8.1

8.1.1

OTKka3ob0e3o0nacHble ONTOKKu

O630p

OT1Kka3zobe3onacHble 6110KU

Bce oTkazobesonacHble 6rnoku copepxartca B bubnuoteke Failsafe Blocks B

KaTanore 6ubnmoTtek 1]

Ecnn Bo3aMoXxHO, oTkazobe3onacHble OfI0KM CTaBATCHA B COOTBETCTBUE
CYLLIECTBYIOLLMM CEMENCTBAM CTaHAapPTHbIX BIIOKOB B KaTtanore Ucrnosb3yemMblX

6nokos _] Tak kak nmeHa oTka3obe3onacHbIX 6110KOB BCerga Ha4yMHarTCS C
"F_", TO OHM NOABNAOTCA BMECTe Kak oHa rpynna.

OtkasobesonacHbie GI0KM MMEKOTCS B CreayoLwmux cemencraax 6I10KoB:

DRIVER
COM_FUNC

F_SYSTEM
CONVERT

F_CTRL
BIT_LGC
COMPARE

FLIPFLOP
IEC_TC
IMPULS
MATH_INT
MATH_FP
MULTIPLX

CucTembl NoBbiLLEHHO 6e3onacHocTH
A5E00085588-02

OpariBepHble GrOKM ANst CUTHANbHBIX MOAYMNEN
NnoBbILLIEHHOW B6e3onacHoCTH

Bnokun onsa otkazobesonacHoro oobmeHa
AaHHbiMK mexay CPU

CuncteMHble oTKasobe3onacHble 6510kK

Brnoku ons npeobpasoBaHns faHHbIX MeXay
CTaHOapTHbIMW pasgenamu 1 pasgenamm
MoBbILLEHHON ©e30nacHOCTH

OTka3obe3onacHble 6510ku ynpaBneHus
Jlornyeckune 6noku ¢ Tunom gaHHbix BOOL

Bbriokun CpaBHeHUdA OnA ABYyX BXOAHbIX BEJNTUYNH
OHOro Tnna

TpurrepHble 6moku

MmnynbcHble 6noku u cuetynkm IEC
MmnynbcHble 6roku

ApundmeTmyeckme 6nokM ¢ gaHHbIMu Tuna INT
ApndmeTnyeckne 6nokm ¢ gaHHbiMm Tuna REAL
MynbTunnekcHole 6110kM
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OmekasobesonacHble b610KU

8.1.2

8-2

F-Tunbl AaHHbIX

CneumnanbHble F-Tunbl aHHbIX B 0TKa3o0e30nacHoOM cpopmaTe AaHHbIX
NCNOJNb3YyHTCA O114 BXOJ0B/BbIXOAOB 0TKa3obe3onacHbIX 6oKoB.
OTkasobe3onacHbIN (bOpMaT OaHHbIX NCMOJb3YKOTCA O54 BbIABIEHUA NCKaXXeHWUN
AaHHbIX N agpecoB.

F-Tvnbl 4aHHbBIX NPOrpamMMUPYIOTCA Kak CTPYKTYpbI 1 nossnstoTcs B cxemax CFC ¢
npedgukcomM "ST". Tn CTPYKTYypbl BCerga CoCToAT U3 TPEX KOMMOHEHTOB, U3
KOTOpbIX NnepBbIn KomMnoHeHT, DATA, onpeaensieT TmMn gaHHbIX. KOMAOHEHTI
PAR_ID 1 COMPLEM BkrtoueHbl No coobpaxkeHnsm 6e30nacHoCTH 1
aBTOMAaTUYECKMN HA3HaYalTCa BenMYMHam npu komnunsumm cxemesl CFC.

Hanpumep, B cTpykType Tuna gaHHeix F_BOOL DATA nmeet tun BOOL:

F_BOOL:
STRUCT
DATA BOOL
PAR_ID WORD
COMPLEM WORD
END_STRUCT
3ameuaHue

CoeanHaTtbea mexay coboin MOryT TONbKO BXOAbl U BbIXOAbI O4HOIO U TOro xe F-
TUNa AaHHbIX.

3ameyaHue no 6e3onacHOCTH

Mocne komnunaumm F-nporpammbl HENb3st 3aMeHATb KOMMOHEHTbI PAR_ID n
COMPLEM, Tak kaKk 3T0 MOXeT NMPMUBECTU K CEPbE3HbIM OLLIMOKaM, OCTaBLLUMMCS
HeoOHapyxeHHbIMKU. Ecnn Bo Bpems ncnonHeHus F-nporpaMmmbl o6HapyxumBatoTcs
owmnbkn B oTkazobe3onacHoM popMaTe AaHHbIX, To F-nporpamma gomkHa 6biTb
CHOBa CKOMMNWIMpoBaHa n 3arpyxeHa B CPU.

Cuctembl nosblLLEHHO 6e3onacHoCTH
A5E00085588-02



OmekasobesonacHble 6r10KU

BO3MOXHble TUNbI AaHHbIX
[na pacyeToB MOXHO Ucnonb3oBaTb TUMbl AaHHbIX F_REAL n F_BOOL.

Ecnu oTkazobe3onacHble 6r10kM MMET napameTpbl C TUnamm aaHHbix F_INT,
F_DINT, F_BYTE, F_WORD, F_DWORD u F_TIME, To 3Tum napameTpam Moryt
ObITb NOCTaBMNeHbl B COOTBETCTBME TONMLKO KOHCTAHTHI.

3ameyaHue

BbixogHble napameTpbl TunoB F_TIME n F_INT moryT 6biTb Nnpeobpa3oBaHbl C
nomoLlpbo 6510KOB NpeobpasoBaHus B COOTBETCTBYHOLUME AfieMeHTapHbIe TUMbI
OaHHbIX AN ganbHenwen obpaboTkn B cTaHg4apTHOM nporpamme. V1 Haobopor,
anemMeHTapHble Tunbl gaHHblX TIME n INT moryT 6biTe NnpeobpasoBaHbl B F-Tunbl
OaHHbIX 1 ganee obpaboTaHbl B F-nporpamme ¢ COOTBETCTBYHOLLUMM KOHTPOSIEM
[0CTOBEPHOCTH.

YmMonuyaHue

Mo ymonyaHuio 3agaeTcs TONbKO NepPBbI KOMMNOHEHT CTPYKTYpbl, DATA.
OcrtanbHble ABa aneMeHTa CTPyKTypbl, HeobxoamMble Ans obecneyeHns
BesonacHocTn, aBTOMaTU4eckn gobasnsaoTcsa npu komnunaumm cxem CFC.

To Xe caMoe OTHOCUTCH K Ha3HAa4YEeHMIO KOHCTaHT.

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
A5E00085588-02 8-3



OmekasobesonacHble b610KU

8.1.3

/N

Bxoabl u Bbixoabl 6nokoB

Y oTka3zobe3onacHbIx GSIOKOB €CTb HECKONBbKO OCOBEHHOCTEN, KacatoLmMxcs
BXOJO0B M BbIXO4O0B GITOKOB, Ha KOTOpble crnenyet O6paTl/ITb BHMaHNE:

o Xota Bxog EN n Bbixog ENO nmetotcs B cxeme CFC, OHM He aHanuanpytoTca
nporpamMmHbIM KOAOM OTKasobe3zonacHoro 651oka u He Nofy4yalrT 3Ha4YeHU, 1
Bbl HE JOIDKHbI BKITOYATb MX B CUCTEMY COEOANHEHUIA.

e Kaxgbin oTkazobesonacHbIi 6rok nmeet Tpu Bxoga (DB_ID, DB_INIT u
PLK_DB), koTopble HeobxoamMmbl Angd obecneyeHns 6e3onacHoCTU. OTu
BXO[bl aBTOMATUYECKM CHabXaloTCA KOHCTaHTaMy NPy KOMAUMAUMKU. Bbl HU B
KOeM crny4yae He JOIKHbI U3MEHATb 3T HACTPOWKN.

o OrtkasobesonacHble 6ITOKN NMEKT AOMNOSHUTENbHbIE BXOAbI UK BbIXOAbI,
KOTOpble B CXeme CFC nepeKkn4yarnTca B HeBUANMOE COCTOAHUE.
HEKOTOpre N3 HUX HeNb3A USMEHATD. HeKOTOpble apyrue OOJmKHbI
nepeKkn4yaTbCcAa B BUOMMOe COCToAHUE ANnA BBOAA, MOﬂ,VI(bI/IKaLI,I/II/I nnn
KOHTpONA (Hal'lp., ana D,I/IaFHOCTI/IKM).

e Bxogbi/Bbixogbl CRC_IMP, CRC_IMP1 1 CRC_IMP2 nony4yatoTt 3Ha4yeHus
aBToOMaTU4eCkn. Bbl He JOMKHBI X N3MEHATD.

3ameyaHune

Bbl He AOMKHBI UBMEHSATb HMKaKMe BXOAbl U BbiXOAbl, KoTopble B cTonbue "Default
[Ymonuanue]" nmetoT 3anuck "Supplied Automatically [CHabxatoTcsa 3Ha4eHUsiMm
aBToMaTun4yecku]". Bbl MoxeTe ncnpaBuTb Nobble M3MEHEeHUs, caenaHHble BO
BXOJaX M BbIXxoax, NonyyaroLLmMx 3Ha4YeHNss aBToMaTU4ECKK, NyTeM NOBTOPHON
Komnunaunmn F-nporpammsl.

3ameyaHue no 6esonacHoCTU

M3meHeHuns BO BXOAax v BbIXOA4AX, MOMyYaloLLMX 3HAYEHNSI aBTOMATUYECKM, B
pexvme online moxeT npueecTu k nepexogy CPU B STOP nnu k nosaBneHuto
HeoOHapyxuBaemblx ownbok npu obmerHe gaHHbiMu CPU-CPU!

OnucaHune BxogoB/BbixogoB 6noka EN, ENO, DB_ID, DB_INIT u PLK_DB

8-4

B cnepgytoliemM onvcaHmmn aatoTcst 06bsICHEHWS BXOAaM M BbIXO4aM OTAENbHbIX
oTkaszobesonacHbIx 6510koB. Bxoapbl 1 Bbixoabl 6510KOB, KOTOPLIE HE MOTYT ObITh
nameHeHbl (EN, ENO, DB_ID, DB_INIT n PLK_DB) 3gecb cHoBa He
nepeyvncnsTcs U He YyNoMUHAaKTCS.

3ameyaHune

Xotsa Bxog EN u Beixog ENO nmetotca B cxeme CFC, oHM He aHanuaupyroTcs
nporpamMmmHbIM KOAOM OTKazobe3onacHoro 6y1oka 1 He Nony4aroT 3HAYEHWUA, U Bl
He JOIMKHbI BKIKOYaTh UX B CUCTEMY COEAMHEHUIA.

Bxoay EN Henb3s npucBamBaTth 3HadeHme 0 unu FALSE!

Cuctembl nosblLLEHHO 6e3onacHoCTH
A5E00085588-02



OmekasobesonacHble 6r10KU

CocTtosHue curHana 1 unn 0

CocTosHMe curHana 1 Ha Bxoge unu Bbixoae 6rnoka, MMetoLwero TMn AaHHbIX

BOOL, Bcerga o3HayaeT, 4TO onvcbiBaeMoe cobbiTue (Hanp., owmnobka B kaHane x)
aKTUBHO.

I'IepeKmoqel-wle BXOO4OB M BbIX040OB 6510ka B BUANMMOE COCTOAHUE

HewncteyinTe cnegyowmm obpasom:

1.
2.

[Baxabl LLENKHUTE Ha 3arosioBKe 6noka.

Bbibepute B agnanorosom okHe "Properties [CBoncTsa]" 3aknagky
"Inputs/Outputs [Bxoabl/Bbixoabi]".

MpokpyTuTe ee BNpaBo 4o nosBneHusa ctonbdua "Invisible [HeBungnmeie]”.

LLlenkH1Te NnpaBoW KHOMKOW MbILM Ha MeTKe Ans Bbibopa "Invisible
[HeBmammbii]" Bxoga unu Boixoga 6noka.

PesynbTat: HeBuaumblii BXxog vnu Beixod Grioka cTaHoBUTCS BuamMmbiM B CFC.

Cu1cTeMbl NOBbILLEHHOW 6e30nacHOCTH

A5E00085588-02
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8.14

8-6

Homepa 6nokoB

Homep 6noka Umsn Gnoka
FC 301 DB_RES
FC 303 F_FBO BO
FC 304 F FR R
FC 305 F FII

FC 306 F_FTILTI
FB 301 F_AND4
FB 302 F_OR4

FB 303 F_XOR2
FB 304 F_NOT

FB 305 F_20UT3
FB 306 F_XOUTY
FB 307 F_RS_FF
FB 308 F SR _FF
FB 314 F LIM_HL
FB 315 F_LIM_LL
FB 321 F_ADD R
FB 322 F_SUB_R
FB 323 F_ MUL_R
FB 324 F DIV R
FB 325 F_ABS R
FB 326 F MAX3 R
FB 327 F_MID3_R
FB 328 F_MIN3 R
FB 329 F LIM_R
FB 330 F_SQRT
FB 331 F_AVEX R
FB 332 F_MUX2_R
FB 333 F_SMP_AV
FB 341 F_CTUD
FB 342 F TP

FB 343 F_TON

FB 344 F_TOF

FB 345 F LIM_TI
FB 346 F_R_TRIG
FB 347 F F TRIG
FB 350 F LIM_I

FB 361 F_BO_FBO
FB 362 F R FR
FB 367 F_QUITES

Cuctembl nosblLLEHHO 6e3onacHoCTH
A5E00085588-02



OmekasobesonacHble 6r10KU

Homep 6noka Umsna 6noka
FB 368 F Tl FTI
FB 369 F_I_FI
FB 370 F_SENDBO
FB 371 F_RCVBO
FB 372 F_SENDR
FB 373 F RCVR
FB 377 F_CH_DI
FB 378 F CH DO
FB 379 F_CH_AI
FB 384 F M _DI8
FB 385 F M DI24
FB 386 F M DO10
FB 387 F M _Al6
FB 390 F_ S BO
FB 391 F R BO
FB 392 FSR
FB 393 FRR
FB 394 F _START
FB 395 F_CYC_CO
FB 396 F PLK
FB 397 F PLK O
FB 398 F TEST
FB 399 F TESTC
FB 400 F_TESTM
A 3ameuaHue no 6esonacHocTn

Homepa ot FB 396 no FB 400 gomkHbl COXpaHATLCS CBOGOAHBIMM.
3TN Homepa oTka3obe3onacHbIX OIOKOB He A0MKHbI UBMEHSTLCS.

8.1.5 YcraHoBka B OB umMknnyeckux npepbiBaHUn

A 3ameyaHue no 6e3onacHOCTH

OTtkasobe3onacHble 6110KM MOMyT yCTaHaBNMBATLCA TOMNBKO B OPraHM3aunoOHHbIX
onokax umknuyecknx npepbiadmn OB 3x. YcraHoeka B OB 1 HegonycTuma.

Bpewms uukna OB uuknuyeckmx npepbiBaHuin napametpusyetcsa B HW Config
(MapameTtpbl CPU "Cyclic Interrupts [Linknnuyeckue npepbiBaHus], Execution

[UcnonHeHue]". Cm. "KoHTponb BpemeHn F-umkna").

CucTembl NoBbiLLEHHO 6e3onacHoCTU
A5E00085588-02
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OmekasobesonacHble b610KU

8.2 [OpanBepHble 610KM ANA CUrHaNbHbLIX MOAYIEN
noBbILLEeHHON 6e30nacHOCTU

[na obecneveHns oTkazobesonacHoro ooMeHa gaHHbIMKM Mexay F-nporpammon n
CUrHanbHbIMWU MOZYSSIMU MOBbILLEHHOW 6E30MaCcHOCTM B JOMOSTHEHNE K TEKYLLMM
AaHHbIM NONb30BaTeNs (3HaYeHMAM NpoLiecca) nepeaaeTcs Takke
AonorHuTenbHas UHgopMauus, cBazaHHasa ¢ obecneyeHmem 6e3onacHoCTy.

