkm bydepHon namaTn B NOSKITHOYEHHOM
creumanbHoM dyHKUMoHanbHoMm moayre (SFM). Yucno nocne "U" ykasbiBaet
agpec SFM (0-7), a ymucno nocne "G" — agpec sivenikn dydepHon namaTu B
SFM. 3Ta BO3MOXHOCTb MMeeTcs Tonbko B FX3U.

Homep mogyns (U) .....eeeenneee 0-7
Agpec ayenkn namatm (\G) ...... 0-32766

Dﬁ;’v‘p?/ﬁum MOV WcTouHuk HasHauenuwe
nepefayu _nepegauu

| FNC12 | 4o UO\G10~{

I MOV
7T

Homep mogyna BFM#10
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I'JIABA 7 - Agpecauns

[ns ynpaBneHus n KOHTPons BBoA4a-BbiBOAA M yCTpoucTB B nporpamme MNMJ1K Heobxoanmo
3HaTb agpec ynpaBnaemMoro ycTpomcTaa. To e OTHOCUTCS U K BHYTPEHHEN NaMATU cneuu-
anbHbIX (PYHKUMOHanNbHbIX Moaynen. B aTon rmaBe o0bACHSAETCS, Kak onpenensoTca agpeca
crneumarnbHbIX YHKLUMOHANbHbLIX MOAYIEN, cneymnanbHbiX aganTepoB U TOMeK BBOAA-BbIBOAA
B CUCTEME.

Lenu anaebI: 3aBeplunB 3Ty rnasy, CryLlaTtenn CMoryT...
o [MpaBunbHO agpecoBaTb TOYKY OUCKPETHOrO BXo4a Unu BbIxoda.
o OnpepgenuTtb agpec cneunanbHOro yHKUMOHANbLHOrO MOAYMNSA 1 creumanbHOro
aganTtepa.
o OnucaTb orpaHn4yeHuns Beoga-Bbisoga cuctemol FX3U.

Mamepuanbr: Pykosogcteo no oby4eHuio FX-TRN-KIT-R

7.1 Apgpecauus npaBou LWUUHbI

1) Agpecaumsi BXoOOB U BbIXOAOB BbINOMHAETCA B BOCbMepuyHoun cucteme (X000-
X007, X010-X017, n 1.4.).

2) Apgpecauus Kak BXo4oB, Tak 1 BbixogoB HavmHaeTtcsa ¢ 0 (X000 n Y000).
3) Agpecauus saBnseTcs nocrefoBaTebHON.

4) CneuuanbHble oyHKUMOHanbHble mogynu (SFM) nmetot agpeca 0 — 7. lNepBbin
SFM Ha npason ctopoHe JIK — ato SFM 0; nanee nget SFM 1, n 1.4.

5) K rnaBHoOMy B10Ky MOXHO NOAKMAOYNTE Makcumym 8 SFM.
6) SFM He BNuAOT Ha agpecaumio Moaynen BBoAa-BbIBoAaA, U HA0BOPOT.

7) TIK cepmmn FX3U He moryT nmeTtb 6onee 128 BCTPOEHHbIX BXOAOB 1 128 BbIXOAOB.
MOo>XHO paclwmpuTb YMCINO agpecoB BBoAa-BbiBoAa 00 384, NCNonb3ysa ceTeBon
BBOA-BbIBOA (N0 CC-Link n/nunu AS-I).

8) Kaxabim SFM ncnonb3yet 8 agpecoB BBOAA-BbIBOAA, KOTOPbLIE BbIYNTAIOTCS U3
MakCMMaribHOro KonmM4yecTea BCTPOEHHLIX aapecoB BBOAA-BbIBOAA. Takum obpa-
3oMm, FX3U c ogHum SFM nmeet makcumym 248 BCTPOEHHbIX TOYEK BBOAA-
BbiBOAA. [1OpPO3Hb MakcMManbHO BO3MOXHOE KONMYECTBO BXOAOB BCE eLle paBHO
128, 1 MmakcumanbHoO€e KONMYeCcTBO BbIXOO0B BCe elle paBHO 128, noka He nNpeBbl-
LLEeHO orpaHuyeHne Ha 248 cymmMapHbIX agpecoB BBOAA-BbIBOAA.

7.2 Appecauusa nesou wuHblI FX3U55

MJIK cepvn FX3U nmeroT 4ONONHUTESNBbHYIO pacLUMPUTESTbHYIO LLMHY Ha NEeBOW CTOPO-
He MJIK. 3Ta wurHa ncnonb3yeTtca ¢ nnatamu pacwmpenuns (BD) n cneuynanbHbiMn
apantepamu (ADP), KoTopble MOryT NPUMEHATLCA, YTOObI MOBLICUTL (PYHKLMOHAMb-
HocTb [J1K.
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MmeroTca yeTbipe pasnuyHbiX TUNa cneumnasnbHbIX aganTepos.

e CneumanbHble aganTepbl aHanorosoro BBofa-sbisoga (Makcumym 4 Ha INMJ1K)

e CneuunanbHble aganTepbl C BbICOKOCKOPOCTHLIM UMMYNbCHLIM BXOAOM (Makcu-
Mym 2 Ha [MJIK)

e CneumanbHble aganTepbl C BbICOKOCKOPOCTHLIM MMMYSbCHBIM BbIXOA0M (Mak-
cumym 2 Ha INJ1K)

e CneumanbHble agantepbl NocnegoBaTenbHON Nnepeaavv AaHHbIX (MakCuMmym 2
Ha MJ1IK nnn 1, korga ogHoBpeMeHHO ncnosnb3dyetcs BD nocnegosatensHOM
nepenayun gaHHbIX)

AHanoroBble cneynarnbHble aaanTepbl

[aHHble N NnapaMeTpbl aHanoroBoro BXxo4a-BblBoAa XpaHATCHA HENOCPEACTBEH-
Ho B ycTponctee namatu MNJIK. ADP agpecytotca ot MNJIK HauynHasa ¢ neson
cTopoHsbl MJIK.

1" ADP ucnonb3syeT M8260-M8269 1 D8260-D8269
2°" ADP ncrnonbsyet M8270-M8279 n D8270-D8279
3"" ADP vcrnonkayet M8280-M8289 n D8280-D8289
4" ADP ncnonbayet M8290-M8299 1 D8290-D8299

ADP ¢ BbICOKOCKOPOCTHbIM UMMNYNbCHbIM BXO4O0M

ADP ¢ BbICOKOCKOPOCTHbLIM MMMYNbCHBLIM BXogoM agpecytotces ot [NJ1K HaunHas
c nesou ctopoHbl MNJIK.

J 1"'?' ADP ucnonb3yet X000, X001, X002, X006 (C235-C237, C244)
2°" ADP wncnonb3yeT X003, X004, X005, X007 (C238-C239, C245)

YyTuTe, 4TO 3TO TE XKEe agpeca YCTPOMCTB, KOTOPbIE UCNOMb3YOTCA NEPBbIMU
BoceMblo hmnaunyecknmm xogamm Ha MJIK. JomkHbl MICNONb30BaTbCS TONBKO
KIieMMbI BbICOKOCKOPOCTHOro Bxoga ADP unn knemmbl BCTPOEHHOro BBOAA-
BbiBOAA. He nogBoauTte kabenu kK o6enm knemmam. lNpoyne orpaHMYeHnst CM. B
PykoBogcTse no nporpammmpoBaHmio FX3U.

ADP ¢ BbLICOKOCKOPOCTHbLIM UMMYJIbCHbIM BbIXOA0M

ADP ¢ BbICOKOCKOPOCTHbLIM MMMYSbCHLIM BbIXo4oM agpecytotca oT MJ1K Hauu-
Has ¢ nesown ctopoHbl MMJIK.

1b'f' ADP ucnonsayet Y000, Y001, Y004, Y005
2°" ADP wncnonb3yet Y002, Y003, Y006, Y007

Y4TuTe, 4TO 9TO Te Xe agpeca YCTPOUCTB, KOTOPbIe NCNOSb3YTCA NepPBbIMU
BoceMbto puamvecknmm Boixogamu Ha MNJIK. [JomkHbl CNonbL30BaTbLCA TONLKO
KIleMMbI BbICOKOCKOPOCTHOro Bbixoga ADP unn krnemmbl BCTPOEHHOro BBOAA-
BbiBOAA . He nogBoauTe kabenu kK o6enm knemmam. Npoyne orpaHNYeHnst CMm.
B PykoBoacTtse no nporpammupoBaHuto FX3U.

ADP nocnepgoBaTenbHOW cBA3U

MopTbl nocnegoBaTensHon cea3n ADP nocnegnoBaTensHOM nepegadn gaHHbIX
agpecytotca kak KaHan 1 (Ch1) u Kanan 2 (Ch2), ot MNJIK HaunHasa ¢ nesown
ctopoHsl [MJIK. MNpn ncnons3sosaHnn BD nocnegoBaTtenbHOW nepeaaym aHHbIX
BD appecyeTtcs kak Ch1, yto octaBnset Toneko Ch2 ana ogHoro ADP nocne-
poBaTenbHOM nepefayvn gaHHblX. MIHopmaumsa no nporpaMmMmnpoBaHuIo ansi
nocrnegoBaTeribHOM nepeaayYn AaHHbIX npuBedeHa B PykosoacTse no nepena-
Yye AaHHbIX B cepun FX.
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7.3 Mpumep agpecaummn
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Kabenb paclumpeHus
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CC-Link/LT I CC-Link

FX3U-48MR/ES  X000-X007, X010-X017, X020-X027
Y000-Y007, YO10-Y017, Y020-Y027

JleBasi WwuHa: Ot INJK HaunHasa ¢ neson ctopoHbl MK
MNMnata FX3U-232-BD He agpecyeTcs
FX3U-4HSX-ADP X000, X001, X002, X006
FX3U-2HSY-ADP Y000, Y001, Y004, Y005
FX3U-2HSY-ADP Y002, Y003, Y006, Y007
FX3U-485-ADP He agpecyeTtcs
FX3U-4AD-ADP M8260-M8269, D8260-D8269
FX3U-4AD-ADP M8270-M8279, D8270-D8279
[MpaBas wuHa: Ot MJIK HaumnHaga ¢ npasoun cTopoHb! MK
FX2N-16EX-ES/UL X030-0X37, X040-X047
FX2N-16EYT-ESS/UL Y030-Y037, Y040-Y047
FX2N-1HC SFM O
FX2N-10PG SFM 1
FX2N-32ER-ES/UL X050-X570, X060-0X67
Y050-Y057, YO60-Y067
FX2N-2LC SFM 2
FX2N-64CL-M SFM 3
FX2N-16CCL-M SFM 4

FX2N-32CCL SFM 5
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7.4

YnpaxHeHue Apnpecauusa MK

1) Cuctema INJIK Bknovaet FX3U-64MR (32/32 appeca BBoga-BbiBoga), oamH FX3U-
USB-BD, ognH FX3U-4AD-ADP, oaunH 8-To4eYHbIn BXOAHOW Moayrb, ABa 16-
TOYEYHbIX BbIXOAHbIX Moayns, asa SFM, oanH 16-ToOYeYHbIN BXOAHOW MOAYMb U eLle
oanH SFM. Hapucynte cuctemy u onpegenure agpecaumto.

2) AOMYCTUMbI JI CIEAYIOWWE CUCTEMbI? NMOYEMY?

A.

maBHbIN 650K € 64 TOYKamMun BBOAA-BbiBoAA (32/32 agpeca BBOAA-BbIBOAA),
YyeTblpe 8-TOYEYHbIX BXOOHbIX MOAYIIS, LWECTb 8-TOYEYHbIX BbIXOAHbLIX MOAYIEN
n peBaTb SFM.

MmaBHbIN 6510K ¢ 128 TOYKamMu BBOAa-BbiBOAA (64/64 agpeca BBOAa-BbIBOAA),
aea SFM, oBa moaynsa pacwmpeHunsi Ha 48 Touek BBoga-BbiBoAa (24/24 BBoaa-
BbIBOAA B K&XXOOM), OAUH 16-TOYEYHbIN BXOAHOW MOAY/b.

MmaBHbIN 6510K ¢ 128 TOYKamMu BBOAa-BbiBOAA (64/64 agpeca BBOAa-BbIBOAA),
Tpn SFM, gBa moayns pacwmnpeHus Ha 48 Touek BBoAa-BbiBoaa (24/24 appeca
BBOAa-BblBOAA B KaXA0M), OANH 16-TOYEYHbIN BXOAHOW MOAY b.

MnasHbIN 6510k ¢ 80 TOoukamun BBOAA-BbIBOAA (40/40 agpecoB BBOA4A-BbIBOAA),
ABa MOAyns pacwmpeHus Ha 48 Touyek BBoAa-BbiBoaa (24/24 appeca BBoaa-
BbIBOAA B KaXXO0OM), YeTblpe 16-To4eYHbIX BbIXOOAHbLIX MOAYIIS, OAWNH 8-
TOYEYHbI BXOAHOW MOAY b.

E. MaeHbin 6nok FX3U ¢ 64 Toukamu BBOA4a-BbiBOAA (32/32 agpeca BBOAa-

BbiBOAaA), Tpyn FX3U-4AD-ADP, oguH FX3U-4DA-ADP, ognH FX3U-4AD-PT-
ADP, nea FX3U-4HSX-ADP, nosa FX3U-485-ADP, oanH FX3U-USB-BD.
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ITJIABA 8 - KoHcTpykuma y4ebHOro crerga

Tenepb, Nony4mB Bce HEOGX0AMMbIE 3HAHUS, Mbl 3aMEMCS U3y4YeHNeM 1 HACTPOWMKON anna-
paTHbIX CpeacTB, ECNY 3TO yXe He ObINo caenaHo paHblue. B gaHHol rmaBe o6bsAcHAETCA
cocTaB y4eBHoro creHaa u NpUBoAMTCS KpaTkuii 0630p ero xapakTepucTuk.

Lenu anaewI: 3aBeplunB 3Ty rnaey, criyluateny cMoryT. ..

8.1

o HasBaTtb pasnuyHble YacTu y4ebHoro cteHaa.
o Y3HaTb, Kak YyacTu paboTaloT BMecCTe.

Mamepuanbor: PykosoacTteo no oby4eHuio FX-TRN-KIT-R
YyebHbin cteHg FX-TRN-KIT-R

FX-TRN-KIT-R

Aapecauuvs

OTOT AEMOHCTPaAUMNOHHbIN cTeHa BkntodaeT FX3U-32MT/ESS, FX3U-485-BD, FX3U-
4AD-PT-ADP, FX2N-5A, n GT1155-QSBD.

FX3U nmeet 16 Bxogos ¢ agpecamm X000-X007 n X010-X017 n 16 BbIxo4oB C agpe-
camu YO00-Y007 n YO10-Y017.

FX2N-5A — aHanorosbin MOAyfb, BKAOYAKLWNMA 4 aHanoroBbix Bxoga 1 1 aHanorosbIn
BbIX04. OTO NepBbIN cneunanbHbIii YHKUMOHANbHBIN MOAYb Ha NPaBon CTOPOHE
rnasHoro 6noka, noaTtomy oH umeet agpec SFM 0.

FX3U-485-BD 3aHnmaeT mecTo nnatbl pacwmpeHns BD B rnaBHom 6roke n ncnosb-
3yeT KaHan nocnegosatenbHon nepegayn gaHHbelx 1 (Ch1).

FX3U-4AD-PT-ADP — nepBbin aHanoroBbi mogynb cnesa ot MNJIK. Noatomy B HEM
ncnornb3yroTcs agpeca ycrtponcts M8260-M8269 n D8260-D8269.

59



8.2

8.3

NHaukaTopbl

MK nmeeT cBeTOAMOAHbIE MHOMKATOPLI BXOAOB M BbIXOA0B, a Takke CBETOANOAHbIE
NHONKaATOPbl COCTOAAHWUS Ha NepeaHen NaHenu rnaBHoro 6roka.

NmeeTca aBa Habopa cBeTOAMOAHbBIX MHOMKATOPOB BBOAA-BbIBOAA, OAUH HAabop Ans
BXOAOB, 0AUH Habop Ans Bbixoaos. Koraa aktnemanpyetcs (Bkntoyaetcst) X000, 3aro-
paeTcs ceetogmoa 0 Bo BxogHoum cekumun. Korga aktusuampyetcs (Bkntodaetcs) Y00O,
3aropaeTtcs ceetoamor 0 B BbIXOOAHOM CEKLUMN, U T.4.

NmetoTca 4 nHgmkatopa Ha npaBor CTOPOHE NepeaHen NaHenu rnaBHoro 6roka —
cBeToaMoaHble MHANKATOPbLI COCTOSHUS.
e 1" cBeToomon ykasbiBaeT, 4To Ha [1J1K nogaHo anekTponuTaHue.
e 2° cBeToamop Bkntovaetcs, koraa MNIK HaxoguTes B pexume RUN v BbiknovaeT-
cs — B pexume STOP.
o 3“‘1 CBEeTOAMO[ BKOYAETCHA NPy HU3KOM HanpsikeHun 6aTtapen.
o 4"V cBeToguon MMeeT ABe Lenu:
O MuraHue ykasblBaeT Ha CyLleCcTBOBaHME OWMOKM B nporpamme.
O HenpepbIBHOE CBeYeHue ykasbiBaeT Ha npobnemy L1, Hanpumep, BblIHUMAa-
HWe KacceTbl NaMATn U3 BKNtodeHHoro MK, KoTopbin HAXo0aUTCA B pexnme
RUN.

CBeTOoaUOIHEIE
WHIUKATOPBI BXOL0B

o0

5

A—— (CBETOIUOIHLIE

HUHAUKATOPBI COCTOAHUSA

CBeTOIMOTHEIE
WHMKATOPBI BEIXO/I0B

UHTepdenc onepartopa

YnpaxxHeHnsa B 3TOM Kypce ByayT BKNo4aTb UCNOSb30BaHMe rpadpmyeckoro TepMmHa-
na onepaTtopa (GOT) kak cpeacTso BU3yansHou noaaepxku n nHitepdenc MNIK. B
GOT 3arpyxatoTcsa akpaHbl 4ns sudyanuaaumm onepauun MNJK, MoHMTOpMHra 3Have-
HUW YCTPOWUCTB, a Takke UMUTAUUKN PasfinYHbIX YNPaXXHEHUA N0 NPOrpaMMUpPOBaHUIO,
3ansiaHMPoOBaHHbIX AN 3TOro Kypca obyyeHus. TOnbKo HEKOTOPbIE rMaBbl U pa3gensl
AaHHOro Kypca 3aTparmsatoT nHtepdenc GOT, oHn BygeT cneynanbHO OTMEYEHbI B
aTom PykoBoacTBe.

MonpobyniTe nepentn K akpaHy "lMasa 8; KoHCcTpykums yuebHoro cteHaa" ncnonb3ys
ceHcopHbIN 3kpaH GOT, 4ToObl NPUBLIKHYTL K MHTEpdency n ctpyktype GOT.

YuebHbinn cteHa FX-TRN-KIT-R Takke BKtoYaeT annapaTHble NepeknYaTenu
uncpoBbIX BXOAOB, PErynaTopbl aHanoroBbiX BXOA4OB, Nepekno4vaTenu u pery-
NATOPblI BbICOKOCKOPOCTHLIX BXOAOB, 1 TeMnepaTypHbIi agaTt4yuk tTuna PT ans
nonb3oBartenen, YTodbbl coeamnHaTb ux ¢ MJK. KaHan ananorosoro BbiBoga 1 Ha
FX2N-5A BbIBOOMTCA HA U3MepUTENb aHaroroBoro Bbixoaa, Kotopbl 6yaeTt obey-
xaatbcsa B pasgene 13.15 atoro PykoBoacTtea. Bce annapaTtHble BXOOb! U BbIXOAbI
MOXXHO NepenoaknioYnMTb BPYHHYIO K ApYrM nepudepuinHbiM yCcTponcTeam n obopy-
AO0BaHUIO, UCMONb3ys BCNOMOraTesnbHble BXOAbl U BbiXoAbl. [1ng 3Toro cm. 6nok-
CXEeMY U MOHTaXHYIO CXeMY, NPUITOXEHHbIE K y4ebHOMY CcTeHAay.
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IrJi1ABA 9 - Tunsl komarg NJIK

UTtobbl HanncaTb penerHyto gnarpammy ans MNIK, Heo6xoanmMo 03HAaKOMUTLCS C UHCTPYK-
unamu, Bxogawmmm B cuctemy komaHg MNIK. 310t pasgen 063opHbIv; 6onee getanbHas
MHdopMauusa BygeT npuBeLeHa B CrieayoLmX rnaBax.

Lenu anaebr: 3aBepluvB 3Ty rnaey, Criyliatesnn CMoryT. ..

o OnwucaTtb TP pa3nnMyHbIX TUNA KOMaH4.

Mamepuarnobi: PykoBogcTteo no obyyeHmto FX-TRN-KIT-R

Bonee noapobHyo MHOPMaLUIO NO BCEM MHCTPYKLMSAM MOXHO HanTu B PykoBoacTtse no
nporpammupoBaHuto cepumn FX ansa cooteetcTytowen mogenu MJIK.

9.1

9.2

9.3

Homep pykoBoacTea PaccmoTtpenHas cepusa MNJIK

JY992D48301 FX, FXO0, FX0S, FXON, FX2C
JY992D88101 FX1S, FX1N, FX2N, FX2NC

JY997D16601 FX3U

Ba3oBble KOMaHAbI

K aTon Kateropun oTHOCATCA KOMaHabl Anst YeTblpex 6a30BbiXx OUTOBLIX ONepaHaoB
(X, Y, M, nS), Tanmepos (T) n cuetyukos (C), 3a UCKNIOYEHNEM BbICOKOCKOPOCTHbIX
cyeTumkoB. OHu BkMoYaroT dpyHKuum LD, LDI, OUT, SET, RST u PLS. 13 nogo6bHbIx
KoMaHg 06bI4HO COCTOUT DonbLUas YacTb NPOrpaMmmbl.

WHCTPYKUMK penelHbIX guarpamm

WHCTpyKUMN penenHbix guarpamMmm UCNosib3yTCa NpU NPOrpaMmMmMpoBaHum penemnHbX
anarpamm (STL). 3TOT CTUNb NporpaMmMmMpoBaHnst aHanorndeH nporpaMmMmmpoBaHunIo
nocnegoBaTenbHbIX PYHKUMOHanNbHbIX cxeM (SFC), B KOTOpom cocTaBnseTcs 6rok-
cxema CUCTeMHbIX onepaumin, Ho B STL 6rok-cxema coctaBnseTcs n hakTuyeckn
CTPOUTCS B KoAe A3blka pererHblx guarpamm. [Npy nporpaMmmmupoBaHumn B Koge s3blka
penerHbIX guarpamMmm UCNonb3yeTcs pacnpocTpaHeHHas KomaHga koHTakT STL, no-
3BONSOLLAA NPOBEPSATb, aKTUBHO 1M cocTosiHMe. [1ns nHankauum COCTOSHUI UCNOSb-
3yl0TCS MapKepsbl S.

lMporpammmnpoBaHune Ha a3blike STL He BXOAUT B NporpamMmy 3Toro Kypca oby4yeHus.
OpHako nonHoe 06bACHEHME 1 NPUMEpPBI MOXHO HanTu B rnase 34.2 PykoBoacTea no
nporpammupoBaHmio FX3U.

MpuknagHblie KOMaHAbI

OTn KoMmaHabl No3BonAoT MJ1K BbINOMHATL CNOXHbIE MAHUNYNSAUNN C AAHHBIMU, Ma-
TemaTudeckue onepaunm n onepaumm ceasu. Npumepbl NCNOMb30BaHUSA NPUKITAAHbIX
KomaHg — npeobpasoBaHue BIN-BCD , TpuroHomeTpuyeckme oyHKLMN C NnaBatoLLen
3ansaToun, COPTUPOBKA AaHHbIX N CBA3b C MHBEPTOPOM. BONbLUIMHCTBO NpUKNagHbIX KO-
maHg ana MJIK cepun FX pabotatoT Ha ypoBHe 16-61TOBbIX Unn 32-6UTOBbIX COB.
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IrJi1ABA 10 - bazoBbie KOMaHAObI

basoBble kKOMaHAbl BKITHOYAKT MHCTPYKUMN yNipaBrieHnst GBUToM, TaiMepoM N CHETYUKOM; KaK
npaBuno, U3 HUX COCTOUT Bornbluas YacTb penerHon anarpammbl. OHM UCMONb3YOTCS ANd
NnoaTBEPXAEHUSA COCTOSAHUSA BXOAOB, YyNpaBieHns BbIXo4amMu, casura GuToB 1 BbIMOMHAT
OCHOBHYIO YacTb yrpaBneHnsa AN BMOXEHHbIX Lenen n Apyrnx KOHCTPYKLUMA B KOAE A3blka
penemnHbIX guarpamMm.

Lenu enaebr: 3aBepluvB 3Ty rnaey, criyliatenm ...

10.1

o CwmoryT HasBaTb Hanbornee pacnpocTpaHeHHble 6a3oBble KOMaHAbI.
o Y3HalT 0 hopmMaTe 3TUX NHCTPYKLUUIN N UX PYHKLMAX.

Mamepuanbr: Pykosogcteo no oby4eHuio FX-TRN-KIT-R
PykoBoacTtBo no nporpammupoBaHuio cepumn FX3U
— BasoBble 1 npuknagHbie KOMaHAgbl
YyebHbin cteng FX-TRN-KIT-R

CumBonbI

X000 HOPMANbHO OTKPbITbIX KOHTAKT — KOMAHOA 3AIrPY3KU —

| | 9TOT "KOHTaKT" aKTUBEH, KOrga CooTBETCTBYIOLWMI onepaHA "KaTyLwka"
nmeet 3HadyeHne "1". MHeMoHUuKa komaHabl — LD, cokpalieHne ot
LOAD (3ArPY3MTb). CumBon 3aHMMaeT 1 war namatu ans XxpaHeHus

nporpamMmbl.

X001 HOPMAIBHO OTKPbITbIA KOHTAKT — 3ArPY3UTb UHBEPCHO
/|/|/ — 9TOT "KOHTaKT" aKTUBEH, KOr4a COOTBETCTBYIOLLNIN OnepaHs
| "kaTywka" nmeet 3HadeHue "0". MHemoHuka komaHab! LDI,
cokpauieHne ot LOAD INVERSE. CumBon 3aHumaeT 1 war namsTtu
ANs XpaHeHus nporpaMmmbl.

KOMAHOA BbIBO[A 3101 cumBon Bcerga NpucyTCcTBYeT B NpaBow
(000 ) CTOPOHE penenHon guarpaMmmbl U NpeacTaBsndeT BbIXOQHYHO "KaTyLuKy'

— KOMaHAy BbiBOAA, U NPUCBOEHUE pesyribTaTa Norn4yeckomn
onepaumn. YkasaHHbI onepaH, YCTaHOBIEH (BKITKOYEH), 4O TEX Nop, Noka AENCTBYHOT
BCE YCINOBUs ero BkrnwoYveHus. Mpu BKIoYeHnn "kaTyLwkn" yctaHaBnnMBaeTCs "KOHTaKT"
— BuTOBbLIN dhnar Bbixoda ¢ TeM e agpecoM. MHemoHuka komanabl — OUT, cokpaue-
Hne ot OUTPUT (BbIBOL). Cumeon 3aHnmaeT 1 war namsaTty Ans XpaHeHus npo-
rpamMmbl, KpOMe CUTyaLnKn, KOorga UCNonb3yTCs C TaMMEPOM UMM CHETYUKOM, Korga
MOXeT 3aHATb 40 5 waros.

CKOBKMW. — kak npaBuno, aToT CMMBOI UCMOMb3yeTcs Ans
{RST DO ] npuKknagaHbix koMaHa. OgHako MMEerTCsl HECKONbKO 6a30BbIX

KOMaHz, KOTopble Takke UCMonb3ytoT cKoBkn. OBbIMHO OHU
Haxo4saTCs B NpaBOW CTOPOHE penenHon ganarpammbl. C cMMBONOM CKOBOK CBA3aHbI
MHOIMe KOMaHAbl U MHEMOHMKA. [N KaXXaon n3 HUX MoXeT noTpeboBaTbCa HECKOMb-
KO LLIaroB B NaMATW A5l XpaHEeHUs1 NPorpaMmbl, B 3aBUCMMOCTU OT KOMaHAbI.

MHBEPTUPOBATDb. 310T kOMaHga obpallaeT pesynbtaTt JIormyeckomn
onepaunn, KOTopbln GbINT AENCTBUTENEH Nepen ee BbiNorHeHneM. Ecnin
pesynbTaTt normdeckon onepaunm 61 "1", To nocne MHBEPCUN OH
cTtaHoBuTcsa paBHbiM "0", 1 HAa06opPOT.
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10.2

Ba)kHO yCBOUTb U3MNOXEHHbIE Bbllle KOHLEMNUMM nepes TeM, Kak ABUraTbCs ganblue.
MNMoka3aHHble Bbille CUMMBOSbI NPeACTaBNSAT UHCTPYKLUM B HEAKTUBHOM COCTOSIHUW.
NHTYUTMBHO MOHSATHO, YTO aKTMBHbIV KOHTAKT NMO3BOMSIET NPOTEKaTh 3M1EKTPUYECKOMY
TOKY.

Hanpumep, BbikntovaTenb ocBeLLeHNst 0ObIYHO HaXo0aUTCS B BbIKITHOYEHHOM (HEaKTUB-
HOM) COCTOSIHUW, HE NO3BONSAS TeYb TOKY (KOHTAKTbl MepeKmnoyaTenst pasoMKHYThI),
noka KTo-HMOyab ero He BKNoYMT (YCTaHOBUT, akTMBu3upyerT). Mpu aToM HaumMHaeT
TeYb TOK (KOHTaKTbl NepekntoyaTens 3amkHyThl) n ocBeweHne BKITKOYAETCA. Boli-
KntovaTtenb OCBELLEHNS MOXET paccMaTpmBaTbCA Kak aHanor HopMasnbHO Pa3oMKHY-
TOro KOHTaKTa.

HopmanbHO 3aMKHYTbIN KOHTaKT SABNSETCS ero NpOTUBOMOSOXHOCTBIO BO BCEX OTHO-
weHnax. Tok TeveT, noka BoikntoyaTens BKIMHOYEH. TunnyHbin npumep — aBapumnHbIN
BbIKMOYaTeNb (aBapuiiHbI OCTaHOB). BbikntoyaTenib NO3BONSIET TeYb TOKY, NoKa one-
paTop HE HaXXMET Ha Hero (aKTUBU3UPYET, YCTAaHOBUT) B aBapuiiHoOM obcTtaHoBKe. Bbl-
KnioyaTernb akTUBU3NPYETCA U OCTaHaBNUBaET NpoTekaHue Toka.

Mpumep npumeHeHusi: HopmanbHO Pa3oOMKHYTbIA U HOPMarbHO 3aMKHYTbIN

KOHTAaKThbI
PenenHas gnarpamma PenenHasa gnarpamma

Vincrpy s LI

X000 | X000
e Y000 IF Y000
BpemeHHas guarpamma BpemeHHas amarpamma
X000 BKI1 X000 BKI1
BKI BKN  Yooo | BK BKII

Y000

OCHOBbI perienHbIX AMarpamMmm

CTpykTypa 1 nopsgok "KoHTakToB" 1 "kaTyllek" onpeaensioT, kak obpabaTbiBaeTca
3BEHO (NpW ropn3oHTaribHOM NpPeACcTaBAeHnn CXeMbl) KOAa penenHbIX anarpamm.

Ecnun gBe nnn 6onbluee KOMYEeCTBO MHCTPYKLUMA NOMELLEHbI NOCNeaoBaTenbHoO (0a-
Ha 3a Opyron, Kak nokasaHo HUXe), TO OHM paboTaloT COornacHoO NIOrMYeckon onepaumm
"W". lns Toro, 4tobbl "TOK" MOr TeYb Yepes 3BEHO, BCE KOHTAKTbI JOMMKHbI ObITb aK-
TMBHbIMW. B aToM npumepe Y000 BknovaeTcs, TonbKo ecnun ogHospeMmeHHo X000 ak-
TnBeH, X001 HeaktmBeH n X002 akTuBEH.

X000 X001 X002

— | +F | | (v000 b

Ecnn gBe nnmn HeCKONbKO MHCTPYKLUMI MOMELLLEHbI NapannensHo (0aHa nog Apyrowu,
Kak MoKasaHO HMXe), TO OHU paboTatoT cornacHo norndeckon onepauum "UIN". Ycno-
Bua "UJTN " obecneunBatoT HECKONBLKO NyTen And npoTtekaHuna "Toka". B aTom npume-
pe Y000 sknto4vaeTtcs, ecnu X000 aktneeH, nnn X001 HeakTnBeH, unn X002 akTMBEH.

X000
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10.3

Ycnosua WWINIA moxHO KoMBUHMpPOBaTb, CO34aBas CrOXHbIE NTOrMYECKUE 3BEHDBS.

X000 X001 X004 MO
|
|

— | | +F | | (vo00 %

X002 X003
|
|

—F l

X005 X008

— | | |

3ameyaHne 3BeHO OOMMKHO MMEKT BXOAHY komaHay (noaobHyto LD wnu LDI), n
BbIXOAHYIO KomaHay (nogobHyto OUT), 4Tobbl 3aBepumnThb cxemy. Ecnu
BbIXOAHAsA KOMaHAa Bcerga AosmkHa ObiTb BKIKOYEHA, MMeeTcs cneuu-
anbHbIN Mapkep ¢ agpecom M8000, nepea KOTOPbIM NOMELLLAETCH UHCT-
pykuus LD. 3ToT 6uT yctaHosrneH, noka MNJ1K Haxoantca B pexvve
RUN. He paspewaetcsa nogkntoyath cnar Bbixoga unim KomaHay B
KBaZpaTHbIX CKOOKax HeNoCcpeACTBEHHO K NeBOW BEPTUKANbHOW nuTato-
Len LWMHe penenHom CXeMbl.

Bbl MOXeTe BU3yanbHO cMoaenupoBaTh paboTy aTnx 6a3oBbix komaHg. CM. akpaH
"Pasgen 10.2; CtaHgapTHble KomaHabl" Ha nHtepgence GOT yyebHoro cteHaa FX-
TRN-KIT-R. Ucnonbaya Tymbnepbl LMppoBbIX BXOAOB U CEHCOPHbIN akpaH GOT,
BKIMOYaNTE KOHTaKTbl B MOAENUPYEMOM KoAe A3blka penenHbIX guarpamm.

PacnpocTtpaHeHHble KOMaHAbI

SET - YcTtaHaBnuBaeT ouT
RST - CobpacbiBaeT ouT

KomaHga yctaHoBkn (SET) domkcmnpyeT ykaszaHHbI BUTOBbLIN onepaHg B COCTOsiHMM "1"
KomaHnga cbpoca (RST) cbpackiBaeT onepaHg. Koraa komanaa RST ucnonbayetcs co
CMOBHbIM OnepaHAoM, 3Ha4YeHMe CIIOBHOIo onepaHaa ycTaHaBnmBaeTcs pasHbiM 0.

PenenHaa gnarpamma BpemeHHasa guarpamma
X000 X000 %'
Il SET Y000
X001 X0of %'
Il RST Y000
Y000 BKJ1
NHcTpyKumsa UHcTpyKuma
SET RST

PLS - YcTaHoBKa onepaHaa npu Bo3pacTtawwem ppoHTe
PLF — YcTaHOBKa onepaHAaa npu HuUcxogswem ppoHTe

KomaHga (PLS) yctaHaBnuBaeT onepaHz npy Bo3pacTaroLwem poHTe curHana Ha
BXoAe, B TO Bpems kKak komaHga (PLF) yctaHaBnmnBaeT onepanp npv nagatowem
dpoHTe curHana Ha Bxoge. Obe koMaHAbl YCTaHaBMMBAKOT onepaHa TONbKO Ha Bpe-
MSA OQ4HOro LUKINa penenHon gmarpamMmmbi.

PenenHas gnarpamma BpemeHHasa gnarpamma
‘ X000 X000 N BKN
I PLS MO
‘ - BKI1B TeueHue
HCTPYKUUNA
PFI)_% Ly M 0 —>:,<— OJHOro uukna
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PenenHas gnarpamma BpemeHHasa guarpamma

‘ X000
‘ 1 PLF M1

BKJ1B TeueHune

o A

Opyron meton 06paboTkn PPOHTOB Ha BXOAE 3aKNOYAETCA B BbIMNOSHEHUM fOrnye-
CKMX orepaumin B 3aBUCUMOCTU OT (PPOHTA cuUrHana. T CUrHanbl akTUBU3NPYIOT
onepaHA TOMbKO Ha OAMH LMKN nporpaMmmbl, aHanornyHo PLS u PLF.