[ns nepefayv gaHHbIX Nonb3oBaTens ¢ NOMOLLBIO NpoToKona Ans obecneyeHuns
6e30MacHOCTM UMEIDTCH B pacriopshkeHUn cneaytolime apanBepHble GroKu:

OTkasobe3onacHble ApanBepbl KaHanoB

Bnok OnucaHue

F_CH_DI |OTtkasobesonacHblin gpariBep KaHana ans uMdposoro BBoga

F CH DO | Otkasobe3onacHbin ApanBep kaHana ansi uudpoBoro BeiBoaa

F CH Al |Ortkasobe3onacHbin gpanBep kaHana ais aHanoroBoro BBoga

OTkaszobe3onacHble ApanBepbl Moayneun

Bnok OnucaHue

F M _DI8 OrtkasobesonacHeIn gpansep Moaynsa Ansi 8-kaHanbHOro
umdpoBoro BBoga

F_M_DI24 | Otka3zobe3onacHbli gpanBep Moaynsa ansi 24-kaHanbHoro
undposoro BeoAa

F M _DO10 |OtkasobesonacHbin gpaviBep moaynsa ans 10-kaHanbHOro
LUMdpOBOro BbIBOAA

F_M_AlI6 OTtkasobesonacHbln gpavisep moayns ans 10-kaHanbHOro
aHanorosoro BBoga

OtkasobesonacHble gpanBepbl MOAYNEN OTHOCATCS K rpynne 0Tka3obe3onacHbIX
BnokoB ynpasneHus.

CucTeMbl NoBbILLEHHON 6e3onacHoCcTn
8-8 A5E00085588-02



OmekasobesonacHble 6r10KU

8.2.1

PyHKUUA

F_CH_AI

Brok cunThiBaeT HenMHeapmn3oBaHHOE aHaNoroBoe 3Ha4YeHne KaHana BBoaa,
CUMBOMNYECKOE NMSA KOTOPOro cesasaHo ¢ BxogoMm VALUE, 13 cooTBeTCTBYOLLIErO
oTkasobesonacHoro gparvisepa mogyns (F_M_AIlx). OTkazobe3onacHblvi Apansep
MOAYNSA CYNTLIBAET HENMHEAPN30BAHHOE 3HaYeHne Yyepes kaap,
npegHasHayYeHHbIn ons obecnedeHms 6€30nMacHOCTH, N3 aHanoroBoro Moayns
BBOAA (UNK, BO3MOXHO, U3 COOTBETCTBYIOLLIEro pe3epBHOro moaynsg). CoegnHeHve
C COOTBETCTBYIOLLUM OTKa3obe3onacHbIM apariBepom moayns (F_M_Alx)
ycTaHaBnMBaeTCs aBToMaTU4eckn nytem nogkniovennsi Bxoga CHADDR.

Ecnu HenvHeapn3oBaHHOE 3HaYeHne O0MyCTUMO, TO OHO afanTUpyeTcs K CBoei
db13nYecKon BENUYNHE U CTAHOBMTCA AOCTYMHLIM Ha Bbixode V Kak 3HadeHne

npouecca.

Ecnu HenvHeapn3oBaHHOE 3Ha4YeHe HeaoNyCcTMMO, TO Ha Bbixogde V B
3aBUCUMMOCTM OT NapameTpu3aLm BbIBOOUTCS 3aMeHsioLLee 3Ha4YeHne Unm
nocnegHee AonyctMoe 3HadveHue. [ns NoBTOPHOro BKIIOYEHUSI B CUCTEMY
3HauYeHUsi NpoLiecca nocne ycTpaHeHusi ownbku TpebyeTcs noaTBepXaeHne
nosb3oBaTerssi B 3aBUCUMOCTM OT NapameTpu3aumm u Tuna owmnbku.

B kadecTBe arbTepHaTuBbl Ha BbIXo4e V MoXeT ObITb BbIBEOEHO nMnTUpyroLlee

3Ha4eHune.

[nsa 3HayeHUa npoLecca Ha Bbixoae V reHepupyeTcs cTaTyc BeNUUMHbI (KOog
kayecTBa) Ha Bbixoge QUALITY, KOTOpbI MOXET NpUHMMaTh cnegyoLne

COCTOSAHUA:
CocTosiHue Koa kayecTBa
JonycTnmoe 3HayeHune 16#80
MmuTupytoLee 3HayeHve 16#60
3ameHsioLLee 3Ha4YeHne 16#48
MocnegHee JonycTumoe 3HavyeHue 16#44
Bxoabl U BbIxoAbl
Umsa Twun gaHHbIX O6bAcCHeHue YmMmonuyaHue
Bxoabl: ADDR_CODE |DWORD Kon apgpeca gns coegurenns VALUE | CHaGxaeTcs
aBTOMaTU4eCKU
CHADDR F_WORD Appec kaHana B oTkasobesonacHom | CoeguHseTcs
ApanBepe Moaynsi aBTOMaTM4eCKU
VALUE BOOL [onxeH ObITb cOeQMHEH C 0
CYMBOIMYECKMM aJpecoM KaHana u3
HW Config yepes kpaii cxembl
VHRANGE F_REAL BepxHsia rpaHuua 3HaveHus 0.0
npouecca
VLRANGE F_REAL HwxHsa rpaHmua 3HaveHns 0.0
npouecca
CH_F_ON F_BOOL 1=aKkTuBM3npoBaTb KOHTPOIb 0
rpaHNYHbIX 3HAYEHUN
CH_F_HL F_REAL [paHvLa neperpysku ans BXOAHOM 0.0
BENMUYMHbI (MA)
CH_ F LL F_REAL [paHnua otpuuatensHon neperpy3ku | 0.0
BXOAHOW BENMUYMHBI (MA)
CucTtembl NoBblLLEHHON 6e3onacHoOCTH
A5E00085588-02 8-9
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Umsa Twvn paHHbIX O6bAcCHeHue YmMmon4yaHue

SIM V F REAL Vimutupytolee 3HaveHne 0.0

SIM_ON F_BOOL 1= akTmBu3mposatb umuTupyowee |0
3HayeHue
0= geakTMBM3NpoBaTb UMUTUPYLOLLIEE
3HayeHue

SUBS_ON F_BOOL 1=pa3bnokmpoBaTb 3aMeHy 0
3HaYeHust

SUBS_V F_REAL 3ameHsioLee 3HaYeHne 0.0

PASS_ON F_BOOL 1= aKTMBU3MpPOBAaTbL NaccMBaLiO 0
0= geakTMBM3NpoBaTb NaccMBaLMIO

ACK _NEC F _BOOL MoaTteepxaeHne nonb3oBatens gna |0
NMOBTOPHOTO BKIMHOYEHUS B CUCTEMY
nocne ownokn
1 = TpebyeTcs
0 = He TpebyeTcs

ACK_REI F_BOOL MoaTBepxaeHVe NOBTOPHOTO 0
BKIIIOYEHUSI B CUCTEMY

Bbixogbl: |PASS OUT F BOOL Bbixog naccuBauumn 0

QCHF_HL F_BOOL 1=BXxoAHOE 3Ha4YeHue B obracTu 0
neperpysku

QCHF_LL F_BOOL 1= BXoAHOe 3Ha4yeHune B obnactu 0
oTpuuaTenbHOW Neperpysku

QBAD F BOOL 1=3HayveHue npouecca Hegonyctumo |0

QSIM F BOOL 1=umMuTaLmMsa aKTUBHA 0

QSUBS F BOOL 1=3ameHa 3Ha4yeHMs aKkTUBHa 0

OVHRANGE F_REAL BepxHsia rpaHuua 3HaveHus 0.0
npouecca (konus)

OVLRANGE F_REAL HwxHsas rpaHnua 3HaYeHns 0.0
npouecca (konus)

V F REAL 3HayeHue npouecca 0.0

V_DATA REAL 3HaveHue npouecca DATA 0.0

QUALITY BYTE CraTyc BennunHbl (Kog KavecTsa) 0
s 3HayYeHus npolecca

ACK_REQ BOOL MoaTteepxaeHune, Heobxogmumoe ansa |0
NMOBTOPHOIO BKIOYEHMWS1 B CUCTEMY

Apnpecauus

8-10

Bbl OMKHBI HA3HAYUTL CMMBOJT COOTBETCTBYHOLLIErO aHanoroBoro kaHana Beoga
Bxoay VALUE oTkazobesonacHoro gpavBepa kaHana.

CucTeMbl NOBbILLEHHOW 6e30MacHOCTM
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HenuHeapn3oBaHHOe 3HaYeHUe

B 3aBucumocTy OT TMNa 1 AManasoHa U3MepeHun, AN aHanoroBoro Moayns
BBOAA MMEETCS HOMUHArbHbINA Anana3oH, B KOTOPOM aHanoroBbI curHan
npeobpasyeTcs B HeNnnHeapnM3oBaHHOe 3HaYeHWe, NpeacTaBeHHoe B LMdPOoBOi
dopme. Kpome TOro, MMeeTcs AnanasoH NofoXMTeNbHOW 1 oTpuLaTensHoOm
neperpysku, B KOTOPOM aHaroroBbIi CUrHan Bece elle MoxeT BblTb npeobpa3oBaH.
3a 3TMMM rpaHuLamMm NMeeT MeCTO NONOXUTENBHOE N OTpULIaTENbHOE
nepenonHeHve. OTkaszobe3onacHbI AparBep KaHana nokasbiBaeT, HaxXoAMTCH N
HennHeapmn3oBaHHOE 3HAaYeHNe BHYTPM HOMWHAIBHOIO AnanasoHa Ana Moaynsi.
Ecnu 3Ha4YeHne HaxoguTCH HMKE HOMUHANBHOTO AManasoHa, TO BbIXOOHOMW
napameTp QCHF_LL ycranaBnuBaetcs B 1. Ecnu 3HadYeHue HaxoguTcsa Bobilwe
HOMUWHanNbLHOro AvManasoHa, To B 1 ycTaHaBNMBaeTCs BbIXOAHOW NapameTp
QCHF_HL. B cny4ae NnonoXxmTenbHOro Uinn oTpuuaTenbHOro nepenosiHeHns B 1
ycTaHaBnmeaeTcs Takke Bbixog QBAD, 1, B 3aBMCMMOCTM OT NapameTpusaumu,
BbIBOAMTCS 3aMeHsoLLee 3Ha4YeHne Unm nocnegHee onycTuMoe 3HadeHuve.

B cnyyae HeucnpaBHocTen kaHana (Hanp., 06pbIB NpoBoAa), MoAyNb BbIBOANT
16#7FFF (nepenonHeHne) B Ka4eCTBe HENMMHEAPN3OBAHHOIO 3HAYEHMS.
CooTBeTCTBEHHO, OTKazobe3onacHbl gpaneep kaHana F_CH_Al oGHapyxuBaeT
nepenonHeHune u yctaHaesnmeaeT B 1 Bbixogsl QCHF_HL n QBAD.

FpaHn4yHoe 3HayeHne NAMUR

B pykoBogsmx ykasaHnsax NAMUR ans o6paboTky aHanoroBbix CUrHanoB
onpeaerneHbl rpaHWYHbIE 3HaYeHWUs AS aHanoroBbix curHanos (o1 4 go 20 mA) ¢
nnaBaloLLMM HyrneM, 3a npegenamMmm KOTopbix MMeeT MecTo olwmnbka KaHana:

3,6 MA < aHanoroBbi curHan < 21 MA.

Mo ymonyaHuio BeiwenpuseaeHHsle rpaHmubl NAMUR ycTtaHoBneHbl Ang
KOHTPOS rpaHMYHbIX 3Ha4YeHun. Ecnmn gomkHbl O6biTh YCTaHOBMEHDbI Apyrue
rpaHn4Hble 3HayYeHus1, To BxogHon napametp CH_F_ON pomkeH 6biTb
ycTaHoBneH B 1, a BxogHble napameTpbl CH_F HL n CH_F_LL gomkHbl 6bITh
YCTaHOBMEHbI B MUNNIMaMnepax B COOTBETCTBMU C HOBbIMW FPaHNYHbIMU
3HavYeHuAMU. B cnyvae nonoXxuTenbHOro unv oTpuuaTensHOro nepenonHeHus
ONS aKTUBHBIX rPaHnYHbIX 3HayYeHun Bbixog QBAD yctaHaBnvBaeTca B 1, a B
Crny4yae aHarnoroBoro curHana ¢ nraBaLLMM HyfeM BbIBOOUTCH 3aMeHsioLLee
3Ha4eHue unu nocrneagHee ONyCTMMoe 3HayeHne, B 3aBUCUMOCTU OT
napameTpusaumm (Bxog SUBS_ON).

3ameyaHue

Beibrpaemeblie rpaHnyHbIe 3HAaYEHUS OOMKHbI ObITh HUXKE BEPXHEN rpaHunLb
NOSTOXUTENBbHOWN Neperpyskn 1 Bbie HUKHEN rpaHuLbl OTpULaTesTbHON
neperpyskm mogyns. 3HavyeHus BHe anana3oHa NAMUR, Takum obpasom, Toxe
BO3MOXHbI, €CNK TOMNbKO MOAYMb HE OrpaHUYMBaeT aBTOMaTUYECKU U3MepsieMble
3HaYeHwus.

HopmanbHoe 3HayeHue
HenvHeapu3oBaHHOE 3Ha4YeHne aganTupyeTcs K cBoen (dU3nYeCcKon BENMYMHE C
nomoLubto BxogHbix napametpoB VLRANGE n VHRANGE, a Takke gnanasoHa u
Tmna nameperHmn (MODE), yctaHosneHHbix B HW Config. YTobbl gatb
BO3MOXHOCTb nogkntodatb HacTponku ansg VLRANGE u VHRANGE k gpyrum
napameTpam 6noka, oHM 3anucbiBatoTcs Ha Beixogax OVLRANGE n OVHRANGE.
Anroputm npeobpa3oBaHusi NpeanonaraeT HanMyne NMMHENHOro BXO4HOMO
curHana.
Ecrnn VLRANGE = 0.0 u VHRANGE = 100.0, To Bbl nony4yaeTe 3Ha4yeHue B
NpoLEeHTax.
Ecnn VHRANGE yctaHoBneH paBHbiM VLRANGE, T0 Bbl nony4aeTte BxogHoON
CUrHan aHanoroBoro Mogyns BBoga (Hanp., MA) B COOTBETCTBUMN C HACTPOWNKON
MODE.
16#80 BbIBOANTCS Kak koA kavecTBa (QUALITY).

CuCTeMbI MOBbILIEHHON 6e30MacHOCTH
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KopgupoBaHue guana3oHa uamepeHun aHanoroBoro mMoaynda BBoaa

OT0T 6NOK BbINyCcKaeTCH TOMbKO AN aHanoroBoro moaynsi BBoga SM 336; Al 6 O
13Bit; ¢ gnarHocTuyeckum npepbiBaHveM. MNMogaepxuBaeTcs TONbKO AnanasoH
namepeHun ot 4 go 20 MA ¢ TUNOM U3MEPEHUS — 2- UNun 4-NPOBOAHbBIN
n3mepuTenbHbIn NpeobpasosaTtens. KoanpoBaHve anana3oHa n3mepeHui
aHanoroeoro Moayns Beoaa BbinonHsetca B HW Config n asTomatnyecku
npumeHsieTca npy komnunsauum k napameTpy MODE_xx cooTBeTCTBYIOLLEIO
oTkasobesonacHoro gpansepa moaynsa (F_M_AIx). F_CH_AI cuntbiBaeT 310
3Ha4YeHVe U3 CooTBETCTBYIOLLEro oTkazobesonacHoro agpansepa mogyna. MODE
MOXET MpUHMMAaTb Creaylolme 3HauYeHns:

Tun namepeHus OnanazoH | MODE

n3mepeHus | (aecaTtuny./16-puy.)
4-NpOBOAHBIN N3MEPUTENbHbIN 4 no 20 mA | 515/ 16#0203
npeobpasoBaTtenb
2-NpoOBOAHbIN N3MepUTEnbHbIN 4 no 20 A | 771/ 16#0303
npeobpasoBarenb

Mmutupylowiee sHavyeHue

Ha Bbixoge V MOXeT ObiTb BbIBEAEHO UMUTUPYLOLLEE 3HAYEHNE BMECTO
HOPMaribHOro 3Ha4YeHus.

Ecnun BxogHon napameTp SIM_ON = 1, To 3Ha4yeHue BxogHoro napametpa SIM_V
BblBOAMTCA € kogoM kadvecTtBa (QUALITY) 16#60, a Bbixog QSIM
yCcTaHaBnvBaeTcsa B 1.

BblBOA UMWUTHPYIOLLLETO 3HAYEHUS UMEET HaUBbICLLNIA MPUOPUTET.

Ecnu BbIbpaHo nmntrpytoLee 3Ha4YeHne, KOTopoe Gbino Obl MONTy4YeHO U3
HeNMHeapn30BaHHOIO 3HAYEHMWS, HAXOOSLLErOCS HUKE HUKHEN rpaHuLbl
HOMMWHaNbHOro AvManasoHa Moayrnsi, To BeixogHou napameTp QCHF_LL
ycTaHaBnmBaeTca B 1. Ecnu cooTBeTCTBYOLLEE HENMHEAPN3OBAHHOE 3HAYEHNE
NPEBbLICUIO Obl BEPXHIOK rpaHnLy HOMUHANbHOIO Ananas3oHa, TO BbIXO4HOWN
napametp QCHF_HL yctaHasnuBaeTtcd B 1. B cnyvyae nonoxuTensHOro unu
OoTpyLIaTENBHOrO NEPENOSIHEHUS UMW HAPYLLEHMS akTUBHbIX rpaHul, Bbixod QBAD
Takke ycTaHaBnmBaeTcd B 1, a 3aTeM, B 3aBUCUMOCTU OT NapaMmeTpu3auum s
Bxoga SUBS_ON, BbiBOAUTCA 3aMeHsIlOLLEEe 3HAYEHNE NN NocnegHee
[ONyCTMMOE 3HaYeHue.

BbiBOA 3aMeHsIIOWEro 3Ha4YeHNA unu coxpaHeHue nocrneagHero 3Ha4eHusA

8-12

B cnyyae nosiBneHus HegonyCcTUMOro HENMHEAPU30BAHHOIO 3HA4YEHUS B
pes3ynbTaTte KOMMyHUKaLnoHHoM owmnbku (ProfiSafe), HencnpaBHocTu kaHana,
NONOXUTENBHOIO UK OTPULATENBHOIO NEPEnoNTHEHUS NN HapyLLEHUS rpaHunL,
ONpeaensoLLmMX HENCNPaABHOCTb kaHana, 1 B Criyyae naccmeaumm, B 3aBMCMMOCTU
OT napameTpusaumm (BxogHom napameTtp SUBS_ON), BbiIBOgUTCS 3amMeHstoLLee
3Ha4eHWe unu nocrneagHee OonycTMmoe 3HayeHne, un Boixog QBAD
ycTaHaenueaeTcs B 1. Bo Bpems 3anycka (XonogHbIn unv Tensnbiin nyck)
nocnegHee JonycTMMoe 3Ha4YeHue eLle oTCyTCTBYET, U, HE3aBUCUMO OT
napameTpusaLmm, BbIBOOUTCS 3aMeHsiioLLee 3HaYeHne, CKOHUIypnpoBaHHOE Ha
Bxoge SUBS V.

Ecnu BbiBOA, 3aMEHSAIOLLENO 3HAYEHUSA UMW NOCIEAHEro A0MYCTMMOrO 3Ha4YEHNUs He
BbI3BaH NaccuBaumen, To AONOSHUTENBHO YCTaHaBNuBaeTCcs B 1 BbIXO
PASS_ OUT, utobbl naccnBmMpoBaTth ocTarnbHble KaHarbl.

Ecnu BxogHon napametp SUBS_ON = 0, To nocnegHee gonyctumoe 3HadeHve V
BblBOAMTCA C kogoM KadvecTtBa (QUALITY) 16#44.

Ecnu BxogHon napametp SUBS_ON = 1, To 3ameHsowee 3HaveHne SUBS_V
BblBOAMTCA C kogoM kadvecTtBa (QUALITY) 16#48, u Bbixog QSUBS
ycTaHaBnmBaeTcsa B 1.

Cuctembl nosblLLEHHO 6e3onacHoCTH
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Xapaktepu

CTUKM 3anyCKa

Mocne 3anycka (XoNoAHbIN UK Tensbl NycK) CHavana AormkHa ObITb
yCTaHOBIeHa CBA3b Mexay O0Tka3obe3onacHbIM ApaiBepoM MOAYNS U
aHanorosblM MoAyrneM Beoaa. B 310 Bpemsi HesaBnucumo ot napameTpusaunm Ha
Bxoge SUBS_ON BeiBogutcs 3ameHsollee 3HavyeHne SUBS_V ¢ kogom kavectBa
(QUALITY) 16#48, a Boixoabl QBAD, QSUBS n PASS_OUT ycTtaHaBnuBaloTCs B
1.

O6paboTka oWnNbBOK

Ecnu 3HaveHne ans guanasoHa namepeHun n tuna namepexdun (MODE)
HeJonycTMMo, TO NpeanoniaraeTcs HegoNyCTUMOE HENTMHEapU30BaHHOE
3HaYyeHue.

B cnyyae owmnbkm nmetoLLen kpuTudeckoe 3HaveHue ansi obecneveHus
DesonacHocTy, BbidbiBaeTca cucteMHasa yHkumsa SFC 46 (STP). OHa nepeBoguT
CPU B coctosiHne STOP 1 coxpaHsieT kog, owmnbkm B akkymynatope 1. [Nocne
3TOro AOMKeH GbiTb BBINOMHEH 3anycK (XONOAHBIA Uy TENMbIA MyCK).

NHdopmaumsa 06 owmnbkax B akkymynstope 1

Koa ownbku (W#16#...) |OnucaHue

EEEE 8050H Owwnbka B hopmaTe AaHHbIX, CBA3aHHbIX ¢ obecneyeHnem 6e3onacHoCcTn
(owmbka ns-3a nsmeHeHus F-nporpammel B pexvme online nnv BHyTpeHHeN
HeucnpasHocT CPU)

EEEE 8022H MepenonHeHve nnm Hegonyctumoe Yucno Tuna REAL (komnoHeHT DATA)

EEEE 8023H MepenonHeHve nnu HegonyctTumoe Yncno Tuna REAL (komMnoHeHT
COMPLEM)

OwunbkKka B crnyyvae pesepBMpOBaHMA Moayrnen

B cnyyae ownbku npom3BoanTCs NEPEKIOYEHNE HA aHANOroBOe 3HaYeHue
pesepBHOro moaynsi. Mocne ycTtpaHeHusi ownbkn obpaTHOE NepeKIoYeHNE He
NPOn3BOAMTCS; BMECTO 3TOrO NpoaoskaeTcst paboTa ¢ nocrneaHUM SOMyCTUMBIM
aHanoroBblM 3Ha4yeHveM. Ecnv owmnbka npomcxoauT TOMbKO B OAHOM U3
pes3epBUpyeMbIX MOgYNEN, TO NOCME YCTpaHeHUsl OLWIMBKM OCyLLeCcTBNSETCS
aBTOMaTU4ecKoe NOBTOPHOE BKIIOYEHUE B CUCTEMY B 0TKa306e30MacHOM
npanBepe kaHana F_CH_ALL

XapaKkTepucTukm coooLieHnm

Cuctembl nosbl

Bnok He obnagaeT cBOMCTBOM BblAaBaTb COOOLLEHUS.

LeHHon 6e3onacHocTn
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8.2.2 F_CH_DI

PyHKUUA
Brnok cunTbiBaeT LMpPOBOE 3HAYEHME KaHana BBoa, CUMBOSIMYECKOE UMS
KoToporo cBsa3aHo ¢ Bxogom VALUE u3 cooTBeTCTBYOLLEr0 0TKa3zobe3onacHoro
apavisepa mogyns (F_M_DIx). OTkasobesonacHbin gpariBep MOAyNs CYATbIBAET
uncppoBoe 3HayeHne Yepes kaap, NpegHasHayvyeHHbIn ans obecneyeHms
BesonacHocTn, U3 UMPOBOro Modyns BBoda (Mnu, BO3MOXHO, U3
COOTBETCTBYIOLLLErO pe3epBHOro moayns). CoeguHeHne ¢ COOTBETCTBYHOLLUM
oTkaszobesonacHbiM aparisepom moayns (F_M_DIx) yctaHaBnvBaeTcs
aBTOMaTU4yeckn nytem nogknoveHuns sxoga CHADDR.

Ecnu LI,VI(*)pOBOG 3Ha4yeHune OonycTtumo, ToO OHO CTaHOBUTCA OOCTYNHbIM Ha BbiXo4e

Ecnu undpoBoe 3HavyeHne HegonycTMMO, TO Ha Bbixoae Q BbiBOAUTCSA
3ameHsiowee 3HadyeHme 0. [1ns NOBTOPHOMO BKMOYEHMS B CUCTEMY 3HAYEHMUS
npouecca nocne yctpaHeHusi owmnbku TpebyeTcsa noaTBepXaeHne nonb3oBaTens
B 3aBMCMMOCTM OT NapameTpusaumm u tuna ownbku.

B kayecTBe anbTepHaTyBbl Ha Bbixoge Q MOXET BbITb BbiBEOEHO MMUTUPYIOLLEE
3Ha4eHwue.

[ns 3HaveHus npouecca Ha Bbixofe Q reHepupyeTcs cTaTyC BennYmHbl (Ko
kayecTtBa) Ha Bbixoge QUALITY, kOoTopbIn MOXET NpUHMMaTh crneaytoLne

COCTOSIHUA:
CocTosiHue Kop kayectBa
JonycTtumoe 3HayeHve 16#80
MmuTupytoLee 3HaYeHne 16#60
3ameHsiollee 3HayeHne 16#48

Bxoabl U BbIxoAbl

Umsa Twvn gaHHbIX O61bAcHeHue YmMmonyaHue
Bxoabl: ADDR_CODE |DWORD Kop agpeca ans coegmHeHus CHabxaeTtcsa
VALUE aBTOMaTUYEeCKn
CHADDR F_WORD Appec kaHana B CoeguHsieTcs
oTkasobe3onacHoMm gpavisepe aBTOMaTU4eCKn
mMoaynsi
VALUE BOOL [orxeH OblTb COeQUHEH C 0

CMMBOJIMYECKUM afpecoM KaHana
n3 HW Config yepes kpaii cxemsbl

o

SIM | F BOOL VMuTupytoLee 3Ha4eHue

SIM_ON F BOOL 1= aKTMBU3NpPOBAaTL 0
UMUTUPYIOLLIEE 3HAYEHWE
0= peakTmBn3mpoBaTb

MMUTUPYIOLLEE 3HaYEHNE

PASS_ON F_BOOL 1= akTmBu3npoBatb naccusauuo |0
0= geakTnmBu3npoBaTb
naccusaumio

ACK_NEC F BOOL MoaTteepxaeHue nonb3oBatens |0
AN NOBTOPHOIO BKMHOYEHUS B
cucTeMy Mocre owmbKkm

1 = TpebyeTca

0 = He TpebyeTcs

ACK_REI F_BOOL MoaTBepxaeHne NOBTOPHOro 0
BKIIIOYEHMS1 B CUCTEMY

CucTeMbI NOBbLILIEHHOI Be30MacHOCTM
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Umsa Twvn gaHHbIX O6bsAcHeHue YmMmonyaHue
Bbixoabl: PASS OUT F BOOL Bbixoq naccuBaumm 0

QBAD F_BOOL 1=3Hau4eHue npouecca 0
HeoMnycTMMO, 3aMeHa 3Ha4YeHus
aKTMBHa

QSIM F_BOOL 1=MmMuTaums akTMBHa 0

Q F_BOOL 3HayeHuWe npouecca 0

QN F_BOOL MHBepTMpoBaHHOE 3HaveHne 1
npouecca

Q_DATA BOOL KomnoHeHT DATA 3HayeHus 0
npouecca (4nsa Busyanusaumm)

QUALITY BYTE CraTtyc BenununHbl (kog kadecTsa) | 0
ONsi 3Ha4YeHnsi npouecca

ACK_REQ BOOL MopTteepxaeHue, Heobxogumoe |0
ONS NOBTOPHOTO BKIMIOYEHWS B
cuctemy

Appecauus

Bbl 4OMKHBI HA3HAYMTB CMMBOJT COOTBETCTBYHOLLLEro UnMpoBOro kaHana BBoAa
Bxogy VALUE oTkaszobe3onacHoro gpaviBepa kaHana.

HopmanbHoe 3HauyeHue

Lindbposoe 3HaveHme BbIBOAUTCS Ha Bbixode Q ¢ kogom kadectsa (QUALITY)
16#80.

Umutupyowee sHayeHue

Ha Bbixoge Q MoxeT ObITb BbIBEAEHO nMnTupyrulee aHa4yeHne BMecTto
HOPMaribHOro 3Ha4veHunsa, CHUTaHHOro U3 Moayns.

Ecnu BxogHon napameTp SIM_ON = 1, To 3Ha4yeHune BxogHoro napametpa SIM_|
BblBOAMTCA C kogoM kadvecTtBa (QUALITY) 16#60, a Bbixog QSIM
yCTaHaBnvBaeTcsa B 1.

B Ccny4vae owmnbKM BbIBOA MMUTUPYOLLEro 3Ha4eHnda nMmeeT npemmyLlecTBo nepen
BbIBOAOM 3aMeHALWEero 3Ha4eHunA.

3ameHsOLWee 3HaYeHUe

B cnyyae nosiBneHvs HegonycTMMoro LUmMgpoBOro 3Ha4yeHns B pesynbrate
KOMMYHMKaUmnoHHow owmnbku (Profisafe) nnvm HencnpaBHocTu kaHana (Hanp.,
ob6pbIB NpoBoAa), B Criy4ae B Cryvae naccusaumu 1 BoO Bpems 3arnycka (XOrnoaHbIn
Unu Tennbl NycK), 3aMmeHstoLlee 3HavyeHne 0 BbIBOAUTCS C KOOAOM KayecTsa
(QUALITY) 16#48, a Bbixog QBAD yctaHaBnuBaeTtcsa B 1. Ecniv 3ameHsiowee
3HayeHune He BbI3BaHO NaccmBaLUuen, TO TaKkke ycTaHaBnmMBaeTcs B 1 BbIXOA
PASS OUT, utobbl naccnBmMpoBaTth ocTarnbHble KaHarbl.

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
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XapakTepucTMKu 3anycka

Mocne 3anycka (XoNoAHbIN UK Tensbl NycK) CHavana AormkHa ObITb
yCTaHOBIeHa CBA3b MexXy 0Tka3obe3onacHbIM ApanBepoM MOoAyns 1 LMpoBbIM
mMoayrnem Beoga. B aTo Bpemsi 3ameHsioLee 3HayeHne 0 BLIBOOUTCH C KOOOM
kayectBa (QUALITY) 16#48, n Takke ycraHaBnusatoTca B 1 Bbixoabl QBAD u
PASS_OUT.

O6paboTka oWnNbBOK

B cnyyae ownbku, nmetoLLen Kputndeckoe aHaveHve ansi obecneyeHuns
BesonacHocTy, BbidbiBaeTca cucteMHasa pyHkumsa SFC 46 (STP). OHa nepeBoguT
CPU B coctosiHne STOP 1 coxpaHsieT ko, owimnbkm B akkymynatope 1. [Nocne
3TOro AOMKEH ObITb BbINOMHEH 3aMyCK (XONOAHbLINA UK TENNbIA NyCK).