_{ X000 BKIT

LDP. KomaHga 3arpy3ku npu Bo3pacTatowiem dppoHTe onepaHaa (LDP)
X003 yCTaHaBnMBaET BbIX0 Ha OAMH LMK MPU BKAKOYEHUN yKa3aHHOIo
4” }7 onepaHga. Bmecto ncnonssosanunsa X003 B ka4yecTBe BxoAa v 3aTeM
komaHabl PLS ana mapkepa M, aTa komaHga reHepupyeT MMMynbe Ha
OAWH UMK AN nocnenywmx MHCTPYKUMIA, He 3aHuMas ao-
NONHUTENbHbIN OUTOBBLIN OnepaHa.

LDF. KomaHnga 3arpy3ku npu Hucnagawowem ppoHTe onepaHaa (LDP)
X004 yCTaHaBIMBaET BbIXO Ha OAWMH LUKIT MPU BbIKITHOYEHUM YKa3aHHOTO
—M— onepaHga. BmecTto ncnonb3oanust X004 B kayecTBe Bxoda U 3aTem
komaHabl PLF ana mapkepa M, ata komaHga reHepupyeT UMNynbC Ha
OAMH UUKI AN nocnenyoLwmnx MHCTPYKUNIA, He 3aHMMas go-
NOJTHUTENbHbIA BUTOBLIM onepaHa.

ALT — TpurrepHasa pyHKuuNA
KomaHnga tpurrepHon cpyHkumm (ALT) nepekniodaeT COCTOSAHME yKa3aHHOro GUTOBOro

onepanga. Ecnv 6utoBbI onepaHa akTMBeH, To komaHaa ALT genaeTt ero HeakTuB-
HbIM, 1 HA0OOPOT.

Beoa
KOMaH bl FNC 66 Bsop komMaHab! BKJ1 BKI KI
}_' ALTP \ >

(A @

ZRST - Copoc obnacteun onepaHaoB

KomaHnga cbpoca obnactm onepangos (ZRST) no3sonsieT cbpacbiBatb obnactb ag-
pecoB onepaHaoB, a He OTAenbHble onepaHabl, kak 3To genaet RST. B kayecTtse
onepaHaoB MOTyT UCMONb30BaTbCA OUTbI, CrIOBa, TaNMepPbl NN CYETYMKK, AN KOTO-
PbIX YKa3blBalOTCA HavanbHbIN 1 KOHeYHbIM agpeca. Korga ZRST ucnonb3yeTcs co
CrNOBHbIMM OnepaHgamMu, 3Ha4eHNss CNIOBHOroO onepanaa ycraHaesnueatoTcs Ha 0. BTo-
pPON aprymeHT KoMaHAbl (KOHEYHbIM agpec onepaHaa) JOMmKeH ObiTb 6onbLue, Yem
nepBbIv apryMeHT (HayarnbHbIM agpec ornepaHaa).

Bsoa

Kwaﬂ FNC 40 Onepanasi ¢ (D17) no cBpachiBalOTCs OJHOBPEMEHHO

ZRST

Bbl MoxxeTe BM3yanbHO cmofenmpoBaTh paboTy HEKOTOPbLIX U3 3TUX pacrnpoCTpPaHEH-
HbIX KoMaHg. Cm. akpaH "Pasgen 10.3; PacnpocTpaHeHHble kKomaHabl" Ha nHTepden-
ce GOT y4ebHoro cteHaa FX-TRN-KIT-R. Ucnonb3ynte ceHcopHbIn akpaH GOT, yTo-
Obl aKTMBM3NPOBATL M NodaBaTb MMMYMbCbl HA BXOAbl B MOAENMPOBAHHOW CUCTEME.
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10.4 YnpaxHeHue OCHOBbI pefieMHbIX gnarpamm

1) X001 BkntoyaeT n yctaHasnueaeT Y003. Kakoso nosegeHne Y003, korga
X001 BbIknoYvaeTca?

2) Kak cumBon o6bI4HO MCnonb3yeTcd, YToObl NpeacTaBuTb CTaHAAPTHLIN aBa-
PUNHLIN OCTAHOB B penenHon anarpamme? (ABapunHbIM OCTAHOB ABNAOTCS
00bIYHO BbINOMHAETCS annapaTHO, HO YacTo NO Pa3fMYHbIM NPUYMHAM Ha HEro
CCbINIaTCA B APYrNX YacTsx NnporpaMmmsl.)

4) lMepeuncnmute CUMBOJbI pacrnpoCTpaHeHHbIX 6a30BbIX NporpaMm
(Hanpumep, 7HL ) ¥ onunte Nx PyHKUUN.

4) MNMepeuncnnte pacnpocTpaHeHHble 6a3oBble KOMaHAbl U PacnpoOCTPaHEHHbIEe
KomaHabl (Hanpumep, PLS) n onuwnte nx yHKumm.

5) Yto HeoBxoamMMO ANgA 3aBepLUEHNS 3BEHA CXEMbI?

6) Ha rmaBHoM koHBerepe aatyuk (Bxog X002) npoBepsieT Hannume onpege-
neHHbIX ynakoBok. OBbHapyu1B ee, aTYMK aKTUBU3MPYETCH U BKIKOYAET TOmKau
(Bbixog YOO7). Tonkay octaeTcs BKIMIOYEHHbIM, NOKa ynakoBka He byaeT obHa-
py>XeHa Ha 6okoBoMm koHBerepe aaTymnkom (X003). Koraa YOO7 BbikntovaeTcs,
TOrKay aBToMaTuyecku BTarmBaeTcs. HanvwuTe koa penenHon gnarpammel,
peanuayoLlen aTy cxemy.

NMPUMEYAHUNE Korga ynakoBka caoBuHyTa, OHa nokngaeTt obnactb obHapy-
XeHusa gatyuka (X002) nepepq Tem, kak byaet obHapyxeHa gaTyMkom BOKOBOro
KoHBewnepa (X003).

[nsa Bu3yanbHOro MoaenupoBaHns NPUIIOXEHWI, ONMUCaHHbIX B 3TOM yrnpaXHe-
HuK, NnepenauTe Ha akpaH "Pasgen 10.4; YnpaxHeHne — OCHOBbI penemnHbIX
Aanarpamm" Ha nHtepdernce GOT yyebHoro cteHga FX-TRN-KIT-R. 3toT akpaH
npegHasHavyaeTca 4515 NOMOLUM CTyaeHTaM B BU3yanusauum NpunoXXeHun,
OMNMUCAaHHbIX B YNPaXXHEHUN, yNpoLLas HanucaHne Koga penenHblx guarpamMmm.
YuTtute, 4T0 Kog penenHblx guarpamm MJIK gaktnyeckn He ncnonb3ayeTtca npm
MoaenupoBaHmm Ha nHtepdgence GOT.
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TJ1IABA 11 - Paspaborka m pegaKkrupoBaHue npo-
rpamm

Tenepb HacTano Bpemsi nopabotaTb Hag NpegMeToOM, KOTOPbIA Mbl NOKa YTO He nyyanu. B
aTon rnaese Mbl 0630pHO paccmoTpum 3anyck GX Developer, HanucaHve npocTon nporpam-
Mbl, 3arpy3um ee Ha NJIK n nposepum ee paboTy, a NoNyTHO UCccnegyemM HEKOTOPbIE UHCT-
pymeHTbl B nporpamme GX Developer.

Lenu a2naebi: 3aBepluvB 3Ty rnasy, CriyLiaTtenun CMoryT...

3anyckatb GX Developer.

BBOOUTb MHCTPYKUMK, 4TOOBLI HanuMcaTb HEBOSMbLUYIO PeNenHyo aguarpammy.
lMepeHocuTb penenHyto gnarpammy mexay MK n Hoytoykom mnnm MK.
PepaktupoBatb nporpamMmmy B peXXumMe OHJSauH.

[MpoBepsaTb nporpammy.

N3meHATb 3HaveHnsa onepangos Ha [J1K ¢ nomoLlbo nporpaMmmHoro obecneve-
HUS.

o KoHTponupoBaTb 3Ha4yeHnsa onepangos Ha [J1K B pernctpax gaHHbIX.

O O O O O O

Mamepuanbeir: PykosoacTteo no obyyveHuto FX-TRN-KIT-R
YyebHbin cteHg FX-TRN-KIT-R

11.1 3anyck nporpamMmmbl GX Developer

GX Developer — ato paboTtatowan nog WINDOWS nporpamma ans nporpaMmmMmmpoBa-
HUA/MOHUTOPUHra penerHbix guarpamm. [ns obecnedenuns ceasm mexay MK u MNJK
NCNonb3yTCs NnocnegoBaTesNibHbIA NOPT MW BUPTYarbHbIN NOCnefoBaTeNbHbIN
nopt (USB, Ethernet, Transparent Mode, nt.4.) .

GX Developer pabotaeTt nog Windows 95, 98, NT, 2000 n XP.

GX Developer MOXHO 3anyCTuUTb O4HMM U3 ABYX CNOCOOOB:
1) OBaxabl LLENKHYB HA MKOHKE NPOrpaMmmbl, €CNn OHa NMPUCYTCTBYET;
2) BblIGpaB nporpammy u3 meHto Nyck. No ymonyaHuio 3agaH nyTb
Myck = lMNMporpammbl > MELSOFT Application - GX Developer.

[Mocne 3anycka NOSBUTCS 3KpaH, aHanornyHbIi OAHOMY U3 NPUBEOEHHbIX HA Crieayto-
Len cTtpaHuue:
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Cnucok JaHHBIX MTPOEKTA

Project I

Ready [ [

[ 4

TemHo-cepas obnacTtb — 910 paboyee NpocTpaHCTBO, rae byayT NosABNATLCSA BCE pa-
6oune okHa. bonblasi YacTb OTKPbITbIX NAHENEN NHCTPYMEHTOB PEAKO NCMONb3YHOT-

CcA.

NXx MOXHO 3aKpbITb, pacluMpuB paboyee NpoCTPaHCTBO:

1) MNepengute B MeHio View 1 BbibepuTte "Toolbar".

2) Bblibepute "Standard" n "LD symbol", n cHumuTe BblgeneHme ¢ octanbHbIX.

3) lMepengute B meHto View n Hangute "Project Data List" (Cnucok gaHHbIx npo-
eKTa).

4) Cnumute BbigeneHnue ¢ "Project Data List" oo Toro momeHTa, noka OH He NoHa-
poouTcs.

11.2 Co3pgaHue HOBOro npoekKkTa

1)

HoBbIN NPOEKT MOXHO co3aaTb Tpemsi cnocobamu:

e B meHio Project Boibepute "New"

o Haxmute Ctrl+N

e llenkHUTe Ha MKOHKe HOBOro JOKYMEHTa Ha MHCTPYMEHTanbHoM naHenu ( 3Ha-
YOK YncToro nucrta dymarn)

Bbibepute ceputo MNMJIK n3 nona co cnuckom. [Anga atoro kypca Bbibepute FXCPU.

Bbi6epute tmn MJIK 13 nons co cnuckom. inga atoro kypca Bbibepute FX3U(C).

OnpegensTtb CHavYana umsa NyT U UM NPOEKTa, a Takke KpaTkoe Ha3BaHue He-

obszaTenbHo. Ha gaHHOM aTane nx onpeaensaTb He HY)XXHO. 3Ta MHopmaumns Mo-

XeT ObITb 3agaHa No3Xe, NpM COXpPaHEHUM NpoekKTa.

HaxmuTe "OK".
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11.3 PepaktupoBaHue penenHbIX AnarpamMmm

Cnenys npeanoXeHHoW npoueaype, co3gaanmM NpocTyo penenHyo guarpaMmmy.

1)
2)
3)

4)

5)

LLlenkHnTe Ha nkoHke (cnmBorne) HopMmanbHo pa3oMkHyToro (NO) KoHTakTa
HaneuaTtante "X0" B nosiBMBLLEMCS AMaANOroBOM OKHe 1 WwenkHute Ha OK
[Baxapl WenkHUTe B OKHE pa3MeLleHns (Kypcop, Unn CMHUI KBagpart no
YMON4YaHuIo)

B neBou yactn gManoroBoro okHa MMeeTCcs Nosie Co cnMckom. Beibepute
cnumBon HopmarnbHO 3amkHyTOro koHtakta (NO). Hanevartante "X1" B TekcTo-
BOM none cnpasa n Haxmute OK.

HaxmuTte kHonky F7. HanevatanTte "Y0" B TekcTtoBoM norne un Haxmute OK.

MPNMEYAHUE KHonka F7 moxeT He paboTaTb B 3aBUCMMOCTW OT BblIOpaHHON packiagku kna-
BMaTypbl. B MeHI0 MHCTpYMeHTanbHbIX cpeacTB Tools, B MyHKTE HACTPOkK knasmnaTtypbl Customize
Keys MOXHO BbIOpaTh 0AMH M3 TpeX CTaHA4apTHbIX HAOOPOB KNaBUATYPHbIX COKPALLEHWUA. 7 — 3TO
kHorka B doopmate MEDOC ansa cdnara Bbixoga. B popmate GPPQ 1 GPPA 3ToW KHoMNKow siBNnsi-
eTca F7. KnaBnaTtypa Ha BHOBb ycTaHoBMeHHow nporpamme GX Developer no ymonyaHuto umeet
dopmat GPPQ. Ero MoxHO nameHuTb Ha nobyto packnagky KnasuaTtypbl, Hambonee 3HakKOMyHo 1
yao6Hyo ans nonb3oBaTtens.

6) He wenkasa n He nepemMeLlLaa OKHO pa3smeLleHus, Hanedatante "OR X2" u
L p e p L ;
HaXXxmuTe KHonky "Enter".
7) Tlepengute B MeHto Edit n Boibepute cumson penenHon gnarpammel “Ladder
Symbol" 3atem "Application Instruction"(MpumeHnTb NHCTPYKUMIO). Haneya-
Tante "SET Y1" B TekctoBoM none n Haxmute OK.
X000 X001
o Cooo )
X002
— | [sET Y001 )i
7 {END T

LLarn 1-7 nokasbiBaloT, Kak co34aTb 3aKOHYEHHOE 3BEHO KOAa pefienHbIX gnarpamm,
ncnonb3ysa Kaxapl N3 natTn cnocoboB BBOAA CUMBOSIOB. 3aTeM criegynte npeano-
YXEHHON npoueaype 4Todbl peaakTMpoBaTh KOA A3blka penenHbIX gnarpamMmm.

8)
9)

10)
11)
12)
13)

14)

LenkHute Ha cumBone "LD X2" (BTopas cTpoka).

Mepengute B meHto Edit n Bbibepute "Delete Line" (Yganute nnHuio). 3seHo
ncyesaer.

BoaBpaTtutech B MeHto Edit n Bbibepute "Undo" (OTMeHUTL). 3BEHO BHOBb
nosiBnsieTcs.

LWenkHuTte npason kHonkon Ha X000. Beibepute "Delete Row" (Yaganutb
CcTpoky) n Haxxmute "Yes". X000 n X002 ncyesatort.

LenkHuTte npason kHonkon Ha X001. Beibepute "Delete Row" (Yaganutb
CTpoKy) n Haxxmute "Yes". X001 ncyesaer.

LLlenkHnTe npaBown KHOMKOW Ha 3BeHe u Bbibepute "Undo". X1 BHOBb NosiB-
nseTcs.

MonpobynTte cHoBa BbIGpaThL "Undo".

OGpatuTte BHMMaHue, Yto KomaHaa Undo ctana cepon. UmeeTcs TONbLKO OAUH
YPOBEHb OTMEHbI.

KomaHnghb! "Insert Rung" u "Insert Row " go6aBnsaoT NpoCTpaHCTBO AN HOBOro 3BEHA
UM HOBOro KoHTakTa. Mcnonb3ynte "Insert Row", 4to6bl nomectutb X0 1 X2 Ha3apg,
Ha UX COOTBETCTBYIOLLNE MeCTa.

Ho aBe NnMHMK Gonblle He COeaUHAIOTCA.
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11.4

CoeguHnte NUHUN N 3BEHLSA BMECTE, NCNONb3yA ropsydyto knasuwy "Free-draw Line"
(CobogHas nuHusa, F10) unn "Draw Vertical Line" (HapncoBaTb BepTUKanNbHYH nn-
Huto, Shift+F9). Tenepb ABe NUHUKM AOMKHbI ObITb 00 bEANHEHBI BMECTE B OOHO 3BEHO.

3ameyaHune 4YTO 3BEHO NPeacTaBeHo cepbiM. OTO O3HAYaeT, YTO 3BEHO SABMSETCS
TONbKO NpeABapuUTENbHBIM KOAOM pefienHbIX AMarpaMm 1 noka He YCTaHOBIIEHO B
nporpammy. Nepengute B meHto Convert n Bbibepute "Convert" (MNMpeobpasoBats),
unu npeobpasynTte penenHyo guarpammy, LWenkHyB NpaBon KHOMKOW Ha pabovem
NpOCTpaHCTBE Unu Haxas KHoMKy F4. Cepbii UBET ncyesaeT. Ecnv npeaBapuTenbHbIi
KOA penenHblx gnarpamm MMeeT OLMOKM unm He obpasyeT 3aKOHYEHHOW CXeMbI, Npe-
obpa3oBaHne He ByaeT BbIMOMHEHO M BblAAacT cooblieHne o6 owmnbke. MNporpammHoe
obecneyeHne He NO3BONIUT COXPaHUTb UMK 3arpy3nTb NPOrpaMmsbl, cogepkalumne He
npeobpa3oBaHHbIN KOA.

LLlenkHnTe Ha meHio View n BbibepuTte "Instruction List" (Cnncok nHctpykunn). Penen-
Has rormyeckas gnarpaMmmMma mcyesaeT U 3aMeHsIeTCa Ha CoKpalleHusa 1 agpeca:

0 LD X000
1 OR X002
2 MPS

3 ANI X001
4 OUT Y000
5 MPP

6 SET Y001
7

END

OT0 penenHasa guarpamMmma, HanmcaHHas B dopmMarte Cnmcka MHCTPYKUMin — 3To chop-
MaT nporpamMmsbl, KOTOpbIM AencteuTtensHo noHnmaeTcsa MNJIK. Penennyto gnarpammy
MOXHO nokasaTb CHOBa, BO3BpaTUBLLMCL B MeHto View. BmecTto "Cnucka nHCTpykumin®,
Tenepb CHOBa nokasaHa "PenenHas gnarpamma”.

CoxpaHnte nporpammy, LLENKHYB HA MKOHKE "Save" B MHCTPYMEHTanbHOW NaHenu,
nnn Haxae Ctrl+S. Beegute uma npoekta FXPROG1. WWenkHuTe Ha "Yes" B gnanoro-
BOM OKHE, YTOObI COXPaHUTb NPOEKT.

Mepenaya nporpaMmmbli

B nporpamme GX Developer NK cBssbiBaetca ¢ INJ1K yepes nopTbl annapaTtHOro uH-
Tepgenca (COM-nopThl), kKOTOpble aBTOMaTMyeckn npucsamsatotca MK n Windows.
Kaxxgbin komnbrotep 6yaeTt umeThb pasnuyHbie Homepa COM-nNopToB Ans Kaxaoro ycT-
poncta cea3u B K (RS-232, napanneneHoro nopta, USB, 1 T.4.). YTo6bI NpoBEepuTh
Homepa COM-nopToB, Nnonb3oBaTenb AOMKEH NepenTn Ha Bknagky "ObopygosaHme"
anemeHTa "Cucrema" B "lNaHenu ynpasnexums" Windows . OgHako, B 3TOM Kypc obyye-
HUA ncnonb3yeTcs nNpo3padHbi pexnm GOT, yTobbl n3bexatb Hymepauum Bcex COM-
nopToB. OTO AeflaeTcs ¢ NOMOLLBIO npouecca, HasblBaemoro "lNepegayen HacTpoek”.

1) B GX Developer nepengute B MeHto Online n Boibepute "Transfer Setup”.

2) [omKkHO OTKpbITbCA 60MbLIOE AManoroBoe OKHO € 60NbLUMM KOSIMYEeCTBOM pas-
NNYHBIX KHOMOK 1 onuuin. MNepBas KHOMKa BBeEpXy cneea, ¢ Ha3BaHvem "Serial"
(MocnepoBaTtenbHbIN), AOMKHA ObITh BblaeneHa. [1Baxab! WerkHUTE Ha HeN.

3) Ona FX3U B 9TOM 4ManoroBoM OKHE MUCMNOSb-

3yl0TCS CrieaytoLme HacTPOWiKK Mo ymornya-

Huio: "RS-232C", "COM 1", n "115.2 kbut/c" . | © &
BMeCTO HUX Bb|6epMTe “USB (GOT [include FX-USB-2W / Fx3U-USE-ED) Cancel

transparent mode)" " USB[GOT tranzparent mode)

4) Onumu "COM port" n "Transmission speed" Fotper -
ncuesaroT. Haxmute "OK", 4ToBbI 3aperncT- | Termisenspeed [11520k0s <]
pUPOBaTb HOBbIE HACTPOKN CBSA3M.

5) CoeaunuTe INK ¢ nepegHmm USB noptom
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GOT (ecnu oH ewe He coeanHeH) n HaxmuTte "Connection test" (B npaBou cTo-
pOHe BONbLLOro ANanoroBoro OkHa), YTobbl NPOBEPUTL COEANHEHNE.

6) Ecnun cBaAsb ycnewHa, He 3abyabTe BbiopaTth "OK" B 60MbLWOM ANanoroBoM OK-
He, YTOObl COXpaHUTb HOBbIE HACTPOMKUN CBA3W.

Tenepb MOXHO nepefasath gaHHble mexay MK v MK,

UTtobbl nepenatb nporpammy Ha MK, MJIK gomkeH 6biTb B pexxume STOP. 310 MoX-
HO caenaTb, YCTaHOBUB nepekstoyaTens ¢ kntodom Ha MJ1K B nosnyuto STOP, nnn
ANCTaHLUMOHHO, Ncnonb3ysa nporpammHoe obecneyenune. Ecnu MNMJIK HaxoguTcs B pe-
xnme RUN, MOXHO BpyYHYHO BbINonHUTL "Remote Stop" (OucTtaHUMOHHbI OCTaHOB),
HO ecrnu nonbiTaTbca 3arpy3nTb nporpammy Ha NJIK B pexxume RUN, To nporpammHoe
obecnevyeHne aBToMaTn4eckn BbidbiBaeT "[uctaHumoHHbin octaHoB" 1K n 3atem 3a-
rpy>kaet nporpammy. Nocne 3aBepLueHns 3arpy3ku nporpaMmmbl 3aBepLueHa dyaet
BbI3BaH "[AnctaHunoHHbIn 3anyck” MNI1K.

. .
1) Mepengnte B meHto Online u Bbl- N o T
6epMTe "erte tO PLC". PLC Cannectian [ StationMofHost PLCwpe FR3OCT
2)  Haxmute "Param+Prog" Ui BPYY- | e s sl el ol
Hle Bb|6ep|/|Te "Program_Maln" n Select al | Cancel al ssections| —
"Parameter -> PLC parameter" 13
1arioroBoro okHa. g e
ﬂ @ DD COMMENT w

3) Haxmute "Execute" n 3atem BblI- (8 Frnes [(orciem. |
parameter Remate operation..
Gepute "Yes" ona npogormkeHus. |

Clear PLC memory.

[MosiBNseTca MHAMKATOP BbIMNOMHEHUS, OT-
paxkas npouecc 3arpy3ku nporpammbl, no-
cne 4ero BCNSbIBaeT Apyroe gnanorosoe

OKHO, yKasblBaloLLiee, YTO 3arpy3ka 3aKkOH-
yeHa. Haxxmute "OK". BosspatuTte INJIK B pexkum RUN — nepekrntovatenem mnm guc-
TaHUWOHHO.

Ase gpyrue onunn B MeHio Online — Read from PLC" (Cuutats c INJ1K) n "Verify with
PLC" (CpaBHuTtb ¢ MJIK).

"Read from PLC" BbirpyxxaeTt nporpammy 13 MNJIK B K 1 nokasbiBaeTt ee B GX
Developer. 310 no3BoONsieT BHECTU U3MEHEHUSA B HE3ALLMLLEHHYIO nporpammy B 1K,
He nmes ncxogHoro npoekta GX Developer.

4) Bbibepute "Read from PLC" n3 mento Online.

5) Haxwmute "Param+Prog" (MapameTpbl + nporpamma) unm Bpy4Hyto Bolbepute
"Program-Main" n "Parameter -> PLC parameter" n3 guanoroBoro okHa.

6) Haxmute "Execute" (BbinonHntb) n 3atem Boibepute "Yes" ons npogonxe-
HUS.

7) Cpenas aTo, HaxmuTe "OK", n 3akponTe gManoroBoe OKHO.

"Verify with PLC" cpaBHuBaeT nporpammy, oTKpbITyto B nporpamme GX Developer ¢

nporpammon B NMJIK. 3To ocobeHHO nonesHo B cpefe, rae HECKOMbKO CriyXallnx Mo-
ryT BHOCUTb MU3BMEHEHMS B MporpamMmmy. OTO 3alumLiaeT nporpaMmmMmcTa oT CriyqyanHom
nepesanncy HeCOXpPaHEHHbIX U3MEHEHWN, CAeNaHHbIX COTPYAHUKAMU UM UM CaMUM.

8) Bblbepute "Read from PLC" n3 meHnto Online.

9) Haxwmute "Param+Prog" (MapameTpbl + nporpamma) unm Bpy4Hyto Bolbepute
"Program-Main" n "Parameter -> PLC parameter" n3 guanoroBoro okHa.

10) Haxwmute "Execute" (BbinonHuTb) 1 3aTem Bbibepute "Yes" ana npogoske-
HUS.

GX Developer BbINOMHUT CpaBHEHWE U MNEPEYNCTIUT BCE HECOrNacyoLWmMecs af1eMeHTbI.
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11.5

11) 3akpownTe akpaHbl NPOBEPKK, NTIMOO HaXKaB KHOMKY X B NPaBOM BEPXHEM YTy
OKHa, nnu BbibpaB "Close" B KpanHEM CreBa MEHHO.

Cneundmkaumsa gmanasoHa waros

Ona FX3U c 3arpy3kon He AomKHO BbITb HMKakux npobnem, ana MNJK, oTnnyHbix ot
FX3U, MoXeT okasaTbC4, YTO Aaxke OYeHb HeborbLune nporpamMmmbl 40SITO 3arpy>KaroT-
cs. NMpnymHa 3akno4aeTcsa B TOM, YTO HE3aBMCUMO OT KONIMYECTBA JIOrMYECKMX LIaroB
B penenHon guarpamme, GX Developer Bcerga 3arpyxaet no meHblen mepe 8000
waroB ans FX1N n FX2N ¢ 6onee H13KOM CKOPOCTbIO Nepeaaydn gaHHbIX, YeEM A5
FX3U. MOXHO 3HaunTesnbHO YCKOPUTbL Npouecc, HoO Heo6xoaAMMO ObITb BHUMATESb-
HbIM, YTOObI rapaHTMpPOBAaThL 3arpy3Ky BCero koga, Bkrnovasa komaHgy END.

1) Onpegenute HOMEpP KOHEYHOro Wara psagom co 3seHOM ¢ komangon END.
2) [epengute B MeHto Online n Boibepute "Write to PLC".

3) Kak ob6bl4HO, BbIbepute "Programs-Main" n "Parameter-PLC parameter" .
4) LUWenkHuTte Ha Bknagke "Program”.

5) WsameHuTe "Range type" Ha "Step Range".

6) CoOTBETCTBEHHO OTPErynupymnTe amanasoH B konoHkax "Start" n "End".

7) Haxmute "Execute" n 3atem BbibepuTte "Yes" ans npogormKeHus.

PegakTtMpoBaHue B peXXumMe OHManH

NTtak, Mmbl Hanncanun HebonbLyo Nporpammy 1 3arpy3unu ee Ha lNJ1K. [MockonbKy npo-
rpaMmma n3MeHsanach TONbKO Ha KOMMbKOTEPE, 3Ta npoueaypa HasbiBaeTcs Pegakrtu-
poBaHueM B pexume ocnanH. Ecnu komnbtoTep nogkntodeH K MNMJIK, ectb Bo3amox-
HOCTb M3MEHATb nporpammy HenocpeactTeeHHo B 1K, yTto nsbasnsiet ot Heobxoau-
MOCTW NoBTOPHO 3arpyxaTb ee B MNJIK unn nepesoguts MNJIK B pexxum STOP. 310 Ha-
3blBaeTcs PegaktupoBaHMeM B peXXMMe OHManH. YUYTuUTe, YTO HEKOTOpPbIE TUMbI Na-
maTn MNJK He nogaepXmBatoT Takyto BO3MOXHOCTb, Kak 0TMeYanoch B pasgene 2.13.

MoHuTop (Pexum 3anucwm)
1) Mepengute B "Monitor" B meHto Online.

2) Bbibepute "Monitor (Write Mode)".
3) W3meHuTe 3BEeHO Tak, 4TOOblI OHO ObIfI0 MOXOXE Ha NOKa3aHHOE HUXE.

X010 X011
— | ¥ (Y000 )

4) [peobpasynte 3BeHO, YTOOLI 3annucatb n3ameHeHus B MJIK.

Mpn aTom HoBas nporpamma cyuwectsyeT B [JIK, Ho He B [1K. lNoaTomy nepep Bbixo-
Aom 13 "Monitor (Write Mode)", He 3abyabTe COXpaHUTb NPOEKT.

Yutute, yto nmeetcs onuyusa "Convert (Online Change)" (IMpeobpasosaTb (MN3meHUTb
B peXMMe OHMarH) KoTopas achdekTnBHO npeobpasyeT 1 3anncbiBaeT penenHyro
Anarpammy B [MJIK; npu atom MNJIK Haxoantca B pexxume RUN. Ee MoxHO HanTu B me-
Hto Convert, unun Haxas Shift+F4, Haxogsack B "Write Mode" (Pexxum 3anuncu). Pasnu-
4yne mexay aaHHowm onument n "Monitor (Write Mode)" 3aknoyaeTcs B TOM, 4YTO 3Ha4Ye-
HUSA onepaHAoB He ByayT nokasaHbl C penenHon gnarpammon B "Pexnme 3anucn”.

Tekyliee 3BeHO Ha3biBaeTca cxemon CamMoOnoKMpyroLWenca 3aLlernky; oHa OYeHb
pacnpocTtpaHeHa. X010 — KoHTakT 6e3 dukcaumm Tuna KHOMKM, BKIOYAOLLIEN CTaHOK.
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bes otBeTBNEeHus (BTopada ctpoka, OR Y000) ctaHok paboTan Obl, TOMbKO NokKa Haxa-
Ta KHonka. Ho B aTon cxeme npu BktodeHnr Y000 3BeHO ocTaeTcsa akTUBHbIM JaXe
nocne BblkntoveHnss X010. YTobbl BbIKOYUTL CTAHOK, HEOBXOANMO HaXaTb KHOMKY
octaHoBa X011.

MOHUTOPUHI BbINOMHEHUA NPOrpamMmMbl

B GX Developer ecTb BO3MOXHOCTb MpOCMaTpPUBaThL BbINOSTHEHNE GNOKOB B BbIMNOJ-
HSeMOW penenHon anarpammMme U KOHTPONMpPOBaTb 3HAYEHNSA OUTOBbLIX U CIIOBHbIX
onepaHaoB. ATOT npouecc HadbiBaeTcst MOHUTOPUHIOM NMPOrpamMmmbi.

Monitor status

1) Mepengute B "Monitor" B meHto Online.
2) Bblbepute "Monitor Mode" (Pexxum MoHu- Tmz|  RUN
TOpuHra) nnun Haxmmnte F3.

MosiBuTCA HeBonbLIoe OKHO, yYka3biBatowee pexum MJIK (RUN v STOP) n makcu-
ManbHOEe BPeMS LMKa, 3aperMcTpMpoBaHHOE K HAaCcTOsILWEeMY BPEMEHU AN penenHom
Anarpammbl.

O6paTtute BHUMaHue, 4to X010 1 Y000 He nogcBeyeHsbl, a X011 nogcBeyeH. 1o yka-
3blBaeT Ha aKTMBHOCTb BBOAOB, UMW Ha TO, KOrAa akTMBHa KaTyluKka Bbixoga. lNoacee-
YEHHbIN KOHTAKT YyCTaHOBIEH (MPOBOANT TOK), @ NOACBEYEHHAs KaTyLlKa aKTUBU3NPO-
BaHa. Noka nHctpykumm LD X010 1 LD Y000 gomkHb! OblTb HEAKTUBHbI, MOTOMY YTO
OHU SBMSAKOTCA HOPMarnbHO Pa3oMKHYTbIMU KOHTakTamu. C Apyrom CTOPOHbI, UHCTPYK-
umsa LDI X011, koTopaga aBngeTcs HopMasibHO 3aMKHYTbIM KOHTaKTOM, A0STKHa ObITb
aKTUBHOW.

Bkritounte X010, nepekntoymB COOTBETCTBYIOLMI annapaTtHbI nepeknioyaTens uudg-
poBoro Bxoga. Korga nepekntodatens nepexoaut B coctosiHne ON (BKJ1), 6ut B npo-
rpamme noaceeumBaetcs. MNepekntounte X011 B coctosHne OFF (BbIKJT). O6patute
BHUMaHMe, 4YTo 6MT Bonblue He noaceseumBaeTcs. [Nepekntounte X011 1 X010 Tak,
4YTO6bLI 062 ObINKN NoacBeYeHbl. ECrin Bce KOHTaKTbI (YCrOBUS Ha BXOAE) B 3BEHE MOA-
CBeYeHbI, 3BEHO ABNSAETCA MCTUHHbIM. Koraa 3BeHO sBNAeTCA UCTUHHBLIM, BKITlOYaeT-
cs Bbixoq 3BeHa. ObpaTtute BHMMaHue, 4to Y000 nogcBeyeH Ha akpaHe 1 YTo ropuT
ceetoamop "Output 0" Ha FX3U.

MoHUTOp 3aneMeHTOB penenHon guarpamMmbl
OTa BO3MOXXHOCTb NO3BOSIAET KOHTPONMPOBATL HECKOSTbKO HECMEXKHbIX 3BEHLEB.

1) MNepengute B "Write Mode" B meHio Edit nnun Haxmute F2.

2) Bblgenute, ckonupymnTte, n BCTaBbTE 3BEHO TPWU pa3a B O4HY penenHyro ana-
rpammy (Bcero 4 3BeHa, 8 nNMHUN).

3) W3meHuTe agpeca onepaHaoB KOHTAKTOB M kaTyLwek (T.e. X000, X001, Y001 n
X002, X003, Y002, u T.4.) 4ToBbI co3aaThb YeTbipe pasfnnyHbIX 3BEHa.

4) BbinonHute npeobpasosanue "Convert (Online Change)".

5) Tllepekntounte penerHyo gnarpaMmmy B pexmnm MoHuTopuHra "Monitor Mode".

6) [lepengute B "Monitor" B meHto Online, n Boibepute "Entry Data Monitor" (MoHu-
TOPWHT JaHHbIX 3N1IEMEHTOB).

7) Bbibepute "Tile Horizontally" (cBepxy BHM3) 13 meHio Window .

8) B HWXHeM okHe (OKHe KoJa penenHbIX Avarpamm ) Bbiaenute 4° 3BeHO.

9) LenkHyB Ha BbIBpaHHOM 3BEHE U He OTMycKasd KHOMKY MbILIW, NepeMecTuTe ero
B BEPXHEE OKHO

10) MosTtopuTe warn 8 n 9 ana 1™ 3seHa u 3 3seHa.
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11)
12)

13)

LLenkHnte B BepxHeM okHe (Entry Data Monitor), 4Tobbl caenaTb ero akTMBHbIM,
N pasBepHUTe ero.

Mepekntounte okHo B "Monitor Mode" (Pexxnm MOHUTOPUHra). YUTUTE, YTO Kax-
[0€e OKHO HeoBXo4MMO NepeknyYnTb B "Pexmm MOHUTOPUHra" MHAMBMAYaNbHO.
Mepekrntoyante cooTBETCTBYOLWME TyMOnepbl U HabnoganTe 3a pesynbtaTamu.

.- Entry data monitor-4 g@

Device ON/0FF/Current walue Setting value | Connect | Coil Device comment |

Too3
®oos
®ooz
¥ooz
®O03
®ooo
Tool
®00l
®oLo
Tooo
®OL1

2 o

11.7 MpuHyauTenbHasa ycTaHOBKA OUTOB U u3aMeHeHue perucTpoB

3ayvacTtyto uenecoobpasHo BbINONHATL 6n1okn koga MJIK npy HanucaHum nporpammbl.
OTO No3BOSISAET NPOrpaMMUCTy NPOBEPAThL YAaCTU KoAa, NoKa nporpammMa AoCcTaTo4HO
HeBesMKa 1 nNpocTo BHOCUTb n3MeHeHus. icnonbay4a MNJIK n GX Developer, aTo MOX-
HO coenaTtb 6e3 NoOMOLLK BbIKIKoYaTenen unu Apyrnx ycTpomucTs. ATOT MeTo, Hasbl-
BaeTcs MpuHyAUTENbHON YCTaHOBKOW.