MHdopmaumsa 06 owmnbkax B akkymynstope 1

Koa ownbku (W#16#...) |OnucaHue

EEEE 8050H Owwnbka B hopmaTe AaHHbIX, CBA3aHHbIX ¢ obecneyeHnem 6e3onacHoCcTn
(owmbka ns-3a nsmeHeHus F-nporpammel B pexvme online nnv BHyTpeHHen
HeucnpasHocT CPU)

XapakTepucTuku coooLeHnmn

Brok He obnagaeT cBOMCTBOM BblaBaTb COOOLLIEHUS.

CucTeMbl NoBbILLEHHON 6e3onacHoCcTn
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8.2.3

PyHKUUA

F_CH_DO

OTtkasobe3onacHbIv ApariBep kaHana gernaeT 3HavyeHue npouecca Ha Bxoge |
OOCTYMHbIM COOTBETCTBYHOLLIEMY OTKazobe3onacHoMy ApariBepy MoAayns
(F_M_DOx). OTtkasobe3onacHbiin gpaviBep MOAYNS CYATbIBAET 3HAYEHUE U3
oTkasobesonacHoro gpansepa kaHana F_CH_DO u 3anncbiBaeT ero yepes kagp,
npeaHasHayeHHbIn Ans obecneveHns 6esonacHocTH, B KaHan LMdpoBoro Moayns
BbIBOAA, agpecyembli yepes Bbixog VALUE (1, BO3MOXHO, MO4YNSA, pe3epBHOro
AaHHomy). CoeiMHEHNE C COOTBETCTBYHOLLMM OTKasobe3onacHbIM ApanBepom
moayns (F_M_DOx) yctaHaBnMBaeTCcs aBTOMaTMYeCKM NyTeM MOOKIMYEHS
Bbixoga CHADDR.

Ecnu oTkazobe3onacHbli fpanBep kaHana npv crnegyoLwem Boi3oBe
oBHapyX1BaeT, Y4TO NPON3OLLINN OLIMGKK, TO NPU CreaytoLleM Bbl30Be Anis
COOTBETCTBYHLLENO 0TKa3obe30nacHoro aparBepa Moayrsi BMECTO 3HAYeHUs
npouecca Ha Bxofe | AenaeTtcsa AOCTYMNHbIM 3ameHsiollee 3HaveHve 0. Ans
NMOBTOPHOrO BKIMOYEHMS B CUCTEMY 3HAYEHUS NpoLecca Nnocne ycTpaHeHus
owmnbkn TpebyeTca noaTBepxAeHMe Nonb3oBaTens B 3aBUCMMOCTM OT
napameTpusauum 1 TUNa oLMOKN.

B kayecTBe anbTepHaTMBbI Ha BbIXOAE MOAYISA, €Crn HET OLUMOKKN, MOXET ObITb
BbIBEAEHO UMUTUPYIOLLIEE 3HAYEHME.

[ns undposoro 3HavyeHus |, BLIBOOMMOrO B MOAYSb, reHepupyeTcsa ctatyc
BenuuMHbI (Koa kadecTtsa) Ha Bbixoae QUALITY, koTopbIi MOXET NPUHNMATL
cnegyoLmne CoOCTOSHNS:

CocTosiHne Kon kayecTBa
Jonyctmoe 3HayeHve 16#80
MmMutupytoLee 3HayeHne 16#60
3ameHstollee 3Ha4yeHne 16#48

Bxoabl 1 BbIxoabl

Umsa Twvn gaHHbIX O61bAcHeHue YmMmonyaHue
Bxoabl: ADDR_CODE |DWORD Kop agpeca anst coeguHeHus | CHabxaeTtca
VALUE aBTOMaTUYeCcKu
[ F_BOOL 3HayeHune npouecca 0
SIM_I F_BOOL MmMuTupytowiee 3HaveHue 0
SIM_ON F_BOOL 1= aKTMBU3NpPOBaTHL 0

UMUTHPYIOLLIEE 3HaYeHne

0= peakTmBmM3npoBaTb
MMUTHpPYIOLLIEE 3HaYEHWe

PASS_ON F_BOOL 1= aKTmBU3MpOBaTH 0
naccusaumio
0= geakTMBu3MpoBaTb
naccusaumio

ACK_NEC F_BOOL MoaTeBepxaeHve 0

nonb3oBaTensi ons
NMOBTOPHOrO BKMKOYEHNS B
cucTeMy nocne oLmobku

1 = TpebyeTca
0 = He TpebyeTcs

ACK_REI F_BOOL MogTteepxaeHue nostopHoro |0
BKITHOYEHMS B CUCTEMY

CuCTeMbI MOBbILIEHHON 6e30MacHOCTH
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Umsa Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bbixoabl: PASS_OUT F BOOL Bbixog naccusauum 0
QBAD F_BOOL 1=3HayeHue npouecca 0

Hegonyctumo, 3aMmeHa
3Ha4YeHNA akTuBHa

QSIM F_BOOL 1=MmMuTauns akTMBHa 0

CHADDR F_WORD Agpec kaHana B CoepuHseTcs
oTkasobe3onacHoM gpaviBepe | aBToMaTUyecku
Moaynsi

VALUE BOOL [ormkeH OblTb COeaUHEH C 0

CVMMBOJIMYECKMM apecoMm
kaHana usa HW Config uepes

Kpamn cxembl

QUALITY BYTE Cratyc Benu4uHbl (koa 0
KayecTBa) BbIXOOQHOIO
3Ha4YeHus

ACK_REQ BOOL MoaTeBepxaeHue, 0

Heobxoaumoe ans
NMOBTOPHOTO BKIOYEHUS B
cuctemy

Apnpecauus
Bbl AOMKHBI HA3HAYMTb CUMBOJT COOTBETCTBYIOLLErO LMAPOBOro KaHana BbiBOAa
Bbixoay VALUE oTkasobe3onacHoro gparvisepa kaHana.

HopmanbHoe 3HayeHue

3HaueHve npouecca Ha Bxoge | genaeTcsa 4OCTYNHBIM AN COOTBETCTBYIOLLETO
oTkaszobesonacHoro gpansepa moaynsa (F_M_DOx). 16#80 BeiBOANTCH KaK KOA
kadectBa (QUALITY).

Umutupyowee 3Ha4yeHue

Ha Bbixofe MOXeT ObiTb BbIBEAEHO MMUTUPYIOLLIEE 3HAYEHNE BMECTO 3HaYeHUs Ha
Bxoge | (Hanp., Ans TecTUpoBaHUsi annapaTtypbil).

Ecnu BxogHon napameTtp SIM_ON = 1, To 3HayeHune BxogHoro napametpa SIM_|
JenaeTcsa OOCTYMHbIM A4Sl COOTBETCTBYIOLLEro 0TkazobesonacHoro apansepa
moayns (F_M_DOx). 16#80 BbiBoAMTCA Kak kof kadecta (QUALITY), a Bbixoa
QSIM yctaHaBnuBaeTcs B 1.

BbiBog MMUTUPYHOLLEro 3Ha4YeHnd nMmeeT npemmyLlecTso nepen BbiBO4OM
HOpMasibHOro 3Ha4eHnAa n naccusaumnen, Ho He nepen BbiIBOAOM 3aMEHAKLWEro
3HayeHusa 0 B Cny4yae OLUNGKMN.

3amMeHsoLee 3HaYeHne

B cnyyae KoMMyHUKaUMOHHbIX owmnbok (Profisafe) nnu HemcnpaBHocTen kaHana
(Hanp., obpbIB NpoBOAA), B Criydae naccuBaLmn 1 Bo BpeMs 3anycka (XonogHbIN
Unu Tennbl Nyck) saamexsdoLLee s3HadyeHne 0 genaetcsa JOCTYNHbIM AN
COOTBETCTBYIOLLEro 0TKaszobesonacHoro gparvisepa mogyns (F_M_DOx). 16#48
BbIBOAMTCS Kak ko kavectBa (QUALITY), a Bbixog QBAD yctaHaBnueaetcs B 1.

Ecnn 3ameHsilolee 3Ha4YeHne He BbI3BAHO NaccuBaLmen, TO Takke
yctaHaBnmBaeTcsa B 1 Bbixog PASS OUT, 4ytobbl naccMBmnpoBaTb OCTaslbHble

CucTeMbl NoBbILLEHHON 6e3onacHoCcTn
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KaHanbl. B cnydae ownbkn BbIXO, 3aMEHSOLLEr0 3HAa4YEHMS UMEET HaMBbICLLNIA
NpPUOPUTET.

XapakTepucTMKu 3anycka

Mocne 3anycka (XoNoAHbIN UK Tensbl NycK) CHavana AormkHa ObITb
yCTaHOBIEeHa CBA3b MexXy 0Tka3obe3onacHbIM ApanBepoM MOoAyns 1 LMpoBbIM
mMoayrnem BbiBogda. B aTo Bpems 3aMeHsowee 3HavyeHe 0 BbIBOAMTCA C KOOOM
kayectBa (QUALITY) 16#48, a Bbixogbl QBAD n PASS_OUT Ttakke
yCcTaHaBnvBatTcs B 1.

O6paboTka oWnNbBOK

B cnyyae ownbku, nmetoLLelt Kputndeckoe aHaveHve ansi obecneyeHuns
BesonacHocTy, BbidbiBaeTca cucteMHasa pyHkuma SFC 46 (STP). OHa nepeBoguT
CPU B coctosiHne STOP 1 coxpaHsieT ko, oinbkm B akkymynatope 1. lNocne
3TOro AOMKEH ObITb BbINOMHEH 3aMyCK (XONOAHbLINA UK TENNbIA NYCK).

MHdopmaumsa 06 owmnbkax B akkymynsrtope 1

Koa own6ku (W#16#...) |OnucaHue

EEEE 8050H Owwnbka B hopmaTe AaHHbIX, CBA3aHHbIX ¢ obecneyeHnem 6e3onacHoCcTn
(owmbka ns-3a nsmeHeHus F-nporpammel B pexvme online nnv BHyTpeHHen
HeucnpasHocT CPU)

XapakTepucTuku coooLeHnmn

Brok He obnagaeT cBOMCTBOM BblaBaTb COOOLLIEHUS.

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
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8.24 O6wue cBoncTBa ApanBepHbIX 6NOKOB

OTtkasobe3onacHble gpanBepbl Moaynen

Kagpbl, npegHasHa4vyeHHble Ana obecnevyeHMa 6e3onacHoOCTH

OTtkasobesonacHbll 06MeH AaHHbIMU Mexay F-nporpammon u curHanbHbIM
MOoAyrneM NoBbILLEHHON 6e30NacHOCTM NPOMCXOAMUT Yepes Kaapbl,
npeaHasHayeHHble Ans obecneveHuns 6esonacHocTn. Kpome gaHHbIX
nonb3oBaTens (T.e. 3HaYeHUn NpoLecca), nepegaeTcsa Takke MHopmauus no
obecneyeHuto 6e3onacHoOCTU.

Bpems koHTponsa TIMEOUT

Cwm. "lMpoekTnposaHue BpeMeH KoHTpons anga cuctem F/FH".

Pe3epBupoBaHue
[pariBepHble 6roKn nogaepkvMBatoT cregyoLwme TUMbl pe3epBUPOBaAHNUS:

e PesepBupoBaHune curHanos B cny4ae unpoBbIX Mogynen BBoaa Kak
pesynbTaTt aHanusa Tuna "1-u3-2" ans gatyukos: Ecnu umdposon moaynb
BBOZa 3KCMyaTupyeTcs C UCNob30BaHNEM aHanuaa tuna "1-u3-2" ang
AatymkoB, To ANng kaHanos ¢ 0 no 3 umdposoro moayns esoga SM 326; DI 8 x
NAMUR wu kaHanos ¢ 0 no 11 mogyna SM 326; DI 24 x DC 24 V MOXHO
yCTaHaBnMBaTb TOMbKO OTka3obesonacHble ApanBepbl KaHanos.

e PesepsupoBaHne Mogynei: OTkazobe3onacHble gpaiBepbl MOAyne uMeloT
BO3MOXHOCTb 0bpallaTbcs K 060MM pe3epBUpPYyEMbIM CUrHamNbHbIM MOAYSIM.

Heobxoaumble ans STOro HAaCTPOWMKM BbINOSHSATCS NpU NapameTpusaumm
moaynen B HW Config.

PesepBupoBaHue moayneu
O6paboTka pe3epBMpyeMbIX MOAYNEN BKMOYaeT B cebs cneaytowme yHKLUK:
e B cny4yae 6e3owmboyHon paboThbi:

- Y umdposbix Mogynen BBoga BXOAHbIE CUrHarbl Ha KaXxaoM KaHarne
Nornyeckn conpsaralTes ¢ ucnonb3oBaHueM yHkLmm UIA.

- Y umdpoBbIx MoAynen BbiBoAa LMMPOBOE 3Ha4YeHMe Ha BbiBoae |
ApariBepa KaHana nepegaetcs o60MM MOAYMsIM NaparnnernbHo.

- Y aHanoroBbIx MoAynei BBOAA BXOAHbIE CUIrHambl MOAYIs, CTaBLLErO
OOCTYMHbIM NePBLIM NOCIE 3anycka, nepefaeTca 0Tkazobe3onacHbIM
OpariBepaM KaHamnos.

e B cnyyae HevcrnpaBHOCTY B OOAHOM U3 pe3epBMpPYeMbIX KaHasoB:

- Y LJ,I/IC*)pOBbIX M aHalioroBbIX MO,L'J,yJ'ISVI BBOJa OCyLEeCTBIAETCA
nepekrirn4vyeHmne Ha KaHan apyroro moayns.

- Y umMdpoBbIx MOAyneln BbIBOAA B HEUCTNPABHbIA KaHar BbIBOOUTCS
3ameHstollee 3HadeHue 0.

e B cnyyae HevcnpaBHOCTM B 060X pe3epBMpyeMbIX KaHanax:

CucTeMbl NoBbILLEHHON 6e3onacHoCcTn
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e Y undpoBbIX Mogyrnen BBoga Ha oTkazobesonacHom gparviBepe kaHana
BbIBOAUTCS 3amMeHstoLee 3HadeHue 0.

e Y undpoBbix Moaynen BbiBoga B oba kaHana nepegaetcs 3aMeHsiioLee
3Ha4veHue 0.

e Y aHanoroBbIX MoAyNen BBoAa Ha oTka3obe3onacHOM ApariBepe KaHana

BbIBOOUTCA 3aMeHdALllee 3Ha4YeHne nunm nocrnegHee gonyctnMmoe 3HavyeHue,
B 3aBMICMMOCTU OT TOr0, YTO GbINIO CnpoeKkTupoBaHo.

[nsa noBTOPHOro BKIKOYEHUS B CUCTEMY MOCHe YCTpaHeHus npobnemsl HeT
HeobXx0AMMOCTU B KBUTUPOBaHMM, Noka oba KaHana He BbIgyT 13 CTPOS.

3ameyaHune

Y aHanoroBbIx MOZyfnei BBOAa Nocre ycTpaHeHusi npobrnembl obpaTHoe
nepekrntoYeHne Ha kaHan nepBoHaYvaribHOr0 MOAYINS He MPOM3BOAMTCS. ITO
MOXET NPUBECTU K TOMY, YTO Ha 0boux Moaynax ByayT UMeTbCA aKTUBHblE
KaHanbl.

Mpu 3ameHe aHanorosbIx MOdynen BBOAA NepekrnioyeHne Ha BTOPON Moayrb
NPOMCXOAUT aBTOMATUYECKM.