1)
2)

3)

4)

Mepekntounte MNMINK B pexxum RUN.

Mcnonb3ys penenHyo guarpammMy U3 nocnegHero pasgena, nepengure B
"Monitor (Write Mode)" B nporpamme GX Developer.

Y6egutech, 4yTo annapatHble Tymonepsl gns X010 n X011 HaxoaaTcsa B noso-
xeHun OFF. 3atewm, yoepxueas knasuwy SHIFT, asaxgb! wenkHute Ha X010.
YBuaeB nameHeHme, coxpanamnte X010 B coctosHum OFF u, yoepxnBasi knaBu-
wy SHIFT, gaxabl wenkHute Ha YO000. YTo nonyymnochb?

O6paTtute BHUMaHwue, 4Yto ans X010, annapaTHOro Bxoga, MOXXHO YCTaHOBUTb MPUHY-
AnTernbHoe 3HayeHue Tonbko BpeMeHHo. B MK cepum FX ana annapaTHbIX BXOO0B
MOXHO NPUHYAUTENBHO YCTaHOBUTbL 3HadveHne ON unu OFF TonbKko Ha oaunH Uukn
nporpamMmsbl, NOCre Yero COCToAHMe annapaTHOro Bxoaa byaeT nepesanucaHo npo-
rpammon. AnnapaTHble BbIXO4bl, KOTOPbIE NCMONb3YITCH B pefienHon anarpamme,
TaKkKe MOXHO YCTaHOBUTb NPUHYAUTENBHO Ha oauH umkn. Korga cmsnyeckune Bbixobl
(Y) He ncnonbayoTca B penenHon guarpamme, ansi HUIX MOXHO yCTaHaBnuBaTb Npu-
HyauTesbHble 3Ha4YeHnsa 6e3 orpaHmyeHnn. OgHako, korga umsndeckne Bxogbl (X) He
NOAKMIOYEHbI, UX 3HAYEHWS TaKKe MOXHO YCTaHaBNMBaTb NPUHYAUTENbHO Ha OAWH
umnkn. Agpeca punsndecknx BXo40B U BbIXOAOB, KNeMMbl KOTOpbIX He cBs3aHbl ¢ MJIK
dunamnyeckm, kak X020 n Y020 B aTom Kypce 0By4eHUs1, MOXHO yCTaHaBnMBaTh MpuHY-
anTenbHo 6e3 orpaHnveHnin. BHyTpeHHne 6utbl, nogobHele M-mapkepam, Takke Mo-
ryT NPUHYAMTENbHO YCTaHaBNMBaTbLCA, MOKa UMW He YNpaBnsaeT penenHas gnarpamma
B MJIK.

OTO cambIi NPOCTOM cnocob BKNOYATL/BLIKIHOYATL KOHTAKTLI U pene 6e3 BHELLHNX
nepekntoyatenen. OgHako NpUHyAMUTENbHAsA yCTaHOBKA HE pekoMeHayeTcs, Koraa
MJIK nogkntoyeH k paboTtatowen cucteme. He npegyCMOTpPEHO HUKAKOrO AManoroBoro
OKHa, NpeaynpexnaroLLero 0 BO3MOXHbIX UIBMEHEHUSIX, N NPUHYAUTENbHbIE N3MEHEe-
HWSA onepaHaoB MOryT MPUBECTU K ONACHbIM pe3yfnbTaTtam.
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[ipyroi cnocob NpuHyANTENsHO 3aAaTh 3Have-

HVSt onepaHaoB — 1CMoNb3oBaTh OkHO "Device oo =
T e Stu 4010 |

FORCEON | FORCEOFF | Tooole force |

Hide history

1) MNepengnte B "Monitor" B meHto Online, un
BbIGepute "Entry Data Monitor". R

2) Ecnu He 3akpbIT "Entry Data Monitor* na no- | —
cnefHero pasgena, ABaxabl LWENKHUTE Ha ‘el
X010. B npotMBHOM crnyyae, gBaxapl ting v
wenkHuTe B KornoHke "Device", Hane4yaTan- [DEC =] [16bt teger =] st
Te B gnanoroBom okHe "X10" n wenkHute Program
"Register". 3aTem 3akpoiiTe AnanoroBoe E—— =
OKHO M ABaXabl LenkHuTe Ha X010. pesen iy

3) Korga nosisutca okHo Device Test, wenkHu-
Te Ha "Force ON".

“word device/buffer memaory

b

Device | Seting condition |

UL

3 3TOro okHa Takke MOXHO U3MEHSATb YMCIIOBbIE
3Ha4YeHnA permMcTpoB AaHHbIX.

4) B okHe Device Test, Haneuatante DO B TekctoBom none "Device" B cekumm
"Word device/buffer memory".

5) Beegute 10 B TekcTtoBoe none "Setting Value".

6) LWenkHuTe Ha "Set", yTOOBI 3anucaTb 3Ha4veHne 10 B DO.

Kak npoBepuTb, 4TO 3Ha4yeHne 10 6b1no 3anucaHo B pernctp AaHHbix DO.
7) TNepengute B "Monitor" B meHto Online, n Boibepute "Device batch".

8) Bsegute DO B TekcTtoBoe none "Device".
9) LWenkHuTe Ha kHonke "Start Monitor".

11.8 YnpaxHeHue KOHTaKTbl M KaTyLUKN

Hangnte npoekt 1 B NpunoXxeHnn. BbINOMHASA 3TOT NPOEKT, CTYAEHTbI CMOrYyT NpaKkTu-
KOBaTbCHA BO BBOAE W yNpaBieHUN NOMMKON penenHblX guarpamm.

Mocne Toro, kKak penenHas agnarpamma 6oina seegeHa B GX Developer n 3anucaHa B
MJIK Ha yuyebHOM cTeHae, nepenguTe Ha akpaH "Pasgen 11.8; YnpaxHeHne — KoHTak-
Tbl U KaTywkn" Ha nHTepdpence GOT. Ecnu ko penenHbIx gnarpaMmm BBeOEH Npa-
BUNbHO, MOAENMPOBAHMNE NPUNOXEHNS OOIHKHO NPponTn 6e3 npobnem. ATOT aKpaH
npegHasHayeH ans noMoLwm CTyaeHTam B BU3yanuaaumm NpunoXxXeHnin, oH no3sonseT
ynpaBenaTb Aaxe NpoCTENMMN KOAAaMK A3blka penenHbIX guarpamm.
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TJ1IABA 12 - Tanmepbl M CHETHYNUKHN

Tanmepsbl 1 cHETUNKN — CTaHAAPTHbIE YacTu nporpammel MNJ1K. B aTton rmase 6yayTt paccmorT-
PEeHbl pasrvyHble TUMbl TaMMepoB 1 cyeTynkoB, nmetowmincs B MNJIK cepun FX, a Takke nx
nporpaMmMupoBaHue. YnpaxHeHNa NOMOryT Nonb30BaTensmM B MOHMMaHUN KOHLEMLNNA.

Lenu anaebr: 3aBepluvB 3Ty rnaey, Criyliatesnn CMoryT. ..

12.1

OnuncaTb pasnuyHble TUnNbl TanMepoB

Y3HaTb 0 Hann4mMu Tanmepos 1 cveTymkos B MNMJIK

Onucatb hopmaT KOMaHA And TauMepoB U CHETUMKOB

OnucaTb orpaHuyYeHnsa onsg TauiMepoB U CHETYMKOB

MepeuncnnTb TUMNbl YCTaBOK, UMEOLLMECS ANA TAaUMEPOB N CHETYNKOB
HanncaTb nporpammy, NCNOMb3yOLLYO TanMepbl

O O O O O O

Mamepuanbr: Pykosogcteo no oby4eHuio FX-TRN-KIT-R
PykoBoacTtBo no nporpammupoBaHuio cepumn FX3U
— BasoBble 1 npuknagHbie KOMaHAgbl
YyebHbin cteng FX-TRN-KIT-R

Tanmepbl

Hanwuuue

o [1JIK cepnn FX3U nmetot 512 Tanmepos.
o [UIKFX1TN, FX2N, n FX2NC nmetoT 256 Tarimepos.
e [1IK FX1S umetoT 64 Tanmepa.

Tunel
LLlar BpemeHun 3aBUCUT OT MCNOSNb3yEeMOro agpeca onepaHga Tanmepa.
e 100 mc (0.1 cekyHabl);

e 10 mc (0.01 cekyHabl);
e 1mc (0.001 cekyHAbl)

LLar BpemeHun Apapeca onepaHgoB Tanmepa Ha MNJIK
FX1S | FXIN/FX2N/FX2NC FX3U
100 mc 0-62 0-199 0-199

10 Mmc 32-62* 200-245 200-245

1 MC (duKcnpyembii) - 246-249 246-249

100 mc (cbukcnpyembin) - 250-255 250-255

1 mMC 63 - 256-511

*M8028 MOXHO yCTaHOBUTL A8 paboTsl ¢ 31 TalMepoM C BpeMeHHbIM LwaroM ot 100 Mc
no 10 mc.

YcTaBKa BpeMeHu

YcTtaBKka BpeMeHU — 3TO BPEMEHHOM MHTEpPBar, B Te4EHNE KOTOPOro Tanmep pabo-
TaeT nepeq TeM, Kak 3HaYeHue Tarmepa npekpawaeT yBENMYNBaTLCA U aKTUBU3UPY-
eTcs BbIXo (KOHTAKT) TaMmepa. YcTaBka 3a4aeTcs KpaTHOW Lwary BpeMeHu Tanmepa.
Takum obpasom Tanmep TO ¢ yctaBkon 50 paboTaeT 5 cekyHg (50 x .1 cekyHabl = 5
CeKyHA).
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12.2

YcTaBka BpeMeHU JormkHa ObITh LenbiM Yncnom B gnanasoHe oT 1 go 32767, notomy
YTO BCE TanMepbl ABNAITCA 16-OMTOBbIMU permcTtpamm U MoryT cHMTaThb TOMNbKO B
NPAMOM HanpasfeHun. 3Ha4YyeHns ycTaBkn MoryT BbiTb NMMBo 3HaveHuamn K (gecs-
TUYHbIX KOHCTAHT), NMGO CNoBHbLIMK onepaHgamun, Tuna pernctpa D. Korga yctaeka
BpeMEHM 3aaeTcs CrOBHbIMU Oonepangamu, AnNTeNIbHOCTb TaMepa MOXHO perynu-
poBaTb ¢ UHTepdenca HMI nnu B penenHon anarpamme, N3sMeHAa 3Ha4YeHMUe CroBHO-
ro onepanga.

Co6poc (dbukcupyemoro Tanmepa)

Ecnu Tanmep siBnseTca HepukcnpyembiM, TO AOCTUTHYTOE 3HAYEHNE BPEMEHN Tau-
Mepa cbpacbiBaetcs Ha 0 1 BbiIxoa (KOHTAKT) TanMepa CTaHOBUTCHA HEAKTUBHbLIM MO-
cne Toro, Kak COCTOSIHME Ha BXOAe 3BeHa NIeCTHUYHOM anarpaMmmbl OyaeT HeakTumB-
HbIM. YTO6bI COPOCUTL 3HAYEHNE LOCTUTHYTOrO BpEMEHN PMKCMpPyeMOro Tanmepa k 0
N 0eakTMBMPOBaTb KOHTAKT TanmMepa, Heobxoanmo ncnosnb3oBaTb komaHay RST.

Hedumkecrpyemble Tanmepsl TEPSIOT 3HAaYEHNE JOCTUTHYTOro BPEMEHU U COCTOSIHME
koHTakTa npu nepexoge MNJK B pexxnm STOP nnn oTknoveHnn anektponutaHus. Ouk-
cvpyemble TanMepbl COXPaHSAIT Kak 3HaYeHne JOCTUTHYTOro BPEMEHHU, TaK U COCTOSA-
Hue koHTakTa npu nepexoae MJIK B pexxum STOP unu oTKNoYeHnn anekTponuTaHus.

MporpammupoBaHue
Tanmepbl NporpaMmMmnpyoTcs ¢ ncnonb3oBaHnemM komanabl OUT; 3agatoTcs aga ap-

ryMeHTa — cHavyana agpec onepaHga tammMmepa, a 3aTeM ycTaBka BpemMeHu. Pe3ynbTu-
pYOLWKMI KO penernHon guarpamMmmbl NokasaH HUXe.

| X000 K10
| | g
O| I {0

B aTom npumepe, korga X000 aktneH, TO paboTaeT 1 cekyHay, (10 x 100 mc) nepeg
TEeM, KaK akTUBU3NPYETCS €ro KOHTaKT.

CyeTyukm
Hanwnuue
e [MIK FX2N, FX2NC n FX3U nmetot 256 cyeT4mKOB.

e [UIK FX1N nmerot 256 cHeTUYMKOB.
o [1IK FX1S umetoT 45 Tanmepos.

Tun cyeTumka Appeca onepaHgoB cyeTtymka Ha MJIK
FX1S FX1N FX2N/FX2NC/FX3U
16 6uT 0-15 0-15 0-99
16-6uT (brKCUpyembin) 16-31 16-199 100-199
32-6UT (peBEepCUBHbIIA) - 200-219 200-219
32-61T (peBepCUBHbIN, - 220-234 220-234
UKCUPyEMBbIN)
BbICOKOCKOPOCTHbIE cHeTUYnKKN* | 235-254** 235-255 235-255

* XoT14 Bce cyeTumkm C235 — C255 (21 To4ka) ABNSAOTCA BbICOKOCKOPOCTHLIMU, COOTBETCTBYIO-
wme dusundeckue sxoasbl (X0-X7) genatca mexay HuMu. OguH donsnyecknii BXod He MoXeT
ncnonb3oBaTbcs 6ornee Yem O4HNM BbICOKOCKOPOCTHBIM CHETHMKOM OAHOBpEMeHHO. bonee
nogpobHble cBeAeHUs CM. B KOHLe 3Toro pasgena PykosoacTtea no obyyeHuto n Pasgene 4.7
PykoBoacTtsa no nporpammupoBaHuio FX3U.

** B FX1S He umeetca C239, C240, C243, C245, C248, C250 unn C253.
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16-6UTOBbLIN CYETUMK

YcTaBKa

YcTaBka — 3TO KONMYECTBO NEPEKNIOYEHNI YCITOBUI HA BXO4E CHETYMKA U3 He-
aKTUBHOIO B aKTMBHOE COCTOSIHME Nepen TEM, Kak 3Ha4YeHMe cyeTa npekpaTuT
yBENUYNBATLCA N aKTUBU3UPYETCA BbIXO, (KOHTAKT) cHeTymka. Takum obpasom,
ecnu CO nmeet BxoagHoe ycnosue X000 n yctaBka = 5, To X000 gormkeH 5 pas
nepekntounTbes n3 coctosaHnsa BbIKI1 B coctoanune BKI1, nepea 1em, Kak BbIXoA
CO cTaHeT aKTUBHbIM.

[ns 16-6MTOBbLIX CHETUMKOB YCTaBKa 4OSMKHA ObITb LENOYMUCIIEHHLIM 3HAYEHN-
eM B AgnanasoHe oT 1 o 32767, T.e. OHX MOryT cYMTaTb TONbKO B MPSIMOM Ha-
npaBneHnn. 3HayeHus yctaBkm MoryT 6biTb NMMB0 3HaveHuaMn K (ecaTnyHbIx
KOHCTaHT), Inbo cnoBHbIMK onepaHaamu, Tuna peructpa D. Korga ycraBka 3a-
AaeTcs CroBHbIMW onepaHgamu, npeaenbHOe 3Ha4YeHNE cHeTa MOXHO perynu-
poBaTb C UHTepdenca HMI nnu B penenHon gnarpamme, U3MeEHAS 3Ha4YeHne
CNOBHOrO onepaHaa.

AKKyMynuMpoBaHHOE 3Ha4yeHune cdeta 16-6MTOBOro cyeTynKka HUKorga He npe-
BbllaeT ycTaBku. CTaB akTUBHbBIM, KOHTAKT CHEeTYMKA OCTaeTCs B aKTUBHOM CO-
CTOSIHUK, NOKa He ByaeT copoleH. [laxke ecnv 3Ha4YeHne cdeTa perynupyeTcs
BPYYHYHO, KOHTAKT CHETUYMKA He nepenaeT B HEaKTUBHOE COCTOSAHME.

HanpaBneHue c4yeTa
16-6UTOBbIN CYETUMK MOXKET CHATATb TOSNBKO B MPSIMOM HanpaBreHUMW.
Co6poc

Moka MNJIK HaxoauTcsa B pexume RUN, akkyMmyrnvpoBaHHOe 3Ha4veHue cyeTa 16-
buToBoro cyetumka cobpacoiBaetca Ha 0, U BbIXOA (KOHTAKT) cHEeTYMKA CTaHO-
BUTCS HEaKTUBHbIM, TONbKO KOraa ncnonb3yetcs komaHga RST.

16-6utoBble cueTumnkm C100-C199 apnatotca 6ydepunsoBaHHbIMU, U NOITOMY
COXPaHSIOT 3Ha4YEHNsI CHETa U COCTOSIHME KOHTAaKTa Aaxe rnpu nepeknioyeHnm
MJIK B pexxum CTOI unum oTKNIOYEHUM INEKTPONUTaHus. 16-6MTOBbIE CHETUYNKN
CO0-C99 TepstoT 3Ha4YeHUs cHeTa U COCTOsIHME KOHTakTa npu nepexoge MJK B
pexvm STOP unu oTKMOYEHUU SNEKTPoNUTaHns (ecnu oHx He 6binn obbsaBne-
Hbl Kak Bydepun3oBaHHble baTapeein B napametpax MJ1K), nocne 4ero 3Have-
HWe cyeTa U COCTOSIHME KOHTaKTa COXPaHSATCS.

OrpaHunyeHunsn
OTpuuartenbHble 3HaYeHns ycTaBkn HeaonycTuMbl Anga 16-6UTOBbIX CHETYMKOB.

EnomHCcTBEHHBIN cnocob 3acTaBuTb 16-OMTOBLIN CYETUYUK CUMTATL B OOpaTHOM
nopsgke — ymeHbllaTh 3Ha4YEHME cHeTa B KoAe penenHblX guarpamm nepeg
TEeM, KaK 3Ha4YeHne cyeTa JOCTUrHET COOTBETCTBYIOLLEN yCcTaBku. ocne Toro
KaK KOHTaKT CHEeTYMKa aKTUBU3NPYETCS, eANHCTBEHHbIN cnocob nepeBecTn ero
B HEAKTUBHOE COCTOSIHME — ncnonb3oBaTb koMaHay RST. 3HayeHune cyeTta by-
AeT cunTaTbCa B 06paTHOM NopsiAKe, HO KOHTAKT CYETYMKa OCTaHEeTCs aKTUB-
HbIM.
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Py‘-IHaFI HaCTpOﬁKa 3Ha4YeHune c4eTa BBEPX BO3MOXHA, HO KOHTAKT CHeT4YMnKa He
CTaHeT aKTUBHbIM. KOHEYHbIN CYEeT 0 yCTaBK1 OOJDKEH Npon3BoanTbCA B pe-
3ynbTaTte nepexoaa ycnoBud Ha BXoge 3BeHa cHeT4vmnka n3 HeaktuBHOro co-
CTOAHUA B aKTUBHOE.

MporpammupoBaHue

16-61TOBbIE CHETUYMKM NPOrPaMMUPYHOTCA C UCnonb3oBaHnem komaHasl OUT;
3ajaloTcH ABa aprymMeHTa — cHavana agpec onepaHja cyetyuka, a 3ateMm yc-
TaBka. Pe3ynbTupyowmn Kkog penenHon guarpaMmbl MOKasaH HUXe.

X000 K10
| (
0 I \CO

B aTom npumepe kaxabin pas, korga X000 nepeknovaeTcs U3 HeakTUBHOMO CO-
CTOSIHUA B aKTUBHOE, 3HayeHne cyeta CO yBenmunsaetca. Korga sHayeHue
cyeta = 10, ero KOHTaKT aKTUBU3NPYETCS.

32-6UTOBbLIN CYETUYUK

YcTaBKa

YcTaBKa — 9T0 npefenbHoe 3HaYeHne cyeTa, KOTopoe AOMKHO NPeBbICUTL akK-
KyMyNMpoOBaHHOE 3Ha4yeHue cyeTa (CUmMTasi OT 3HAYEHMS HUXKE YCTaBKU 0 3Ha-
YeHWs! BbllLE YCTaBKM) Nepe TEM, KaKk KOHTAKT CYeTYMKa CTaHeT akTUBHbIM. Ta-
knm obpasom, ecnu ncnonbadyetca C235 ¢ yctakon 5000, 3HayeHune cyeTta
C235 (3anyckaemoe X000) gosmmkHo nepentn oT 4999 k 5000 nepen Tem, kak
KOHTaKT C235 cTaHeT aKTMBHbIM.

[ns 32-6MTOBbLIX CHETYMKOB YCTaBKa 4OMMKHA ObITb LEN0YMCIIEHHbIM 3HA4YEHN-
eM mexay

-2 147 483 648 n 2 147 483 647, T.e. YTO OHM MOTYT cYMTaTb B NPSIMOM U 06-
paTHOM HanpasneHnMn. 3Ha4YeHNs yCTaBkn MoryT ObiTb NMMBO 3HaYeHnamMmn K
(AECATMYHBIX KOHCTAHT), NGO 32-OMTOBLIMW CIOBHBIMU OnNepaHaamu, Tuna
ABYX CMexHbIX pernctpoB D. Koraa yctaBka 3agaeTtca CnoBHbIMW onepaHaamu,
npegeribHoe 3Ha4YeHne cyeTa MOXHO perynuposaTb ¢ uHTepdenca HMI unu B
penenHon guarpaMmme, M3MeHss 3Ha4YeHne CoBHOro onepaHaa.

AKKYMynMpOBaHHOE 3Ha4yeHne cyeta 32-6MTOBOro cHeTYMKa HUKOrga He npe-
BbllaeT ycTaBkn. CTaB akTMBHbBIM, KOHTAKT CHETYMKA OCTAeTCs B aKkTUBHOM CO-
CTOSIHUK, NOKa He ByaeT cOpOLUEH, NN 3HaYeHne cyeTa He ByaeT OTCUUTbI-
BaTbCHA BHU3, Nepexoas 3HavyeHne yctaBku. Ecnn 3HaveHne cyeTa perynupyer-
CSs1 BPYYHYI0, Nepexons 3Ha4yeHne YCTaBKM, KOHTAKT CYETYMKA HE CTaHeT Heak-
TUBHbIM.

HanpaBneHue cyeTa

32-6UTOBbIE CYETUYNKN MOTYT CYMTATb B MPAMOM 1 0BpaTHOM HanpaBneHuu.
HanpaBneHue cyeta ansa 32-6MTOBbLIX CHETYMKOB OCHOBAHO Ha COCTOSIHUN Cre-
uManbHbIX Mmapkepos M8200-M8255 ¢ agpecom onepaHga, COOTBETCTBYHOLLMM
agpecy 32-6utoBoro cyetumka. Ecnn mapkep HeakTUBEH, COOTBETCTBYIOLLMIA
CYETYMK cumTaeT BBepX. Ecnn mapkep akTMBeH, COOTBETCTBYHOLLMA CHETUMK
CUYNTaET BHUS3.

Hanpumep, HanpaeneHne 32-6utosoro cyetunka C201 onpeaensetcsa M8201.
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Co6poc

Moka MJIK HaxoanTcsa B pexxume RUN, akkyMynmpoBaHHOe 3HaveHue cyeTa 32-
OMTOBOrO cyeTUMKa MOXeT ObiTb cOpoLleHo Ha O 1 BbIXOA (KOHTAKT) cYeTYMKa
MOXeT NepeKNYNTLCA B HEaKTUBHOE COCTOSIHME C UCMOSb30BaHMEM KOMaHAb!
RST.

32-6utoBble cueTunkmn C220-C234 asnatoTtcs OydeprsoBaHHbIMU, U NO3ITOMY
COXPaHSIOT 3HAYEHNSI CHETA U COCTOSIHME KOHTAKTa Aaxke Npu nepeknioyeHmnm
MJIK B pexxum CTOI unu oTKNoYeHNN aNeKTponnTaHns. 32-6uToBble CHETUNKN
C200-C219 TepstT 3Ha4YeHUs cyeTa U CoCTosiHME KOHTakTa npu nepexoge MJIK
B pexxum STOP nnu oTko4eHUM 3NEKTPOnMTaHms (eCnn oHn He 6binn oobAB-
neHbl kak BydepunsoBaHHble baTapeen B napametpax MJ1K), nocne 4ero kak
3Ha4eHVe cHeTa, Tak U COCTOSAHWE KOHTaKTa COXpaHsATCS.

OrpaHunyeHuns

XoTa 32-6UTOBbI CHETUMK MOXET MMETb OTPULATENBHLIE 3HAYEHUS YCTaBKN,
BCE XXe KOHTaKT CHEeTYMKa aKTUBU3NPYETCS TOMbKO NpU CHETE OT MEHbLLETO
yucna oo yCTaBku.

Hanpumep, ecnu cuetumk C200 nmeeT yctaeky -10, To, KOrga CYETUYMK CYMTaET
B obpaTHOM nopsiake oT -9 go -10, KOHTAKT cYeTYMKa He CTaHeT akTUBHbIM. Ec-
NN CYETUMK cumnTaeT B obpaTHOM nopsake K -11, a 3atem B npssiMOM Hanpaene-
HMM 0o -10, TO KOHTAKT CYETYMKA CTAHET aKTUBHbIM.

Py‘-IHaFI HaCTpOVIKa 3Ha4YeHnd c4yeTta BO3MOXHa, HO KOHTAKT CHeT4YUKa He CTaHET
aKTUBHbIM. KOHEYHbIN cYeT 0 YCTaBK1 OO0JDKEH NPpON3BOAUTLCA B pe3yribTaTe
nepexona ycrnosusa Ha BxoAe 3B€Ha CcHeT4YMKa U3 HeakKTMBHOIro COCToAHUA B ak-
TUBHOE.

MporpammupoBaHue

32-6MTOBbIE CYHETUYUKN NPOrPaMMUPYIOTCS C UCnonb3oBaHMeM komaHabl OUT;
3apaloTcs ABa apryMeHTa — cHayana agpec onepaHja cyHeT4yuka, a 3aTtem yc-
TaBka. Pe3ynbTupylowmn Kkog penenHon guarpaMmmbl NoKasaH HUXe.

X000 K100000
| {0
0] I \CZOO

B aTom npumepe kaxabin pas, korga X000 nepeknovaeTcs 3 HeakTUBHOIO CO-
CTOSIHUA B aKTMBHOE, 3Ha4yeHue cdeta C200 ymeHbluaeTcs. Koraa sHaveHne
cyeta nepexogut o1 99 999 k 100,000, KOHTaKT cYETYMKA aKTUBU3UPYETCS.

BbICOKOCKOPOCTHbLIE CHETUYUKU

0O6G30p

BbicokockopocTHble cueTumkm Tpebytotea B MNJ1K anga cueta cepuii MMnynbCcoB
BXOAHbIX curHanoB (npumepHo 20 B cekyHay unu Boiwe); MNMJIK obpabaTtbiBaeT
nX B penenHon gnarpamme. OTU BXOAHbIE CUrHamnbl MOryT NPUXOAUTb OT Nepu-
dPEPUNHBIX YCTPOMUCTB, HAaNpUMep, YNbTPasBYKOBbIX AATYMKOB UMK OT YCT-
POWNCTB NO3MLMOHMPOBaHUSA, BbipabaTbiBalOLWMX CEPUN MMMNYbCOB.
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TexHU4Yeckmne gaHHble

BbicokockopocTHble cueTunkn B MNMJIK cepumn FX obnagatot Bcemu cBoMcTBamMm
cTaHgapTHoro 32-6MTOBOro peBepCUBHOIO PUKCMPYEMOroO CHETHMKA, HO B Ka-
4YeCcTBe BXOHbIX YCITOBUA OHU UCMONb3YIOT PUKCUPOBaHHbIE hU3NYECKME BXO-
Abl N KOMBMHaUUK onamyeckmx BxogoB. Kpome Toro, 9T BbICOKOCKOPOCTHbIE
CYETUYMKN MOXKHO pas3fenuTb Mo KaTeropmsam atpmbyToB, BKNOYaa annapaTHble
CYETUYMKN UNN NPOrpaMMHbIe CHeTUYUKU, 1 1-chpasHble nnn 2-cpasuble. Yucno
NMEIOLLINXCA BbICOKOCKOPOCTHbLIX BXOAOB M AONYCTUMbIA YaCTOTHbIA ANnana3oH
BXOAOB 3aBuCAT OT ucnons3dyemon mogenu MNJK cepum FX. Bonee nogpobHble
CBEAEHUNSA O TEXHNYECKNX AAHHbBIX BbICOKOCKOPOCTHbIX BXOA0B CM. B COOTBET-
CTBYIOLLEM PYKOBOACTBE MOMb3oBaTens.

OrpaHunyeHunsn

OrpaHunyeHna ans annapaTtHOro CHETYMKa 3aBUCAT TOSTbKO OT TEXHUYECKMX Xa-
pakTepucTuk annapaTtHblx cpeacTs B [J1K, koTopble ocTaloTCAa HEM3MEHHbBIM B
cepumn B mogenu NMJK. Hanpumep, MNJIK cepun FX3U cogepXuT LWECTb BbICOKO-
CKOPOCTHbIX BCTPOEHHbIX (hn3nyYecknx BXxoqos, paboTtatowmx B 1-dpasHom pe-
Xume B ananasoHe 0o 100 klu, cooTBeTcTBYOWMX agpecam C235-C240 v aBa
Bxoda Ans gnanasoHa o 10 klu, cooTBeTcTBYOWMX aapecam C244-C245. Kak
oTMevanoch B pasgene 2.7 atoro PykoBoacTtea no oby4yeHumto, MakcumarnbHas
BXO4Has YyactoTa MoXeT BbITb yBenuyeHa go 200 kl'y ¢ ncnonb3osBaHnem
FX3U-4HSX-ADP.

C opyron cTOpOHbI, MPOrpaMMHbIE CHETYMKM UCNOMB3YIOT NpepbIBaHNSA NPO-
rpammbl 4ns 06paboTkn BXOAHbLIX MMMYSbCHBIX CUrHANO0B, NO3TOMY OrpaHuye-
HUS 3aBUCAT OT HECKOSTbKNX XapakTepuctuk cuctemsl MNJIK (T.e. nogkroyeHHbIX
crneumanbHbIX aganTepoB), U pefienHon guarpammel (T.e. KONMYyecTBa UCMosb-
3yeMblX BbICOKOCKOPOCTHbIX KoMaHA). B FX3U, kaxgbin agpec C241-C243 uc-
nosib3yeT OANH BbICOKOCKOPOCTHOW BCTPOEHHbIN hmnsnyecknin Bxog ans 1-
dasHoro cyeta, 1 gpyron ansa cobpoca 3HaYeHNs BbICOKOCKOPOCTHOMO cHeTYMKa.
MakcumanbHas yactoTa Ans 3TUX CHEeTYMKOB TpebyeT BblYMCIEHUS COrNacHo
Tabnuue B pa3sgene 4.7.10 PykoBogcTea no nporpammupoBaHmio FX3U.

MporpammupoBaHue

BbICOKOCKOPOCTHbIE CHETHMKM NMPOrPamMMUPYIOTCA C UCNONb30BaHMEM KOMaHAbI
OUT,; 3apgaroTcsa ABa apryMeHTa — cHavarna agpec cHeT4yuka, a 3aTeM ycTaBka.
Pasnuune mexagy aTumMm cyeTynkaMmm 1 NpoYnMun BUTOBLIMKU CHETYMKaMK 3a-
KrnoYaeTcs B TOM, YTO BXOAHbIE YCMOBUSA B KOAE perienHblX AnarpamMmm MUCnorib-
3yloTCAa 4119 Bblbopa BbICOKOCKOPOCTHOrO CHETUMKA, a He ANS yBernuye-
HUSA/yMeHbLLEeHNA 3Ha4YeHns cyeTa. Pe3ynbTupyrowmun kog penenHon guarpam-
Mbl MOKa3aH Huxe.

X010 K100000
I foar
0 I \L25J

B aTtom npumepe noka X010 akTuBeH, kaxabln pas, korga X000 nepekntoyaeT-
CSl N3 HEAKTUBHOIO COCTOSIHUSA B aKTMBHOE, 3Ha4YeHune cyeta C235 ysennymea-
eTcs Unu ymeHbluaetcs. Korga s3HadeHue cyeta nepexoaut ot 99 999 k
100,000, KOHTaKT cyeTYMKa aKTMBU3MPYETCS.

B aaHHom kypce FX3U 6yaeT ncnonb3oBaH ¢ annapaTHbiMU cyeTynkammn C235
n C236, COOTBETCTBYHOLLMMM BbICOKOCKOPOCTHbLIM thmanydecknm sxogam X000 u
X001, cooTBETCTBEHHO. JTN BbICOKOCKOPOCTHbIE BXOAbl MOXHO UMUTUPOBATb,
NCNonb3ys NepeknyaTeny u perynsatopbl BbICOKOCKOPOCTHbLIX BXOAOB Ha
yyebHom cteHae FX-TRN-KIT-R.
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12.3 MNpumepsbl nporpamMmm

MNK.

CospaiiTe HOBYI NporpaMMy, BBeauTe criefytollee 3BeHO TaiMepa 1 3anunTe ero B

X012z X013 K40

PaspabatbiBas noruky, ctapantecb gymatb, ucnonb3ys cnosa U n UINA, Hanpumep:
Korga X012 U X013 skntoveHbl, UITU koraa X14 skntoyeH, Tanmep TO paboTaer.

MepeBeante nepekntodatens X014 B nosnuyunto ON 1 NpoBepbTe 3HAYEHNE TanmMepa B
"Pexxume moHuTopuHra". Nepeseante nepekntodatens X014 B nosmuunio OFF n obpa-
TUTE BHMMaHKUE, YTO 3Ha4YeHne Tanmepa cbpacwiBaetcs Ha 0. Tanmepbl TO-T199
nmetroT BpemeHHon war 100 mc, n T200-T245 nmetot BpemeHHou war 10 mc. YctaBka
K40 o3HavaeT mHOXUTenNb 40 x 100 mc = 4 cekyHabl. [locne Toro, kak Tanmep gocC-
TUrHeT 4 cekyH[, KOHTaKT TO cTaHeT akTUBHbIM.

HobaBbTe cneayroLnn Kog penenHbix guarpaMmm nocne npeaplayLlero 3BeHa u 3a-
nuwwnte ero B MNMJIK.

T0
& } {¥oo1

Mepekntounte X012 U X013 B nosunumo ON. Korga TO gocturaet 40, koHTakT TO cTa-
HeT akTUBHbIM, BKITHOYMB Bbixod Y001.

OTO UMNYIbCHbIA Tanmep.

K200

Korga IMJIK BkntovaeTcs, aktuBuampyetcs HopmarnbHO 3aMkHYTbIn (NC) KoHTakT T2.
9710 3anyckaeT Tanmep T2 go 20 cekyng (200 x 100 mc). Korga tanmep gocturaet 20
CeKyHA, KOHTaKT T2 npoBoanT TokK, nutasa KaTyLwKky Y002. [ocKkosnbKy B 3TOM npumepe
Ncnonb3yeTcs HOpManbHO 3aMKHYTbIN KOHTAKT Kak BXxogHoe ycnosue ansa T2, To Ko-
roa KOHTakT T2 npoBOAUT, HOPMAIribHO 3aMKHYTbI KOHTaKT CTAHOBUTCH HEAKTUBHbIM,
aBTOMaTU4eCckn cbpacbiBasi 3Ha4deHne Tarmepa u ero koHTakT. Koraa tanvep cbpa-
CblBaeTCH, KOHTaKT T2 CHOBa CTAHOBUTCS HEAKTMBHbIM, 3aCTaBNAS HOPMarnbHO 3aMK-
HYTbI KOHTaKT NPOBOAMTb, CHOBA 3arnyckasi Tanmep.

B pesynbTtate HOpManbHO pa3oMKHYTbIA KOHTaKT T2 GyaeT akTuUBHbIN B TeveHne 1
uuKna penenHon gnarpammbl kaxable 20 cekyHAbl, reHepupys perynspHbIn BbIXOLHOM
UMnNyneC.

JTOo TpUrrepHas cxema.

T3 E50

—F {z4 b

T4 K30

I {T3 H

(Y003 o

[MepBOHaYanbHO HOPManbHO 3aMKHYTbIN KOHTaKT T3 NpoBOAMT, 3anyckasi 5 CekyHa-

HbI Tanmep T4. Korga koHTakT T4 akTUBU3NPYETCH, OH 3anyckaeT 3-CeKyHAHbI Tan-
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mMep T3. Hepes 3 cekyHObl akTUBU3NPYETCA KOHTAKT T3, paspbiBas HOpMasibHO 3aMK-
HYTbIN KOHTaKT T3, 4TO 3aTtem cbpacbiBaeT T4 n T3.

B pesynbtate Y003 6yget cOpoLlleHHbIM 5 cekyHa 1 3aTeM YCTaHOBIEHHbIM 3 CEKYH-
Abl.

[pyrum nonesHbIM XPOHMPYHOLLIMM YCTPOWCTBOM SIBNSIETCSA TalMep C 3a4epPXKKOon OT-
KIMoYeHUS.

0 | } /H’ (¥o10 D
Y010
___ﬁ
X000 Y010 K50
I—F ! | (s )
B atom npumepe X000 nepsoHayanbHo 3anyckaeT Y010, korga TS5 HeakTuBeH. Koraga
Y010 BKnto4eH, OH OCTaeTcs BKNIOYEHHbIM He3aBucumo ot X000 6naropaps BeTsu.
Mocne oTtkntodeHns X000 HopmasribHO 3aMKHYTbIM KOHTAKT X000 n HopmanbHoO pa-
30MKHYTbIN KOHTaKT Y010 akTuBHbI, 3anyckasa TS 3a cekyHAbl nepeq TeM, Kak HOp-
MarnbHO 3aMKHYTbIM KOHTaKT TS cbpackiBaeT nepBoe 3BeHO Hapsgy ¢ Y010.

NHorga BbIxog HEOH6XOAUMO BKAOYMUTE Ha 3aaHHOE KONTIMYEeCTBO BPEMEHU, HE3aBU-
CMMO OT TOrO, Kak A0Nro OCTaeTcs akTUBHbIM BxoaHoe ycrosue. OBbIYHO 3TO Has3bl-
BaeTCcs ogHOBMOpaTOPOM.

| || | r
0 | | /'/f (ool
K50

Ve
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B naHHom npumepe X011 nepsoHavanbHo yctaHasnmeaeT Y001. OgHoBpeMeHHO Ha-
ynHaeT paboTtaTtb Tanmep T1. Koraa aktnBmanpyetca Boixog T1, oH cbpackiBaeT
Y001. YOO1 He ycTaHOBMTCA NOBTOPHO A0 Tex nop, noka He cbpocutca X011 u He
cbpocutca Tanmep T1.

BbicTpoe BbluMCNEHNE NOKa3bIBAET, YTO HAMBONbLLM BPEMEHHOW NHTEpPBAr, KOTOPbIN
MOXeT oTpabaTbiBaTbCa TanmepoM, coctaBndaeTt 32 767 x 0.1 cek / 60 = 54,36 MUHYT.
Kak 6bITb, ecnn HeobxoaumMo co3gaTth Tanmep ¢ bonblen BpemeHHon yctaBkon? Of-
HO U3 PELUEHU — NCNOMb30BaTb KOMOMHALNIO COBMECTHO paboTarLwmx TanMepoB 1
CYETYMKOB, KaK MNOKa3aHO HUXeE:

X0le Re00
— | {0 3
Ta A
— {co !
co E24
S {c1 H

Moka X016 BknoyeH, TO 3anyckaetca Ha 1 MuHyTy. Yepes 1 muHyTy TO npmBoguT K
yeenudenuto CO. MNocne 60 npupaweHni (1 yac) CO akTuBuaupyeTcs, yBenunimnsas
C1. Yepes 24 yaca C1 cTtaHeT aKTUBHbLIM 1 YCTAHOBUT CYETYUK AHEN.

3amevaHuve: lNokasaHHas Bbille NporpamMmma He 3aKOH4YeHa. Yto Heob6xoaumo Oo-
0aBuTb, YTOOLI OHa paboTana AoMmKkHbIM 0bpa3om?

86



12.4 [JononHutTenbHbIe KOMaHAObLI TauMepa

PaccmoTpu ewwe aBe yaobHble komaHabl Tanmepa B cucteme komang MNIK cepum FX
— Tanmep obyyeHusa (TTMR) n Cyetumk pabounx 4acos (HOUR).

Komanga TTMR namepseTt Konnmy4ectBo BpEMEHMU, KOrfa BXOOHbIE YCITOBUS aKTUBHbI,
ncnonb3ysa spemeHHon war 100 mc. OH yBenuumnBaeT 310 3HadYeHue, npeobpasys ero
BO BTOPOE YMHOXEHMEM Ha MOBbILLAKLLMA KOIPPULMEHT, N COXPAHSAET 3TO YBENNYEH-
HOE 3Ha4YeHne B yKasaHHbIN CoBHbIN onepang (D ). Tekywee namepeHHoe 3Ha4YeHne
¢ eanHnuyax 100 MC NOCTOSIHHO 3anNUCbIBaeTCA B CneayoLwwmi nocnegosaTenbHbIN
cnoBHbIN onepang (D +1). MNMocne Toro kak 3Ha4yeHWst 3anncaHbl B YCTPONCTBE NaMATH
MJIK, nx MOXXHO MCNONb30BaTh Kak 3HAYEHUSA YCTaBKM OS5 ApYrMx TauiMepos, U T.4.

Beopg KoHTakT
KoMaHAabl KOMaHAabl | |
AnAsl FNCoe4

TTMR

Ko K

T

BpeMﬂ Ha)Xxatuna n ygepxmnBaHusa BpeMﬂ HaXatuna n yaepxmsaHusa

KomaHga 6epeT Konmy4ecTBO HaKoMNMEHHbIX CEKYHA U YMHOXAaeT ero Ha NoBbILALLNNA
koaddpuumeHT 10", rae n pasHo 0, 1 unu 2. Ytobbl COXpaHUTL pearnbHOe KONmMyYecTBO
CeKyHA, HeoBxoanMo BbIGpaThb koadhdrumeHT KO (10" = 1). UTo6bl 3aaaTh ycTasky
ansa tanmepa 100 mc, ncnonb3ynte nosblwarowmnn koadguumneHt K1. Mpu atom Ge-
peTcst YMCNO CeKyHA 1 yMHOXaeTcs Ha 10, ytobbl nonyynTsb Yncno waros no 100 mc.
[ns Taitmepa 10 MC YMCHO CeKyHI HEOBXOANMO YMHOXUTL Ha 100, unm 10 (n = K2).

HOUR — BCcTpoeHHasi komaHAaa cyeTymka pabdounx yacos. KomaHga cumTaeT vynmcno
CEeKyHA, B TEeYEeHME KOTOPbIX ee BXOOHble yCrnoBus Obinin aktneHbl (D1 +1) n xpanut
4YMCIO YacoB B yKazaHHOM cnoBHoMm onepaHae (D- ). Nocne Toro, kak 6yaeT goctur-
HyTa ycTaBka 4YacoB (S* ), ycTaHaBnuBaeTCs yKasaHHbIN BbIXO4HOM GBUTOBbLIN one-

paHg (D2- ).
Koraa nonHoe Bpemsi, B Te4eHne KOTOPOro BXOAHbLIE YCIOBUSA
Bsog KOMaH[bl aKTUBHbI, NPEBbILIAET BPeMsl, COXPaHEHHOEe B
KOMaﬂ FNC169 ycTaHaBnmBaeTcs paBHbim "1".
HOUR Tekyllee 3Ha4YeHNe, MeHblLee, YEM OfIMH Yac, COXpaHAeTCs
B (D10)+1 (eAnHULbI: CeKyHAbI).
. Bpewmsi, nocne KoToporo ycTaHaBnmBaeTcst pasHbIM "1".
. 3apaeT 3HayeHue B Yacax.
: Tekyllee 3Ha4YeHNe B Yacax.
+ 1 : Tekylee 3Ha4YeHNEe MeHbLUE, YeM OAMH Yac (eQUHMULbBI: CEKYHDI).
: HasHayeHue BbIXOJa TPEBOIW.

OH BKITl0YaeTCs, Koraa Tekyllee 3HadeHue npeBbILaeT BpeMsi, 3aaaHHoe B

PekomeHayeTcs pasmellaTtb onepaHabl, UCMonb3yeMble ANA XpaHEHUsS TEKyLLEero
3Ha4yeHus B YacoB U CeKyHA, B obnactu aHeproHesasucumblx agpecos MJIK, 4Tobbl
OHM He Tepsnuck npu nepekntodeHnn MNJIK B pexxum STOP nnu oTkNoYeHnn anekTpo-
nuTaHus. 3T1a PyHKUMS MoxeT ObITb 3akogmpoBaHa kak DHOUR ¢ ncnonb3oBaHuem
32-6UTOBLIX PErMCTPOB, ANs XpaHeHMs bonee ANUHHbIX MHTEPBAarioB BPEMEHN.
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12.5 YnpaxHeHue Tanmepbl U CHETUYUKMU

12.6

Hangnte npoekT 2 B NpUNoXXeHnn. BbINOMHASA 3TOT NPOEKT, CTYAEHTbI CMOTryT NpaKkTu-
KOBaTbCHA B MPOrpaMMmnpoBaHnmn TanMepoB N CHETUMKOB, a Takke HabngaTb 3a no-
BeJEeHNEM TanMepoB N CHETYMKOB.

Mocne Toro, kKak penenHasn guarpamma 6oina BeegeHa B GX Developer n 3anucaHa B
MJIK Ha yyebHOM cTeHae, nepenauTe Ha akpaH "Pasgen 12.5; YnpaxHeHue — Tanve-
pbl 1 cyeTunkn" Ha nHTepdence GOT. ITOT 3KpaH NOMOXKET CTyaeHTaM BU3yanmsn-
poBaTb onepauun TanMepoB U CHETUMKOB Anst obnerdyeHns ganbHenLwero NoHNMaHus.

YnpaxHeHue YnpaBneHue KoHBeliepom

Hanuwwnte nporpammy, KoTopasi UCNOMb3YeT:
X010 kak kHonky "lyck" (koHTakT 6e3 mkcaumm — kKomanga reHepauumn M-
nynbca)
X011 kak kHorky "OcTtaHoB" (KOHTAKT 6e3 dpukcaumm — KomaHga reHepaumm
nMnynbca)
MO Kak (PUKCUPYIOLLINMNCS KOHTaKT
(ocTaeTcqa ycTaHOBNEHHbIM BECb LMK, cOpackiBaeTCcH Nocne OTKYeHUs no-
cnegHero KoHeevepa)

Korga HaxumaeTtcs kHonka "lyck", nocnegoBaTenbHO BKIoYatoTea Bbixogbl YO — Y7.
OTW BbIXOAbl COOTBETCTBYIOT 8 KOHBEMEPAM, KOTOPbIE A0SMKHbI BKITHOMATLCS NOCneno-
BaTenbHO. Kaxkabin KOHBEWep BKNtoYaeTcs Yepes 1 cekyHAy nocrne BKYeHNs npe-
ablayulero koHeeriepa. Korga Bce KoHBenepbl npopaboTann 5 CekyHa, BbIKNIOUNTE
KOHBenepbl B 0bpaTHOM nopsaake no o4HOMY C UHTepBarioM B ogHy cekyHay. KHonka
"OcTaHoB" Bblkno4aeT Bce KoHBenepbl n MO.

Mocne Toro, kKak penenHasn guarpamma 6oina BeegeHa B GX Developer n 3anucaHa B
MJIK Ha yyebHOM cTeHae, nepenauTe Ha akpaH "Pasgen 12.6; YnpaxHeHune — Ynpas-
neHune kKoHBenepoM" Ha nHtepgence GOT. Ecnun koa penerHbix guarpamm BBeLeH
npaBunbHO, MOAENMPOBAHNE MPUSOXKEHUS AOIMKHO NponTn 6e3 npobrem. 3TOT 3KpaH
NOMOXET CTyaeHTaM BU3yanunanpoBaTb NPUNOXEHNE, ONNCAaHHOE B AAHHOM yrpaXKHe-
HUK, OANSA yNpoLWeHnst NporpaMmMmnpoBaHNA N OTNaaKu.
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IrJ1ABA 13 - MNpuknagHeie KoMaHgbI

MpuknagHble KoMaHabl ABNATCS "pacumpeHHbIMU” MHCTpyKumsamn ona MK cepumn FX. On
komaHabl no3BonAT MK BLINOMHATL CNOXHbIE MAHUNYASALUN C AAHHBIMU, MaTeMaTu4eckune
onepauun n onepawmm cea3n. bonbLUIMHCTBO NpUKNagHbIX KOMaHg paboTatoT Ha ypoBHe 16-
OMTOBLIX NN 32-6GMTOBLIX CIOB.

Henu enaebr: 3aBepluvB 3Ty rnasy, cnyLwarenn CMoryT...

13.1

o Haseatb Hanbonee pacnpocTpaHeHHble NPUKNaaHbIE KOMaHObI.
o OnucaTb hopmMaT 3TUX MHCTPYKLNIA N UX PYHKLMMN.
o HanucaTtb Heckonbko Nporpamm, UCNomnb3ysd 3TU UHCTPYKLMN.

Mamepuanbr: Pykosogcteo no oby4eHuio FX-TRN-KIT-R
YyebHbin cteng FX-TRN-KIT-R

Oowuu dbopmar

B npuknagHbix komaHgax B nporpamme GX Developer Bcerga ncnonb3yeTcsi CUMBOIST
CKOOOK. YMCNo aprymeHToB U3MEHSIETCSH B 3aBUCUMOCTU OT KOMaHAb!.

MNpumep

ADD SEC1 SRC2 DEST :|-

EDD D0 K2 D300 }

OTa KomaHaa npubasnseT cogepxumoe permctpa nctoyHunka 1 (DO) k cogepxxnumomy
pernctpa nctodHuka 2 (K2) n nomewiaet pesynbTaT B pernctp HasHadeHnsa (D300).

Takke BO3MOXXHO OONbLUYH YacTb BpEMEHU UCMOSb30BaTb PErMCTP UCTOYHUKA Kak pe-
TMCTP Ha3Ha4YeHus:

Mpumep

ADD DO D300 D300 }

B aToM cnyyae pernctp UCTOYHMKA 2 U PErmcTpbl HA3HAYeHNA ABMSIOTCS O4HUM peru-
ctpom. Ecnn go BeinonHenne komaHabl DO cogepxunt 9, a D300 — 200, TO Nocrne BblI-
nonHeHns komaHabl 9 npubasnsetca k 200 n pesynbTaT (209) coxpaHsetcs B D300.

Mo ymonyaHuto npuknagHble KomaHabl ABAsoTca 16-6uToBbIMM MHCTPYKUMAMKU. Ecnn
TpebyroTca MmaHmnynaumm ¢ 32-6uToBbIMY AaHHbLIMUM, MOMb30BaTeNb A0SMKEH Jo0a-
BUTL "D" Kak npeduKc K KomaHae.

Mpumep: MOV nepepnaet 16 6GuTOB AaHHbIX
DMOV nepepaet 32 buta gaHHbIX

BOMbWNHCTBO 3TUX MHCTPYKLMI BbINOMHATCA OAMH pa3 KaXabln LMK, NOKa akTUBHbI
BXOHble ycrnoBus. VIHoraa aTo HexenaTenbHo. [lJonycTum, Nonb3oBaTenb XO4eT yBe-
nnumBaTh perucTp AaHHbiX Ha 1 (¢ nomoubto INC) npu BkntodeHnn Bxoga. Komanga
INC 6ynet yBenuumBaTb perucTp AaHHbIX OAWH pa3s KaXabln LMKI1, NOKa yCTaHOBMNEH
BXOA. ATOT MOXET MPOUCXOAUTb COTHU pas Kaxayt CcekyHAay.
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13.2

UTo6bl n3bexatb 3TOro, Nonb3oBaTesb JOMMKEH NPUMEHATb UMMNYbCHbIE UHCTPYKLNUH,
aHanorn4yHble onucaHHbiM B pasgene 10.3 gaHHoro PykoBoacTtea no obyyeHuto. Yto-
Obl NpeobpasoBaTtb NPUKNAAHY KOMaHAY B UMMYNbCHYIO BEPCUIO, 40BaBbTe K KO-
Mange cydpdukc "P".

Mpumepsbl
4[DIV DO D1 D20 }

Ha kaxxgom uukne pasgenutbe DO Ha D1 u nomectutb pesynbtat B D20.

HDIVP Do DL D20 ]

BbinonHaeT geneHne TONbKO OAMH pas, Korga BXxoaHble YCI10BUA CTAaHYT aKTUB-
HbIMW.

KomaHAabl nepegayn AaHHbIX

KomaHapbl nepegaym gaHHbIX crnegyeT NOMECTUTb B KOHLIE 3BeHa (C NMpaBoi CTOPOHbI).
KomaHpa nepenayun gaHHbIX BbINOMHAETCS, KOraa akTUBHbI BXOAHbIE YCITOBUS.

KomaHpa nepepayum paaHHbIX | 16-6uTOBLIE 32- MnaBsarowasn
AaHHble 6uToBble 3anaTas
OaHHble
Peructp => Pernctp MOV DMOV DEMOV
Bnok => bnok BMOV - -
1 Pernctp => MHoro peructpos FMOV DFMOV -

MOV - lNepepava gaHHbIX
DMOV - lNepepaya 32-6MTOBbLIX AAHHbIX
DEMOV - lNepepaya gaHHbIX C NyaBaloLen 3anaTon

KomaHga nepegaum (MOV) "nepemewyaet”, unn aktnyeckn KonmpyeT, AaHHbIE N3
perncTpa MCTOYHUKa B PEMMCTP Ha3Ha4yeHus (nocne BbINONIHEHMS KOMaHabl oba peru-
CTpa cogepxaT OAMHaKOBbIE AaHHble). OTa KoMaHaa uMmeeT ABa BapuaHTa: DMOV —
ncnonb3yetcs ansa 32-6utoBbix 3HaveHu, 1 DEMOV — ncnonbsyetcsa ¢ 32-6utoBbiMu
3Ha4YEeHMAMU C NnaBatoLLen 3anaToun.

X011
| [mov Dl D2

B aTtom npumepe npu skntoveHnn X011 3HayeHne B pernctpe gaHHblx D1 konnpyeTtcs
B D2.

BMOV - lNepenaya 6noka

KomaHnga nepepgaym 6noka gaHHeix (BMOV) "nepemeluaet” (konmpyeT) ykasaHHoe
YXUCIO OT CMOBHbIX ONepaHAoB, HAYMHAs C permcTpa UCTOYHKKA, B OAMHAKOBOE YMCITO
CMNOBHbIX ONepaHgoB, HAYMHaA C perncTpa HasHavyeHus. Ta kKoMaHaa He paboTtaeT ¢
32-6MTOBbLIMM AaHHBLIMMW, MOCKOSbKY YNCHO "nepenaBaemMblx” CrOB MOXET NPOCTO ya-
BOUTbLCS.

X011
| freMov Dl D7
I L_,I_O.' D1 D7 E3

B atom npumepe npu BkntodeHun X011 Tpm pernctpa gaHHbix HaunHas ¢ D1 konupy-
HOTCS B TPU pernctpa gaHHblX HaymHas ¢ D7.
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13.3

FMOV - lNepepavya oaMHaKkoBbIX AAaHHbIX B HECKOJILKO OnepaHaoB
DFMOV - lNepenava oagMHaKoBbIX 32-0MTOBbLIX AAHHbIX B HECKOJIbKO OnepaHaoB

KomaHga nepegaym ognHakoBbIX AaHHbIX B HECKONbKO onepaHaoB (FMOV) "nepeme-
waet" (KonmpyeT) ykasaHHOE 3Ha4YeHne JaHHbIX N3 UCTOYHMKA B yKa3aHHOE Konun4ye-
CTBO CITOBHbIX OMepaHaoB, HaunHasa ¢ perncTpa HasHadeHusi. Komanga DFMOV uc-
nonb3yet 32-6MTOBbIE YMCHA, TaK YTO UCTOYHMK OTHOCUTCA K ABYM nocnegoBarterb-
HbIM CITOBHbIM OnepaHgam, N HasHa4YeHNE — K 2X YMCNO YKa3aHHbIX CrOB HayMHasi C
perncrpa HasHa4eHus.

X011
[ [DFMOV D1 D10 K3

B aTtom npumepe npu skntoveHnn X011 pernctpol gaHHelx D1 n D2 konupytotea B D10
n D11, D12 n D13, a Takke D14 n D15.

[na nobon U3 MHCTPYKUMIA Nepefayn JaHHbIX MOXHO yKasaTb rpynny 6GutoBbIx one-
paHaoB, ucnonb3ysa npedukc ns "K" n yncna mexay 1 n 8.
R4X000 D100 4

X012
| [Mov
I LI_C v

B aTom npumepe npu BkntodeHun X012 16 6utos (4 nonybanta no 4 6muta B Kaxxgom)
HaunHaa ¢ X000 konupytotca B 16-6utoBbin pernctp gaHHbix D100.

3HaveHue nocrne "K" onpegenseT, kakoe Konn4ecTBo nosnybantos ByaeT Ncnonb3o-
BaHO B onepauuu.

K5 = 5 nony6antos (20 6utoB)
K6 = 6 nonybantoB (24 6uTta)
K7 = 7 nony6antos (28 6utoB)
K8 = 8 nonybawntos (32 6uTta)

K1 = 1 nony6ant (4 6uta)

K2 = 2 nony6airta (8 6utoB)
K3 = 3 nonybawnTta (12 6utos)
K4 = 4 nonybauta (16 6utos)

KomaHObl cpaBHEeHUSA

KomaHapbl cpaBHEHWst AaHHbIX CneayeT NoMecTUTb B KOHLE 3BeHa (C npaBoi
cTopoHbl). KomaHaa cpaBHEHMS AaHHbIX BbINONHAETCS, KOraa akTUBHbI BXOA-
Hble YCOoBMUSI.

KomaHpga cpaBHeHusA 16-6utoBble | 32-6mTOoBbLIe | [MnaBatowan
OaHHble DaHHble 3anqaTtas
3HayeHne => 3HavyeHune CMP DCMP DECMP
3HayeHne => [lnana3oH ZCP DzZCP DEZCP

CMP - CpaBHeHue
DCMP - CpaBHeHue 32-6MTOBbIX 3Ha4YEeHUN
DECMP - CpaBHeHue 3Ha4eHUM ¢ NnnaBaroLlemn 3anaTomn

KomaHga cpaBHeHusa (CMP) cpaBHMBaeT ogHo 16-6MTOBOE 3Ha4YeHue Co BTO-
pbiM 16-6MTOBbIM 3HAYEHMEM U 3anucbiBaeT pe3yfbTaTbl CPABHEHUSA B rpynny
3-6uToBbLIX ONepaHaoB, KOTopble MOryT BbITb Y-Bbixogamun, M-mapkepamu nnu
S-mapkepamu. 3 6uTa pesynbTata NpeacTaBnsaoT CUTyauun, Koraa AaHHbIe Uc-
TOYHMKa 1 BonbLUue, YeM paBHbl, NN MEHbLUE, YEM AaHHbIE UCTOYHMKA 2, COOT-
BETCTBEHHO.
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X011
| T n 4 o
I L\,I_P li] R10 M0

B atom npumepe npu BkntodeHun X011 6utsl MO, M1 1 M2 nokasbiBatoT pe-
3ynbTaTbl CPaBHEHMS cneayrwmmMm obpasom:

MO BkntovaeTtcs, ecnu 3HadveHne B DO 6onblue, yem 10.

M1 BkntovaeTcs, ecnu 3HavyeHune B DO paBHsieTca 10.

M2 Bkntovaetcs, ecnu 3HavyeHme B DO meHbLue, yem 10.

OTa KomaHaa umeet gsa BapuanTa: DCMP, koTopbii cpaBHMBaeT asa 32-
ouToBbIX 3Ha4veHus,  DECMP, koTopbin cpaBHMBaeT ABa 32-6UTOBbIX 3HaYe-
HUS C NnaBaloLLEN 3aNATON.

ZCP — CpaBHeHMe YMCNOBbIX o6nacTen AaHHbIX
DZCP — CpaBHeHue 4yncnoBbix obnacren 32-6MToBbIX AAHHbIX
DEZCP — CpaBHeHMe YMCnoBbIX 0b6nacTen AaHHbIX C NiaBaroLen 3ansiTon

KomaHga cpaBHeHus (ZCP) cpaBHuBaeT ogHO 16-6MTOBOE 3HAYEHME C yKa3aH-
Hom 06nacTbio, U 3anMCbiBaeT pesynbTaTbl CPaBHEHMS B rpynny 3-6UTOBbIX
onepaHaoB, KOTOpble MOryT ObITb Y-Bbixogamu, M-mapkepamu unnum S-
Mapkepamu. 3 6uTta pesynbTaTta NpeacTaBnaAlT CUTyaumm, Koraa aHHbIe Uc-
TOYHMKa 3 MeHblUe YyeM, B npegenax, nnn bonbLue, 4em obnacTtb, ykazaHHas
JaHHbIMW NCTOYHUKA 1 1 2.

X011
| [zce R10 R50 ] M0

B atom npumepe npu BkntodeHun X011 6utel MO, M1 1 M2 nokasbiBatoT pe-
3ynbTaTbl CpaBHeHUs obnacTten cregyowmm obpasom:
MO BkntovyaeTtcs, ecnu 3HavyeHne B DO meHbLue, yem 10.
M1 BkntovaeTtcs, ecnu 3HadveHue B DO HaxoguTcsa mexay 10 un 50, Bknto-
YUTESBHO.
M2 Bkntovaetcsa, ecnu 3HadyeHmne B DO bonblue, 4yem 50.

YyTuTe, YTO 3Ha4YEeHME AaHHbIX UCTOYHMKA 1 AOIKHO ObiTb MEHbLUE 3HAYEHUS
AaHHbIX UCTOYHUKA 2. B npotnsHom cnyyae MNJIK Bce ewie npumeT KomaHay, HO
OHa He byaeT yHKLMOHMPOBATL LOMKHbIM 06pasom.

OTa komaHaa nmeeT aBa BapuaHTa: DZCP, koTopbi cpaBHuBaeT 32-6MToBOE
3Ha4veHue ¢

32-6utoson obnactbeto, 1 DEZCP, koTopbin cpaBHMBaeT 32-6utoBoe 3Ha4YeHne
C nnasawLlen 3ansaTon ¢ 32-6utoBon ob6nacTbio C NnaBatoLLen 3anaTon.

CPABHEHME OAHHbIX B PAMKAX JTIOTMYECKUX OMEPALIUNA

B oTnuume ot Bcex 06CyxaaBLUNXCH MHCTPYKLUNIA CPAaBHEHWS, MHCTPYKLUN
CpaBHEHNA AaHHbIX B paMKax fIormyeckmx onepawmm MoXXHO NOMECTUTb B Jto-
6om mecTe 3BeHa. OHM (PYHKLMOHMPYIOT TakuM e obpasom, Kak noboe Bxoa-
HOE YCMNOBME UMW KOHTAKT. STU UHCTPYKLMU nmetoTcs Tonbko Ha IMITIK FX1S,
FX1IN, FX2N(C) n FX3U. [laHHble koMaHabl OTCYTCTBYIOT Ha 6onee cTapbix
MJIK cepun FX.

}-[< Do %10 i {v0o01 ){

B atom npumepe katywka Y001 BkntovaeTcs, koraa 3HadeHne B DO meHbLue,
yem 10.
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KomaHpa cpaBHeHus AaHHbIX B | 16-OuTtoBbLIe | 32-OuTOBbLIE
paMkKax JIorm4ecKkmMx onepauum JaHHble OaHHble

BonbLue, yem LD> LDD>
bonblle, Yem unu paBHo LD>= LDD>=
PaBHO LD= LDD=
MeHbLue, Yem nnu paBHo LD<= LDD<=
MeHbLue, Yem LD< LDD<
He paBHO LD<> LDD<>

MHCprKLI,I/II/I CpaBHEHUA OaHHbIX B paMKax JIOrM4eCKmnx OI'IepaLl,I/Iﬁ Nno3BOJTIAOT
npocMmaTtpunBaTb HakornJjieHHoe 3Ha4veHne TaVIMepOB NUNN CYETYMKOB, YTOObI
BKIOYaTb pa3JyiniyHbl€ BbIXOAbl B pa3HOE BpeMA UITN Npn 3HaA4YEeHUN cHeTa.

}{= T10 K6 i {¥o01 ){

B aTtom npumepe, korga sHavyeHune tTanmepa T10 gocturaet 6, BKNOYaeTCs Bbl-
xopn YO001.

16-6uToBOE N 32-6MTOBOE CPaBHEHMUS

PaccmoTpeHHbIe Bbille MHCTPYKLMM CPaBHEHUS, CPaBHEHMWS YNCIOBbLIX obnac-
Ten AaHHbIX, U CPAaBHEHUS AaHHbIX B paMKax NorM4ecknx onepaumim, no ymors-
YaHuto aBnaTCa 16-6utoBbiMU. Kak onncaHo B Havane pasgena, ecnu Tpeby-
eTca 32-0butoBoe cpaBHeHMe, Heobxoammo godbasutb "D" k komaHge. Hanpu-
mep, DCMP, DZCP, LDD=, LDD>, n T.4.

OueHb BaXKHO MOMHUTbL 06 3TOM NPX CPaBHEHUN 3HAYEHUIN, HAaNPUMeEpP, BbICO-
KOCKOPOCTHbIX CYETUYMKOB. Takme 3Ha4yeHus cyeTa sBnaTca 32-6MToBbIMM MO
yMOM4YaHuio, U He ByaeT YHKUMOHUPOBaTb JOMKHbIM 06pa3om Co cTaHaapT-
HoW 16-6MTOBOW KOMaHAOWN CPaBHEHWSI.

13.4 YnpaxHeHue ABTOMOOUNBLHaA NapKoBKa

Hanuwwnte nporpammy anga ynpaesneHus aBTOMOOUITbHOW NapKOBKOMW:

X010 ykasbiBaeT NnpubbITME aBTOMOOUNS.

X011 ykasblBaeT Bble3 aBToMOOUIS.

Y000 — 3Hak, KOTOpbIN BKNKOYaAETCH, yKa3blBasi, YTO NapKoBKa 3arnofiHeHa.
C200 (peBepcuBHbI 32-6UTOBbIN CYETUMK) OTCRIEXMBAET YNCIIO aBTOMOBUNEN
B MapKOBKe.

DO xpaHUT MakcumarnbHoe KONM4ecTBO aBTOMOOMMNEN.

Korga aBToMOOMIb BLE3XKAET, KONNMYECTBO aBToMobunen ysenmunsaetcs. Ko-
roa aBToMobunb Bble3XXaeT, TEKyLLee COCTOSHNE CHETYMKA yMeHbLUaeTcs Ha 1.
Korga napkoBka 3anosiHeHa, BktoYaeTcs 3Hak "lNapkoBka 3anonHeHa". B atom
ynpaxHeHne NpegnosioKmMmM, YToO aBTOMOBUIM BbE3XKAIOT U Bble3XatoT 13 nap-
KOBKW HE B CTPOro 3agaHHble MOMEHTbI BPEMEHU, HO KaK B peanbHOW XNU3HW,
4YTO HEOBXOOMMO YUMTLIBATD.

Mocne Toro, kKak penenHas agnarpamma ooina seegeHa B GX Developer u 3anu-
caHa B NJIK Ha y4ebHOM cTeHAe, nepenguTe Ha akpaH "Pasgen 13.4; Ynpax-
HeHne — ABTomobunbHaa napkoeka" Ha nHtepdence GOT. Ecnu kog penen-
HbIX AnarpamMm BBEAEH NPaBUITIbHO, MOAENMPOBAHNE NPUITOXKEHNSA OOMKHO
nponTtn 6e3 npobnem. Micnonbaynte ceHcopHbIn akpaH GOT, 4TobbI 3agaTtb
Ans HavanbHoro 3HayveHus DO 3HayeHue 10. [No3xe ncrnonb3ynTe pasnuyHble
3Ha4vyeHust DO ans obneryeHuns ganbHENLWEro NOHMMaHNA. OTOT 3KPaH NOMO-
XeT cTygeHTam BU3yanusnpoBaTtb NPUNoXeHue, onncaHHoe B JaHHOM yrpax-
HEeHUW, NS ynpoLweHnss NPorpaMmMmnMpoOBaHNA U OTNAaaKN.
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13.5 YnpaxHeHue YnpaBneHue KOHBeUepoMm, 4acTb 2

13.6

MepennwmnTe Nporpammy ynpasneHus KoHsenepom (pasg. 12.6), ucnonb3sys
TOJIbKO OINH Tarmep ¢ kOMaH4aMu CpaBHEHUS ANs YyNpaBNeHUs BbIXOA4aMM.

Mocne Toro, kak penenHas anarpamma 6oina seegeHa B GX Developer u 3anu-
caHa B [JIK Ha yyebHOM cTeHae, nepenante Ha akpaH "Pasgen 13.5; Ynpax-
HeHue — YnpasrneHune koHBerepom 2" Ha nHtepence GOT. Ecnu koa penen-
HbIX AnarpamMm BBEAEH NpPaBUITIbHO, MOAENMPOBAHNE NPUITOXKEHNSA OOMKHO
nponTtn 6e3 npobnem. Vicnonbayimnte ceHcopHbin akpaH GOT, 4TobbI BbIOpaTh
Tanmep AN MOHUTOPUHra. OTOT 3KPaH MNOMOXET CTyAEHTaM BU3yanu3npoBaTb
NPUIOXeHWe, ONUCaHHOE B AaHHOM yNpaXXHEeHUN, AN YNPOLEHUs nporpam-
MUPOBaHUSA N OTNAAKMW.

KoMmaHabl npeobpa3soBaHus

KomaHgbl npeobpasoBaHus cnegyeT NOMeCTUTb B KOHLE 3BeHa (C NpaBon CTo-
poHbl). KomaHga npeobpa3oBaHns AaHHbIX BbINOSTHAETCH, KOrga akTUBHbI
BXOOHble yCrnoBus. MIMerTcs MHCTPYKLMUK, NO3BONSAOLLME Npeobpa3oBbiBaTh
AaHHble B 1 U3 BonblunMHCTBa YmcnoBbix oopmaToB U ASCII cTtpok. MHCTpyK-
LuuMKn, KoTopble ByayT pacCMOTPEHbI B 3TOM Kypce 00ydeHusi, npeobpasytoT Le-
fble YyMcna B Ynucna ¢ nnasaroLLen 3anaton n obpaTtHo.

FLT — Llenoe 4yncno B YUCIO C NfiaBaloLwen 3ansiton
DFLT - 32-0uTOBOE Liernoe Yucrio B YMCHoO C nraBaroLier 3anaTon

Komanga FLT ocywectBnsaeT npeobpasoaHme 16-6MToBOro Lenoro ymucna B
32-6uTtoBoe 3HayeHue ¢ nnasawwen 3ansaton. Komanga DFLT ocywectenser
npeobpasoBaHne 32-6MTOBOro Lenoro ymcna B 32-6MtToBoe 3Ha4YeHue ¢ nna-
BaloLLen 3anaTon.

X011
| [
f LFLT DO D10

B aTom npumepe npu BkntodeHun X011 yenoyncneHHoe 3HayeHne, COXpaHeH-
Hoe B DO, npeobpa3syeTcs B 3Ha4YeHWe C nNnasaloLlen 3ansTon U COXpaHSeTcs B
D10 n D11.

3ameyaHune [TomMHUTE, 4TO YMCna C NiaBakLLEen 3ansaTon MOXHO Takke npea-
CTaBIATb KaK KOHCTaHTbI, crnonbe3ys npedukc "E", kak onvcaHo B rnase 6
AaHHoro PykosoacTea no oby4eHuio.

INT — Yucno c nnaBatoLien 3ansaTom B 16-6MTOBOE LIeNOe Yucno
DINT — Yucno c nnaBarowien 3ansaTon B 32-6MTOBOE LIefIoe YUCIo

KomaHga INT ocyuwiectensieT npeobpasoBaHue 32-6MTOBOro Yncna c nnasato-
wewn 3anaton B 16-6MTOBOE LieNoYncneHHoe 3HaveHune. MNpeobpasyeTcsa Tonb-
KO uenoymcneHHas yactb . JTiobble opobHble 3HayeHus 6yayT noTepsiHbl. Ko-
maHpga DINT ocywectenseTt npeobpasoBaHve 32-6MTOBOro 4mcna ¢ nnasato-
Len 3anaTton Kk 32-6utoBoe Lenoe 4Yncro.

X010

| - . .
| R nlo

B atom npumepe npu BkntoyveHun X010 3HaveHme C nnaBatoLLen 3andaTon, co-
xpaHeHHoe B D10 n D11, npeobpasyetca B 16-6uToBOE LienoYmMcneHHoe 3Ha-
yeHue n coxpaHdaeTca B D1. YuTute, 4To ecnun 3HavyeHune c nnaearowen 3ans-
TOW, KOTOPOE ncnosb3ytoTca B Komanae INT, asnaetca uensim 4ncrnom,
nmerLwmnm paspagHocTb 6onee 16-6utos, komaHaa He ByaeT BbINOMHATLCA.
3Ha4yeHne B perncTpe HasHa4vyeHusi OCTaHeTCs.
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13.7 KomaHAbl NnpyUpawweHusa u oTpuuaTenbHOro npvpaweHus

KomaHapbl npypalleHnst 1 oTpulaTenbHOro npupalleHns cnegyeT nomMellaTb B
KOHLe 3BeHa (C npaBoi CTOPOHbI). KomaHaa BbINONHSAETCS, Koraa akTUBHbI
BXO[HbIE YCMOBUSI.