AHanus paccornacoBaHui nNpu pesepBUpPOBaHUUN Moaynen

B cnyyae pesepBupyemMbix LMpPOBbIX MOAYEN BBOAA NOBbILLEHHON
©e3onacHOCTU C OAHOKaHanNbHbIM UM ABYXKaHanbHbIM NOAKMIOYEHNEM AATYNKOB
no cxeme ucknovatowlero N otkasobesonacHein apaiBep MOAYNS BbINOSHAET
aHanm3 pacxoXxaeHuin onsa yBenvdeHus koadduumneHTa rotoBHocTu. [Ing atoro
npu komnunaumm cxem CFC aBToMaTtudeckn HasHadvaeTcst Bxog DISC_ON, un
Ha3Ha4YeHHOE BpeMsi paccornacoBaHus coxpaHsietcsa Ha Bxoge DISCTIME.

Mpu aHanu3e paccornacoBaHu oTkazobe3onacHbli gpaviBep Moayns
CpaBHMBAET B KaXJOM Cllydae [Ba COOTBETCTBYOLLUX OPYT APYry BXOAHbIX
curHana. Ecnu paccornacoBaHne mMexay curHanamu anutcs gonblue, Yem
CKOHhUTYpUpPOBaHHOE BPEMS paccornacoBaHus, oH obHapy>uBaeT oLunbKy
paccornacoBaHus s kaHana, NoCTaBNALLEro HyNneBon curHan, u
yCTaHaBnMBaeT COOTBETCTBYHOLNIA OUT B AMArHOCTUYECKON MHGOPMAaLIMK Ha
Bbixoge DIAG_1/2.

Moka B kaHane NpomcxoaaT TOMNbKO OWKMBKK paccornacosaHus, Bbixog QBAD Ha
0TKka3obe30nacHOM ApanBepe kaHana He yCTaHaBNMBAETCH, U 3Ha4YeHne
npoLecca ocTaeTcst 4eNCTBMTENbHBIM. [TOBTOPHOE BKIOYEHME B CUCTEMY MOCHE
yCTpaHeHusi oLIMBKM NPOM3BOANTCA aBTOMaTUYeCKM 6e3 KBUTUPOBaHUSA Ha
oTka3zobes3onacHOM apariBepe KaHana.

Y pe3epBnpyeMbIX aHall0roBbIxX Mop,yne|7| BBOAA aHanms3 paCCOITIaCOBaHVIﬁ HE
npon3sBoanTCA.

Cnepnyet pasnuyaTtb 3TOT aHanu3 1 aHanus paccornacoBaHun tuna "1-n3-2"
ANA 0aTYUKOB, KOTOPLIN BbIMNONTHAETCA HE ApanBepHbIM GITOKOM, a8 MOOYIEM.
Ownbka paccornacoBaHus B criyqyae aHanusa tuna "1-u3-2" obpabartbiBaeTcs Tak
e, Kak 1 HemcnpaBHOCTb KaHana. [JJononHuTensHyo nHdopmaumio o6 aHanmae
paccornacoBaHuii U COeANHEHNSIX AaTYMKOB MOXHO HaNTW B pyKoBoAcCTBe Fail-
Safe Signal Modules [CuzHarnbHbie MOdynu rnossiueHHoU be3onacHocmul,
pasgensl 3.2, 9.1 1 9.2,

O6paboTka ownodoK

OrtkasobesonacHble gpanBepbl MOAYEN MOTyT OOHapyXMBaTb OLUMOKM, a TakKe
pearnpoBaTb Ha ownbkK, coobaemble mogynem. Kaxabin 6rok nmeet
HECKOJIbKO BO3MOXXHOCTEW AN curHanuaauum n o6pabdoTku owmobok.

CuCTeMbI MOBbILIEHHON 6e30MacHOCTH
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OTtkaszobe3onacHble gpanMBepbl KaHaNoB

YctaHoBka B OB uuknuMyeckmx npepbiBaHUA

Kaxgbin oTkazobe3onacHbIv ApanBepHbIn 610K KaHana JOMmKeH ObITb yCTaHOBMNEH
B OpraHM3aunoHHoOM 6rioke umknmyecknx npepbiBaHnii OB3x. MHorokpaTHasi
yCTaHOBKA OJHOI0 9K3eMMIisipa B pasfMyHbIX LMKITMYECKUX NPepbIBaHMAX
HegonycTuMa. ViHTepBan uMKNMYecknx npepbiBaHni JOJKEH ObITh
CKOOPAVMHUPOBAH C BPEMEHEM KOHTPOIA, CKOH(PUIYPUPOBAHHBLIM AN MOAYMS B
HW Config.

Mpu koMNunsuMm F-nporpamMmmbl BbINOMHAETCS NPOBEpKa, YTOObI BbIICHUTb, HE
6bin M oTkasobe3onacHbI ApariBep KaHana ycTaHoBrneH 6onee yem B ogHom OB
LUMKNNYeCKMX npepbiBaHuin. Ecnv Heob6xoamMmMo, BbIBOAMTCS COOTBETCTBYHOLLEE
coobLLeHne o6 oLmnbke.

Bce oTka3oGe3onacHble ApaiBepbl kKaHanoe, NpuHagnexalyue Mogynto, JOMKHbI
GbITb BCTPOEHBI B OHY M TY e UCMONHsAeMyto F-rpynny.

XapakTepucTuUKuM 3anycka

8-22

Mocne 3anycka (XxoNoAHbLIN UNu TeNsbIA NYCK) CHavana AofmkHa ObITb
yCTaHOBJIEHA CBSA3b Mexay oTkaszobe3onacHbIM ApaBepoM Moaynsi U
CUrHanbHbIM Mogynem. Noka 3To He NPon3oaEeT, BbIBOAATCS 3aMeHsoLLmne
3HayeHus c kogom kadvectBa (QUALITY) 16#48 n yctaHaBnmBaloTCs BbIXOAbl
QBAD n PASS_OUT oTtka3sobe3onacHbIx ApaniBEpOB KaHaroB.

Kak Tonbko yctaHoBneH 6e3 ownbok obmeH aaHHbIMKM Yepe3 ProfiSafe n 6onee He
BO3HMKaET HEUCNPaBHOCTEN Unu oLMBoK Moaynen nunm obMeHa gaHHbIMM,
BbIBOOSATCS AOMNYCTMMblE AAHHbIE NpoLiecca.

Ecnn obmeH gaHHbIMK Yepes ProfiSafe He MoxeT GbITb YCTaHOBNEH B TeYEHME
3aaHHOro Npu KOHUrypmMpoBaHMM BpEMEHW KOHTPOIS, TO onpeaensieTcs
owmnbka npepbiweHnss nuvmnta Bpemenun (TIMEOUT).

Cuctembl nosblLLEHHO 6e3onacHoCTH
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8.3

Bnoku ansa otkazobe3onacHoro oomeHa AaHHbIMU
mexay CPU

YT1o6bl 06eCneunTb JOMONHUTENbHBIN 0TKa306e30MacHbIi 0OMEH AaHHBIMU MEXAY
F-nporpammamu Ha pasnuyHbix CPU, Hapsaay ¢ TekyLmMu JaHHbIMA
nonb3oBaTens nepegaeTcs Takke LOMONHUTENbHAA NHpOpMaLUnd, CBA3aHHas C
obecneyeHnem 6e3onacHocTy. OTa MHOPMaLMSt U COOTBETCTBYHOLLME
MEXaHU3Mbl OCTalOTCS CKPbITbIMU O5151 NONb30BaTenNs.

CyuiecTBytoT criegytowme 6rnoku ans oTkazobe3onacHoro oomeHa gaHHbIMM:

Bnok OnucaHue

F SENDBO Mepenaya gaHHbix Tvna F_BOOL gpyromy CPU
F RCVBO Mpuem paHHbix TN F_BOOL ot gpyroro CPU
F_SENDR Mepenaya gaHHbIx Tvna F_REAL gpyromy CPU
F RCVR Mpuem ganHbix TNa F REAL ot gpyroro CPU

MapameTpbl agpecaunm ID n R_ID ansa oTkazo6e3onacHbIX KOMMYHUKaLUMOHHbIX

onokoB

e ID - 370 cchinika Ha onucaHne nokasnbHbIX coeguHeHuid. ID npucBanBaeTcsa
npu npoekTupoBaHun coegmHermnin (NetPro). Beieog ID gomkeH ObiTb
napameTpusoBaH Ha nepepatoLleinn ctopoHe (F_SENDBO, F_SENDR) 1 Ha
npuHumatolen ctopoHe (F_RCVBO, F_RCVR).

e UYepes R_ID Bbl MOXETE OnNpeaenuTb, YTO nepedaroLmni 1 NpUHMMaoLmnn
oTKasobe3onacHbIn 610K cBA3aHbl Apyr ¢ Apyrom: CooTBeTCTBYOWMNE
oTkasobes3onacHble 610KM NonyYaT O4HO U TO Xe 3HadveHnne ans R_ID.
3Ha4veHune R_ID — 310 cBOGOAHO BbIOMpAaeMoOe YeTHOE YNCII0, HO OHO JOJTKHO
ObITb YHMKANbHBLIM A5 Napbl, COCTOSILLEN M3 NepeaaroLero u NPMHUMAaLLErO
oTka3zobe3onacHbIX Or10KOB.

3ameyaHune
3HadveHne R_ID + 1 Takke Has3Ha4yaeTCcsl U HE AOSMKHO MCMNOSb30BaTLCA.

MapameTp TIMEOUT

Bce yeThbipe Groka ans otkasobe3onacHoro obMeHa gaHHbIMU UMEKOT NapameTp
TIMEOUT ansa akTuBHOro KOHTponsi oomeHa gaHHbivmn mexagy CPU. Kak
paccuutatb TIMEOUT, Bbl MOXeTe y3HaTb B pasgerne "lNpoekTnpoBaHne BpeMeH
KOHTponst gnst cuctem F/FH".

3ameyvaHune

I'Iepe/:l,aqa AaHHbIX NpoOn3BOONTCA LNKITNYECKN. rapaHTMpOBaTb, YTO YypOBEHb
curHarna, nognexatiiero nepegade, 6Yﬂ,eT 06Hapy>+<eH Ha CTOpPOHE nepeaartymka n
nepenaH nNpueMHuKy, MO>XHO TOJ1bKO B TOM Crly4dae, eClii OH NPpUCyTCTByeT B
Te4dyeHne BpemMeHn, He MeHbllero, 4Yem CKOH(*)VIprVIpOBaHHOe BpeMA KOHTpOnA
(TIMEOUT).

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
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MapameTp RETVAL

Ha napameTtpe RETVAL 6nokoB ans otkazobe3onacHoro obMeHa gaHHbIMU
oTobpaxatoTcs Bo3Bpallaemble 3HaveHus (RET_VAL) cuctemMHbIX pyHKLMA. OTK
BO3BpaLlaeMble 3Ha4YeHUS ABMNSTCA Kogamu owWnbOoK, KOTopble OKa3biBalOT BaM
OOMOSNTHUTENBHYI0 MOMOLLL NpK noucke ownbok (cM. pasgen "MHdopmaumst 06
owmnbkax Ha Bbixoge RETVAL").

MapameTtp CRC_IMP

/N

8-24

3ameyaHue no 6e3onacHOCTH

He penawTte Hukakmx nameHeHmn Ha BeiBoge CRC_IMP, Tak Kak aTOT BbIBOL,
CHabaeTca 3HadeHneM aBToMaTu4ecku. B pesynbTate n3ameHeHus aToro BolBoga
B pexume online, MOryT npon3onTn owmnbkM Npu nepegaye OaHHbIX, CBA3AHHbIX C
obecneyeHnem 6esonacHoOCTH, Npu ucnonHeHun F-nporpammel. Hanpumep,
OaHHble MOryT OblTb OTNPaBneHbl HE TOMY NMPUEMHUKY UK MOTYT ObITb HE
pacnosHaHbl Kak NOCTynarLne He OT TOro nepeaarymka.

Cuctembl nosblLLEHHO 6e3onacHoCTH
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8.3.1 F_RCVBO

PyHKUUA

OT0T 6NnOK HagexHo npuHnmaeT 20 anemMeHToB AaHHbIX Tuna F_BOOL,
nocraHHbix 6riokom F_ SENDBO u3 gpyroro CPU.

MpuHATbIE AaHHbIE coXpaHsaTCsA Ha Bbixogax RD_BO xx ansa ganbHenwen
0bpaboTkn apyrumm Griokamu.

[aHHble nepegaloTcsa Yepes kaapbl, NpeaHasHayYeHHble Ans obecnedeHns

6e3onacHocTu.

XapakTepucTuKu 3anycka

Mocne 3anycka (XONOAHbIA UKW TENIbIV NYCK) CHavana JosmkHa ObiTb
yCTaHOBMNEHa CBA3b Mexay napTHepamun no obmeHy AaHHbIMU. [Toka NpUeMHUK He
nony4uT Kagp, npegHasHavyeHHbIn Ang obecneyveHns 6esonacHoOCTuH, OT
nepegaryuka, oH yctaHasnmeaeT Bbixoq SUBS ON 1 BbIBOOUT 3ameHsoLL e

3HayeHus Ha Bbixogax RD_BO_xx.

3ameHsoLwme 3HavYeHns MoryT BbiTb coxpaHeHbl Ha Bxogax SUBBO_ xx.

Bxoabl/BbIXoabl

Umsa Twvn gaHHbIX O61bsAcHeHue YmonuyaHue
Bxogbl: ID WORD MapameTp agpecauumm ID 0000
R ID DWORD MapameTp agpecauum R_ID | 00000000
CRC_IMP DWORD OtanoHHbIi CRC agpeca CHabxaeTcs
aBTOMaTUYECKM
TIMEOUT F_TIME Bpemsi koHTpons B Mc ans T#0 ms
TEKYLLEro KOHTpons
ACK_REI F_BOOL KBuTMpoBaHue NoBTOPHOro 0
BKITHOYEHMS B CUCTEMY
3Ha4YeHU npoLiecca nocrne
owmnbok nepegaym
SUBBO_00 F_BOOL 3ameHstowee 3HadeHne gna |0
NPUHATBIX AaHHbIX 00
SUBBO_19 F BOOL 3ameHsollee 3HadyeHe ana |0
NPUHATBIX AaHHbIX 19
Bbixogbl: ACK_REQ BOOL TpebyeTcs kBuTUpoBaHue ans |0
NOBTOPHOTIO BKIKOYEHUA B
CUCTEMY 3HAYEHMI npoLiecca
ERROR F BOOL Ownbka nepegaym 0
SUBS_ON F BOOL BbiBogsaTCcA 3ameHsoLmne 1
3Ha4YeHus
RD_BO_00 F_BOOL MpuHaTble gaHHbIe 00 0
RD BO_19 F BOOL MpuHATbIE AaHHbIE 19 0
RETVAL WORD Kop owmnbkm 0000

Cu1cTeMbl NOBbILLEHHOW 6e30nacHOCTH

A5E00085588-02

8-25




OmekasobesonacHble b610KU

MapameTp TIMEOUT

HapexxHo rapaHTupoBaTh, YTO YPOBEHb CUrHana, noanexallero nepegade, oyget
obHapy)XeH Ha CTOpPOHe nepefaTymka U nepenaH NPUEMHKKY, MOXHO TOJbKO B
TOM criyyae, ecriv OH NPUCYTCTBYET B TEYEHNE BPEMEHU, HE MEHbLUETO, YeM
CkOHbUrypupoBaHHoe BpeMs koHTponsa (TIMEOUT).

Bxog TIMEOUT He MOXeT BKMOYaTbLCA B CUCTEMY COEANHEHUI, U eMY [OIDKHO
ObITb NPUCBOEHO NOCTOSIHHOE 3HaYeHne. CM. "KoHTporb 3a 0Tkaszobe3onacHbIM
obmMeHoM gaHHbIMK Mexay CPU".

O6paboTka oWnNbBOK

Ecnu napTHep no coeguHeHWIo NonyYyaeT He4oMyCTUMBbIN Kaap,
npegHasHayeHHbI Ansa obecneveHus 6esonacHocTv (Hamp., N3-3a HEBEPHOMN
KOHTporbHoW cymmbl (CRC) nnm owmbkun npusHaka akTMBHOCTUW), UMK HE MoslydaeT
[oMyCcTMMOro kagpa B TeueHne BpemeHn koHTpons TIMEOUT, To Beixogsl ERROR
n SUBS_ON ycTaHaBnMBaroTCs, 1 BbIBOOATCS 3aMeHsA0LLME 3HadYeHuns. Ha
Bbixoge RETVAL oTtobpaxaeTtca kog oLnOKN.

3ameyaHune

Kak Tonbko cBsA3b ycTaHaBnueaeTcsa 6e3 owmnbok, NpoBepseTcs corracoBaHue ¢
Ha3Ha4YeHHbIM BpeMeHeM KoHTpons (napametp TIMEOUT).

CBsa3b Mexay napTHepamm Mo COeANHEHUIO BOCCTaHaBnmBaeTcs. [laHHble,
nosy4YeHHble ¢ 4OMYCTUMbIMU Kagpamu, He NOCTYNatoT Ha BbIXoAbl (= He
BKIOYAKOTCA CHOBA B cucTtemy), noka Ha Bxoae ACK_REI He nosiButcs
HapacTaoLwmin ppoHT (Hanp., yepe3 F_QUITES).

Bnok yctaHasnueaeT Bbixogq ACK_REQ, 4tobbl nokasaTb, 4To TpebyeTca
KBUTMPOBaHUE.

B cnyyae apyrux owmbok Bbi3biBaeTcsa cucteMHas dyHkumsa SFC 46 (STP).
CuctemHas cpyHkuma SFC 46 STP nepesogut CPU B coctosiHne STOP 1
COXpaHsieT Ko owmnbku B akkymynatope 1. Nocne aToro 4omkeH ObiTh BbIMNOMHEH
3anyck (XonogHbIN Unu Tennbln nNyck).

MHdopmaumsa o6 owmnbkax B akkymynsatope 1

Kog owm6Gkun (W#16#...) | OnucaHue

EEEE 8050H Owwubka B hopmaTe AaHHbIX, CBSA3aHHbIX ¢ obecneyeHnem 6e3onacHocTH

(owmbka ns-3a nsmeHeHusi F-nporpammel B pexvme online nnv BHyTpeHHeN
HencnpaeHocTn CPU)
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8.3.2 F_RCVR

PyHKUUA

OT0T 6nOK HagexHo npuHumaeT 20 aneMeHToB AaHHbIX Tuna F_REAL,
nocrnaHHbix 6riokom F_SENDR wn3 gpyroro CPU.

MonyyeHHble gaHHble NocTynakT Ha Bbixoabl RD_R_xx anga ganbHenwen
0bpaboTkm apyrumm Griokamu.

[aHHble nepenaloTca Yepes Kafpbl NOBLILIEHHON HAOEXHOCTY.

XapakTepucTuKu 3anycka

Mocne 3anycka (XONOAHbIA UKW TENIbIV NYCK) CHavana JosmkHa ObiTb
yCTaHOBMNEHa CBA3b Mexay napTHepamun no obmeHy AaHHbIMU. [Toka NpUeMHUK He
nony4unT Kagp, npegHasHavyeHHbIn Ang obecneyveHns 6esonacHoOCTH, OT
nepegaryuka, oH yctaHasnmeaeT Bbixoq SUBS ON 1 BbIBOOUT 3ameHsoLLmMe

3HayeHus Ha Bbixogax RD_R_xx.

3ameHsoLwme 3Ha4YeHns MoryT 6biTb UCNONb30BaHbI Ha Bxodax SUBR_xx.

Bxoabl/BbIXoabl

Umsa Twvn gaHHbIX O61bsAcHeHue YmonuyaHue
Bxogbl: ID WORD MapameTp agpecauumm ID 0000
R ID DWORD MapameTp agpecauum R_ID | 00000000
CRC_IMP DWORD OtanoHHbIi CRC agpeca CHabxaeTcs
aBTOMaTUYECKM
TIMEOUT F_TIME Bpemsi koHTpons B Mc ans T#0 ms
TEKYLLEro KOHTpons
ACK_REI F_BOOL KBuTMpoBaHue NoBTOPHOro 0
BKITHOYEHMS B CUCTEMY
3Ha4YeHU npoLiecca nocrne
owmnbok nepegaym
SUBR_00 F_REAL 3ameHstowee 3HadeHne gna |0
NPUHATBIX AaHHbIX 00
SUBR_19 F REAL 3ameHsollee 3HadyeHe ana |0
NPUHATBIX AaHHbIX 19
Bbixogbl: ACK_REQ BOOL TpebyeTcs kBuTUpoBaHue ans |0
NOBTOPHOTIO BKIKOYEHUA B
CUCTEMY 3HAYEHMI npoLiecca
ERROR F BOOL Ownbka nepegaym 0
SUBS_ON F BOOL BbiBogsaTCcA 3ameHsoLmne 1
3Ha4YeHus
RD R 00 F_REAL MpuHaTble gaHHbIe 00 0
RD R 19 F REAL MpuHATbIE AaHHbIE 19 0
RETVAL WORD Kop owmnbkm 0000

Cu1cTeMbl NOBbILLEHHOW 6e30nacHOCTH

A5E00085588-02
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MapameTp TIMEOUT

Bxog TIMEOUT He MOXeT BKMOYaTbLCA B CUCTEMY COEANHEHUI, U eMY [OIDKHO
ObITb NPMCBOEHO NOCTOSIHHOE 3HaYeHne. CM. "KoHTponb 3a 0Tkasobe3onacHbIM
obmeHoM gaHHbIMK Mexay CPU".

O6paboTka oWnNbBOK

Ecnu napTHep no coeguHeHWo NonyYaeT He4oMyCTUMBbIN Kaap,
npegHasHayeHHbI onsa obecneveHus 6esonacHocTv (Hamp., N3-3a HEBEPHOMN
KOHTporbHoW cymmbl (CRC) nnm owumbkun npusHaka akTMBHOCTUW), UMK HE nosydaeT
[oMyCcTMMOro kagpa B TeueHne BpemeHn koHTpons TIMEOUT, To Beixogsl ERROR
n SUBS_ON ycTaHaBnMBaroTCs, 1 BbIBOOATCS 3aMeHsA0LLMEe 3HadYeHuns. Ha
Bbixoge RETVAL oTtobpaxaeTtca kog oLMOKN.

3ameyaHune

Kak Tonbko cBsA3b ycTaHaBnueaeTcsa 6e3 owmnbok, NpoBepseTcs corrnacoBaHue ¢
Ha3Ha4YeHHbIM BpeMeHeM KoHTpons (napametp TIMEOUT).

CBsa3b Mexay napTHepamm Mo COeANHEHUIO BOCCTaHaBnmBaeTcs. [laHHble,
nosy4YeHHble ¢ OMYCTUMbIMU Kagpamu, He NOCTyNatoT Ha BbiXoabl (= He
BKIMOYAKOTCA CHOBA B cucTtemy) noka Ha Bxoae ACK_REI He nosButca
HapacTaoLwmin ppoHT (Hanp., yepe3 F_QUITES).

Bnok yctaHasnueaeT Bbixogq ACK_REQ, 4tobbl nokasaTb, 4To TpebyeTca
KBUTMPOBaHUE.

B cnyyae apyrux owmbok Bbi3biBaeTcsa cucteMHas dyHkumsa SFC 46 (STP).
Cuctemnas cpyHkuma SFC 46 STP nepesogut CPU B coctosiHne STOP un
COXpaHsieT Ko owmnbku B akkymynatope 1. Nocne aToro 4omkeH ObiTh BbIMNOMHEH
3anyck (XonogHbIN uUnu Tennbln nNyck).

MHdopmaumsa o6 owmnbkax B akkymynsatope 1

Kog owmbGkun (W#16#...) | OnucaHue

EEEE 8050H

Owwubka B hopmaTe AaHHbIX, CBA3aHHbIX ¢ obecneyeHnem 6e3onacHocTH
(owmbka ns-3a nameHeHusi F-nporpammel B pexvme online nnv BHyTpeHHeN
HencnpasHocTn CPU)
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8.3.3

PyHKUUA

F_SENDBO

OT0T 6nok HagexHo nepenaet 20 anemMeHToB AaHHbIX TUNa F_BOOL gpyromy
CPU. 3Tn gaHHble Tam MoryT ObiTb NpuHATHI 6nokom F_RCVBO.

[aHHble, nognexawune nepegaye (Hanp., BblBeAEHHbIE U3 ApYrux OrokoB),
coxpaHsitoTest Ha Bxogax SD_BO_ xx.

[aHHble nepenaloTca Yepes Kafpbl NOBbLILIEHHON HAOEXHOCTY.

Ecnu Bbl XOTUTE BPEMEHHO BbIKMIOYNTL OOMEH AaHHBIMUW, YCTAHOBINEHHbIV MEXAY
aByms CPU, 4ToGbl yMEHbLUINTD HArpy3Ky Ha LUMHY, Bbl MOXXETE Ha3HauYnTb BXOAY
EN_SEND 3HaueHue FALSE. B aTom cnyyae faHHble NpUeMHUKy Gornblue He
nepenalrTcs, U NPUEMHUK BbIBOAUT CKOH(UIYPUPOBaHHbIE 3aMeHsoLLmne
3Ha4veHus. Ecnv npu nepesanycke obmMeHa gaHHbiMu ¢ nomoubto EN_SEND =
TRUE cBsi3b Mexay napTHepamMu no COeanHEHNIo yke bbina yCcTaHoBMEHa, To
nepepg Tem, Kak Nony4YeHHble 3HayeHns cHoBa ByayT BbIBOOMTBCS, Ha CTOPOHE
npMeMHuKa HeobX0AMMO KBUTUPOBAHME.

XapakTepucTuKu 3anycka

Mocne 3anycka (XONOAHbIA UKW TENIbIV NYCK) CHavana JosmkHa ObiTb
yCTaHOBMNEHa CBA3b Mexay napTHepamu no obmeHy gaHHeimu. F_SENDBO
nokasbiBaeT 310 Ha napameTpe SUBS_ON c nomousto "1". MpreMHuk
(F_RCVBO) BblBOAMT B TEYEHMNE 3TOr0 BPEMEHW 3aMEHSIOLLME 3HAYEHMS, NOKa He
HayHeTcst o6MeH gaHHbiMu mexay F- SENDBO u F_RCVBO 4epes kagp,
npegHasHayeHHbIn ons obecneveHms 6esonacHocTn, n Ha F_RCVBO He byget
BbINOMHEHO KBUTMPOBaHWE, HEOBX0AMMOe A1 MOBTOPHOIO BKITIOYEHUS B CUCTEMY.

Bxoabl/BbIXoabl

Umsa Twvn gaHHbIX O61bsAcHeHue YmonuyaHue
Bxopbl: EN_SEND F BOOL 1 = BKNOYNTbL Nepegady 1
0 = BbIKNYUTbL Nepegady
ID WORD MapameTp agpecauum ID 0000
R_ID DWORD MapameTp agpecauum R_ID | 00000000
SD_BO_00 F_BOOL MepepnaBaembin anemeHT 0
AaHHbIX 00
SD_BO_19 F_BOOL MepenaBaembin anemeHT 0
JaHHbIX 19
CRC_IMP DWORD OtanoHHbin CRC agpeca CHabxaeTcs
aBTOMaTU4ECKM
TIMEOUT F_TIME Bpemsi KOHTpons B Mc ang T#0 ms
TEKYLLEro KOHTpons
Bbixoabl: ERROR F BOOL Ownbka nepegaym 0
SUBS_ON F_BOOL MpremHuk BbIBOOANUT 1
3aMeHsLWMe 3Ha4YEeHNs
RETVAL WORD Kopa owmnbku 0000
CucTtembl NoBblLLEHHON 6e3onacHoOCTH
A5E00085588-02 8-29




OmekasobesonacHble b610KU

MapameTp TIMEOUT

Bxog TIMEOUT He MOXeT BKMOYaTbLCA B CUCTEMY COEANHEHUI, U eMY [OIDKHO
ObITb NPMCBOEHO NOCTOSIHHOE 3HaYeHne. CM. "KoHTponb 3a 0Tkaszobe3onacHbIM
obmeHom gaHHbIMK Mexay CPU".

O6paboTka oWnNbBOK

Ecnu napTHep no coeguHeHno (NPUeMHMK) NOATBEPXKAAET NpUem vyepes
HeOeNCTBUTENbHbIN Kagp, NpeaHasHavyeHHbIn ansg obecneyeHns 6e3onacHocTm
(Hanp., n3-3a HeBepHOW KOHTPOrbHOM cyMMbl (CRC) nnu owmnbkm nprusHaka
aKTMBHOCTM), UM He NOATBEPXAAET ero B TeyeHne Bpemenn koHTpona TIMEOUT,
To ycTaHasnueatoTcs Bbixogbl ERROR n SUBS_ON. Mpuemuunk (F_RCVBO)
rnocne 3Toro BbIBOAUT 3aMeHsitolme 3HavdeHns. Ha Bbixoge RETVAL
oTobpaxaeTtcs kog ownbkun. CBA3b Mexay napTHeEpamMmu Mo COEAUHEHUIO
BOCCTaHaBMNMBaETCS.

3ameyaHune

Kak Tonbko cBsA3b ycTaHaBnuBaeTcsa 6e3 owmnbok, NpoBepseTcs corrnacoBaHue ¢
Ha3Ha4YeHHbIM BpeMeHeM KoHTpons (napametp TIMEOUT).

B cny4dae gpyrux ownbok Bbi3biBaeTcs cuctemHas dyHkunsa SFC 46 (STP).
Cuctemnas cpyHkuma SFC 46 STP nepesogut CPU B coctosiHne STOP un
CoXpaHseT Ko owmnbku B akkymynatope 1. Nocne atoro omkeH ObiTh BbINOMHEH
3anyck (XonogHbIN uUnu Tennbln nNyck).

MHdopmaumsa o6 owmnbkax B akkymynsatope 1

Kon owmbkmn

(W#16#...) |OnucaHue

EEEE 8050H

Owwubka B hopmaTe AaHHbIX, CBA3aHHbIX ¢ obecneyeHnem 6e3onacHocTH
(owmbka ns-3a nsmeHeHusi F-nporpammel B pexvme online nnv BHyTpeHHeN
HencnpaeHoctn CPU)
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8.34

PyHKUUA

F_SENDR

OT0T 6noK HagexHo nepenaet 20 anemMeHToB AaHHbIX TUNa F_REAL gpyromy
CPU. Tam oHu moryT 6bITb NpuHATLI 6riokom F_RCVR.

[aHHble, nognexawue nepegade (Hanp., BblBeAEHHbIE U3 APYruX OrOKOB)
coxpaHsitoTest Ha Bxogax SD_R_ xx.

[aHHble nepenaloTca Yepes Kafpbl NOBLILIEHHON HAOEXHOCTY.

Ecnu Bbl XOTUTE BPEMEHHO BbIKMOYUTE OBMEH AaHHBIMU, YCTAHOBMEHHBIA MeXay
aByMs CPU, 4ToObl yMEHbLUMTD Harpy3ky Ha LUMHY, Bbl MOXETE Ha3HauUTb BXOOY
EN_SEND 3HaueHue 0. B aTom cnyvae gaHHble NpueMHuKy Oonblue He
nepenaroTcsi, U NPUEMHUK BbIBOAUT CKOH(UIYPUPOBaHHbIE 3aMeHSsIoLLMe
3HaveHus. Ecnn npu nepesanycke o6meHa gaHHbiMu ¢ nomollbto EN_SEND = 1
CBS3b MEXAYy NapTHepamu Nno coeanHEHMIO yxe Oblna ycTaHoBMeHa, To nepeq
TeM, KaK Nosly4YeHHble 3Ha4YeHUsi CHOBa OyAyT BbIBOAWUTBLCS, HA CTOPOHE
npuemMHuKa HeobXoaAMMO KBUTUPOBAHNME.