INC - MNpupalwieHue

DINC - 32-6utoBoe npupalieHue

DEC - OTpuuaTtenbHoe npupallieHume

DDEC - 32-6utoBOe oTpuuaTenbHOe npupawieHme

Komangpb! npupaweHus n otpuuatensHoro npupawenms (INC n DEC) npocto
NpubaBnsaoT NN BbluMTaT 1 U3 3Ha4YeHnsa B 16-6MTOBOM perncTpe AaHHbIX.
OTN NHCTPYKUUK BbIMOSTHAKTCA NOYTM C YOBOEHHOW CKOPOCTBIO MO CPaBHEHMIO
¢ komaHgamu ADD unn SUB 1 He cBsi3aHbl C orpaHnyeHnsamMm cyetymka. NHCT-
PYKUMN MOXHO 3akoaupoBaTb Anst paboTtbl ¢ 32-6utoBbiMy yncnamm kak DINC
n DDEC. Y4ytuTte, 4TO BCE Ha3BaHHbIE NMHCTPYKUUK ByayT, BEPOATHEE BCErO,
ncnonb3oBaTtbes kak uMmnynbcHble MHCTpyKunn (INCP, DECP, DINCP n
DDECP).

B atom npumepe npu BkntodeHnn X011 pernctp D1 yBenuumnBaetcsa Ha 1 Kax-
Obl LMK,

B atom npumepe npu BkntodeHnn X011 pernctp D1 ymeHblwaeTcs Ha 1 kaxgbin
LMK,

13.8 YnpaxHeHue INC nu DEC

Hanante npoekTt 3 B npunoxeHuun. NpoekT npegHa3HavyeH ana 4eMOHCTpaLmm
pasnuuua mexay INC/DEC n INCP/DECP.

Mocne Toro, kak penenHas agnarpamma 6oina seegeHa B GX Developer u 3anu-
caHa B [JIK Ha yyebHOM cTeHae, nepenante Ha akpaH "Pasgen 13.8; Ynpax-
HeHue — INC n DEC" Ha nHTepdence GOT. Ecnu ko penenHsix agnarpaMmm
BBeAeH npasusibHo, otinums mexay INC/INCP n DEC/DECP gosikHbl npo-
ABUTLCA HEMeNEeHHO. OTOT 3KpaH NOMOXET CTyAeHTaM BU3yanuanposaTb UH-
CTPYKUMM, KOTOPbIE UCMONb3YKTCA B NPOEKTE, ANsi obnerdyeHnsa ganbHenLwero
NOHMMaHMA.

13.9 ApudmetTnyeckme KomaHabl

ApucmeTuyeckne KoMmaHabl cregyeT NOMecTUTb B KOHLE 3BEHA (C NpaBoii CTo-
poHbl). KoMaHaa BbINONHSAETCS, KOrda akTUBHbI BXOAHbIE YCIOBMS.

ApucmeTnyeckas Ko- 16- 32- MNnaBarowan
MaHAda outoBble outoBble 3anaTtas
OaHHble AaHHbIe

CnoxeHue ADD DADD DEADD
Bbluntanue SUB DSUB DESUB
YMHOXEHWe MUL DMUL DEMUL
[eneHne DIV DDIV DEDIV
KBagpaTHbI KOpeHb SQR DSQR DESQR

O6paTtuTte BHUMaHWe, 4YTO Bce 32-6MTOBbIE MHCTPYKLUMU, @ TaKKe BCE UHCTPYK-
LMK C NnaBaroLen 3ansaton cHabxeHbl npedmkcom "D", NOCKOMNbKY BCE OHU
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onepupyoT ¢ 32-6UTOBbIMU YNCHaMU. NHCTPYKLMK, KOTOPbIE Takke CHabXeHbI
npedwukcom "E", ykasbiBaloT Ha doopmaTt C nnasaroLLen 3ansaton. Y4tuTe, 4to
Bnarogaps npupoae YMHOXeHUs 1 aeneHus, 16-6utoBble MHCTPYKUMN NPON3-
BOOAT 32-6MTOBbLIN peadynbTtaT, a 32-6UToBble MHCTPYKLUKN NPOM3BOAAT 64-
ouToBbIN pe3ynbTaT. bonee nogpobHble cBeaeHns cMm. B PykoBoacTee no npo-
rpammmpoBaHuto FX3U.

LlenouyncneHHbIn KBagpaTHLIN KOPeHb TpebyeT Heckornbko Bonee nogpobHoro
00bACHEHNA. 3HaYeHMe pacCcYMTaHHOro KBagpaTHOro KOpHa byaeTt uenbim
YUCIOM; BCe APOOHbIE 3HAYEHUSI UTHOPUPYHOTCH, €CINN HE UCMONb3YEeTCH PEXUM
C NnaeatoLwen 3anaton. Ecnu paspsagbl 4ecATU4HOM apodu NrHOpUpPYOTCS, YC-
TaHaBnMBaeTcs cneunanbHbin Mapkep M8021.

X011
| [aDD X30 oo D10

B aTtom npumepe kaxabii umkn npu BkAtodeHun X011 k 3Ha4YeHuto B perucTpe
DO npubasnseTtca 30, n pesynbtat nomewiaetcsa 8 D10.

13.10 YnpaxHeHue bBwuHapHaa matemaTuka

Hangnte npoekTt 4 B npunoxxeHnn. BeINOSTHASA 3TOT NPOEKT, CTYAEeHTbl CMOryT
NPaKkTUKOBATbLCS B UCMNOMb30BaHUM apudMETUYECKNX KOMaHA,.

Mocne Toro, kKak penenHas agnarpamma ooina seegeHa B GX Developer u 3anu-
caHa B NJIK Ha y4ebHOM cTeHe, nepenguTe Ha akpaH "Pasgen 13.10; Ynpax-
HeHne — bnHapHas matemaTtuka" Ha uHtepdence GOT. Ecnu ko penenHbix
anarpaMmm BBeAEH NpaBuibHO, apnupMeTUYECKNA onepaummn AOMKHbI TOYHO
BbINOSNTHATLCSA B 3aBMcMMocT OT BxoaoB X010-X013. 3TOT aKpaH NOMOXeT
CTyAeHTam BU3yanuanpoBaTtb apudmeTndeckne komaHabl B o6enx 16-6utoson
(nnun 32-6uTtoBon) gecaTn4Hom n uHapHou hopme ansa obneryeHns aanbHen-
LLEro NOHNMaHuA.

13.11 YnpaxHeHue ABTOMOOUIbHAaA NapKoBKa, YacTb 2

9710 Moandukaumsa nporpaMmmel Ans NporpaMmmMbl aBBTOMOOUITBEHOWM NAapKOBKX U3
pasgena 13.4. [lobaBbTe KOA penerHbiX guarpamm Ans nogcdera obuiero ko-
nnyecTBa aBToMObOMNEN, BbexaBLUUX Ha CTOSIHKY 3a A€eHb, N COXpPaHUTe 3TO
3HayeHue B D10. Takke gobaBbTe KOA penerHbiX guarpamMmm Ans nogcyera Ko-
nunyecTBa AeHer, KOTopble AOMKHbI ObITb B Kacce B KOHLUE OHA, npeanonaras,
YTO Kaxablh aBToMobunb nnatut $4.50 3a Bbe3a, 1 coxpaHUTe 3TO 3HaYEHNe B
D12-D13 (oTmeTuMm, 4TO 91O ApobHOE 3HaveHne). Takke Heobxoaumo goba-
BUTb KHOMKY cOpoca, KoTopas No3BoSIMT MeHegKepy cobpacbiBaTb KONMYECTBO
aBTOMOBUIEN M NOSTHYIO BbIPYYKY B KOHLE AHA. KHonka copoca aormkHa 6bITb
M10. Kak 1 B npowsnbin pas, B 3TOM ynpaxXHEHUM NPeanosioxXnM, 4To aBTOMO-
OV BbE3XKAKOT 1 BbIEIKAKT N3 NAPKOBKM HE B CTPOro 3afaHHble MOMEHTbI
BPEMEHM, HO KaK B pearibHOM XWU3HWU, YTO HEODXO4MMO YyYMTbIBaTb.

lMocne Toro, kKak penenHasn guarpamma 6oina seegeHa B GX Developer n 3anu-
caHa B [JIK Ha yyebHOM cTeHae, nepenanTe Ha akpaH "Pasgen 13.11; Ynpax-
HeHne — ABToMoBunbHas napkoska 2" Ha nHtepgence GOT. Ecnu kog penen-
HbIX AnarpamMm BBEAEH NpaBuSibHO, MOAENMPOBAHNE NPUITOXKEHNSA JOMKHO
npontn 6e3 npobnem. icnonb3ynte ceHcopHbIn akpaH GOT, 4Tobbl 3agathb
Ans HavanbHoro 3HayeHus DO 3HayeHune 10 n kHonky M10 gns c6poca konu-
4yecTBa aBTOMOGUIEN 1 NOMHON BbIPyYKK. [Mo3Ke ncnonb3ynTe pasnuyHble
3Ha4veHuns DO ans obneryeHuns ganbHENLWEro NOHMMaHNA. OTOT 3KPaH NOMO-
XeT cTygeHTaMm BU3yanusnpoBaTb NPUNOXeHUe, ONncaHHoe B 3TOM yrnpaxHe-
HUK, OANSA YyNPOLWEHMst NPOrpaMmMmnpoOBaHNA N OTNaaKu.
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13.12 YnpaxHeHue YnpaBreHue KOHBeMepom, 4actb 3

OTO0 Moaudukaums nporpaMmmbl AnNa NPorpaMmmbl yrnpasneHns KOHBENEPOM 13
pasgena 13.4. [lobaBbTe KOA penerHbix guarpamm, Ytobbl 3ag4aTb YUCIO LINK-
noB, KOTOpPOe cucTema koHBenepos oTpaboTtaeT (DO) HenpepbIBHO. HYucrno
LMKINOB OO/MKHO UMETb 3HayeHne mexay 5 n 15. B npoTMBHOM criydae, 3Hade-
HWe 3a npegenamu gnanasoHa 5 — 15 He N03BONUT CUCTEME KOHBENEPOB Ha-
YyaTb paboTy. B aToM ynpaxkHeHun npeanonoxum, 4to DO He nameHsieTca B xo-
Ae paboTbl, HO y4TUTE, YTO B peanbHON cuTyaumMm HeobxoanMo y4nTbiBaTh Ta-
Kyt0 BO3MOXHOCTb.

Mocne Toro, kak penenHas agnarpamma 6oina seegeHa B GX Developer u 3anu-
caHa B [JIK Ha yyebBHOM cTeHae, nepenante Ha akpaH "Pasgen 13.12; Ynpax-
HeHue — YnpasrneHue koHBerepom 3" Ha nHtepence GOT. Ecnu kog penen-
HbIX AnarpamMm BBEAEH NPaBUIIbHO, MOAENMPOBAHNE NPUITOXKEHNSA OOMKHO
nponTtn 6e3 npobnem. icnonbayinte ceHcopHbin akpaH GOT, 4yTobLI perynupo-
BaTb 3Ha4YeHMe pernctpa gaHHbix DO. OTOT aKpaH NOMOXET CTyAeHTaM Bu3ya-
nn3npoBaTb NPUNOXEHWE, ONMCaHHOE B 3TOM YNpPaXXHEHUN, 115 YNPOLLEHUS
NporpaMMnpoOBaHUS U OTHagKu.

13.13 BbicTpoaencTByroLWwasa obpaboTka

Kak obcyxxpanock B pasgene 12.2, FX3U nmveeT BCTPOEHHbIE BbICOKOCKOPOCT-
Hble CYETYMKN N BCTPOEHHbIE BbICOKOCKOPOCTHbIE BXOAbI U BbIXO4bl (CM. KpaT-
Koe onucaHue B pasgene 2.7).

BbICOKOCKOPOCTHbIE MHCTPYKLUU CHETYUKA

Kak y>xe oTMeyvanoch, BbICOKOCKOPOCTHbIE CHETUMKM SABMAIOTCS MO0 annapar-
HbIMW CYEeTYMKaMM, KOTOpble BbINOMNHAKTCS He3aBucumo oT umkna MK, nuéo
NPOrpaMMHbIMW CHETUMKAMMU, KOTOPbIE BLIMOMHSATCA Kak NpepbiBaHns, koraa
OHM CYMTAIOT, TaKKe 3a npedenamu umkna. Takum obpasom, NPerMyLLEeCTBO
BbICOKOCKOPOCTHbIX CHETYMKOB 3aKIHOYAETCSI B TOM, YTO OHU (DYHKLMOHMPYIOT
3a npegenamu uukna.

Ba)XHO MOMHUTb, YTO BbICOKOCKOPOCTHbIE CHETHYMKUN ABNAOTCA 32-O0MTOBBIMA
cyeTYMKamMm, NO3TOMY NPU UCNOSb30BaHMM 3HAYEHWI BbICOKOCKOPOCTHOMO cYe-
Ta Heobxoanmbl 32-6MTOBLIE MHCTPYKLUMK Trna "D".

XOoTH nmeeTcsa BO3MOXHOCTb UCMOMb30BaTh C BbICOKOCKOPOCTHLIMU CYETYMKA-
MU CTaHZapTHble MHCTPpYKuMn SET, RST 1 MHCTPYKUMM CpaBHEHUS, 3TN NHCT-
PYKUMN ABAAIOTCA 3aBUCUMbIMU OT LUKIIa, @ MOTOMY OrpaHn4MBatloT Npenmy-
LLleCTBA BbICOKOCKOPOCTHbIX CHETYMKOB. YTOOLI MOMHOCTBIO peanu3oBaThb npe-
UMYLLIECTBa BbICOKOCKOPOCTHbIX CHETYMKOB, UCMONb3yMTE CrieayroLlime BbICOKO-
CKOPOCTHbIE UHCTPYKLMM 0O6pabOoTKN CHETUNKOB.

HSCS - YcTaHOBKa C NOMOLLLI BbICOKOCKOPOCTHOIO CYeTUYMKA

NHCTPYKUMNS YCTaHOBKM C MOMOLLIbIO BbICOKOCKOPOCTHOMO CHETYMKa
(HSCS) dpyHkumoHupyeT, kak ctaHgapTHaa komanga SET. Korga yka-
3aHHbIN BbICOKOCKOPOCTHOW CHETYMK JOCTUraeT 3a4aHHOro 3Ha4YeHus,
yCTaHaBNMBaETCs YKka3aHHbIN BUTOBBLIN onepaHg. JTa KoMaHaa UCMNofb-
3yeT npepbiBaHUA U ABNSETCS HE3aBUCUMOWN OT LMKIa.

M8000
| [pHscs  &100 €255 Y010

B naHHOM npumepe uHcTpykumus yctaHasnueaeT Y010 (Ha "1"), korga
3Ha4YeHne BbICOKOCKOPOCTHOro cyetymka C255 pasHo 100.
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HSCR — C6poc ¢ NnOMOLbI0 BbICOKOCKOPOCTHOIO CYeTYMKa

MHCTpyKums cOpoca C NOMOLLbI0 BbICOKOCKOPOCTHOro cyeTynka (HSCR)
PYHKUMOHUPYET Kak cTaHgapTHas komaHga RST. Koraa ykasaHHbIN Bbl-
COKOCKOPOCTHOM CYHETUYMK AOCTUraeT 3aaHHOro 3HauyeHus1, cbpacbiBaeT-
CSl yKa3aHHbIN OMTOBbLIN onepaHa. ATa KoMaH4a UCNorb3yeT NpepbiBa-
HUSI N ABNSIETCA HE3aBMCMMOW OT LMKNa.

¥8000
} [DHSCR K200 c2ss Y010

B naHHom npumepe nHctpykumusa cbpaceiaet Y010 (Ha "0"), korga 3Ha-
YeHne BbICOKOCKOPOCTHOro cyetyuka C255 pasHo 200.

HSZ — BbICOKOCKOPOCTHOE CpaBHeHue obnacren

KomaHaa BbICOKOCKOPOCTHOro cpaBHeHusa obnacrten (HSZ) dyHKUMOHU-
pyeT, Kak cTaHgapTHas komaHga ZCP. 3HavyeHue yka3aHHOro BblCOKO-
CKOPOCTHOrO CYeTYMKa CpaBHUBAETCS C Anana3oHOM 3HaYeHUn u pe-
3ynbTaTbl CPaBHEHUS XPaHATCH B 3-X nocriegoBaTeribHbIX BUTOBbIX Orne-
paHgax. Y4tute, 4to komaHga HSZ moxeT ncnonb3oBaTbCA B penenHomn
AanarpamMmme TorbKO OAWH pas .

M8000
I [:-I—ISZ. R1000 K1200 c251 Y010

B aToM npumepe pesynbTaThl MUMEKT CreayroLwmin Bua:
Y010 BkntovaeTcs, koraa C251 < 1000.
Y011 BkntovaeTcs, korga 1000 <= C251 <= 1200.
Y012 BkntovaeTtcs, korga C251 > 1200.

3ameTtum, 4to DHSCS, DHSCR, n DHSZ ncnonb3ytoTcs kak onepaumm
BMecto HSCS, HSCR, 1 HSZ. NoMHUTE, YTO BbICOKOCKOPOCTHbIE CHET-
4YMKKM aBNATCA 32-6MTOBBbIMM ONepaHaaMn, Tak YTO nepen KoMaHaom
AormkeH HaxoauTbea npedwmke "D".

MHCTpYKLUUM BLICOKOCKOPOCTHOIro BBOAAa U BbiBoAaA

Kak ye otmeyvanocs, MNJIK cepun FX BkntoyatoT BCTPOEHHbIE BbICOKOCKOPOCT-
Hble Pn3nyeckne BXoabl, a HEKOTOPbIE MOAENM UMEIOT BCTPOEHHbIE BbICOKO-
CKOPOCTHble puanyeckme Bbixoabl. FX3U nmeeTt makcmanbHyo 4acToTy Bbl-
cokockopocTHoro Bxoga 100 klMy ans Bcex mogenen. Mogenu FX3U TpaH3u-
CTOPHOro TUNa TaKXe NoAAepPXXMBaKT MakCMMaribHY YacTOTy BbICOKOCKOPO-
ctHoro Bbixoga 100 ku. Cneundukaumm BBoga-ebiBoga ana FX3U mMoxHO
pacLmpuTb, UCNONb3ya adanTepbl BbICOKOCKOPOCTHOrO BBOAA U BbiBOAA.

B aToM kypce 06yyeHns Mbl paccCMOTPUM TOSMbKO ABe Hanbonee pacnpocTpa-
HeHHbIX 6a30BbIX KoMaHAabl. NMoapobHee o GbicTpoaencTeytoLen obpaboTke n
WMHCTPYKUUAX NO3MLMOHUPOBaHUA cM. B rnaeax 13, 20, 24 n 32 PykoBogctea no
nporpammupoBaHunio FX3U.

SPD - Pacno3HaHue CKoOpocTH

KomaHga pacnosHaBaHusa ckopoctu (SPD) namepsiet 4actoTy BXOAHbIX
UMMNYbCOB, NOJTYYEHHbIX KNEMMOW BbICOKOCKOPOCTHOMO BXO4a 3a yKa-

3aHHbI BPEMEHHON MHTEpBan (C MHTepBanammn 1 Mc) n NomMeLaeT pe-

3ynbTaT B 16-6UTOBbLIV CIOBHLIN OnepaHA.

NmeeTca Takke komaHga DSPD, koTopas namepseTt 4acToTy curHana
BbICOKOCKOPOCTHOMO BXo4a 1 nomMewiaeT pesynbTaT B 32-6MTOBLIN CNOB-
HbIW onepaHa.
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X010
} [seD X000 K1000 DO

B atom npumepe npu BknrodeHnn X010 yactota uMnynbcoB 3a 1 CekyH-
Aay (1000 x 1 mc, unu 1 I'y) Ha BbicokockopocTHOM Bxoae X000 kaxabin
umkn 3anucboiBaetca B DO.

Y4uTute, 4TO agpec BbICOKOCKOPOCTHOrO (hmM3nMyeckoro ycTpomcTea BBOAA
(T.e. X000) gns aTon KOMaHObl HE MOXET OAHOBPEMEHHO MCMOSb30-
BaTbCsA ANS Noboro Apyroro BbICOKOCKOPOCTHOIO CYETYMKA UM KOMaH-
Abl BbICTpoAencTBytoLLEN 0OpaboTKN.

PLSY - BeiBog umnynscoB Y

Komanga BbiBoga umnyrnbecoB Y (PLSY) BbIxoauT cepuito MMysibCoB
yKasaHHoW AnvHbl u YacToThl (I'y) Yepes KnemmMy BbICOKOCKOPOCTHOIO
BbIxoda. Korga ons AnuHel cepmmn nmnynbcos ykasaH 0, BbIBOOUTCS He-
npepbiBHasA NocneaoBaTenbHOCTb MMMYMAbCOB. 3Ta KOMaH4a MOXeT UC-
nonb3oBaTbCA AN NO3ULMOHNPOBAHUSA CEPUN UMIMYNBCOB C CEPBOABU-
ratensamMm u UHBepTopamu.

NmeeTtcsa Takke komaHaa DPLSY, koTopas BbiBeaeT 32-6MTOBbIE CUT-
Hanbl Ha 32-OUTOBbLIX YacToTax.

X010
f [pPrsy Do D2 Y000
B

B aTom npumepe npu BkntoveHmm X010 cepust umnynbcoB 32-6MTOBOW
ANVHbI, XpaHsawencs B D2-D3 n 32-6MToBOM YacTOTbl, XpaHSALWENCS B
D0-D1, BbIBOOUTCA Ha KNeMMmy BbICOKOCKOPOCTHOro Bbixoaa Y000.

YuTtute, 4T0 BXOAHbIE ycnosusa ans komanabl PLSY/DPLSY gomkHbl
ObITb aKTUBHBIMW Ha BECb NEpMOS, Koraa BbIBOAUTCA CEPUS UMMYbCOB.
[Mocne oTKNOYeHUs ynpaBnaoLLen JIOrnM4eckon CBA3N Cepmusd MMNyrnbCoB
OCTaHOBWUTCS HE3ABMCUMO OT TOro, ObiNO BbIBEAEHO YKa3aHHOE YMCIo
UMNynbCOB, N HeT. Kpome Toro, nocne 3aBepLleHns BbiBoga cepum
UMMYJSbCOB, AN NOBTOPHOIO BbIMNOSIHEHUS TOrO Xe 3BeHa, BXOAHbIE YC-
NOBUSA OOSKEH ObITb BbIKIOYEHbI, @ 3aTEM CHOBA BKITHOYEHbI, YTOObI Bbl-
BECTW CreayoLLYyH0 Cepuo MNynbCcoB. YTobbl BLIACHUTL, AEUCTBUTENb-
HO nu 3aBeplueHa komaHga PLSY/DPLSY, ncnonb3ynTte cneynanbHbIn
Mapkep M8029, koTopblI BKNtoYaeTcs, korga 6binn BbiBEAEHbI BCE UM-
nynbCbl B CEPUN MMMNYNbCOB. 3a AONONHUTENBHOW MHOpMaLUmen o
M8029 obpawanTtechb Kk PykoBoacTtBy no nporpammupoBaHmto FX3U.

13.14 YnpaxHeHue bBbicTpoaenucTByOWMA BBOA-BbIBOA

Hanuwute penennyto anarpammy, kKotopas MogenvpyeT 3HKogep C paspeLue-
Hnem 3 000 000 nmnynecos (0 — 3 000 000), ncnonb3ys BbICOKOCKOPOCTHOM
cyeTumk C235, cuntarowmim cepmto nmnynscoB Ha Bxode X000. NcnonbaynTe
CpaBHeHUs, YToObI ObITb yBEpPeHHbIM, 4TOo C235 ocTaeTca B npefenax CBOero
AnanasoHa paspeLueHuns, n ncnonbdynte nepekntodatens X010, 4tobbl nepe-
KntovaTb HanpasreHne aHkoaepa (cyeT BBepx unm BHm3). OgHOBpEMEHHO cpaB-
HUTE 3Ha4YyeHne aHkogepa B obnacty ot 1 000 000 go 2 000 000 c pesynbTaTta-
MU, 3anucaHHbiMu B YO010-Y012. IMntnpyembin aTymK NOLKITHOYMEH K BXOOHOM
knemme X001; yacToTy BXOAHOW cepun nMmnynbcoB B 'Y HeobxoamMmMo nameputb
n coxpanntb B DO. Y010 3anyckaeT HENpepPbIBHYO CEPUIO MMMNYMbCOB Ha Bbl-
xogHown knemme Y000 c yactoton n3 DO. Y011 3anyckaeT HenpepbIBHYO CEPUIO
UMnNynbcoB Ha BbixogHon knemme Y001 ¢ yactotom 1000 My. Y012 3anyckaet
ceputo 100 000 umnynbcoB Ha BbixoaHou kremme Y002 ¢ yactoton ua DO.
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Mocne Toro, kak penenHas anarpamma 6oina seegeHa B GX Developer u 3anu-
caHa B [JIK Ha yuyebBHOM cTeHae, nepenante Ha akpaH "Pasgen 13.14; Ynpax-
HeHne — BbicokocKopoCTHOM BBOA/BbIBOA" Ha uHTepdence GOT. Ecnu koa pe-
NENHbIX AnarpaMmm BBEAEH NpaBUITIbHO, MOAENMPOBAHNE OOMKHO NponTn 6e3
npobnem. Ncnonb3ynTte BbICOKOCKOPOCTHbIE BXoAbl A5t X000 n X001 u und-
poBon Bxoa X010 Ha y4ebHOM cTeHae, YToObl MOgeNMpoBaTh BXOAbl SHKOAEpa
N gatymka. OTOT 3KpaH NOMOXET CTyAeHTaM BM3yanu3mpoBaTb MMUTUPYEMbIN
3HKOAEP, AATUMK, U1 CUCTEMY BbICOKOCKOPOCTHOrO BbIX04a, ONMCAHHYLO B AaH-
HOM ynpaxxHeHun, ons obnerdeHnsa ganbHenLwero NOHMMaHNsa MHCTPYKLUMIA Obl-
cTpogencTBytoLen o6paboTkn n ong ynpoweH1si nporpaMmmMmpoBaHng n oT-
nagku.

13.15 JleBass wumHa FX3U

MJIK cepun FX3U nmetoT neByto LUNHY, CBA3AHHYIO HeNocpeacTBeHHo ¢ LN, Ota
LWMHa ucnonb3yeTtca ¢ nnatamu pacwmpenus (BD) u cneumaneHbiMM aganTtepa-
mu (ADP) ansa peanusauumn pasnuyHbix pyHKUMn. BaxkHO NOHMMaTb, YTO OCHOB-
Hoe pasnuyne mexay BD n ADP neBou WKHbI 1 cneunanbHbIMY (PyHKLMOHaNb-
HbIMK Moaynamu (SFM) npaBow WMHLI 3akntovaeTtcs B Tom, BD n ADP neson
LUMHbI HE coaepXXaT HUKaKoW BHYTPEHHEN namMsaTu. [ng yCTPONCTB, UCNOSb3yHo-
LLMX NEBYIO LUNHY, BCs 06paboTka BbINOMHAETCA Yepes NnaMsTb onepaHaos v LM
FX3U. CneunansHble mapkepbl (M8000 v BbILwE) 1 cneynasnbHble perucTpbl
AanHbIX (D8000 m BbiLe) MCNONBL3YTCA ANS CneumMann3npoBaHHbIX MHCTPYKLUMIA
n uenen. Cnegyowme asa pasgena dyayT cogepXatb AEMOHCTPALMOHHbIE
NpOeKTbl, NOKa3blBalOLLME UCMONb30BaHNE NEBON LWKHbI. Micnonb3oBaHue npa-
BOW LUMHbI Mbl paccMOTpuM noaxe, B pasgene 13.18 — KomaHabl TO/FROM.
MonHbLIN cnMCcokK crneunarnbHbIX aapecoB NaMATN onepaHAoB, PYHKUMK U Lenu
cM. B rnaee 36 PykoBoacTea no nporpammupoBaHunto FX3U.

13.16 YnpaxHeHne TemnepaTypHbIA AaTYMK

OTO yrnpaXXHeHne CoaepPXnUT NpUMepP UCMNONb30BaHNA crneumanbHON NamsaTm
onepaHgos, accoummnpoBaHHbix ¢ BD n ADP nesou winHbl FX3U, n gemoHcTpu-
pyeT HEKOTOpble N3MepUTENbHbIE BO3MOXHOCTU TeMNepaTypHOro AaTt4yumka.

B aTom ynpaxHeHun FX3U-4AD-PT-ADP agpecyetcs kak 1" aHanoroBbiii
agjanTtep, nogknoyeHHbIn K FX3U, n KaHan-1 nogknioyeH K TemnepaTtypHoMy
AaTtymnky PT100 Ha y4yebHom cteHge FX-TRN-KIT-R. TexHnyeckne gaHHble
ADP npusegeHbl B PykoBoacTee no aHanoroebiM yctponcteam FX3U. Cneuu-
anbHbIn Mapkep M8260 ncnonb3yeTtca aAns nepekntoyeHna n3MepeHHoOn TeMm-
nepaTypbl Mexay rpagycamu Llenscusa n dapeHrenTta, n cneunanbHbIi pernctp
AaHHbIXx D8264 xpaHUT BpemMs ycpeoHeHNs namepeHns temnepartypbl. sme-
peHue TemnepaTypbl U3 KaHana-1 nepBoro aHanoroBoro agantepa XpaHuTcs B
D8260 B uenovncrieHHon gopmMe, HO C TOYHOCTbIO 3HAYEHMA C OOHUM Oecs-
TUYHBLIM pa3psaaoM nocne 3anaTtoi. CocTosiHne owmnbku ana 1 aHanorosBoro
apanTtepa xpaHuTtcs B D8268, n kog mogenun xpaHntca B D8269.

Mepenante Ha akpaH "Pasgen 13.16; YnpaxHeHue — TemnepaTypHbIN gaTymnk"
Ha uHTepdgence GOT. TemnepaTypa 6yaeT BbIBOANTLCA HA AKpaH MHTepenca
GOT. UcnonbaynTte ceHcopHbin akpaH GOT, 4Tobbl NnepeknoyaTbCa Mexay
rpagycamu Llenbcna n ®apeHrenTta, n perynnposatb BpeMs ycpegHeHUs U3-
MepeHna Temnepatypbl (D8264). Yutute, 4to onepaumm ¢ ADP BbinonHsoTCA
aBTOMaTU4YECKN, NOITOMY He TpebyeTCa HMKAKOro koga penenHblx guarpamm.
OTOT 3KpaH nokasbiBaeT CTyAeHTaM NpOoCTOTy afjanTtepa TemnepaTypHoro aat-
4YuMKa, a TakKe NPOYNX aHaNoroBbIX aganTepoB, Ans obnerdyeHns ganbHenLwero
NMOHNMaHUS.
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13.17 YnpaxHeHune Parallel Link

[nsa BbINOMHEHMS 3TOrO YNpaXXHEeHUs NoTpedytoTes ABa y4ebHbIx cTeHaa FX-
TRN-KIT-R, a Takke npegocTaBneHHble Nonb3oBaTeniemMm kabenn BMTon napsol.
Ecnu nobon n3 nepedncrneHHbIX KOMIOHEHTOB OTCYTCTBYET, NoXxanyncra npo-
nycTuTe aToT pa3gen. [JlononHutensHyo nHdopmauuto o Parallel Link n Bcex
BO3MOXHOCTSAX MocregoBaTenbHON nepefaym gaHHelx B FX3U, cm. B PykoBo-
ACTBe No nepegaye AaHHbix B FX3U.

Hangute npoekT 5 B NpunoXxeHun. BINONHASA 3TOT NPOEKT, CTYAEHTbl CMOryT
NPaKTUKOBATbLCA B MCMNOJIb30BAHUKN CcneunanbHON NaMaT onepaHgoB, acco-
ummposaHHon ¢ BD n ADP neson wuHbl B FX3U 1 nokasaTb npumep BCTPOEH-
HOM BO3MOXXHOCTM paboTbl C CETAMM NOcneaoBaTenbHON Nnepeayn AaHHbIX B
FX. OTa penenHasa gnarpamma Takke nokasbliBaeT NpUMep UCMNosib30BaHNSA
WHOEKCHOro perncrpa.

Mcnonbayinte crneayowyo MOHTaXHY0 CXeMY YCTaHOBKU(CKOMMPOBAHHYIO 13

PykoBoacTtBa no nepegade gaHHbix B FX3U), B koTopon ABa y4ebHbIX CTEHOa
FX-TRN-KIT-R, pacrnonoxeHHble Ha paccTtosiHum 50 M gpyr oT gpyra, coegu-

HeHbl kabensmun Buton napsl. [nga yctponcts RS-485 B MK cepun FX3U He

TpebyroTca cornacyroLme pesncTopbi.

FXsu-485-BD FX3u-485-BD
SDA SDA
*2 *2
SDB SDB
RDA RDA
*2[[ E]*z
RDB —/ : RDB
Harpy3ouHhii Harpy3ouHhii
pesucTop | | peaucTop
330Q| sG i / SG (3300

x 2 l x 2

3asemneHue knacca D (conpoTtuenenue: 100 Q nnun meHblLue)

Parallel Link saBnsieTcs nocrnegoBaTenbHbIM COEAUHEHMEM MeXay rnas-
HbIM/NOAYMHEHHBIM ycTponcTBamn. OHO cBA3bIBaeT ABa ogHoTunHbIX MJIK ce-
pun FX (T.e. FX3U 1 FX3U) n ncnonb3yetcsa ans aBTomatmyeckoro obHosne-
HUS cneumanm3anpoBaHHbIX CUCTEMHbIX onepanaoB Ha oboux MJIK. 3T1o o3Ha-
yaeT, yTo rnasHbin MNJ1K Ha coeanHeHnn ByaeT NOCTOAHHO 3anuckiBaTb 06-
nactb GUTOBLIX U CMOBHbIX onepanaoB B cBsidaHHOM [J1K, n cuntbiBaTh 06-
nactb 6MTOBbLIX U CrOBHbIE onepaHaoB m3 atoro 1K, MNpu aTom cneunanuan-
poBaHHas ob6nacTb BUTOBLIX M CIIOBHbLIX ONepaHaoB ByaeT OANHAKOBOW Ha
o6oux MNK. Ana aTon unnoctpatMBHON nporpammMel 6yaeT NCNonb30BaH pery-
napHbIn pexxum Parallel Link, koTopbii o6HoBnseT M800-M999 n D490-D509.
Bonee petanbHoe onucaHune Parallel Link 1 ero TexHuyeckne aaHHble npuse-
AeHbl B PykoBoacTBe no nepegade AaHHbix B FX3U.

B penenHon guarpamme npoekta 5 ana Parallel Link He TpebyeTcs 3agaHve
Kakmx-nmbo cneumanbHbIX NapaMeTpoB CBA3W, MO3TOMY AN cneynanbHOro pe-
rmcTpa gaHHbix D8120 gomkHo GbITh 3a4aHo 3HaveHue no ymondaxuio 0. Kpo-
Me Toro, Parallel Link sBnsietcsa camopereHepytoLwencs, T.e., Kak TOfbKOo rnas-
HOe YCTPOMCTBO ycneLwHo obHapyxuBaeT nogymHeHHoe, Parallel Link aktnsu-
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3upyeTcs. EQUHCTBEHHBIM AONOSTHUTENBHBIA KOA pefierHbIX gnarpamm, Heob-
XOOUMbIV 019 COeOUHEHUS, OOSHKEH YCTaHOBUTL crieynanbHbin mapkep M8070
Ha rnaBHoun cTtaHuum n M8071 Ha nog4YnHeHHOM cTaHuMn. B paccmatpuBaemon
unnctpatmeHon nporpamme MO BygeT ncnonb3oBaH s NEPEKNOYEHNA Me-
XAy rMaBHbIM U MOAYUHEHHBIM YCTPONUCTBAMU. YYTUTE, YTO Ha y4eOHOM cTeHae
FX-TRN-KIT-R ncnonbsyetca FX3U-485-BD, T.e. npumeHsaeTca kaHan nocne-
posaTtenbHoW nepegaym aaHHbix 1 (Ch1). Ha gpyrnx cuctemax, ecnv aosmkeH
ncnonb3oBatbcst Ch2, Heobxoanmo yctaHoBuTb M8178 B gononHeHue Kk cne-
umanbHOMY MapKepy Ha rnaBHOM MM NOSYUHEHHOM yCTponcTee . PenenHas
avarpamMmma npoekta 5 cosgaet nogkntoveHune Parallel Link n ynpasnsiet knem-
Mamu guamnyeckoro Bbixoga Y000-Y003 Ha oboux MK, onpeaenasa npocTyto
NOrNKY C HOpMaribHO Pa30MKHYTbIM U HOPMarnbHO 3aMKHYTbIM KOHTaKTOM. Tak-
Xe pernctpbl AgaHHbIXx D490-D491 1 D500-D501 obHosnsoTca mexay MNMJIK, ko-
roa Parallel Link aktnBHa, 4TO nokasbiBaeTcs kak nepemelueHne X/Y-
kKoopaunHaT Ha uHtepdence GOT. C nomoLbo MHAEKCHbIX pernctpoB Z0 n VO
OZHY pPEenenHyo gnarpaMmmy MOXHO MCMNOSb30BaTb Kak Ha rMaBHOM, TakK U Ha
NoAYMHEHHOM CTeHAax, MPUMEHSASA CMeLLEeHNne aapecoB MapKkepa u permcrpa
AaHHbIX agpeca. 3a gononHuTenbHon nHdopmaumen 06 MHAEKCHbIX perncrTpax
obpawantechb kK PykoBoacTtsy no nporpammmpoBaHuio FX3U.