XapakTepucTuKu 3anycka

Mocne 3anycka (XONOAHbIA UKW TENIbIV NYCK) CHavana JosmkHa ObiTb
yCTaHOBMEeHa CBA3b Mexay napTHepamu no obmeHy gaHHoiMu. F_SENDR
coobuaet 06 atom Ha napameTpe SUBS_ON c nomouwsto "1". MpruemHuk
(F_RCVR) BbIBOOUT B TEYEHME 3TOIO BPEMEHM 3aMEHSOLLME 3HAYEHUS, NOKa He
HayHeTcst obmeH aaHHbiMu Mexay F_SENDR n F_RCVR 4yepes kagp,
npegHasHayeHHbIn ons obecneveHmsa 6esonacHocTn, n Ha F_RCVR He BygeTt
BbINOMHEHO KBUTMPOBaHWE, HEOBX0AMMOe A11S MOBTOPHOIO BKITIOYEHUS B CUCTEMY.

Bxoabl/BbIXoabl

Umsa Twvn gaHHbIX O61bsAcHeHue YmonuyaHue
Bxopbl: EN_SEND F BOOL 1 = BKNOYNTbL Nepegady 1
0 = BbIKNYUTbL Nepegady
ID WORD MapameTp agpecauum ID 0000
R_ID DWORD MapameTp agpecauum R_ID | 00000000
SD_R_00 F_REAL MepepnaBaembin anemeHT 0
AaHHbIX 00
SD_R_19 F_REAL MepenaBaembin anemeHT 0
JaHHbIX 19
TIMEOUT F_TIME Bpems koHTponsa B Mc ans T#0 ms
TEKYLLEro KOHTpons
CRC_IMP DWORD OTanoHHbIi CRC agpeca CHabxaeTcs
aBTOMaTU4ECKU
Bbixoabl: ERROR F BOOL Ownbka nepegaym 0
SUBS_ON F_BOOL MpremHuk BbIBOOANUT 1
3aMeHsLWMe 3Ha4YEeHNs
RETVAL WORD Kopa owmnbku 0000

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
A5E00085588-02 8-31
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MapameTp TIMEOUT

HapexxHo rapaHTupoBaTh, YTO YPOBEHb CUrHana, noanexallero nepegade, oyget
obHapy)XeH Ha CTOpPOHe nepefaTymka U nepenaH NPUEMHKKY, MOXHO TOJbKO B
TOM criyyae, ecriv OH NPUCYTCTBYET B TEYEHNE BPEMEHU, HE MEHbLUETO, YeM
CkOHbUrypupoBaHHoe BpeMs koHTponsa (TIMEOUT).

Bxog TIMEOUT He MOXeT BKMOYaTbLCA B CUCTEMY COEANHEHUI, U eMY [OIDKHO
ObITb NPUCBOEHO NOCTOSIHHOE 3HaYeHne. CM. "KoHTporb 3a 0Tkaszobe3onacHbIM
obmMeHoM gaHHbIMK Mexay CPU".

O6paboTka oWnNbBOK

Ecnu napTHep no coeguHeHno (NPUeMHIMK) NOATBEPXKAAET NpUem vyepes
HeOenCTBUTENbHBIN Kagp, NpeaHasHavyeHHbIn ansg obecneyeHns 6e3onacHocTm
(Hanp., n3-3a HeBepHOW KOHTPONbHON cyMMbl (CRC) nnu owmnbkm npmusHaka
aKTMBHOCTM), UM He NOATBEPXAAET ero B TeyeHne Bpemenn koHTpona TIMEOUT,
To ycTaHaenueatoTcs Bbixogbl ERROR n SUBS_ON. MNMpuemnunk (F_RCVR) nocne
3TOro BbIBOAMT 3aMeHsitoLme 3HaveHus1. Ha Bbixoge RETVAL otoGpaxaeTcs koa
owmnbkn. CeaA3b Mexay napTHeEpaMu Mo CoOeAMHEHNI0 BOCCTaHaBNNBAETCS.

3ameyaHune

Kak Tonbko cBsA3b ycTaHaBnuBaeTcsa 6e3 owmnbok, NpoBepseTcs corrnacoBaHue ¢
Ha3Ha4yeHHbIM BpeMeHeM KoHTpons (napametp TIMEOUT).

B cny4dae gpyrux ownbok Bbi3biBaeTcs cuctemHas dyHkunsa SFC 46 (STP).
Cuctemnasn cpyHkuma SFC 46 STP nepesogut CPU B coctosiHne STOP un
CoXpaHseT Ko owmnbku B akkymynatope 1. Nocne atoro omkeH ObiTh BbIMNOMHEH
3anyck (XonogHbIN Unu Tennbln nNyck).

MHdopmaumsa o6 owmnbkax B akkymynsatope 1

Kog owmbGkun (W#16#...) | OnucaHue

EEEE 8050H

Owwubka B hopmaTe AaHHbIX, CBA3aHHbIX ¢ obecneyeHnem 6e3onacHocTH
(owmbka ns-3a nsmeHeHusi F-nporpammel B pexvme online nnv BHyTpeHHeN
HencnpaeHoctn CPU)
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8.4 Brnoku ans npeo6pasoBaHUA AaHHbLIX MeXAay
CTaHOAPTHbLIM pa3aesniomMm u pasgefniom obecnevyeHus
6e3onacHocTH

Bnok OnucaHue

F BO FBO Mpeobpasyet 13 BOOL B F_BOOL

F | FI MpeobpasyeT 13 INT B F_INT

F R FR Mpeobpasyet 3 REAL B F_REAL

F Tl FTI Mpeobpasyet n3 TIME B F_TIME

F_FBO_BO Mpeob6pasyet n3 F_ BOOL B BOOL

F FI I Mpeobpasyet u3 F_INT B INT

F FR R MpeobpasyeT n3 F_ REAL B REAL

F_FTLTI Mpeobpasyet n3 F_TIME 8 TIME

F_QUITES OTtkasobe3onacHoe kBUTHpoBaHue Yepe3 ES/OS
A 3ameuaHue no 6esonacHocTn

Brnokn F_ BO _FBO, F_| FI,F_TI_FTInF_R_FR TOnbKO BbINOMHSAOT
npeobpasoBaHme AaHHbIX. TO 3HAYMT, YTO Bbl AOMKHbI 3anNporpaMmmupoBaTth B
F-nporpamme gononHuTenbHbIE MepPbl ANs KOHTPOMs JOCTOBEPHOCTM, HAanpuvep,
ucnonb3ysa F_LIM_R ansa rapaHTum Toro, 4to BO3MOXHa TONbko 6GesonacHas

KCcnlyaTauua.

lNMpoBepka 4OCTOBEPHOCTU

MpocTeniwen hopmon NpoBEPKM LOCTOBEPHOCTU ABMSETCA onpeaeneHne
AnanasoHa ¢ PUKCMPOBAHHON BEPXHEN U HUXXHEN rpaHuLamm, Hamp., ¢ NOMOLLbIO
6noka F_LIM_R. He Bce BxoagHble NnapamMeTpbl MOFYyT ObITb NPOBEPEHbI Ha
AOCTOBEPHOCTb AOCTAaTOYHO NPOCTO. TN BXOAHbIE NapamMeTpbl Henb3s
M3MEHATb BO Bpems paboThbl.

CucTembl NoBbiLLEHHO 6e3onacHoCTU
A5E00085588-02
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8.4.1

PyHKUUA

F_BO_FBO

3T0T 6noK npeobpasyeT Tmn gaHHbIXx BOOL B cooTBeTCcTBYOWMIA F-TWM faHHbIX
F_BOOL. 310 faeTt BO3MOXHOCTb NPOBOANTL AalbHENLLY 06paboTKy CMrHanos,
CHOPMUPOBAHHBIX B CTAHAAPTHOM pasferie nporpaMMbl, B pasgene nporpammel,
obecneunBatoLem 6e3onacHOCTb, NOCIEe NPOBEPKM JOCTOBEPHOCT!.

Bxoabl/Bbixoabl

Umsna Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxoga: IN BOOL BxogHasi nepeMeHHasi 0
Bbixoa: ouT F BOOL BbixogHas nepemeHHas 0

O6paboTka owmnboK

8-34
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8.4.2

PyHKUUA

F_I_FI

OT0T 6nok npeobpasyeT Tnn AaHHbIX INT B cooTBETCTBYOWMI F-TUN AaHHBIX
F_INT. 310 faeT BO3MOXXHOCTb NPOBOAMTL AanbHeNnLWy obpaboTKky CUrHanos,
CHOPMUPOBAHHBIX B CTAHAAPTHOM pasferie nporpaMMbl, B pasgene nporpammel,
obecneunBatoem 6€30NacHOCTb, NOCHE NMPOBEPKM LOCTOBEPHOCTU (Hanpumep,
nobaBneHHONM nonb3oBaTenemM ¢ NOMOLLbI oTkasobesonacHoro 6roka F_LIM ).

Bxoabl/Bbixoabl

Nmsa Twvn paHHbIX O6bAcHeHue YmMmon4yaHue
Bxoga: IN INT BxogHas 0

nepemMeHHas

Bbixona: ouT F_INT BbixogHas 0
nepemMeHHasi

O6paboTka owmnboK

Het
CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
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8.4.3 F_R_FR

PyHKUUA

3T10T 6nok npeobpasyeT Tnn AaHHbIX REAL B cooTBeTCcTBYHOWMIA F-TMM faHHbIX
F_REAL. 370 gaeT BO3MOXHOCTb MPOBOANTL AanbHENLy 06paboTky curHanos,
CHOPMUPOBAHHBIX B CTAHAAPTHOM pasferie nporpaMMbl, B pasgene nporpammel,
obecneunBatoem 6€30NacHOCTb, NOCHe NPOBEPKM LOCTOBEPHOCTU (Hanpumep,
pobaeneHHom B F-nporpammy ¢ nomoLlpto oTkazobesonacHoro 6roka F_LIM_R).

Bxoabl/Bbixoabl

Umsna Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxoga: IN REAL BxogHasi nepeMeHHasi 0.0
Bbixoa: ouT F REAL BbixogHas nepemeHHas 0.0

O6paboTka owmnboK

B cny4yae owunbku Bei3biBaeTcs cuctemHast pyHkumsa SFC 46 (STP). CuctemHas
dyHKumsa SFC 46 STP nepesoant CPU B coctosiHne STOP 1 coxpaHsieT kog
owwnbkm B akkymynstope 1. MNocne aToro AomKeH ObITb BLIMOMHEH 3aMyCK
(XONnoAHbIN UK TEMbIA MYCK).

MHdopmaumsa 06 owmnbkax B akkymynstope 1

Koa own6ku (W#16#...)

OnucaHune

EEEE 8022H

MepenonHeHue nnn Hegonyctumoe uncno tuna REAL (NaN) Ha Bxoge IN

(komnoHeHT DATA)
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8.44

PyHKUUA

F_TI_FTI

3T0T 6nok npeobpasyeT Tvn AaHHbIX TIME B cooTBeTCTBYIOWMI F-TUN AaHHbIX
F_TIME. 310 gaeT BO3MOXHOCTb NPOBOAUTL AalibHENLY 06paboTKy CUrHanos,
CHOPMUPOBAHHBIX B CTAHAAPTHOM pasferie nporpaMMbl, B pasgene nporpammel,
obecneunBatoem 6€30NacHOCTb, NOCHE NPOBEPKM LOCTOBEPHOCTU (Hanpumep,
pobaBneHHONM nonb3oBaTenemM ¢ NOMOLLbI oTkasobesonacHoro 6roka F_LIM_TI).

Bxoabl/Bbixoabl

Nmsa Twvn paHHbIX O6bAcHeHue YmMmon4yaHue

Bxona: IN TIME BxogHas T#0 ms
nepemMeHHas

Bbixon: ouT F_TIME BbixogHas T#0 ms
nepemMeHHasi

O6paboTka ownodoK

Het
CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
A5E00085588-02 8-37
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8.4.5

PyHKUUA

F_FBO_BO

OT10T 6nok npeobpasyeT F-tnn gaHHbix F_BOOL B cTaHOapTHBIN TUMN AaHHbIX
BOOL, Tak kak K OTAeNbHbIM CTPYKTYPHbIM 351eMeHTam F-Tuna AaHHbIX HET
nHauBMayanbHoro goctyna B cxeme CFC. 310 gaeT BO3MOXHOCTb AanbHENLWen
00paboTkm curHanos, COOPMMPOBaHHbIX B pa3gerie nporpaMmmbl,
obecneunBatoem 6e3onacHOCTb, B CTaHOAPTHOM pasgernie NporpaMmbl.

370 BMNOoK A0MKEH HaXoAUTLCS B CTaHOapTHOM paszerne nporpammbi.

Bxoabl/Bbixoabl

Umsna Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxopn: IN F BOOL BxogHasi nepeMeHHasi 0
Bbixoa: ouT BOOL BbixogHas nepemeHHas 0

O6paboTka owmnboK

8-38

Het

Cuctembl nosblLLEHHO 6e3onacHoCTH
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8.4.6

PyHKUUA

F_FR_R

OT10T 6ok npeobpasyeT F-tun gaHHbix F_REAL B cTaHOapTHbBIA TUMN SaHHbLIX
REAL, Tak Kak K OTAeSIbHbIM CTPYKTYPHbIM 3aniemeHTam F-Tuna gaHHbIX HeT
nHOauBMayanbHoro goctyna B cxeme CFC. 310 gaeT BO3MOXHOCTb AarnbHeNLWen
00paboTkm curHanos, COOPMMPOBaHHbIX B pa3gerie nporpaMmmbl,
obecneunBatoLLeM Be3onacHoCTb, B CTaH4APTHOM pasgere nporpammei.

370 BMNoK A0MKEH HaXoAUTbLCHA B CTaHOapTHOM paszene nporpammbi.

Bxoabl/Bbixoabl

Umsna Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxoga: IN F REAL BxogHasi nepeMeHHasi 0.0
Bbixoa: ouT REAL BbixogHas nepemeHHas 0.0
O6paboTka owmnboK
Het
CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
A5E00085588-02 8-39
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8.4.7

PyHKUUA

F_FI_I

OT10T 6nok npeobpasyeT F-tnn gaHHbix F_INT B ctaHgapTHbIV TMN gaHHbIX INT,
TaK Kak K OTAeNbHbIM CTPYKTYPHbIM 3nieMeHTam F-Tuna gaHHbIX HeT
nHauBMayanbHoro goctyna B cxeme CFC. 310 gaeT BO3MOXHOCTb AanbHENLWen
00paboTkm curHanos, COOPMMPOBaHHbIX B pa3gerie nporpaMmmbl,
obecneunBatoiem 6e3onacHoCTb, B CTaHOAPTHOM pasgerie NporpaMmbl.

370 BMNoK A0MKEH HaXoAUTLCS B CTaHOapTHOM paszene nporpammbi.

Bxoabl/Bbixoabl

Umsna Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxoga: IN F INT BxogHasi nepeMeHHasi 0
Bbixoa: ouT INT BbixogHas nepemeHHas 0

O6paboTka owmnboK

8-40

Het

Cuctembl nosblLLEHHO 6e3onacHoCTH
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8.4.8.

PyHKUUA

F_FTI_TI

OT0T 6nok npeobpasyeT F-tun gaHHbix F_TIME B cTaHaapTHLIN TN AaHHbIX
TIME, TaKk KaK K OT4eNbHbIM CTPYKTYPHbBIM anemMeHTam F-Tuna gaHHbIX HET
nHauBMayanbHoro goctyna B cxeme CFC. 310 gaeTt BO3MOXHOCTb AarbHeNLWen
00paboTkm curHanos, COOpPMMPOBaHHbIX B pa3gerie nporpaMmmbl,
obecneunBatoLLeM BesonacHOCTb, B CTaHOAPTHOM pasgerie nporpammei.