[Mocne Toro kak penenHas guarpamma 6oina seegeHa GX Developer v 3anuca-
Ha B oba lNJ1K Ha y4ebHbIX cTeHgax, nepenante Ha akpaHbl "Pasgen 13.16;
YnpaxHeHune — Parallel Link" Ha OBOUX nHtepdencax GOT. Nepekntovantecb
MeXy rnmaBHbIM YCTPOMCTBOM (HOpPMaribHO pa3oMKHYTbIN KOHTakT MO) u noa-
YUMHEHHbIM (HOPMarnbHO 3aMKHYTbIN KOHTAKT MO), Haxnmas kHonku "Master" u
"Slave" Ha ceHcopHOM aKkpaHe nHtepdenca GOT nnmn gBONHYO CTpenky. Ecnu
KOA penenHblX guarpaMm BBeAeH NpaBuibHO U NOOKNIOYEHME BbINOSIHEHO
npasunbHo, Parallel Link cTaHeT akTMBHOW, Kak TONbKO rMaBHOE YCTPONCTBO
coeanHuTcA ¢ nogyunHeHHblM. Ha nntepdence GOT 310 nokasaHO 3efeHbIM
nHgukatopom, npeacrasnsaowmm M8072. NUcnonb3ynte X010-X017 Ha kaxaom
cTeHae, YTobbl akTMBU3NPOBATbL N yBENUYMBATL COOTBETCTBYIOLLIME MapKepbl U
PEerncTpbl AaHHbIX Ha Kaxgow ctaHuun. ObpaTuTe BHUMaHWE, YTO GMTOBbIE
onepaHbl 1 CrI0OBHble onepaHabl 06HOBNATCA aBTOMaTUYECKU MeXay ABYMS
CTaHUUAMU. YUYTUTE, YTO TOMbKO TPU 3BEHA KOAA A3blka penenHbIX gnarpaMmm B
3TOM UNNKCTPALMOHHOM NpoekTe oTHocATcA K Parallel Link. JaHHbIM akpaH
NMOMOXeT CTyAeHTaM Bu3yanusmposatb npocTtoTy Parallel Link n onuun paboTbl
C ceTaMM nocriefoBaTeNbHOM Nepeaayn gaHHbIX AN obneryeHns ganbHenLe-
ro NOHUMaHUA.

13.18 Komanabl TO/FROM

Kak oTMeyanoch B NpeabigyLmnx pasgenax, ocHoBHoe pasnuydne mexagy BD n
ADP neBou WuHbI 1 cneynanbHbIMU PyHKLMOHaNbHbIMK Moaynamm (SFM)
NnpaBou LUMHbI 3akntodaeTca B ToM, 4To BD n ADP neBown WnHbI He cogepxaT
HUKaKOW BHYTpPEHHEN NamaTn. BHyTpeHHAA namaTte B SFM HasbiBaeTcs Oy-
depHoun namateio (BFM), ns kotopon SFM BbinonHseT Bce cBon yHKUnn. VK-
ctpykuum TO n FROM nossonstoT MNJK nmets goctyn k BFM.

BFM moxHO paccmaTtpuBaTb kak 605bLuyto rpynny 16-6MTOBbIX CHOBHbIX One-
paHOoB, B KOTOPbIX KaX4oe CroBO UM BUT cnoBa COOTBETCTBYIOT Pa3fiMyHOMY
napameTpy unu komaHge. Ytobsl MNJ1K mor nmeTb goctyn Kk nobomy n3 aTnx
napameTpoB unun gate komaHay SFM, OoH JomKeH nMcaTb B UM CYUTLIBATL
BFM. 16-6utoBble cnoBHblE onepaHAabl, U3 KOTOpbix cocTouT BFM, nmetot cob-
CTBEHHbIE agpeca. ITK agpeca yBenmuunsarTcs, HauymHas npocto ¢ BFM #0.

3amevaHve [nga nporpaMmmunpoBaHumsa yHKUnoHanbsHoro moayns SFM Heob-

XO0OMMO UMETb CMNCOK coaepxmmoro BydgepHon namatn BFM gns atoro SFM.
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Bes cnucka cogepxumoro BFM HEBO3MOXHO 3HaATb, KakMe napameTpbl HYXKHO
yCTaHaBnvBaTtb, pacnpeneneHme napameTpos no agpecam BFM, n agpeca
BFM, 3anyckatoLime KOHKpeTHbIe KOMaHAbl.

NHcTpykumsa TO ncnonbdyetcs ansa 3anucm 16-6mutoBbix aHHbIX B BydepHyto
namsate BFM B mogyne SFM. Kak npaBuno, 3Ty AaHHble SBASI0TCA NapameT-
pPOM MNK KOMaHAoN, KoTopas byaeT ynpaBnAaTb PYyHKUMAMN MOAYNS.

¢OpMaTKOMaHﬂbH

—[? 0 SFM BFM SRC COUNT }

Mpumep:

%011
} [To K2 RO H1122 Rl

B aToM npumepe kaxabin umkn npu BrkAodeHurn X011 ogHO CnoBO AaHHbIX
(K1), 3Ha4eHune koHcTaHTbl (H1122), 3anuckiBaeTtca B BFM #0 (K0), B 3°" mo-
ayne SFM, nogkntoveHHom k MNJIK (K2).

Komanga FROM uncnonb3yetca anst cuntbiBaHms 16-6MToBbIX AaHHbIX 13 BFM
moayna SFM B namatb onepangos MNJ1K. 3T aaHHble MoryT 6bITb Npeobpaso-
BaHHbIM 3HA4YeHMEM aHanNoroBoro BXoaa, Uin cocTosHueM moayns, u 1.4. [aH-
Hble n3 6yepHon namsatn BFM konupytoTcs B ykasaHHble onepaHab! B INMJ1K,
roe oHu MoryT B AanbHenwem obpabatbiBaTbes MK,

¢OpMaTKOMaHﬂbH

FROM SFM BFM DEST COUNT
-1 +

Yutute, 4To nmetroTes Takke 32-6utosbie Bepcun MHCTpyKuun TO n FROM —
DTO n DFROM, koTopble 3anncbiBalOT UM CYMTLIBAOT ABa agpeca bydep-
Hon namaTn BFM ogHoBpemeHHo. Mpu ncnonb3oBaHnmn 32-6UTOBLIX BEPCUI
Ba)XHO OTMETUTb, YTO OTCYET OMNepaHaoB KOMaHAbl NPon3BoanTCA B 32-
OMTOBLIX NpupaLLeHunsx, a He B 16-6uToBbIX, kak B komaHgax TO n FROM.

Uo\Go - AocTtyn Kk 6ycepHon namatu (tonbko B FX3U)

Kak oTmeyanocsk B rnase 6, Uo\Go Takke MOryT Mcnonb3oBaTbCsA BMECTO aj-

peca onepaHa Ans 4ocTyna K OTAenbHbIM 16-6UMTOBBIM CNOBHBIM OnepaHaam
B 6ycbepHon namatn BFM npu ncnonb3oBaHun apyrux NpuknagHbiXx KOMaHg B
FX3U. Hanpumep, cnegytowmne aBa 3BeHa SABNAKTCA SKBUBANIEHTHbIMU.

X010

[ [FROM KO K100 D100 K1

X010 [S[OAN

[ [Mov G100 D100

B 06oux 3BeHbAX 3TOr0 NpumMepa, Kaxablr Lmkn npu BkioveHun X010 cuntbl-
BaeTca BFM #100 n3 1 mogynsa SFM (SFM 0) u coxpaxseTtca 8 D100 B MJIK.
YuntbiBanTe, YTO MMEETCA pasnunyne Bo BpeMeHn 06paboTkm mexay AByMmS
meTogamn. bonee noapobHble cBeaeHusi cMm. B PykoBoacTBe MO nporpaMmMmum-
poBaHuto FX3U.

13.19 YnpaxHeHue YnpaBrieHMe aHanoroBbIMN 3HAYEHUAMMU

Hangnte npoekt 6 B NpunoXxeHnn. BeINOMHASA 3TOT NPOEKT, CTYAEHTbl CMOryT
NpPaKTUKOBATbCHA B UCNOSb3oBaHUN MHCTPYKUM TO n FROM gns npaBou LWKHbI
MJIK cepun FX. Kpome TOro, 3gecb 4EMOHCTPUPYKOTCS HEKOTOPbIE BO3MOXHO-
CTW ynpaBrieHWs1 aHanorosBbIM1 3Ha4YE€HUSMN.
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B aToMm ynpaxHeHun FX2N-5A appecyetcs kak 1" moayns SFM (SFM 0), noga-
KntoyeHHbIn K FX3U, ¢ BxogHbiM kaHanom-1 (CH1) n BxogHbIM KaHanom-2
(CH2), coegnHeHHbIM K ABYM perynsatTopam aHanoroBbIiX BXOAOB Ha y4eb-
Hom cTeHae FX-TRN-KIT-R. Oba perynsitopa aHanoroBbix BXO40B UMEIOT Npu-
OnunanTeneHbIn gnanasoH Beoga ot 0 go +10 B=. KaHan BeiBoga-1 (CH1) noa-
KntoyeH Kk Usmeputenam aHanoroBoro Bbixoga Ha y4ebHom cteHge FX-TRN-
KIT-R. ameputenb aHanoroBoro Bbixoda nokasblBaeT Anana3oH HanpsKeHumn
oT 0 go 10 B= (noMHUTE, YTO OTpULATENbHbIE HAMNPSHKEHNSA HE NOKAa3bIBAKOTCS).
FX2N-5A nmeet makcumarnbHOE HanpshkeHMe aHanoroBoro Bxoda v Bbixoga ot
-10 go +10 B= ¢ BbIbupaembiMn gnanasoHamu LMPPOBbLIX 3HA4YEeHUN. Hanpu-
Mep, AnanasoH umdposbix 3HaveHnn oT -32 000 go +32 000 o3HavaeT, 4YTo
umdcpposoe 3HavyeHue -32 000 cooTtBeTcTBYET -10 B=, 0 npeacraenset 0B=, a
+32 000 npeacrtaenset +10 B=, n 7.4. bonee nogpobHoe 06bACHEHNE TEXHU-
yecknx aaHHbix FX2N-5A npuseaeHo B PykoBoacTtee nosibdoatens FX2N-5A.

Hwxe nokasaH npumep TunuyHoro onncaHms BFM, B gaHHom cnyyae BFM #0;
OH B3AT U3 PykoBoacTtea nonb3oBatensa FX2N-5A. OnucaHne Bcex pyHKUmMo-
HasbHbIX BO3MOXHOCTEN BydhepHOn namsaTu npmeeaeHo B PykoBogCTBO NOSb-
3oBartens FX2N-5A.

Moapo6bHoe onucaHue 6ydepHOM NamMaTH

BFM 0 - cneundmkaumus pexxuma Bxoga (CHATbIBAHUE/3ANUCD)

BFM 0 ykasbiBaeT pexum Bxogos CH1 - CH4. BFM coctouT 13 4-pa3psiaHoro LwecTHaauaTepnyHoro
KoAa, rae Kaxxgomy BXOAHOMY KaHany npucBoeH oauH pa3psg. Obnactb 3HayeHn Ans Kaxkaoro pas-
psiga - WwecTHaguaTtepuyHoe 3HadeHue B gmanasoHe O - F.

Crapuii pa3psg CooTBETCTBYET BxoAy ch4, a Mnaalwmn paspsg cooTBeTCTBYeT Bxoay chi.

BFM#0

Pa3psgbl MMeloT crnegyouime 3HaueHus:
:  Pexum Bxoga HanpsxeHus (-10 ... +10 B) (OnanasoH otobpaxenuns -32000 ... +32000)

1:  Pexum TokoBoro Bxoaa (4 - 20 mA) (OuanasoH otobpaxeHus 0 ... +32000). Ecnu 3Ha4eHue Toka

MeHbLUe 2 MA, TpeBora no ownbke guanasoHa byaet ycraHoeneHa B BFM 28

Pexum TokoBoro Bxoaa (-20 ... +20 MA) (dnanasoH otobpaxeHus -32000 ... +32000)

Pexum Bxoaa HanpsikeHus (-100 ... +100 mB) (OmanasoH otobpaxeHus -32000 ... +32000)

Pexum Bxoga HanpsikeHusi (-100 ... +100 mB) (OnanasoH otobpaxeHus -2000 ... +2000)

Pexum nHgukauum BonbtMeTpa (-10 B ... + 10 B) (OvanasoHn otobpaxeHusi -10000 ... +10000)

Pexvm nHavkaumm amnepmetpa (4 - 20 mA) (OmanasoH otobpaxeHusa 2000 ... +20000 = 2 MA ...

20 mA). Ecnu 3HaveHue Toka MeHbLLe 2 MA, TpeBora no owmnbke anana3oHa OyaeT ycTaHoBneHa

B BFM 28

Pexvm nHamkaumm amnepmetpa (-20 MA ... +20mA) (OnanasoH otobpaxeHus -20000 ... +20000)

Pexum nHgukaumm BonbtMmeTpa(-100 mB ... + 100 mB) (OnanasoH oTobpaxeHus -10000 ...

+10000)

9:  ®yHkuma macwTabupoBanus (-10 ... +10 B) (MakcMManbHbIi Anana3oH oTobpaxeHus -32768 ...
+32767); no ymonyanuio = -32640 ... +32640

A:  ®PyHkuna macwTabupoBaHusa Ansa pexunma Tokosoro Bxoaa (-20 ... +20 mA) (MakcumarnbHbIn ava-
nasoH otobpaxeHus -32768 ... +32767); no ymonyanuto = -32640 ... +32640

B: ®yHkuMa macwTabupoBaHus ons pexuma sxoga Hanpsbkenus (-100 ... +100 mB) (makcumanbs-
HbIi AManasoH oTobpaxeHus -32768 ... +32767); no ymon4yanuio = -32640 ... +32640

F: kanan sabnokupoBaH, kaHan Bcerga sosspatyaet 0.

C ... E: HegonycTuMbl; MOAyb aBTOMaTUYECKN BOCCTAHOBUT MOCIIEAHIO0 AOMYCTUMYIO HACTPOMKY.

o

Takve xapakTepuCTMK/ BXOAa, Kak HaCTPOMKM CMeLLeHNs 1 koadhdmumeHTa nepegayun, asTomatuye-
CKW M3MeHsoTcs ¢ HacTporkamu BFM 0. Namepenue pexvma B BFM 0 6yaeT Takke Bo3gencTBoBaThb
Ha HacTpovikn BFM 41 - 44 (gaHHble cmewermns) n BFM 51 - 54 (gaHHble koadduumeHTa nepegayn)
unu Hactponku BFM 200 k 239 (paHHble dyHKUmMM MacwitabmposaHus). Nepen nsmeHeHneM AaHHbIX
cMeLLeHnsi/koadhuumneHTa nepegaym unum MacutabupoBaHns 4aHHbIX AaHHbIe, He0OXoaMMOo 3agaTh
onuun pexxuma B BFM 0. B npoTuBHOM criyyae AaHHble cMeLleHns/koachduumneHTa nepegaym unm
dyHKUMK macwTabupoBaHusa ByaeT nepesanvcaHa AaHHbIMK MO YMOMYaHWIO BbIBpaHHOro pexumMa.
CocTosiHue BbIxo4a 3a npegensl gonyctumoro gnanasona (BFM 28), cywectsoBasLune nepeps nave-
HeHVeM pexuma, He ByayT aBToMaTU4eckn copacbkiBaTbCa NPY U3MEHEHUN pPeXxnMa.

BnokupoBaHune kaHana npmMBedeT K yBENMYEHWI0 YacTOTbl MPOCMOTPa APYrux kaHanos. 3HavyeHnemM
no ymonyanuto BFM 0 aensaetca HO000.
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3HaueHne BFM 0 xpaHuTCcsa 3HeproHe3aBmcMMbiM 06pa3om Bo BHyTpeHHeM EEPROM. NmeeTcs
yHKUMst 6e3onacHocTy, 3almuiatollas BHyTpeHHun EEPROM oT noTepu AaHHbIX Npu criyvamHom
3anmncu ogHoro 3HadyeHue Bo Bcto namate BFM 0.

B penenHon gnarpamme npoekta 6 BFM #0 6yaeTt nHnumannanpoBaTtbCcs 3Ha-
yeHnem H55, kKOTOpoe yKkasbiBaeT Ha AMana3oH aHanorosoro Bxoga ot -10 go
+10 B=, cootBeTcTBYIOLWMI 06NacTn undpoBbix 3HadeHun ot -10 000 go +10
000. BFM #1 6yaeT nHuumMannanpoBaTbCsa 3Ha4eHnem no ymondanuto 0, koTo-
pbI yKasblBaeT Ha Ananas3oH aHarnorosoro Bbixoga ot -10 go +10 B=, cooT-
BETCTBYHOLUNIN AnanasoHy LUndposbix 3Ha4veHun oT -32 000 go +32 000. B BFM
#2 n BFM #3 xpaHaTcsa 3HadeHusa BpemeHu ycpegHeHus CH1 n CH2, cooteeT-
ctBeHHO. BFM #6 n BFM #7 copepxat ycpeaHeHHble JaHHble aHanoroBoro
Bxoaa ns CH1 n CH2, cootsetcteeHHo. BFM #14 n BFM #15 obpabaTbiBatoT
3Ha4vyeHne aHanoroBoro Bbixoga. BFM #14 cogepXuT BbIxogHOE 3Ha4YeHne
undppo-aHanorosoro npeobpasosatens (LLAlM), HO koraa ncnonb3yetca (PyHK-
umsa npamoro ynpasnenus (BFM #23), BFM #15 cogepxut oTperynmpoBaHHoe
3HayeHue Bbixoga LIAT. B aTom ynpaxHeHun ByayT Ncnonb3oBaTbCs pasnuy-
Hble PYHKLMM NPSIMOro yrnpasreHns, YTobbl perynmpoBaTtb 3Ha4YeHMe aHanoro-
BOro Bbixoga. Cm. npusegeHHoe Hxe onucaHne BFM #23, B3atoe n3 PykoBo-
actBa nonb3oBartend FX2N-5A.

BFM 23 3agaHue napameTpoB ANSA NPsIMOro yrnpaBneHus Mexay KaHarnomMm BBoAa U KaHarnom
BbiBoaa (CYUTbIBAHUE/3ANUCD)

B BFM 23 nonb3oBatenb MOXET 3agaTb 0OpaTHY0 CBA3b NPSIMOro YNpaBrieHnst Mexay Bcemu 4-Ms
KaHanamu aHanoroBoro BBoJa 1 aHanoroeoro BbiBoja.

dopmaT BFM 23 npeactaensieT cobol 4-paspsigHoe LecTHaauaTepuyHoe 3HavyeHue, U kaxablii pas-
psa npeacTtaBnseT paboTy 04HOro BXOAHOMO kaHana.

3HayeHusA WecTHagLaTepUYHbIX pa3psAaoB UMEIOT cneayowWwmuin CMbI:
HO: CooTBeTCTBYIOLLNIA aHANOroBbIV BXOAHOW KaHan HUKaK He BO3AEeNCTBYET Ha 3HaYeHne aHanoro-
BOrO BbIXOAa.
H1: CpegHee BxogHoe 3HavyeHue (BFM 6 - BFM 9) cooTBeTCTBYHOLLErO aHanoroBoro BXOAHOMO KaHa-
na npubaensieTcs K 3HaYEHW0 aHanoroeoro Beixoga B BFM 14.
H2: HenocpeacTteeHHoe BxogHoe 3HayeHne (BFM 10 - BFM 13) cooTBeTCTBYHOLLErO aHANoroBoro
BXOZHOro KaHana npubasnsieTcs K 3Ha4YeHWo aHanoroBoro Beixoga B BFM 14.
H3: CpenHee BxogHoe 3HaveHne (BFM 6 - BFM 9) cooTBeTCTBYHOLLIErO aHanoroBoro BXoAHOro kaHa-
na BblYMTAETCHA U3 3HAaYeHUst aHanoroeoro Bbixoga B BFM 14.
H4: HenocpepacteeHHoe BxogHoe 3HadveHne (BFM 10 - BFM 13) cooTeeTcTBYHOLLEIO aHAnorosoro
BXO/[HOr0 KaHana BblYUTaeTCs U3 3Ha4YeHNsa aHanorosoro Bbixoga B BFM 14.
H5 - HF: CooTBeTCTBYIOLLUI aHANOroBbI BXOLHOW KaHan HUKak He BO3OENCTBYET Ha 3HAYEeHNe aHa-
JIOrOBOro BbIXOAa, 04HaKo, OyaeT ycTaHOBMNEH doniar OLWNOKM NPsiIMOro ynpaereHnst BbIXO-
aowm (6ut 15) B BFM 29.

BFM#0
HOOQO
__CH1
L CH2
CH3
L CH4

Mpumep: 3HauyeHne B BFM 23 yctaHoBneHo paBHbiM H1234.

3HauveHue Bbixoga (BFM 15) = BFM 14(TO) - BFM 10 - BFM 7 + BFM 12 + BFM 9 Ecnu no meHbLuei
Mepe OAVH LWecTHaguaTepuyHbIi pa3psa B BFM 23 yctaHoBneH paBHbIM WecTHaguaTepudHomy
yucny mexay 1 1 4, To nocne BblYMCNEHUSA 3Ha4YeHNns Lmdposoro Beixoga B BFM 15, k atum undpo-
BblM AaHHbIM NPUMEHSETCS BbIYUCIIEHNE HACTPOVKN CMeELLEeHns/KoadduumneHTa nepegaym unm Bbl-
yncneHne yHKUMM MacliTabmMpoBaHUs NPUMEHSIETCS!, YTODbI 0GecneynTb pearbHbIi aHanoroBhbIii
BbIxod. Ecnu dpyHKUMA npsiMoro ynpaeneHns BbikntoveHa Ans Bcex kaHanos, BFM 14 6yget pac-
CMaTpUBaTbLCA Kak 3HAYeHMe aHanoroBoro Bbixoaa.

HacTtpoinkn BFM 25 6yayT Takke BO3OeNCTBOBATb HA 3HAYeHUsT PYHKLMKN NPSIMOTO YrpaBreHus.

B atom ynpaxHeHun B DO BygeT XxpaHUTbCa cpegHee BXOAHOE 3HaYeHne aHa-
noro-undpposoro npeobpasosanms (ALUIM) na CH1, a B D1 — cpegHee BxogHoe
3HayeHune AUIM n3 CH2. Bpems ycpeaHeHus aHanorosoro Bxoga anst CH1 u
CH2 6ygert ynpasnateca D2 n D3, cootBeTcTBEHHO. 3HayeHue Bbixoaa LIAT
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oygeTt xpaHuTtbea B D10, oTperynupoBaHHOE 3Ha4YeHue aHanorosBoro Boblxoga
(BFM #15) — B D11. ®yHKumsa npamoro ynpaenexus 6yaet ynpaensatbcs MO-M7
(nockonbKy UCMonb3yTCH TOMLKO ABa KaHarna aHanorosoro Beoga). X000 n
X001 npegHasHayeHbl onga ynpaeneHus oyHkumen npsamoro ynpaenexHmnsa CH1,
B TO Bpems kak X004 n X005 — gna CH2. Korga nHansmngyansHO BKNOYaOTCS
X000 nnun X004 , cooTBeTCTBYHOLWME 3HAYEHMS LUMpoBbix BxogoB n3 CH1 un
CH2 6ygyTt aBTOMaTunyeckn npnbaensaTbCs K 3HavyeHnam Boixoga LIAIM B SFM n
3anucbiBaTtbea B BFM #15. Korga B gononHeHnune k X000 nnu X005 BknoyaroT-
cs X001 unn X005, 3HayeHus umdposbix Bxogos 3 CH1 n CH2 aBTomatnye-
CKM BblunTaloTCA 13 3HavyeHun Boixoga LIAI B SFM n 3anuceiBatotcst B BFM
#15. Takum obpasom, aHanorosbin Bbixod FX2N-5A HenocpeacTBeHHO pery-
nupyeTca aHanorosbiMn Bxogamun Ha FX2N-5A 1 undpoBbiMM BXogamm Ha
FX3U. lMocne nHnyunanusauun X010 aktmeuampyeT Bce MHCTpyKummn FROM, n
X011 aktnBmanpyet Bce MHCTPYKUuM TO. DTO AEMOHCTPUPYET pasnuune Mex-
Ay AaHHbiMu B MJ1K n gaHHbIMK B BydepHon namatn BFM mogynsa SFM.

Mocne Toro, kak penenHasn guarpamma 6oina seegeHa B GX Developer n 3anu-
caHa B [JIK Ha yyeBHOM cTeHae, nepenanTe Ha akpaH "Pasgen 13.19; Ynpax-
HeHne — YnpaBneHne aHanorosbiMu 3Ha4yeHnammn" Ha nHtepdence GOT. Ecnu
KOO penenHbIx anarpaMmm BBeAEH NpaBuIibHO, MOAENMpPoOBaHNE OOMMKHO NPOK-
Tm 6e3 npobnem. Ncnonb3ynTte ceHcopHbIn akpaH GOT ansa perynupoBaHus
BpeMeHu ycpeaHeHusa aHanorosoro sxoaa (D2-D3) n 3HayveHunsa Bbixoga LIATT
(D10). Ncnonb3ynTte X000-X001 n X004-X005, ytobbl nepekno4aTbCa Mexay
dyHKUMAMM NpAMOro ynpasneHuns. NMoMmHuTe, 4To n3mepuTenb aHanoroBoro
BbixoAa Ha FX-TRN-KIT-R moxeT nokasbiBaTb TONbKO 3HAYEHUS B Anana3oHe
ot 0 oo +10 B=. Ecnu koa penenHbix guarpamMmm BBeAeH nNpaBuiibHO, Bbl CMO-
XeTe yBMAETb, Kak AaHHble Ha akpaHe nHTtepdenca GOT oTnmnyatoTca oT aHa-
NOroBbIX BXOA4OB U BbIXOA0B Ha y4ebHOM CTeHAe, Koraa He akTMBU3NPOBaHbI
nHcTpyKuum TO n/mnn FROM. Perynstopbl aHanoroBbix BXOA0B 1 U3MEPUTESb
aHanoroBoro Bbixo4a UCMNONb3yT AaHHbIE HENOCPeACTBEHHO U3 Moaynsa SFM,
Toraa kak GOT u nepekntovatenn LM poBbIX BXo40B Bo3aencTsytoT Ha MNMJIK.
OTOT 3KpaH MOMOXET CTyAeHTaM BM3yannanpoBaTb BO3MOXHOE UCMNOMb30Ba-
Hue uHctpykumn TO n FROM gna obneryeHus gansHenwero NnoHUMaHus, a
TaKke NPOAEMOHCTPUPYET HEKOTOPbIE NMEIOLLMECS ONLUMUN yNpaBneHns aHano-
rOBbIMWN 3HAYEHNSAMM.

13.20 KomaHabl coBura

MJIK cepumn FX cogepxaT MHOrOYMUCIIEHHbIE NHCTPYKUMN ONs caBura OuToB B
CNOBHbIX ONepaHaax Unn crioB B MacCuBax CIOBHbIX ONepaHaoB. QTN UHCT-
PYKLUMW NONEe3Hbl ANna HeapudmMeTnyeckon obpaboTkm AaHHbIX U OpraHn3auum
OaHHbIX.

SFTL - No6uTtoBbLIN cABUT BNeBO
SFTR - NobutoBLIN caoBUTr BNpaBo

NHcTpykummn nobutosoro casura sneso (SFTL) n nobutoBoro casura BnpaBo
(SFTR) caosuratotT 6uTbl B CrioBe (MM HECKONbKUX crioBax) "Bneso" unu "Bnpa-
BO", 3aMeHsS CABMHYTbIE OUTbI HA BUTBI U3 MCTOYHUKA. NHCTPYKUMK BKIHOYatOT
4 napameTpa: pacnosioXXeHue AaHHbIX, COBUraeMblx B peructp (bl), nepsbii
agpec casBuraemblxX AaHHbIX, ANVHY CABUraeMblX AaHHbIX U Yncno 6utos, Ha
KOTOpOe AaHHble CABUratoTCs BNeBO UnNn Bnpaso.
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[Ons "n1" 6uTos (caBur perncTpa Bneso), HaunHas ¢ (D-), "n2" 6uToB caBMHYTHI Bnipaso ([1] 1 [2]
nokasaHbl HUXe).

Mocne cagura "n2" 6UTOB, HauUMHas ¢ , caguraoTcs B "n2" 6utos, HaumHaa c(D-) +n1-n2 (cMm. [3] Hke).

Beog
KOoMaHAabl FNC 34
SR N

n2 (B faHHoM criyyae "n2=3")

[GD+2|Go+| |

Mepen
BbIMOSH. n1 (B AaHHOM cnyyae "n1=9") O
©+8]@D+7|(@D+6|@D+5|@D+4[|@)+3 @+2|LD;+1\ CD,
N|
2] [] 7
"n2" 6utos I_> MNepenonHeHne
[3] KonuposaHne E:nzsusu)yml BnpaBso (AaHHbIE yaansioTcs)
—\| n2=3).

Moo |(©D+8|(@D+7|(@D+6|@)+5[@ ) +4| (@D +3]@)+2[@ D+ |
BbIMOJTH. L L J
I~ -1 1

(828 (82 no casura (n2=3) (@+88 () +3 a0 caswra (n2=3)

WSFL - NocnoBHbIN cABUT BieBO
WSFR - lNocnoBHbIV caoBUr BnpaBo

NHcTpykumn nocnosHoro casura Brneso (WSFL) n nocnosHoro casura Bnpaso
(WSFR) caosuraroT crioBa JaHHbIX TakMM e obpasom, Kak MHCTPYKUUn nobuto-
BOro casura. Kak n MHCTpyKLmu nobuToBOro casura, OHM BKIoYaroT 4 napa-
MeTpa: pacnosioXXeHne AaHHbIX, COBUraeMblx B permuctp (bl), NepBbi agpec
cABUraeMblX AaHHbIX, ANMHY CABUraeMblX AaHHbIX, Y YACIIO CrOB, Ha KOTOpoe
AaHHble COBUraloTCH BrEBO UK BNpaso.

ns "n1" crnoeHbIx onepaHaos, HauuHas ¢ (D+) , "n2" cnos caeuHyThl Bripaso ([1] u [2
y
OKa3aHbl HMXKe )

Mocre cagura "n2" crio, Ha4YMHas ¢ caBuraoTes B "n2" CrioB, HaunHasi ¢ +n1-n2
(c™m. [3] Huxe).

Beog
KOMaHbl FNC 36
}HF wsrrp | GO | n2
2 (B faHHOM crnyyae'n2= 3')

|.+2|.+1| & |

Mepea
BEIMOMH. n1 (B AaHHOM cniyyae "n1=9")

.+8|.+7|.+6|.+5|.+4|.+3 .+2‘.+1| .

2 < Lo
_ "n2"cnos I'IepenonHeHme
[ ] KonmposaHue C,qBMHyTbI BMNpaBo aHHble yaansTcy

suinon. .+8|.+7|.+6|C+5|.+4|.+3|.+2l.+1| CD) |
@+2|3 @,qo casura(n2= 3) .+83 . +3 po casura(n2=3)

13.21 YnpaxHeHue O6paboTKa aHanoroBbIX 3Ha4YeHUMN

OTO ynpaXHeHne OCHOBaAHO Ha penerHon aguarpamMmme u3 npoekrta 6: Ynpasne-
HWe aHanoroBbIMN 3HAYEHNAMM.

CHavana oTpegakTnpyem Kog penenHon guarpammMbl U3 Npoekta 6 tak, 4tobbl
nHcTpyKuun FROM 1 TO BbinonHanuck kaxabiv uukn (noka MNJIK Haxogutcs B
pexxume RUN). 3aTem, ncnonb3dyst kKOmaHgbl NOGMTOBOrO 1 NOCIIOBHOIO CABUra,
cobepem B D20-D27 kagp nocnegoBaTenbHOW Nepeaayn AaHHbIX, BKIOYato-
LN OTPErynNMpoBaHHOE 3Ha4YeHne aHanoroeoro Bbixoda (D11), KOTOpbIN MOX-
HO nepecnaTb Ha apyron KoHTponnep unu lMK.
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Kagp, nnn maccuB permctpoB AaHHbIX , 4OSMKEH COCTOSATb M3 BOCbMU CIOB
AaHHbIX (BOCbMU PEMMCTPOB AaHHbIX). Kaxxaoe 3HadYeHne aHanoroBoro Bbixoaa
AOJTKHO BbITb BCTaBNEeHO B MaccuB, HaymHas ¢ D20. 3anyctute BCTaBKy Kax-
[0ro anemMeHTa gaHHbix ¢ nomoLubto X010. B To e Bpemst Kaxabl perucTtp
AaHHbIX (D20-D27) B MaccmBe nmeeT COOTBETCTBYIOLLNIA BUTOBLIN onepaHa
(YO00-Y007) onst ykasaHusi, YTO B PEMNCTP AaHHbIX OblNn 3arpy>eHbl NpaBuib-
Hble JaHHble. OTO Takke A0SMKHO 3anyckatbes ¢ noMoLllbto X010 ¢ BkoYeHu-
eM, Ha4mHasa ¢ Y000. YTo6bl yaanuTb 3Ha4YeHue permcTpa gaHHbIX U ero cooT-
BETCTBYIOLLNA BUT, NPOCTO BCTaBbTE JaHHbIE U3 MYCTOro perncTpa AaHHbIX
(Hanpumep, D5) HaunHasa ¢ D27, n Takke oTperynupymte maccue 6MTOB, Hauu-
Hasa ¢ YO07. 3anyctute yganeHue gaHHblx ¢ nomoubio X011. Korga Becb MH-
ANKaTOPHbIN MaccmB BUTOB 3anOnHEH, Kagp NocrneaoBaTenbHON nepenayn
AaHHbIX rOTOB K nepecsbinke. OgHako, Ans 3Ton UNMCTPaTUBHOM NPOrpamMmmsl,
NpoCcTO cOpOCLTE BECb MACCMB BMTOB M MacCUB PEMMCTPOB AAHHbIX, KOr4a OHM
3anonHATCS.

Hwxe npuBegeHa unnocTpauns CUcTemsl.
NHaukaTopHbIN Maccms BuToB

11 X10
@ @ @ @ @ @ \ 'rn « BctaButb

Ynanutb [D27 [D26 [D25 [D24 [ D23 [D22 [D21 D20 |

MaccuB permcTpoB AaHHbIX

Mocne Toro kak penenHas guarpamma 6oina seegeHa B GX Developer n 3anu-
caHa B [JIK Ha yyeBHOM cTeHae, nepenanTe Ha akpaH "Pasgen 13.21; Ynpax-
HeHne — ObpaboTka aHanoroBblx 3Ha4YeHUn" Ha nHtepdgernce GOT. Ecnu kog
pernerHbIX guarpamm BBeAeH NpaBuiibHO, MOAENMPOBAaHME A0SHKHO NPONTH
6e3 npobnem. Bce onuun ynpaBneHns aHanoroBbIM1 3Ha4EHMSMU OCTalTCA U3
npoekta 6 B pasgene 13.15 kpome nugukatopos FROM u TO . cnonbaynTte
X010-X011 Ha yyebHOM cTeHae, 4TOObl BCTABNATb U yaansTb AaHHbIE U3 MacC-
cvBa NHOUKATOPHLIX OBUTOB N PErMcTPoB AaHHbIX. DTOT 3KPaH MOMOXET CTy-
AEHTaM MNOHATb NHCTPYKUUW CABUra, BU3yanv3oBaB MpuUnoXeHne, onmcaHHoe B
AAHHOM ynpaKHEHUW, NS YNPOLEHNa NporpaMMUpoOBaHns U OTNaaKK.

13.22 YnpaBneHue npoueccomM BbINONTHEHUA NporpaMmmbl

Mo ymonyanuto LM MNJIK o6pabaTbiBaeT penenHyto gnarpaMmmy CBepxXy BHU3 U
cneBa Hanpaso. B Havyane kaxgoro uukna nporpamMmmbl BCe 3HA4YE€HUS Ha pusun-
YeCKMX BXo4ax B CUCTEME CHUTLIBAKOTCA B OTOOpaxeHne B namaTu. 3aTem npo-
rpamma obpabaTbiBaeTcs, BHOCS Mmogmdmkaumm B otobpaxeHne B namaTtn. Ko-
roa gocturHyta komaHga END, Beixogbl o6HoBRAOTCA Ha 6a3e oTobpaxeHuns B
namaTn. 3aTem npouecc NOBTOPSETCS.

(1 ) Oﬂ,HOBpeMeHHO nony4yaeTcd CoOCToAHME

[O6paboTka
(BKJ1/BBIKJT) BCex BXOAHbIX KIeMM.

BXOZ0B]
Popmupyetcs
obpa3 BxogoB

O6pa3s Bxonos.,
CYUTbIBaAeTCA U
(2) ([Beinonterue nporpammbl obpabaTbiBaeTcs
O6HognsieTcs 0bpas | MPOrPAMMON.
KaXZoro
onepaHga

©)

MeTop rpynnoBoro
BBOAA-BbiBOAA
(meTog obHOBMNEHMS)

Bpems umkna
(pabounii
LKD)

i

[O6pabotka BbIXOAOB]
PesynbTtar
nepeHocuTcs

B 0bpa3

BbIXOZ0B

YcTaHaBnuBalTcs
BbIXOOHbIE
yCTponcTBea
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NHorga aToT npouecc BbINOMHEHUsI NporpaMmbl HEOGXOAMMO U3MEHUTb, B 3a-
BMCMMOCTW OT npunoxeHusi. CyLlecTByeT HECKONbKO METOA0B YNpaBeHus
MPOLIECCOM BbIMOSIHEHUS NPOrpamMMbl, BKMOYas Nepexobl 1 BbI30BbI NOAMNPO-
rpamm.

OTN MHCTPYKLMM UCNOSb3YIOT YNOMSHYThIE BbllLe aapeca ykasaTenen. YTobbl
YCTaHOBUTb agpec ykasaTens, ABaXAbl LEeNKHUTEe Ha NeBoOM none penenHomn
AanarpamMmbl (CrieBa OT BEPTUKarbHOM LUMHbI) U BBEOUTE adpec SYEenkn namsitm
¢ npedukcom P. Mpn obpalieHmm K 3TON S4enke NnamaT Npu nepexone nnm
BbI30BE MoAnporpaMmmbl OH onpawmnBaeTcs no ero P-agpecy onepanga.

NMPUMEYAHUNE Appec P63 3apesepBupoBaH. OH sBNSieTCS NEPEXOLOM K UH-
ctpykuum END. He nuwute kog ana P63 B penenHon gna-
rpamme, unm NnponsongeT owmnodka.

CJ - YcnoBHbIN nepexoa

NHcTpykums ycnosHoro nepexoaa (CJ) nossonset nponyctuTth (He obpabatbl-
BaTb) 6NOK KOA4a penerHon anarpaMmbl B 3aBUCMMOCTU OT €ro BXOAHbIX YCro-
Bun. Korga BxogHble YCNOBUSA akTUBHbI U KOMaHOa BbINOSTHAETCH, BECb KO pe-
nenHon guarpammbl mexay komaHgon CJ n 3agaHHbIM yka3aTernem He BbInori-
HAeTCS.

1) B cnydyae komaHael C J

—AF— lMporpamma nonb3osaTtens
KomaHpa
R ol Bo0R
MepexoauT Kk ykasatenio, ecnu ? KOMaH[bl
nporpamMmma akTmBHa. T
R ittt it taiaiata i b CJ BbINOMHAETCS KaXablil LK.
\ Bnok nporpammbl nonb3osartens !
1 KOTOprl;I nponyckaeTCcAa 1 He BbINOMNHAETCA Npu 3anycke KoMaHabl CJ:
L o o o ____.
MerTka
L — Mporpamma nonb3oBatensi

CALL - BbizoB nognporpaMmmbl
SRET - KoHeu nognporpamMmmsbl
FEND — KoHeL, o6nacTu nporpammbi

KomaHga Bbi3oBa nognporpammel (CALL) no3sonseT BbIMOMHUTL yKa3aHHbIN
OnoK koga penenHon guarpammel (nognporpammy) B Xofe cTaHgapTHoOM obpa-
BOTKN, KOraa BXOAHbIE YCIOBUSA NOANPOrpaMmMbl CTaHyT aKTUBHbIMU. B oTnnyne
oT komaHApbl CJ BbINOSIHEHME FMAaBHOW pPeNenHon anarpamMmmbl BO30OHOBMSIETCS
C TOYKM, N3 KOTOpoW BbiNa BbidBaHa NognporpaMmma, nocne 3aBepLleHns noa-
nporpamMmmel. Yaanve yCNOBHO NOBTOPSAEMbIN KO penenHon guarpaMmmbl U3
rmaBHOW penevHon anarpamMmmbl (BbINOMHAEMOWN KaXabI LIMKIT) U UCMONb3yS
BMECTO Hero nognporpamMmmbl, MOXXHO COKpaTUTb BPEMS LKA, MOCKONbKY KO,
penenHon guarpaMmmbl Ans nognporpammel obpabaTbiBaeTcs TONbKO NPW Bbl-
nonHeHun komanabl CALL.

MognporpaMmmbl KOOUPYIOTCA B KOHLE rraBHOW penenHon guarpammel MJIK.
Onepauuu rmaBHOM penenHon agnarpaMmbl OCTaHABNNBAKOTCS Ha MHCTPYKLNN
OKOH4YaHusA ocHoBHoM nporpammbl (FEND), n kog penenHon guarpammbl ans
nognporpammbl 3anuceiBaetca mexay komaHgamu FEND n END. MNoanpo-
rpaMmma MaeHTnuUMpyeTcs No agpecy ykasaTtens B Ha4anbHOW TOYKE U KO-
MaHae KoHua nognporpammbl (SRET) B koHUe nognporpammbl. Korga BxogHble
ycnoBusi akTMBHbI, kKoMaHg CALL BbINOMHAET ko4 penenHon gnarpaMmmbl Haun-
Has C ykasaTens AaHHOW nognporpaMmmbl, noka He ByaeT AoCTUrHyTa KomaHaa
SRET. lNo goctmxkeHnn komaHabl SRET BbinonHeHWe nporpaMmmbl BO3BpaLLa-
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€TCs K rmaBHON peneﬁHof/'l anarpamMmme N npoaosmkaeTcsd C Wwara nocrie Bbinorsn-

HeHusa komaHabl CALL.

— Mporpamma none3osatens
Komanna FNCO1
! CALL ]
—— Mporpamma none3osartens
FNC 06
FEND
MeTkal M8000
] Mporpamma nonb3osaTtens
MoHuTop RUN
(Hopm. BKI)
FNC 02
SRET

naBHasn nporpamma

O6nacTb nporpaMmbl oT Wwara 0 oo
MHCTpYKumn FEND

Mognporpamma

O6nacTb nporpaMMbl OT METKU
00 nHCTpykuun SRET

Mepenante Ha akpaH "Pasgen 13.22; Npouecc BbINOMHEHUSA nNporpaMmmbl” Ha
nHTepgence GOT. B aTom mogenvpoBaHun CpaBHUBAKTCA UHCTPYKLUKN nepe-
xoaa (CJ) n BbizoBa nognporpammbl (CALL). SkpaH nomoxeT cTyaeHTam Bu-
3yannanpoBaTb pasnnyme B UHCTPYKUMAX, PEryNMpYOLLNX NPOLECC BbINOSHE-
HWA NporpamMmmel, Ana obneryeHus ganbHenwWero NOHUMMaHus.
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TJIABA 14 - Qunarnocruyeckme oneparHgbl

MK cepun FX nmeet psag cneumann3mpoBaHHbIX MapKkePOB U PErNCTPOB AaHHbIX, B
KOTOPbIX COXpaHAeTca MHpopMaums, BKoYas KoAbl onepaunoHHbIX owmnbok MJIK.
Lenu anaebI: 3aBeplunB 3Ty rnasy, CryLlaTtenn cMoryT...

o WpeHTnduumposaTb Hanbonee pacnpocTpaHeHHble cneumarnbHble MapKe-
pbl U PErUCTPbI AaHHbIX, KOTOPbIE NOMOratoT B NMOUCKE HEUCTNPABHOCTEMN.

o Ob6pabaTbiBaTh MHPOPMaALMIO, NOKa3aHHy Hanbonee pacnpocTpaHeHHbI-
MU crneumanbHbIMKU MapkepamMmu U permcTpaMmn AaHHbIX.

o [lucaTb HeBonbLIMe NPOrpaMmbl, KOTOPbIE MOMYT NPefOCTaBNATL ANarHo-
cTU4eckne PyHKLUN.

o Wcnonb3oBaTb anarHocTuky ¢ nomolbio GX Developer ans BbisiBrneHus
OLUNBOK.

Mamepuanbr: Pykosogcteo no oby4eHuio FX-TRN-KIT-R
YyebHbin cteHg FX-TRN-KIT-R

14.1 CneumanbHble M-mapkKepbl

CneunanbHbii mapkep M8000 v BhiLLe 3ape3epBMpOBaHbI ANst cneumarnbHbIX
cuctemHbix uenen. B MINK FX1S, FX1N, FX2N n FX2NC k aton obnactu npu-
HagnexaTt M8000-M8255. B FX3U k aton obnactu npmuHagnexat M8000-
M8511. CneumanbHble M-Mapkepbl UMEKT pasfnnyHble CUCTEMHbIE DYHKLINN.
MonHbIN cnvcok cneumanbHbiX M-MapkepoB MOXXHO HauTu B rnaee 36 PykoBo-
actea no nporpammupoBaHuto FX3U vnun B meHto CnpaBka GX Developer.

CneumanuanpoBaHHble M-Mapkepbl MOryT ObITb NOME3HbIMU Kak Ans nporpam-
MUPOBaHUSA, Tak 1 Ansa otnaaku. NpuBegemM HEKOTOpPbIE U3 TUMUYHBLIX AUarHo-
CTUYECKMX creumnanbHbiXx M-MapkepoB nepeyncrenbl HUXe.

M8004 Yka3sblBaeT, 4To obHapyxeHa owmnbka
M8006 PaspsikeHHaa 6aTapes
M8060-M8068 ®narn obHapyxeHnsa ownbok

M8064 Ownbka napameTpoB

M8065 CwuHTakcmyeckas owmbka nporpamMmmbl

M8066 Ownbka nporpaMmMmMpoBaHus

M8067-M8068 OnepaunoHHas owmnbka (T.e. geneHune Ha 0)

CneumanbHble mapkepbl M8060-M8068 nmetoT cooTBeTCTBYOLWME CneLmanb-
Hble pernctpbl AaHHbIX D8060-D8068, koTopkie coaepxat Homep owmnbkn. OHK
OyayT paccMOTpeHbl B cnegyowem pasgene.

Cnepytowme crneumnanbHble M-mapKepbl He ABMNSTCA OUArHOCTUYECKMMN Map-
Kepamu, HO O4eHb NOMe3Hbl NPY NPOrpaMMUpPoOBaHNK (HEKOTOPLIE YXKe UCMONb-
30BannCb B pasfiMyHbIX y4ebHbIX NpoekTax):

M8000 Bcerna nmeet 3HaveHne "1" (ana MNMJIK B pexxume RUN)

M8001 Bceraa umeert 3HauveHune "0" (ansa MJIK B pexnme RUN)

M8002 Mnynbc nHMumanusaumm (HopmasibHO Pa3OMKHYThIN KOH-
TakKT)

M8003 Mmnynsc nHnymanusaumm (HopmasnbHO 3aMKHYThIA KOH-
TakKT)

M8011 10 MC TaKTOBbIN UMMYNbC

M8012 100 MC TakTOBbIN UMMNYINbLC

M8013 1 € TakTOBbLIV NMNYIILC

M8014 1 MWH TakTOBbIN MMMYSILC
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Mepengute Ha akpaH "Pa3gen 14.1; CneumanbHble M-mapkepbl" Ha UHTep-
dence GOT. HekoTopble M3 yKazaHHbIX BbIlLE CneumanbHbiX MapKkepoB KOH-
Tponupytotcsa Ha uHTepdgence GOT.

14.2 CneumanbHbie D-perucTpbl

CneumanbHble perncTpbl AaHHbIx D8000 v Bbiwe 3ape3epBrpoBaHbl A5 che-
umanbHbix cuctemubix uenen. B MJIK FX1S, FX1N, FX2N, n FX2NC k aton 06-
nactn npuHagnexat D8000-D8255, B FX3U — D8000-D8511. CneunaneHble
pernctpbl D nmerT pasnuyHblie cucteMHble yHKUMK. MOoSTHBIM CnMCoK cneum-
anbHbIX D-pernctpoB MOXHO HanTu B rnase 36 PykoBoacTea no nporpaMmmumpo-
BaHuto FX3U mnu B meHto Cnpaeka GX Developer.

HeKOTOpre N3 TUMNYHBLIX ONarHOCTN4YEeCKNX cneunanbHbIX D-peI'VICTpOB nepe-
YUCIIEHbI HNXeE.

D8004 Appec NnepBOro akTMBHOro Mapkepa owwmnobku (7.e.
3HadveHue 8064 ykasbiBaeT, 4To M8064 akTuBeH)

D8006 ABapuinHbIN YypoBEHbL pa3psaa baTapeu
D8010 TekyLwee BpeM4a Luknia nporpaMmmbl
D8061-D8068 Koabl owumnbok

D8064 Koa owmnbkn napametpa

D8065 Koa cuHTakcmyeckom owmbkmn nporpaMmmbl

D8066 Koa owmnbkn nporpaMmmmpoBaHuns

D8067-D8068 Koa onepaunoHHOM OWnMbKM
D8069 Homep wara owmnodkum

Cnepnytolume crneuunansHble D-pernctpbl He ABNSOTCS AUArHOCTUYECKUMN pe-
FMCTPaMn, HO OY€Hb NONe3Hbl NPY NPOrPaMMUPOBAHNA UMK OTNAaAKe.

D8001 Tun MJIK n Bepcusa mmkponporpammMmHoro obecneve-
HUS

D8005 HanpsikeHune 6atapen

D8013-D8019 Yacbl peanbHOro BpemMeHu

D8013 CekyHabl

D8014 MuHyTbI

D8015 Yacebl (24-yacoson coopmar)

D8016 [eHb

D8017 Mecsu

D8018 Nog (2 umdpbl 00-99)

D8019 HeHb Hepgenun (0-6, BockpeceHbe-Cyb6oTa)

D8020 BxoaHon douneTp (0-60 B Mc, rae 0 = MUHMMarnbHO

BO3MOXHbI annapaTtHbln UnbTp, 3aBUCALLMIA OT
agpeca ornepaHga)

Mepengute Ha akpaH "Pa3gen 14.2; CneunanbHble pernctpbl D" Ha nHTEp-
dence GOT. HekoTopble U3 yKa3aHHbIX Bblle cneuuanbHbiX perncTpoB AaH-
HbIX KOHTpPONMpYLOTCA Ha uHTepgerce GOT.

14.3 YaoOHbIe uenu noncka HemcnpaBHOCTEN

lMokasaHHas HWXe Lenb yKkasbiBaeT, 4To HanpsixeHne 6atapeun MNJ1K sasnsetcsa
HU3KNUM. BUT TpeBorn BKNOYAET BbIXO, KOTOPbIA MOXET akTMBU3NPOBaTb CUr-
HanNbHY namMmny Unn CMpeHy 1 T.4.

M8006
| {¥001
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14.4

Korga Bo3HuKaeT owmnbka, cxema coxpaHsieT Ko owmnbku u war owmnbku. Ecnn
CrNoBHble onepaHabl Ha3Ha4YeHWs Lenu Bbinn 06bABMNEHbI Kak (PUKCUPOBaHHbIE
B napameTtpax MK, nnn ecnun cnoBHble onepaHabl NpUHaanexaT gnanasonHy
D512-D7999, To nHpopmaumsa o6 owmnbkax 6yaeT coxpaHeHa gaxe npu nepe-
kntoyeHuu MNINK B pexxum CTOIT nnun oTKNOYEHUM 3NEKTPONUTaHMS.

[1ov DB004 D512

[1ov DEOGY D513

MUcnonb3oBaHWe YacoB peasibHOro BpeMeHuU

Bce INMJIK cepun FX nmeroT BO3MOXHOCTb MCNOMb30BaHUS YacoB pearibHOro
BpemeHun. HaumHasa ¢ FX2NC ans aton Bo3aMOXHOCTM TpebyeTca kacceTta na-
MSATW C YacaMu pearnbHOro BpemeHu. [laHHble Ansa 4acoB pearnbHOro BpeMeHu
XpaHATCA B crneunanbHbiX pernctpax gaHHbix D8013-D8019, kak obcyxaanock
Bbilwe. MimeeTca MHOXECTBO KOMaHS, KOTOpble MOryT MCNOSb30BaTbCA A5
A0CTyna K JaHHbIM B Yacax pearnibHOro BpEMeHU; HEKOTOPbIE U3 HUX NOKa3aHb!
Hwke. bonee nogpobHoe onucaHne aTUX MHCTPYKLUMIA CM. B rnaese 21 PykoBo-
AcTBa no nporpammupoBaHuto FX3U.

Ecnn pernctpbl D8013-D8019 gomkHbl 6bITb MOANMULMPOBaAHLI KOMaHOAMW,
KpOME OMMUCaHHbIX HUXe, Yacbl peanbHOro BpeMeHn AOMMKHbI BbITb OCTaHOBME-
Hbl. YTOObLI OCTAHOBUTL Yachkl, BKNOYMUTE cneumanbHbii mapkep M8015. Korga
M8015 cHoBa cbpacbiBaeTcs, AaHHble 3 D8013 — D8019 3anunceiBaoTCs BO
BHYTPEHHME Yackl peanbHoro spemenun MNJIK. Ecnn yackl He ocTaHOBIEHbI Ne-
pen peryrimpoBKOn, USMEHEHUS HEe BO3bIMEIT 3PdeKT.

Ecnn TpebyeTca oTobpaxeHue 4 pa3psiaoB roga, MOXHO HanucaTb KOA penen-
HoW gmnarpammel, 4Tobbl npnbasutb 2000’ k perncTtpy roga D8018, nsameHus
MHAMKaumMo 00 4 pa3psaos, HO (hakTUYeCcKn He MoanUUMpys 3Ha4YeHne rogos
B RTC. 310 Heobxoammo genatb Kaxabln pas, koraa MNJIK nepekntoyaetcs s
pexxuma STOP B pexxum RUN, noatomy aTa npouenypa 4OMKHaA 3anyckaTbCs
Mapkepom M8002.

TRD — CuutaTb Bpems CyTOK v party

KomaHga cuntbiBaHus BpemeHn (TRD) ncnonbayetca ons cHNTbIBaHUS AaHHbIX
YyacoB peanbHoro BpemeHu NMJK n3 cneymanbHbIX perncTpoB gaHHbix D8013-
D8019 B gpyrue cnosHble onepaHabl B yctponctee namsatu MNMJIK. KomaHga ko-
nupyeT BCce 7 perncTpoB B 7 NocreaoBaTeribHbIX PEMMCTPOB, CreayLwmx 3a
pPermncTpom HasHayeHusi CNOBHOMo onepaHaa.

TWR - lNepeanaTtb BpeMs CYyTOK U AaTy B KOHTposep

KomaHga nepegaym BpemeHun B kKoHTponnep(TWR) ucnonesyetcs ans nepesa-
NUCK gaHHbIX YacoB pearnbHoro BpemMmenn MNJIK B cneymanbHbIX perncTpax gaH-
Hbix D8013-D8019 3HayeHuaAMM N3 gpyrnx CNOBHbIX onepaHaoB B YCTPOUCTBE
namatu MNJIK. Komanga konuvpyeT 7 nocrnefoBaTesbHbIX PEMMCTPOB, HaYMHada
CO CITOBHOrO perncrpa UCToYHuKa, B 7 cneumanbHbix D-pernctpos, KOTopbIn
dopMMpYyOT AaHHble YacoB peanbHoro Bpemenu MJ1K (D8013-D8019).

TCMP — CpaBHeHue AaHHbIX YacoB

KomaHga cpaBHeHus BpemeHun (TCMP) cpaBHMBaET TpU NPOU3BOSIbHbIX CIIOB-
HbIX OnepaHaa UCTOYHMKA, COOTBETCTBYIOLLUMX YacaM, MUHyTaM, U CEKyHAaMm, C
AaHHbIMW Tpex nocrnefoBaTeNbHbIX CITIOBHbIX ONepaHAoB AN YacoB, MUHYT U
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CEKYH[,, COOTBETCTBEHHO (Yy4TUTE, YTO 3TOT NOPSA0K NPOTUBOMOSNOXEH PErNCT-
pam RTC D8013-D8015). PeaynbTaTthl 3anucbiBatoTcs B rpynny 3-6MToBbIX
onepaHaoB, KoTopble MoryT 6bIThb Y-Bbixogamu, M-mapkepamu nnm S-
Mapkepamu. 3 buta pesynbTata NpeacTaBnalT CMTyauum, Koraa nocnegosa-
TenbHblE AaHHbIE CITOBHOMO ornepaHaa UCTOYHUKA MEeHbLUEe YeM, paBHbl, UNn
fonbLue YeM AaHHblE CIOBHOrO ornepanaa npov3BOSfIbHOrO MCTOYHUKA, COOT-
BETCTBEHHO.

TZCP - CpaBHeHMe AaHHbIX YacoB C Auana3oHOM

KomaHga cpaBHeHus gaHHbIX YacoB ¢ guanasoHom (TZCP) cpaBHMBaeT oauH
Habop M3 Tpex nocnenoBaTernbHbIX CIIOBHbLIX ONEPaHa0B UCTOYHMKA C ABYMS
HabopamMu 13 Tpex nocrnenoBaTesibHbIX CNIOBHbLIX ONepaHaoB, KOTOpble coaep-
XaT BEPXHUI N HWXKHUIA Npeaenbl ANa CpaBHMBAEMbIX JaHHbIX YacoB. Pe3ynb-
TaTbl 3anMcbIBalOTCA B rpynny 3-6UTOBbIX onepaHaoB, KOTOpble MOryT 6bITb Y-
BbIxogamu, M-mapkepamun nnm S-mapkepamu. 3 6uta pesynbTaTa npeacras-
NAT cMTyauuu, korga Habop nocnefoBaTenbHbIX JAHHbLIX CIIOBHOrO onepaHaa
NCTOYHMKA MEHbLLE YeM, paBeH, Unu Gonblue YeM gmanasoH AaHHbIX Yacos,
COOTBETCTBEHHO.

TADD — CnoXxeHue AaHHbIX YacoB
TSUB - BblunTaHue AaHHbIX YacoB

WHCTpyKumMn cnoxenus u BblumntaHna spemenn (TADD 1 TSUB) nossonstoT
CKnagbiBaTb UM BblYUTaTb ABa Habopa 13 Tpex nocnegoBaTesnbHbIX CNOBHbIX
onepaHaoB MCTOYHMKA OAHHBIX BPEMEHM M 3anMcbiBaTb pe3ynbTaT B TPETU
Habop 3-x nocnefoBaTeNbHbIX CIIOBHLIX ONepaHAOB Ha3Ha4YeHus. OTN CrioB-
Hble onepaHabl cogepXaT LaHHbIe YacoB, MUHYT, N CEKYHA, COOTBETCTBEHHO,
KaK 1 BCe NpoYMe MHCTPYKUMn 06paboTkm BpeMeEHM.

XCH - O6MeH aaHHbIMKU

Komanga obmeHa gaHHbiMn (XCH) He cBaA3aHa HENOCPEACTBEHHO C UHCTPYK-
uMssmm 0bpaboTKkn BpEMEHU, HO MOXET ObITb NOME3Ha NPU NX NCMONb30BaAHUN.
KomaHpa XCH obmeHuBaeT gaHHble Mexay AByMS 16-6MTOBbIMU CNOBHBLIMU
onepaHgamu; Npy 3TOM 3HaAYEHNSA KaXX4oro CrIoBHOro onepaHaa obMeHnBaeTcs
n oba CrnoBHbIX onepaHga nepesanucbiBatoTcs. 32-6utoeas Bepcusi 3TON Ko-
mMaHabl DXCH BbinonHseT Ty xe oyHKUuio ¢ 32-61MTOBbIMM CNOBHBbIMMK OnepaH-
Aamu.

14.5 YnpaxHeHue [ekpeTHoe BpemA

MJIK He nmeeT Kakon-NnMbo BCTPOEHHOW ONUUK ANs yyeTa AeKPEeTHOro (neTHe-
ro) BpemeHu. Ecnm HeobxoanmMo nepexoanTb Ha NeTHee BpeMs, CrieayeT Ha-
nucatb Kog penenHon gnarpammel, ynpasnsowmin Yacamum MNJIK. Huwke nokasaH
aMepUKaHCKUI CTaHOapT AN 4EKPETHOrO BPEMEHW.

B nepBoe BockpeceHbe anpens B 2 Yaca 4o NonyaHs NepeBecTy Yachl
Ha OAVH 4Yac Bnepea

B nocnegHee BockpeceHbe OKTABps B 2 Yyaca A0 NonyaHsi nepeBecTtu
yacbl Ha OAMH Yac Ha3ag.

Hanunwwute penennyto guarpammy anga MNJK, nepesogsulyto 4acel peanbHOro
BpeEMEHM Brepea BECHOM M Ha3ag oCeHblo. byabTe BHMMaTENbHbI, Yacbl HEOO-
XOOMMO NepeBecTn Hasap TONbLKO oanH pas!

Mocne Toro, kKak penenHas agnarpamma 6oina seegeHa B GX Developer u 3anu-
caHa B NJIK Ha y4ebHOM cTeHAe, nepenguTe Ha akpaH "Pasgen 14.5; Ynpax-
HeHune — [lekpeTHoe Bpems" Ha nHtepdernce GOT. CywecTByeT MHOIO CNoco-
60B BbINOSTHUTbL 3TO YNPaXKHEHNE, HEKOTOPbIE N3 HUX HENErKO MMUTUPOBATD.
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MpenycmoTpeHHbI akpaH GOT no3sonseT cTygeHTam BPpyYHYH OCTaHOBUTb
Yacbl peanbHOro BpEMEHU, NONEPEMEHHO UCMNONb3YS CneunanbHbIi Mapkep
M8015, oTperynupoBaTb COOTBETCTBYHOLLME PErUCTPLI JaHHbIX YacoB, U 3aTeM
CHOBa 3arnycTuTb Yacbl pearibHOro BpeMeHu. Yyturte, 4yto D8019, npeacras-
NALWANA OeHb Hedenu, MOXHO He perynmpoBaTh, Tak Kak Yacbl peasnbHOro
BPEMEHM BbIYUCNAET OEHb HEAENN B 3aBUCMMOCTM OT UMELLMXCS MPOYMNX
AaHHbIX YacoB. Takke y4TuTe, 4YTO Nodble BBEeAEHHbIE HEMpaBuibHbIE AaTa U
Bpemsi OyoyT aBTOMaTMYeCKM OTBEPrHyThI, kKorga M8015 Bo3spaTtuTtca B co-
ctosiHMe "0". JTOT aKpaH NOMOXeT CTyAeHTaM OTnaxmnsaTtb UX perenHble ana-
rpaMmmbl 4ns1 NPUNOXEHUS, ONMUCAHHOIO B YNPaXXHEHUU, a TaKkKe OEMOHCTPUPY-
eT oanH oT cnocobos ucnonb3oBaHns GOT kak yaobHOro 1 nNone3Horo NHCT-
PYMEHTa OTnagku.

14.6 OuarHocTtuka ¢ nomowbio GX Developer

Co3spaiiTe HOBYIO NMporpaMMy 1 BBEAWUTE 3BEHO, Kak NMokaszaHO HUXeE:

X010
[ [DIV K4 KO DO

Wccnenyem npmBeaeHHOE Bbille 3BEHO. YTO CNy4nTCs, KOrga BKIIHOYMTCA
X010? dukcmpoBaHHaga gecsaTuyHas KoHcTaHTa 4 6yaeT pasgeneHa Ha 0, u pe-
3ynbTaT coxpaHutca B DO-D1. OTa onepaums siBnsieTca HegonycTMMon, no-
CKOJNbKY B pe3ynbTaTte nony4yaercst 6eCKOHe4YHOe Ymncro.

3anunwuTte nporpammy B NJ1K Ha yuebHOM cTeHae mn Bkntounte X010.

,D,J'IFI noucka owmnodKkn, BbINOSTHUTE cnegywuwme waru:

1. Mepenaunte B meHo Diagnostics.
2. Bbibepute PLC Diagnostics. NosBnaeTca okHO, aHanorM4yHoe rnokasax-
HOMY HMXe:

PLC diagnostics E

PLC panel Monitor start/stop
LED status |

[
Stop manitor
[ 1BATTY
Hel
C_IFROGE =P
PLLC errar
Error indication
Current emar

M. | D etail | Error message Emor step | “ear/h
1 E705 Operation e 2 2007-

Homep owmnbkm 6705 ykasbiBaeT Ha oLNOKY, KOTOpasi MOSIBASIETCA B Cneuu-
anbHOM pernctpe gaHHbix D8067. Ha ware 2 Bo3HMKaAET owmbKa n CoXxpaHaTCs
B D8069. CoobLieHne 06 onepaumoHHOM OLWMBKe yKasbiBaeT Ha KO OLINOKK
8067, koTopbin xpaHutca B D8004.

3. Boligenute owmnbkKy, LWenkHyB Ha Hen
4. Haxwmute "PLC Error" B pasgene okHa Help.
5. [ormkeH NosiBUTLCA CrieayoLWniA 3KPaH:
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<> Help of GPPW (Error, code list )
File Edit Bookmark ©Options Help

Contents | Ihdex | | Print |

Error code listfError code 6705]

Applicable Machine Fi series PLC

Error code(DB067) G705

Error messages OPERATION ERROR
Step Number of error DE06S

LED status(RUN) oM

LED status(PROG.E} OFF

PLC ACT STATUS RUMN

Diagnosis timing While in the RUN state.

Errer contents and causes
Anincompatible device has been specified as an operand for an applied instruction.
Managing method
This error occurs during the execution of an operation.
YWhen an OPERATION ERROR occurs, STOP the PLC enter prograrmming code and correct the fault.
Mote:
Operation error can occur even when the syntax or circuit design is correct, e.g. TOZ is a valid staternent within an
Fx PLC. But if Z had a walue of 10000, the data register T10000 would be atternpted to be accessed. This will
cause an OPERATION ERROR as there is no T10000 device available.

OTOT 3KpaH OOBACHAET BO3MOXHbIE MPUYMHBI COCTOSHUSA OLLUMOKM M BO3MOX-
Hble pelueHns. XoTa aeneHve Ha 0 He 3a4aHo 30eCb SIBHO, OHO MOXET ObITb

MHULMMpPOBaAHO obpalleHneM K "HecoBmecTuMomy onepangy” (T.e. KO kak ge-
nnTento).

14.7 MeHio Find/Replace (Hantun/3ameHuTtb)

GX Developer npegoctaBnsieT He- E RN Comvert  Wiew Online  Diagnoskics
CKOJTbKO pasnuyHbIX METOA0B Afis Nno- Find device ... CI+F
Kanusauum onepaHgoB U MHCTPYKLMNA. Find inskruction ...

MeHto Find/Replace BkrntoyaeT pasHo- Fﬁﬂd stepmo. ...

o6pasHble MHCTPYMEHTbI A5t noucka Ff”d character string ...

unu Moaudukaumm npoektoB GX Find contact ar coil Ale+CHF7
Developer. ®yHkumn noncka 6yayT mc- Replace device .. Chl+H

KaTb B NporpamMmme BCE BKIOYEHNS One- Device block replacement...

paHooB, KOMaHg, Unu CTPOK. CDYHKLI,VIVI Replace instruction ...

Zhange openjclose contact ...
3aMeHbl NMo3BOJIAI0T 3aMeHATb onepaH-

Abl, UHCTPYKLNKN, OTKPbITbIE/3aKpbITbie
KOHTaKTbl, 1 gpyrne onuuun. OyHKunm
nepekpecTHbIX ccbinok "Cross
reference" 1 MCNOMNb30BaHHLIX ONepaH-
noB "used devices" NnokaxyT BCe BXOX-
AEeHUs yKaszaHHOro onepaHga B npo-
rpamme, unm Bce onepaHabl, KOTOPbIE UCMOMb3YTCA B NpOorpaMmve.

Replace characker string ...
Change module start address ...

Zross reference window display, ..
Cross reference list ...
Lisk of used dewvices ...

CnpaBa nokasaH cnmcok onuun B meHto Find/Replace.
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Find Device (Haitn onvepaH,q) no3sonsa- [P X
€T HaxoOuTb yKa3aHHbIN agpec onepaHaa

He3aBMCMMO OT KoMaHabl. [porpamma Device [ Findni=nt |
6yoeT nocnenoBaTenbHO UCKaTb Kaxaoe | o o |

BXOXKOEeHWe ornepaHaa BO Bcel nporpam-
Me . B 3ToM OkHe nmeeTcst HECKOMNbKO

Find direction Find option

onuuin. Onumn HanpasneHUs noucka & From top to battom & None
"Find direction" B HMXHeW neBon yactu " From cursaor to bottam " Digit
OKHa NOo3BOJIAKT 3a4aTb HarnpaBlieHne " ™ Fram cursor ta top " Multiple words

30HY nowcka.

B HWxHe npaBon YacTn okHa, uMeeTcsa Takke 6nok onumi nomcka "Find
option" ; OH onucaH Huxe.

None (HeT) 3actaBnseT pyHKUMIO NOMCKa onepaHaa crewumanbHO Uc-
KaTb BBEJEHHbIN agpec onepaHaa.

Digit (Uncno) nossonseT yHKUMM NoMcKa onepaHaa nckaTb agpec
onepaHaa B criose 6utos. Hanpumep, novck mapkepa M110 ¢ onumen
"Digit" obHapy>XuUT, 4TO OH UCMONb3YEeTCs KaK YacTb OT CneayoLen nH-
cTpykummn TO.

X002
} [To H0 ) R4M100 Rl

Multiple Words (Heckonbko cnos)paclumpsieT nouck, Bknoyas nobon
CMOBHbIN onepaHg, KOTOPbI UCMONb3yeTCH MHCTPYKUUAMK C onepaHia-
MU, BKIMIOYAKOLWMMN HECKOMNbKUMM CnoB. [Nounck pernctpa gaHHeix DS ¢
onumen "Multiple word" o6HapyXuUT, YTO OH UCMOSb3YEeTCs KakK YacTb
cnegywowen komaHasl FROM.

M16
| [FROM =50 R0 il 6

Find Instruction(Haintn komaHay) no-  [F= s X

3BONSAET NocneaoBaTenibHO HAUTU BCe )
A o Inztruction I:l

BXOXOEHNS KOHKPETHOW KOMaHAabl. M3

NnepBoro rnosisi Co CNUCKoM BbibupaeT- | =l | Close

CH CMMBOJ pefienHon guarpammel, a
N3 BTOPOro NMons Co CIMCKOM — UCKO-
Mas KomaHaa. PyHkumm n3 6noka & From top to bottom
"Find direction" (HanpasneHue nowuc- © From cursar to hottom
Ka) yxXe 060y>K,D,aJ'II/ICb BblLLe. " From cursor ko top

Find direction

Find Step Number (Hantn Homep wwara) no3BondeT HanTu onpeaeneHHbIn
HOMep Lara B penenHon guarpamme. 3ta onums MoXeT ObiTb NOMe3Houn ¢ 06-
Cy>XAaBLUENCA BblLLE ANarHOCTUYECKON MHpopmaumen no owmnbkam MJIK gns
ObIcTporo obHapyxeHms owmnboK B nporpamme.

BBoast Homepa waroB ymMcna HenocpeAcTBeHHO  RALLEERCE E3
C umcpoBoro 6510ka cCTaHgapPTHOW KnaBmaTypbl | | OK | Exit

Bbl TaKKe aBTOMaTM4YECKM BBEAETE NUX B OYHK-
umto "Hantm Homep wara".
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Find Character String (Hantu ctpoky
CMMBOJIOB) NO3BONSIET HAWTW TEKCTOBbIE
ctpoku B npoekte GX Developer. Ecnn
aKTUBHbIM OKHOM SAABMNSAETCSA OKHO penemn-
HOW guarpammsl, pyHKUMS BygeT uckatb
TEKCTOBbIE CTPOKM B perienHon aua-
rpamme. Ecnv akTUBHBLIM OKHOM SABMISIET-
Cs1 CMIMCOK KOMMEHTapMeEB, NOUCK byaeT

npon3BoaAnNTbCA B KOMMEHTAPUAX. ,El,pyrl/le

Find character string

Characters

| [

Find direction
* Fram top to battom
" From cursar to battarn

" Fram cursor bo top

x|

Cloze

GroKM ONUUIN NPUMEHAKOTCSA NPY MOUCKE B
kommeHTapusx ("Device" (OnepaHa), "Find direction" (HanpasneHne noucka), un
"Find target" (Llenib noncka), no3Bonss N3MEHATb KPUTEPUM N METOAbLI NOUCKa.

Find character string

Find String |

Device Find direction

Al devices " Fram cursor to

Find target
Cloze

{+ Dizplaying device &+ From top to battom * Comment

battan " Aliaz

=l P
[E=

X

Find Contact or Coil (Haitn koHTakT
unu conar) HangeT Bce BXOXAEHUS B
penenHon guarpamme, rae ykasaHHbIn

Find contact or coil

Contact || ~ ||eFiFE] Close

agpec onepaHga Mcnosnb3yeTca Kak KOHTaKT unu katywka. B nepsom none co
cnmuckom BbibepuTte Contact (KoHTtakT) unu Coil (KaTtywka), 3atem B npasom
none co CNMCKoM BBeauTe agpec 6BUToBoro onepaHga. ATo NonesHo, Koraa
agpec 6utoBoro onepaHga Obinl 3anporpammMmMpoBaH MHOTO pa3 Kak KOHTaKT B
penenHon guarpammMme, HO TONbKO B OAHOM MECTE KakK KaTyLuKa.

Replace Device (3ameHnTtb one- Replace device

paHg)No3BONSET HAUTU N 3aMEHNUTb
agpec onepaHga wnu obnacTtb aa-
pecoB onepaHaoB B perienHon ana-
rpamme. Agpec OTAesbHOro one-
paHga MOXeT OblTb yKazaHHbIN AN
"Earlier device" (WcxogHoro one-
paHga) un "New device" (Hosoro
onepaHaa). Onuus "No. of
substitute points" (KonnyecTtso T0-
YyeK 3aMeHbl) 3a4aeT, Kakoe Konu-
4eCTBO nocnegoBaTenbHbIX agpe-
COB ONnepaHaoB crefyeTt 3aMeHnTb.
dnaxok ans "Move comments and
aliases" ([MepegaTb KOMMeEHTapUN
NnceBOOHNMbI) MO3BONSAET MPUCBO-
UTb agpecy 3aMeHAeMOoro onepaHaa

E arlier device

| El
El

Mew device

Mo, of substitute points
I =[oEC ~]

[ Move commentz and aliazes

-

Find direction

{* From top to battarn
i From curzor to baottam

" Specified range

I

Cloze

dilly.

KOMMEHTapun n ncesaoHUMblI, Npu-

CBOEHHbIEe aapecy 3aMmeHsoLero onepanga. ®yHkumm ns 6noka "Find direction”
(HanpaBneHwne noucka) yxe obcy>xganuch BblLLE.
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Device Block Replacement (3ameHnTb 610K onepaHgoB) aHanornyHa yHk-
LmMn 3aMeHbl onepaHga Replace Device, HO no3BonseT 0 HOBPEMEHHO 3aMe-
HATb AMana3oHbl agpecoB onepaHaoB. Kpome Toro, MoXXHO 04HOBPEMEHHO 3a-
MEHSATb Ipynnbl TAMMEPOB, CHETYMKOB, BXOA0B, U PEMMCTPOB AAHHbIX.

Device block replacement E|
Esrer device Mew device | Puints | Poinks format_| =

! Decirmal -
: Decimal hdl
3 Decirmal =l
: Decimal ha
: Decirmal =l
: Decimal ha
. Decirmal =l
: Decimal ha
: Decirmal =l
10 Decimal - |

T arget Program Optian

AN - ™ Move comments and aliases

-
Execute Close

Replace Instruction (3ameHuTb MH-
CTPYKLMIO) NO3BOSISIET 3aMEHATH
OQVH TUN KOMaHA Ha gpyron. None
"Earlier instruction" (McxogHas ko-
MaHAa) COAEPXUT TUN 3aMeHSEeMOMN
komaHabl, a "New instruction" (Hoas
KOMaHAa) 3a4aeT TUM 3aMeHSALLEN
KOMaHAabl. OTO MOXeET ObITb Nones-
HbIM MPU 3aMeHe BCEX BXOXAEHWUN
INC Ha INCP B penenHon guarpam-
Mme.

Change Open/Close Contact (3ame-
HUTb PA30MKHYTbI/ KOHTAKT Ha 3aMK-
HYTbIN) NO3BONSAET 3aMEHNTb BCE BXO-
XOEHWS1 pa30OMKHYTOro KOHTaKTa Ha
3aMKHYTbIN 4Ns1 OTAENbHOro agpeca
obuToBoro onepaHga, u HaobopoT.
Bo3MOXHO 04HOBPEMEHHO MHBEPTU-
pOBaTb COCTOSAHUS BCEX BXOXOEHUI
agpeca onepaHga. OTo NonesHo, ecnum
TMN BXoA4a, NpeayCMOTPEHHbIN AN
CTaHKa, N3MEHSAETCSH UIN HE COOTBET-
CTBYET KOy penenHon guarpaMmmbl,
HanpuMep, Korga nporpaMmma, kotopas
ncnonb3yeT HopMarnbHO 3aMKHYTbIe
CcurHanbl OCTaHoBa, UCNOSb3yeTcs Co

Replace instruction g|
E arlier instruction
| =l =l
Mew instruction l:l
| =l =l
Find direction o
™ From top bo bottamn ﬁ
" From curzor to botharm
" Specified range
| EIN =l
Change open/close contact E|

Device

Mumber of substitutes

Find direction
{* From top to battom
" From cursor ko bottomn

" Specified range

ﬂ:‘

i

I'l—i‘ m Cloze

T

CTaHKOM C HOpMaJibHO Pa3OMKHYTbIMW BbIKITHOHaATENTAMN.
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Replace Character String (3ame-
HUTb CTPOKY CMMBOJSIOB) NO3BONSET _ _

E arlier character string
3aMeHATb TEKCTOBbIE CTPOKU. JTa |
dYyHKUMA aHanormyHa obeyxaas- _

o e Mew character sting
Wwencs Bbiwe yHKkumm "Find |
character string". ®yHKumnsa nweT
BXOXOEHUS UCXOL4HOW CTPOKU CUM-
BosioB "Earlier character string" B
penenHon guarpaMmme, Crmcke Kom-
MEHTapueB, U CrMcKe onepaHaos,
N 3aMeHSeT NX Ha HOBYIO CTPOKY
cumBonos "New character string".

Replace character string L |

Replace character string

Kl

L«

Find direction
% From top to bottom

(X
e
=N
=
Cloze

" From cursor bo bottom

" Specified range

P2 -

E9

|| hal

E arlier String
oy | - [ Fepece |
Device Find direction Find target Q
fe" Displaying device {* From top to bottom ' Comment Close
Al Devices ™ From cursor bo bottarn " Alas

Change Module Start Address (3ame-
HUTb Ha4anbHbIM agpec Moay”ns) no-
3BONISIET 3aMEHATb agpec cneumnanbHOro

X

Change module start address

E arlier module addrezs range [0 - 7]

dyHKunoHansHoro moayns SFM. dyHk-
UMS MLWET B NpOrpaMmMe 1 3aMeHsIeT Bce
BXOXAeHus agpeca moayna SFM B nH-
ctpykuuax tmna TO unu FROM. 3agas
pasnuyHble 3HadYeHus B nonsx "Start"
(HayanbHbin) n "End" (KoHeuHbIN) 06-
nacTu agpecoB, MOXHO cpa3sy U3MEHUTb
KOO penenHon guarpammel anst obnactum
agpecoB SFM. Beeaunte agpeca mogyns
SFM "Start" n "End", n HOBbIN CTapTO-
BbI agpec moayns SFM. NHcTpykumn,
ncnonb3ylLme crapyto obnactb agpe-
coB mogyna SFM, 6yayt moandpuumpo-
BaHbl C UCNOSIb30BaHMeM obnacTtu aa-

I

Start End
— = . [ 5 L[]
Mew module start address [0 - 7)
Cloge
-
Find direction

{* Fram top ta battam

(" From curgor to bottom

=

" Specified range

o

pecoB moayna SFM Toro xe pa3mepa, HaumHas ¢ "New module start address"
(Hosoro HayanbHOro agpeca moayns), Nnoo4YepeaHo Unm Bce BMeCTe.

Cross Reference Window (OkHo
NepeKpPeCcTHbIX CCbINTOK) NO3BONSAET
3anyCTUTb MHOTOOKOHHYHO BEPCUIO
Cru1cka NepeKkpecTHbIX CCbINOK. ATOT
MHOFOOKOHHbIN 3KpaH MOXHO OTO-
OGpaxaTb B MIMTOYHOM M KackagHOM
pexnmax, MUHUMU3NPOBaTb UK ne-
pemeLlaTb OTHOCUTENbHO OPYrmX
OKOH Ha paboyem npocTtpaHcTBe. Ero
He HY>XHO 3aKpbiBaTb ANdA AOCTyna K

Hl Cross reference window

Dievice/Label Comment

| =
Find option

™ Digit/Multiple
|There iz zome errar in device settings,

Find range

All programs -

Program ... | Block | Step | Sequsnce... | Imstruction | Pasit fon

APYrMM OKHaM.
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Cross Reference List (Cnvcok nepekpecTHbIX CCbINOK) NO3BOSSET 3anyCcTuUTb

BCI'IJ'IbIBaIOLLl,yIO BepCV“'O Crnncka ne- Cross reference list IMﬁJNI EI
PEKPECTHbIX CCbIJTOK. 3710 BCNNbI-
Find device Target l:l
BawLlee OKHO OCTaHETCA NoBEpPX e
. 6 || j f* Device pragram Cloze
BCEX APYIrNX OKOH; ero Heooxognmo Find range b
3aKpbITb ANg OOCTyNa K APYrMM OK- an =]
Find option
HaM.
f* MNane
" Digit
" Multiple words
Carnment
Blockl Step| Sequence step | Instucti.. | Pos... | Program name
£ >

List of Used Devices (Cnncok ncnonb3oBaHHbIX onepaHAoB MO3BOMAAET NoKa-
3aTb CMMCOK ONepaHaoB, UCMNOSb3YEMbIX B penienHon guarpamme. Cnncok
MOXHO KOH(pUrypmpoBaTb, YTOObI NOKa3biBaTb ONUCaHWe Anst OAHOW nporpam-
Mbl (B cepumn FX nopgaepxmBaeTtcsa Tonbko ogHa nporpamma Ha NMJ1K) nnm scex
nporpamm B MK (gna MJIK Q-cepun). Agpec gaHHbIX BBOAUTCSA B OKHO Find
device (Hantn onepaHg); HaxkaB KHOMNKy "Execute", Bbl NONy4YnTe CNUCOK, Ha4un-
Has C yKasaHHOro agpeca onepaHaa. imetotca ABe KONMOHKK, B KOTOPbIX ByaeT
nokasaHa 3Be3gouka (*), ecnv cooTBeTCTBYIOLWNIA afpec AaHHbIX UCMOMb30-
BasiCs B Ka4ecTBe onepaHaa Bxoaa unum Bbixoda. Bxoabl BKNOYaOT AaHHbIE
NCTOYHMKA ANS NPUKNaAHbIX KOMaHA, a BbiXO4bl BKOYAKOT onepaHabl HasHa-
YyeHus npuknagHeix komaHg. "ERR" nossnsietcsa B konoHke "Unpaired", ecnn
agpec onepaHga nUcnonb3yeTcs Kak BXOA4 UNWU BbIXOA, HO He U To, 1 apyroe. B
3aBMCUMOCTW OT agpeca onepaHga u ero UCnonb3oBaHMsA B NporpamMmmMe, 3To He
oba3aTenbHO ABNSETCS OLNOKOMN.

List of used devices

" Target the whole program

 Specy th gt o NN |
=

~ Find device |

* Device program Q

- Display range [ 2 |

Device =l = Count | Tnpaired Comment

_t ]_

X
[Eoe
Close
BT
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14.8 TpaccupoBKa AaHHbIX

GX Developer BkrntoyaeT MHCTPYMEHT OTNaakn, HasbiBaembin "Trace" (Tpaccu-
pOBKa). ATOT UHCTPYMEHT NO3BOSISIET NPOrpaMmMmnCTy n3obpaxartb COCTOSAHME
3Ha4veHun B JIK yepes kakoe-1o BpeMs. MHCTpymeHT BbinosniHsaeTcs B 1K, Tak
4YTO OH He orpaHuyeH cnocobom ceasn mexay MK n MNIK.

MJIK cepun FX nogaepxunBaeT TpaccupoBky Ao 512 obpasuos gaHHbix. O6-
pa3subl MOryT ObITb OCHOBaHbl Ha 6a3e uuknos MNJ1K nnu Ha perynmpyemMom uH-
Tepsane ot 10 mc go 2000 mc, ¢ warom 10 mc. Obpasubl MOryT 3anyckaTbecs
nporpaMmmHbIM obecrneyeHnemM nnm ¢ NOMOLLbHO 3Ha4YeHUst BUTOBOro NN CNoB-
Horo onepaHaa B MNJIK. dyHkuma TpaccmpoBkn gaHHbiX B 1K cepun FX moxeT
peructpupoBatb 4o 10 6UTOBbLIX onepaHaoB U 3 CMOBHLIX onepaHaa ogHOBpe-
MEHHO.

GX Developer BkrntoyaeT BCTPOEHHbIN MacTep, NOMOratLLnin B KOHpUrypmpo-
BaHWN NpocneXmBaeMblX JaHHbIX. HAacTpOrKM MOXHO Takke 3agaBaTb BpyY-
Hyl0. 3agaB HACTPOWMKM TPACCUPOBKU, UX MOXHO COXpaHuTb B chann Ha [MJIK,
KOTOpbIN 3aTeM MOXeT 6bITb cunTaH 13 MNJIK. Pe3ynbTaTbl TPACCUPOBKN MOXHO
BbIrPY3UTb NOCIEe 3aBepLUEHUS TPAaCcCUPOBKMK, a Takke yaanuTtb ¢ MJIK.

[Mocne ToOro, Kak faHHble 3aBepLUEHHOW TpacCcuUpoBKM BblrpyxeHbl u3 MMJIK, nx
MOXHO npocmoTpeTb B nporpamme GX Developer nnu Beisectn B .CSV chann,
KOTOPbIN MOXET ObiTb MPOCMOTPEH UNKN NPeACcTaBfeH rpamnyeckn ¢ NOMOLLbIO
Microsoft Excel.

Sampling trace g]

" ‘Wizard zettiing/execution

= Trace EHECUtiDn...| > Trace rezult... |

" Individual settingexecution

Trace setting

Trace condition zettings Trace data zettings
Mo.of traces

After trigger

number of imes 212 Times

Trace point zetup

Each zcan . T
Device specification

Trigger paint setup Bit dewvice Mo setting

At the time of trigger operation from G Developer Word device Na setting

Trace zettings file operation

Fead file... Write file... Delete file... | Cless
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TJ1IABA 15 - [JoxkymeHTaumns m pacnevdyarka

B cpaBHUTENBHO NPOCTLIX NporpammMmax, Hanogobue NCNonNb3oBaHHbLIX B 3TOM Kypce
oByYeHuns, N HanMcaHHbIX CaMMM MPOrPaMMUCTOM, AOBOJSIbHO MPOCTO UCKaTb OLUMOKM
npu BO3HUKHOBEHWNN Kaknx-nmbo npobnem. OaHako, npeacraBbTe cebe nporpammy,
cocroswyto n3 4000 waros, KOTOPYHO Hanucan 2 roga ToMy Hasaj COTPYAHWK, YBO-
NMBLUNIACA U3 KOMNaHuW. bes3 ookymMeHTauum MoXeT okas3aTbCsi NOYTM HEBO3MOXHbIM
yCTpaHuTb Npobnembl B 3TOM nporpammMme. BoT noyemy AOKyMeHTUpoOBaHWe SBnseTcs
OYeHb BaXXHbIM 3Tanom B CO34aHMM NporpamMmbi.

Henu enaebr: 3aBeplunB 3Ty rnasy, cnyLwartenu CMoryT...

o Onucatb 4 TMNA AOKYMEHTaLUN.
o [o6aBuTb OOKYMEHTaALMIO K Nporpamme.
o OnucaTb pasnuyHble onuMmK Ans pacrnedyaTky nporpaMmbi

Mamepuarnbi: PykoBoacTtBo no obyyeHmto FX-TRN-KIT-R

GX Developer npeanaraet 4 Tna OKyMeHTaUuWU: KOMMEHTapun, TEKCTOBbIE BCTaBKN,
HagnMcun n nceBaoHMMbI (MHorga HasbiBaeMble "MeTkamu onepaHaos").

3amevaHne Kak oTMevanoch Bbille, MOXHO 000aBnATb U UBMEHATb onepaHabl U UH-
CTPYKUUM, ABaXAbl LWESKHYB Ha 3BeHe Unu onepaHae. dta pyHKums He byaeTt pabo-
TaTb, KOraa BblIbpaH MHCTPYMEHT AoKyMeHTauun. OgHako, UMEKTCs 1 Apyrne meToabl
aobasneHns n mognukauumn koga penenHon guarpaMmmebl.

15.1 KoMMeHTapuu

KommeHTapuu npucsamnsatoTcs onepaHgy, 4tobbl obecneynTs Ha3BaHne unum
onucaHme. TUNUYHLIMXU KOMMEHTapPUSAMKU AS1s onepaHaa BBoAa ABMSKTCS:
kHonka "Ctapt", "3arpy3nTb 650K CBA3aHHbIX NepeEMEHHbIX", U T.4. TUMUYHbIMU
KOMMEHTapuaMmn 4ns KaTyLKN Unn BHYTpeHHero 6uta saenatrca: "CurHanbHas
namna", "Bkntountb gsuratens 1", "lNMpouecc paspelwien" n 1.4. KommeHTapun
MOryT UMeTb 4 CTPOKM NO 8 CUMBOSIOB, 3 CTPOKM MO S5 CUMBOSIOB UMK 2 CTPOKU
no 8 cMmMBOSIOB. OTO YCTaHaBMMBAETCA B MYHKTE hopmMaTa KOMMEHTapus
"Comment format" B meHto View.

Mo ymon4yaHutio TeM MMeTCsa ToNbKo onuumn "4 * 8 cumeonos" n "3 * 5 cumeo-
nog". Ytobbl ncnonb3oBatsb "2 * 8 cumBONoB", nepengmte B MeH0 Tools n Bbl-
oepute "Options". LLlenkHnTte Ha Bknaake "Whole data" v Bbibepute "16" na
nons co cnuckom "Common device comment". Korga Bbl cHOBa BbibepeTe
nyHKT "Comment format", Tam 6yayT onuun "2 * 8 cumsornos" n "3 * 5 cumeo-
nos".

Ona pobasneHns kommeHTapus Bbibepute "Comment” B nyHKTe

4

"Documentation" B meHto Edit, nnu wenkHMTEe Ha ropayen Knasuvile ok B MHCT-
pyMeHTarnbHoW naHenun. Belbpas MHCTPYMEHT CO34aHUA KOMMEHTapUs, ABaX-
Abl LWENKHUTE Ha Nobom onepanae B penenHon guarpamme n BBEAUTE KOM-
MEHTapun Ansa onepaHaa B OTKpbIBLLEMCS Anarno-

rOBOM OKHe. ArbTepHaTUBHO, B CMMUCKE AaHHbIX Enter device comment [ X010] C... [X]
npoekTta "Project Data List" packponTte anemeHT I
"Device comment" v gBaxkapbl LWEeNKHUTEe Ha nos- T

aNcel

BusLemcs anemente "COMMENT" . 3ToT oTKpoeT
OKHO CrnmncKka KOMMEHTapueB, KOTOPbIE MOXHO CKOMMPOBAaTb W BCTaBUTb A1
NCcrnonb3oBaHus B Nobon nporpamMmme anekTPOoHHbIX Tabnuvu, Hanpumep,
Microsoft Excel.
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| M Device comment COMMENT g@@

= i
nii;z::ict} Device name ’m Display / BBOD' KOMMeHTapMﬂ

- ﬁ Device comment )Iz;;;.ce nane CommeV Aliaz | +|
(%] COMMENT o0 o

| Pararneter w0z

PLC parameter iggz

Device memoary X005

x006

X007

X010

w011l

x0O12

=013
®ol4d
X015
x0le
=017
®oao
X021
xozz
=023
xozd
X025

KoMmmeHTapuu gBns0TCA e AMHCTBEHHON (DOPMON LOKYMEHTaUNN, KOTOPYHO
MOXHO 3arpy3uTb B [J1K. Ecnin n3 MNJ1K Beirpyxaetca nporpamma, cogepxatlas
KOMMEHTapuu, To 3T KOMMeHTapumn 6yayT BUAHbI 1 HOBOMY nporpammucty. C
OPYron CTOPOHbI, TEKCTOBbIE BCTABKU N HAAMNUCU XPaHATCA B (panne npoekra
GX Developer. Ecnn gpyron nporpaMMUCT XenaeT nonyyYnTb K HAM SOCTyr,
noTpebyeTcs BbIBECTU Ha 3KpaH ucxogHbin npoekt GX Developer.

BaxHoe 3ameuaHue: MNJ1K coxpaHnT Tonbko nepsble 16 CMMBOMOB KaXXaoro
kommeHTapus. OcTanbHble CUMBOSbI B KOMMEHTapun 6yayT oTOpoLLEeHbI.

Ecnun nporpaMmucT xo4eT JOKYMEHTMPOBaTb NporpaMmmy, KOMMEHTUPYS ee Nno
Mepe HanncaHusi, eCTb BO3MOXHOCTb OTKPbIBaTb 4MarnoroBoe OKHO KOMMEHTa-
pusa Nocne HanMcaHna Kaxaon komaHabl. Nepengute B meHo Tools, BbibepuTte
"Options", n Beibepute onuuto "Continues during command write" (Mpogon-
XaTb BO BpeMs HanucaHusa KkomaHabl) B cekumm "Comment input” (Beog kom-
MeHTapus) B okHe "Options". Mpu BBOAE NMHCTPYKUM B nporpammy GX
Developer 6ygeT npegnaraTe BBECTM KOMMEHTapUIN 451 KAXKA0ro onepaHia B
KomaHae.

BblaeneHune namaTtu nop, KOMMEeHTapum

X/ | Y106b! 3arpy3nTts koMmeHTapuu B MK, ans Hux

= (Linset project) Heobxoanmo BbiaenuTb obnacTtb B namatu MJIK
+ -5t Program ANs xpaHeHusa nporpammbl. OHa Ha3biBaeTcs
- [§] Device comment "Comments capacity" n sagaetcqa B napameTpax
; Eaﬁ‘t";‘:'fm MK Ha sknagke "Memory capacity". locTyn k
PLC parameter napameTtpam [NJIK B Project D?ta List MO)L(HO
Device memary Nnosly4mTb, packpblB anieMeHT "Parameter" n
ABaXabl LLENKHYB Ha NOSBMBLLEMCS 3fIEMEHTE
"PLC Parameter". O6nactb KoMMeHTapueB
Ha3HavaeTcsa Kak Yymcno "0nokos", Kaxabl 6ok
yBENUYMBAET EMKOCTb NaMATN ANs1 KOMMEHTapUeENn

Ha 50 KOMMeHTapueB K onepaHaaMm, HO YMeHbLUIaeT NamMsaTb A9 XpaHeH s
nporpamm Ha 500 waros. [NomMHuTe, 4TO KOMMeHTapun ana X000 yynuTbiBaeTcs
Kak oauH onepang, aaxe ecnu X000 nosasnsieTcsa B nporpamme 15 pas.
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FX parameter E|
Memary capacity WDavice ]F’LC name ]IJD aszighment ]F‘LC syster(1] ]F’LC systen[2] }Positioning ]

Memory capaciy == BblaeneHHoe 4yncno 6nokos
a0 <] / KOMMEHTapueB
Comments capacity

Elock [0 black to 31 block) 500 Foirts < KonuyectBo KOMMeEHTapueB
File register capacity

[0 Block (0 block ta 14 black] 0 Foints OcTaBLuasaca namMsaTb ans
Program capacity <= XpaHeHNA nporpamMmbl

11000 Steps

Special Function kemary capacity

0 Block
[™ Special Function Block Settings(2 Blocks)

[ Positioning Instruction Settings(18 Blacks]

Default | Check | End | Cancel

Bbirpyska/sarpy3ka KOMMeHTapueB

Mpouenypa BbIrPY3KU U 3arpy3km KOMMEHTapUEB HECMOXHA U BbINOSTHAETCA
HenocpeacTBeHHO B okHe "Program Upload/Download". MNepepn BbIrpy3kon nnm
3arpyskon nporpammel Bblbepute onumio "COMMENT", aHanornyHoe onumm
"MAIN" onsa penenHon guarpammel, 1 Beibepute onuuto "PLC parameter" ona
napameTpos [MJIK. 3atem, BbibepuTe "Execute”, 4Tobbl BbIrpy3nTb Unu 3arpy-
3UTb NporpaMmmy, napameTpbl 1 KOMMEHTapUN.

Write to PLC E]
Connecting interface |USB FanS |F'LE module
PLC Connection Station No.[Host  PLC type [FR<30IC

| [ |

File: selection l Device data] F'rogram] Common]
Param+Prog | Select all | Cancel allselections|

Claze

=|-fz] Program
E MAIN Related functions
- @ Device comment Transfer setup...

COMMEMT

M
- @ Parameter Keyword setup...
E PLC parameter Femaote operation...
Clear PLC memory...
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15.2

TekcTOBble BCTaBKU

TekcToBble BCTaBKU, TaKKe U3BECTHbIE KAK KOMMEHTapUN K CXeMe Ui 3BEHY,
NCNONb3yHTCH ANA ONMCaHWs BCero 3BeHa. TUnnyHas TekcToBasi BCTaBKa Mo-
XeT uMeTb cneayrowmnmn Bua: "IOTOT 3BEHO XOET, NOKa CYETUYNK HE JOCTUTHET
20, n oTkpbIiBaeT BOpoTa".

Kaxxgasa TekcToBasi BCTaBka MOXeT BKntodaTb Ao 64 cumsornos. K ogHoMy 3Be-
HY MOXHO MPUKPENUTb HECKOSTbKO TEKCTOBLIX BCTABOK, YTOObI 06ecneyumnTb
nogpobHoe onnucaHve HasHavyeHus 3BeHa. TeKCTOBble BCTaBKM MOSBIISAOTCA
HaZ 3BEHOM MNonepek NeBon BepTUKaNbHOWN LUNHbI.

UTo6bl f06aBuTL TEKCTOBLIE BCTaBKK, BbibepuTe "Statement” n3 anemeHnTa

"Documentation" B meHto Edit, nnu wenkHMTEe Ha ropsayen Knasumile % B UH-
CTPyMeHTanbHoOn naHenu. BelbpaB MHCTPYMEHT TEKCTOBOW BCTaBKW, ABaXabl

LLeNIKHMTE Ha NtoboKr YacTn 3BeHa 1 BBEAUTE NpuUMeYvaHne Ansi 3TOro 3BeHa B
OTKPbIBLLEMCSH OManorosom okHe. Mnu npo-
CTO HaXXMUTE TOYKY C 3ansaToun B nobon mMo-
MEHT, KOra 3BeHO HaxoauTCcsa B pexunme 3a- = |
nucy "Write mode” v BBeauTe TEKCTOBYIO 9 Fegars Est |

Enter line statements

E xit
BCTaBKy MOCIe TOYKM C 3ansaToun. [ABaxabl
LLEeNIKHUTE Ha TEKCTOBOW BCTaBKe, YTOObI r— X

CHOBa €e MOAMULMPOBATL, UMW Wemk- [&1 <. [ 0K] Ext|He

HUTE Ha TEKCTOBOM BCTaBKE N HaXMUTe
kHonky "Delete", 4Tobbl ee yganutb. Korga k 3BeHy Ao6aBnsieTcs HeCKONbKO
TEeKCTOBbIX BCTaBOK, HOBblE€ TEKCTOBbLIE BCTABKWN MOABATCA MO CTapbIMU.

15.3 Hagnucwu

15.4

Hagnucu, KOTOpbl€ TaKKe Ha3blBalOT KOMMEHTAPUAMU K KaTyLLKaM, NMoABIIAKTCA
Hag KaTyLwKaMy unm npuknagHbiMm KOMaHgamMu BbiBOa B I'Ip&BOI?I 4acCTu 3BEeHa.

Hagnucmn MoxxHO ucnonb3oBath Ans N060ro AONONHUTENBHOIO ONNUCaHUS, HO
UX Lenb — NpegoCcTaBuTb MHPOPMaLINIO O BbIXOAE 3BEHA, Haf, KOTOPbLIM OHU
nomewlatotcs. K kaTywke nnv komaHae BbiIXofa MOXHO NOAKMIOYUTL TONbKO
oaHy Haanuck. O4HaKko B OAHOM 3BEHE MOTYT UCMNOJSIb30BaTbCA HECKOSBbKO Ka-
TyLLEK N MHCTPYKUUI BbIXOAa, YTO NO3BONAET MOAKMYNTL MHOMO HaanMcewn K
ofHOMY 3BeHy. Hagnucu moryT BkntodaTb 40 32 CMMBOJSIOB.

Utobbl fobaBuTb Hagnuck, Bbibepute "Note" ns anementa "Documentation” B
MeHto Edit, nnu wenkHMTe Ha ropayven kna-

suwe 5 g MHCTPYMEHTanbHOW NaHenu. Enter Note
BbiGpaB MHCTPYMEHT Haanucu, ABaXabl -
LEeNKHMTE Ha NobOoI KaTyLLKe U KOMaH- & Separste |
[ie BbiXxo4a 3BeHa 1 BBeauUTe Haanuchb Ans

3TOrO BbIXOAA B OTKPLIBLUEMCS Anano- [P .|
roBom okHe. Minu npocTo Hanevatante &~ Lfvoo) 0K | Est|Heb
TOYKY C 3anATOW Nocne KaTyLwKu unm
KOMaHAbl BbIXOAA, U 3aTeM HanevyaTanTe Haanucb B OTKPbIBLIEMCS AMarnoro-
BOM OKHe.

E it

s
[E
=

MceBAOHUMBI

[MceBOOHMMBI, KOTOPbIE TaKXkKe Ha3blBalOTCA METKaMu onepaHaoB, MOryT ObiTb
nokasaHbl BMecTo agpeca onepanga (1.e. VACPUMP BmecTo Y000). Ncepo-
HMM MOXET BKNoYaTb He 6onblue 8 cnmBonos 6e3 Nnpobenos. [ceBaoOHUMBI
BBOAATCA B KOSOHKY "Alias" onncaHHOro Bbille OKHa cnncka KOMMeHTapues.
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15.5

15.6

- {Unset project)
+ Program
—1-/¥] Dewvice comment
(%] COMMENT

= Parameter
PLC parameter
Dervice mermory

Ml Device comment COMMENT

Device name

Alias

s

®ooo

Comment /

=00l

xooz

=003

®oo4

=005

x006

=007

®olo

xO0LL

xolz

=013

®ol4d

X015

x0le

=017

®oao

X021

xozz

=023

xozd

X025

EEX

Device name |G - Display / BBO'D' nceB'D'OHMMa

YT0Obl 3amMeHUTb agpeca onepaHAoB X NCEBAOHMMAMM, KOr4a akTUBHO OKHO
penenHon guarpammel, nepengute B meHio View n Bbibepute "Alias". Bce aa-
peca onepaHaoB ¢ nNceBgoHMMamMu ByayT 3aMeHeHbl. YUTuUTe, 4TO eCTb BO3-

MOXHOCTb UCMONb30BaTb NCEBAOHUM

Kak agpec onepanaa npv BBoAE HOBbIX
WMHCTPYKUuK; NpocTo HanevatanTe ano-

Enter. symbol

&1 ~|[vacrume 0K | Esit | Help

3

cTpod nepen BBOAOM NCEBAOHMMA AN
HeobxoamMmoro agpeca onepaHia.

MpocmoTp AOKYMeHTauuu

UTtobbl npocMmoTpeTb AokyMeHTauuto npoekta GX Developer, nepenante B Me-
Hi0 View n BbIbepute TMn npocmaTpmMBaemMon OKymeHTaumm. MoxHo ogHo-
BPEMEHHO MOKa3blBaTb KOMMEHTapUKN, TEKCTOBbIE BCTaBKW, HAAMUCU U NCEBAO-

HUMBbI.

PacneyaTka

GX Developer BkrntoyaeT 04eHb rMbKmMe BO3MOXHOCTM pacnedaTkn. MIX MoXXHO

Bbl3BaTb, LESKHYB Ha ropsiven knasuie @ B MHCTPYMEHTaNbHOM NaHenw,
unu Belbpas "Print" n3 meHto Project. NMporpammmnct moxeT BbibpaTb 06beM n
XapakTep pacnedartky nporpammMbl N0 COBCTBEHHOMY XenaHuio. [Nepeyncnnm
HEKOTOpPblE N3 NMEILLIMXCS ONUMIA pacnedaTku:

1. Title — NeyvaTaeTt TUTYNbHLIN NUCT. Ha3BaHne MoxeT coaepxatb 9
CTPOK N0 64 cumBona. OHO aBTOMaTMYECKM BKITOYAET pacnevaTky

JaThl.

2. Ladder — lNeyaTaeT penennyto guarpammy. OTaenbHble YacTu pe-

nenHor guarpammbl Takke MOXHO BbiGpaThb Arnsi pacnevaTku.

3. TC setting — NevaTaeT npocTo MHpopMaLmo 0 Tanmepax n/mnu

cyeT4yUnKax.

4. T[levaTaet BCE onepaHabl C KOMMEHTapunaAMn n COOTBETCTBYIOLLINE

KOMMEHTapum n/vnn nceBooOHNMBbI.

5. List of Used Devices — [NeyaTtaeT onucaHne onepaHgoB, KOTOPbIe

ncnonb3yTcs B nporpaMmme. Takke MOXHO BbiGpaTh AManasoHbl
onepaHaoB ANs pacnevaTtku.
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6. Device Memory — lNeyataeT cogepXMmMoe AaHHbIX NaMATU onepaH-
noB "Device memory"; 06bIYHO 3TO CYMTLIBAHNE BCEX PETMCTPOB
panHbix B [J1K. Ee moxHo Takke 3anucatb B [1J1K, 4yToObl MHMLUManu-
31MpoBaTb 3HAYEHUS onepaHaoB.

Parameters — NevaTaeT ykasaHHble napameTpsbl MJ1K.

Cross reference list — NeyaTaeT BCce KOHTaKTbl W/WUAW KaTyLKK, UC-
nonb3yemble B nporpamme. Takke MOXHO BblGpaTb gManas3oHbl one-
paHOoB ANs pacneyaTku.

XOoTsa Kaxayo BKIagKy MOXHO KOHGUrypMpoBaTb M nedatatb OTAeNbHO, nme-
eTcs onumnsa 0gHOBPEMEHHOW NevaTn HECKOMbKUX BKNaAoK AaHHbIX. OHa ocy-
wectensieTca kHonkown "Multiple printing" B HXKHen yactn okHa Print. OTa
PYHKUMA NO3BONAET NoNb3oBaTeNnsM BbldbpaTth, kKakue MHPOPMaLNOHHbIe
BKMNaAKu rneyartaTtb, a Takke 3agatb NOPSA0K, B KOTOPOM OHM ByayT HaneyaTa-
Hbl. Homepa cTpaHuy 6yayT HenpepbIBHBIMUM BO BCEW pacneyaTke.

KHonka napameTpoB cTaHuLbl "Page setup" no3sonseTt HacTpouTb hopmat
CTpaHuubl. OTa Npoueaypa BKIIOYAET Nons, BEPXHNE U HMXKHUE KONMOHTUTYIbI,
HOMepa CTpaHuL, pa3mep 1 opueHTaumo bymaru.

Print E|

Structure ] PLC parameters l Fiedundant parameters ] Metwork. parameters ]
Device comment ] Device memary ] Device init ] TEL ] Crogz reference hat ]
Lizt of uzed device ] TC zetting ] Project contents ligt ] Product information lizt ]
Tee | MELSAP23 | MELSAPL  Ladder | imstuctionlist | ST | LabelFE |

Program selection

: T

Additional information AN
W Devicecomment [ & 4=3 ¢ 375 |
[ Statement/note

[ Alias
[ o s ]

v Contact user

Print pozition @ Right © Battom
Prirt (v - ifi z
nn.range | Specified Print range
[~ Coil uzer & Al
Print range O = -
" Specified

Print conditions
C |

¥ Fenews page at each ladder block unit

[ Prints the blank lines with no device comments ["? TS of blocks under o before
printing make zure that conversion is

Specify the number of lines completed
L of the device comment E )

r Omit extra lines of the contact user,

and specify the number of rows
r

r

Ladder contacts | Indication the same +

Printer setup ‘ Fage setup ‘ Multiple printing | Frint Frint preview
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