370 BMNoK A0MKEH HaXoAUTbLCS B CTaHOapTHOM paszene nporpammbi.

Bxoabl/Bbixoabl

Umsna Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxoga: IN F TIME BxogHasi nepeMeHHasi T#0 ms
Bbixoa: ouT TIME BbixogHas nepemeHHas T#0 ms
O6paboTka owmnboK
Het
CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
A5E00085588-02 8-41
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8.4.9

PyHKUUA

F_QUITES

OT0T 6noOK 0becneunBaeT BO3MOXHOCTb 0TKa306€30MacHOro KBUTMPOBaHMSA U3 He
AaBnsAlLWmMXca oTkasobesonacHeiMn ES n OS. 310 no3sonsieT, Hanpumep,
YyNpaBnsATb NOBTOPHbLIM BKIMHOYEHNEM B CUCTEMY CUTHAmNbHbIX MOgYnew
noBbILLEeHHOM Ge3onacHocTn Yepesd ES/OS. KButupoBaHume cocTouT U3 gByx
LIaroB.:

1.  WMameHeHune Bxoaa IN Ha 3Ha4yeHue 6
2.  W3meHeHue Bxoga IN co 3HayeHus1 6 Ha 3HavyeHne 9 B TeYEHNE MUHYTHI

Brnok aHanmsmpyeT, nponsoLwnio M nameHeHune Bxoaa IN Ha 3HaveHue 9, nocne
TOrO Kak OH M3MEHUIICS Ha 3Ha4YeHVe 6, camoe paHHee Yyepe3 CeKyHay MIm
camoe nosgHee 4yepe3 MUHyTY. [ocne atoro Ha Beixoge OUT (BbiBOA
NOATBEPXAEHUSA) B TEYEHNE OQHOTO LMKNa BbIBOAUTCS curHan 1.

Ecnu 6bino BBEAEHO HEAOMYCTMMOE 3HaYeHUe Ui ecriv U3MeHeHne Ha 9 He
MPOM30LLIIO B TEYEHNE MUHYTbI UK NPOM3OLLIIO A0 UCTeYEHUs1 cekyHabl, Bxog IN
cbpacbiBaeTca B 0, 1 06a Wwara, OnUcaHHble BbILE, AOMKHbI ObITb BbIMOMHEHDI
CHoOBA.

B TeueHune Toro BpeMeHu, Koraa AOrmkKHO NPOoM3oNTN nameHeHne ¢ 6 Ha 9,
HeoTkasobe3onacHbIl Bbixog Q yctaHaBnmBaeTtcd B 1. Kak Tonbko Bxog IN
NPUHUMAET 3HadYeHne 9, Unm ecrnn N3SMEHEHNE He NPOM30LLSIO B TEYEHNE MUHYTHI,
Q cbpacbiBaeTca B 0.

3ameyaHune

Tak kak oTkazobe3onacHbivi Bbixog OUT ycTaHaBnMBaeTCsa TOMbKO HA OAMH LMK,
TO AN KAXO0ro LMKNMYecKkoro npepbiBaHms TpebyeTcsa otaensHbii F_QUITES.

Ecnu gnsa pasnuyHbIX MCNOMHAEMbIX IPYNN B UMKIIMYECKOM MpepbIBaHUN NMEETCS
TONbKO 0AMH BNOK, TO Anst obMeHa AaHHbIMW MEXZY UCMNOMHAEMbIMU rpynnamm
[OIMKHbI ncnonb3oBatbes 6nokm F S BOun F R BO.

3ameyaHue no 6e3onacHOCTH

He cBsaizaHHbIN ¢ 0becneveHnem 6esonacHocTy Bxo IN He JomKkeH coeauHATLESA
C CUrHanom Unu onpeaensTbCsl CUrHanoM, KOTopblii aBTOMaTUYECKU co3aaeT
BbILLEYNOMSIHYTOE yCrnoBue (M3MeHeHMe ¢ 6 Ha 9 B Te4eHUE MUHYTbI) AN
oTkaszobesonacHoro kBuTupoBaHusi. OTkazobe3onacHoe KBUTUPOBaHUE MOXET
NPOM3BOAMTLCS TOMNBKO NyTEM CO3HaTeNnbHOro, py4yHoro eBoga Ha ES unu OS,
HO He aBTOMaTU4eCKM B NporpaMmme.

MN3meHeHMe o6LLEro KOHTPOSILHOro Kofa aBTOHOMHOM F-nporpammbl

8-42

Ecnun o6a BbllenpnBeAeHHbIX LLara KBUTMPOBaHWUSI BBOASTCS HENocpeacTBEHHO
yepes ES B pexxume TectupoBaHust CFC, a He yepe3 OS, To 06LLUMIA KOHTPOSbHbIN
KOA aBTOHOMHOM F-nporpammbl B pe3ynbTtate KBUTUPOBaHUS naMeHseTcs. Bo
n3bexxaHne 3Toro Bbl OIMKHLI 0OpaTUThL BHMMaHME Ha To, YToObI nocne Beoaa 9
U1 HeJoNycTUMOro 3HadveHus seoguncs 0.

Cuctembl nosblLLEHHO 6e3onacHoCTH
A5E00085588-02
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Bxoabl/Bbixoabl

Umsa Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxoga: IN INT BxogHasi nepemeHHas u3 ES |0
Bbixoabl: ouT F BOOL Bbixoa Ang KBUTUPOBaHUS 0

Q BOOL CocTtosHne aHanusa Bpemenu |0

O6paboTka ownodoK

B cnyyae ownbku Bbi3biBaeTcs cuctemHasa oyHkuma SFC 46 (STP). CuctemHast
dyHkumnsa SFC 46 STP nepesoant CPU B coctosiHne STOP 1 coxpaHseT Koa
owmnbkm B akkymynaTope 1. lNocne 31oro AormkeH GbiTb BLINMOIHEH 3anycK
(xonogHbIV NN TENIbLIA NYCK).

MHdopmaumsa o6 owmnbkax B akkymynartope 1

Kopg owm6Gkun (W#16#...) | OnucaHue

EEEE 8050H Ownbka B hopmaTte AaHHbIX, CBA3aHHbIX C 0becneyeHnem 6e30nacHOCTM
(owmbka ns-3a nameHeHusi F-nporpammel B pexvme online nnv BHyTpeHHeN
HeucnpasHocTn CPU)

YnpaBneHue u KOHTPONb

MapameTpsbl IN 1 Q nmetoT cuctemHbin atpubyT S7_m_c. [MoaToMy OHU MoryT
HenocpeaCTBEHHO YNPaBNATbCS U KOHTPONMPOBATLCA U3 CUCTEMbI ONEPaTOPCKOro
nHTepderica (0OS).

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
A5E00085588-02 8-43
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8.5 CucrtemMHble oTKazobe3onacHble 6110Ku
Bnok OnucaHune
F S BO OtkasobesonacHas nepegaya 10 areMeHTOB AaHHbIX TMNa

F BOOL gpyron ncnonHsemown F-rpynne.

F R BO OTtkasobe3onacHbint Nnpyvem 10 anemeHToB AaHHbIX Tuna F_BOOL
13 gpyromn ucnonHsemown F-rpynmbl

F SR OTtkasobe3onacHas nepegadva 5 aneMeHToB AaHHbIX TUNa
F_REAL gpyroun ucnonHsiemon F-rpynne

F R R OTtkasobesonacHbln npuem 5 anemeHToB AaHHbIX Tuna F_REAL
13 gpyromn ucnonHsemown F-rpynnbl

F_START PacnosHaBaHue 3anycka (XonoaHbI v TennbIn NyckK)

F CYC CO KoHTponb BpemeHu F-uukna

BcTtpanBaHue B TUNOBLIE GIOKU

3a uckniovennem F_START, cuctemHble 6r0ku He JOMMKHbI BCTpanBaTbCs B
TUNoBbIE BroKK.

CucTeMbl NOBbLILIEHHOI Be30MacHOCTM
8-44 A5E00085588-02
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8.5.1

PyHKUUA

F_R_BO

OT0T 6NnoOK HagexHo npuHnmaeT 10 anemeHToB AaHHbIX TMNa F_BOOL,
nepegaHHbIX U3 gpyron ncrnonHsemon F-rpynnel 6nokom F_S_BO.

MpuHATbIE AaHHbIE coXpaHsaTCsA Ha Bbixogax RD_BO_ xx ansa ganbHenwen
0obpaboTkn apyrumm Griokamu.

Bxog S_DB pgomkeH OblTb COEANHEH C BLIXOLOM TOIO K€ UMEHW NepeaaroLLero
onoka.

Bxoagy TIMEOUT pomkHO 6bITb NPUCBOEHO BPEMST KOHTPOSIS 0Tka3o6e30nacHoro
obmeHa gaHHbIMU. Ecriv 06HOBNEHHBIN kKagp He NPUHAT B TEYEHMe 3Toro
BPEMEHW, TO BbI3biBaeTCA cuctemHas pyHkums SFC 46 (STP). Cm. "KoHTporb
oTkaszobesonacHoro obmMeHa gaHHbIMU MeXay ucnonHseMbiMu F-rpynnammn”.

XapakTepucTuKu 3anycka

B nepBoOM LMKne nocrne XonogHoro nnv Tennoro nycka 6ok BbIBOANT
3aMeHsIIoLLMe 3HaYeHus1, CKOHUrypuposaHHble Ha Bxogax SUBBO_xx. BeiBoa
3aMEHSIIOLLMX 3HAYEHUI 3aBUCUT OT CKOH(PUIypupoBaHHbLIX BPEMEH UCMOSTHEHMS
LIMKIMYECKMX NpepbiBaHUA U NPOMCXOAMT, noka 3HaveHne F_TRUE HaxoguTca Ha
Bbixoge SUBS_ON, HO TOMbKO A0 TexX Nop, NoKa He UCTEKNO BPEMS KOHTPONS
TIMEOUT.

Bxoabl/BbIXoabl

Umsa Twvn gaHHbIX O61bsAcHeHue YmonuyaHue
Bxoabl: TIMEOUT F_TIME Bpems KOHTponsa B Mc ns T#0 ms
TEKYLLEro KOHTpons
S_DB F_WORD Homep ak3emnnspHoro DB 0
cooTBeTtcTByowero F S BO
SUBBO_00 F_BOOL 3ameHstoLLee 3HayYeHre s
NPUHATLIX AaHHbIX 00
SUBBO_09 F_BOOL 3ameHstoLwee 3HadyeHne ans
NPUHATBIX AaHHbIX 09
Bbixoabl: SUBS_ON F_BOOL BbiBOAATCA 3ameHsaoLwmne 0
3Ha4YeHus
RD BO 00 F BOOL MpuHATLIE AaHHble 00 0
RD BO 09 F BOOL MpuHATLIE AaHHbIE 09 0

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
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O6paboTka owmnboK

B cny4yae owunbku Bei3biBaeTcs cuctemHast pyHkumsa SFC 46 (STP). CuctemHas
dyHkuua SFC 46 STP nepesoant CPU B coctoaHne STOP 1 coxpaHseT ko
owwmnbkm B akkymynsitope 1. lNocne aToro AomkeH GbITb BbINMOMHEH 3amnyck
(xonoaHbIA UK TENIbIA NYCK).

MHdopmauma 06 owmnbkax B akkymynsrtope 1

Kop owmbkn (W#16#...) | OnucaHue

EEEE 8050H Ownbka B hopmaTe gaHHbIX, CBSAAI3aHHbLIX C obecneveHnem 6e3onacHocTH,
Ha Bxoge TIMEOUT (owwmbka ns-3a nsameHeHnusi F-nporpammbl B pexume
online nnu BHyTpeHHen HencnpasHoctn CPU)

EEEE 8058H Owwubka TIMEOUT (npeBbiweHo BpemMsi koHTponsa TIMEOUT unu
BHYTPEHHsIA HencnpaBHocTb CPU)
EEEE 8059H BHyTpeHHsis HencnpasHocTb CPU

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTn
8-46 A5E00085588-02
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8.5.2

PyHKUUA

F_R R

OT0T 6NOK HAaAEXHO NPUHUMAET 5 aneMeHToB AaHHbIX Tuna F_REAL,
nepeaaHHbIX U3 Apyron ucrnonHsemon F-rpynnel 6nokom F_ S R.

lMonyyeHHble gaHHble NocTynakT Ha Bbixoabl RD_R_xx anga ganbHenwen
0bpaboTkm apyrumm Griokamu.

Bxon S_DB pgomkeH OblTb COEANHEH C BLIXOLOM TOIO X€ UMEHW NepeaaroLLero
onoka.

Bxogy TIMEOUT gomkHoO 6biTb MPUCBOEHO 3HAYEHNE OIS KOHTPOIS
oTkaszobesonacHoro obmeHa gaHHbIMU. Ecriv 0GHOBNEHHLIN Kaap HE NPUHAT B
TEeYeHMe 3TOro BpeMeHHU, Bbi3biBaeTcsi cuctemHast pyHkumnsa SFC 46 (STP). Cwm.
"KoHTponb oTkazobe3onacHoro obMeHa gaHHbIMU MeXay UCMNonHAeMbiMy F-
rpynnamm”.

XapakTepucTuKu 3anycka

B nepBOM Lmkne nocrne XxonogHoro unm Tennoro nycka, 6rok BeIBOaUT
3aMeHsIIoLLMe 3HaYeHWs1, CKOHUrypupoBaHHble Ha Bxogax SUBR_xx. BeiBog
3aMEHSIIOLLMX 3HAYEHWUI 3aBUCUT OT CKOH(PUIypupoBaHHbLIX BPEMEH NCMOSTHEHMWS
LMKIMYECKMX NpepbiBaHUA U NPOMCXOAMT, noka 3HaveHne F_TRUE HaxoguTca Ha
Bbixoge SUBS_ON, HO TOMbKO A0 Tex Nop, NoKa He UCTEKNO BPEMS KOHTPONS
TIMEOUT.

Bxoabl/BbIXoabl

Umsa Twvn gaHHbIX O61bsAcHeHue YmonuyaHue
Bxoabl: TIMEOUT F_TIME Bpems KOHTponsa B Mc ns T#0 ms
TEKYLLEro KOHTpons
S_DB F_WORD Homep sk3emnnspHoro DB, 0
cooTBeTcTByowero F S R
SUBR_00 F_REAL 3ameHstoLLee 3HayYeHre s
NPUHATLIX AaHHbIX 00
SUBR_04 F_REAL 3ameHstoLwee 3HadyeHne ans
NPUHATBIX AaHHbIX 04
Bbixoabl: SUBS_ON F_BOOL BbiBOAATCA 3ameHsaoLwwmne 0
3Ha4YeHus
RD R 00 F REAL MpuHaTble gaHHble 00 0
RD R 04 F REAL MpuHaTbIe aHHble 04 0

CuCTeMbI MOBLILIEHHON 6e30MacHOCTH
A5E00085588-02 8-47
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O6paboTka owmnboK

B cny4yae owunbku Bei3biBaeTcs cuctemHast pyHkumsa SFC 46 (STP). CuctemHas
dyHkuua SFC 46 STP nepesoant CPU B coctoaHne STOP 1 coxpaHseT ko
owwmnbkm B akkymynsitope 1. lNocne aToro AomkeH GbITb BbINMOMHEH 3amnyck
(xonoaHbIA UK TENIbIA NYCK).

MHdopmauma 06 owmnbkax B akkymynsrtope 1

Kop owmbkn (W#16#...) | OnucaHue

EEEE 8050H Ownbka B hopmaTe gaHHbIX, CBSAAI3aHHbLIX C obecneveHnem 6e3onacHocTH,
Ha Bxoge TIMEOUT (owwmbka ns-3a nsameHeHnusi F-nporpammbl B pexume
online nnu BHyTpeHHen HencnpasHoctn CPU)

EEEE 8058H Owwubka TIMEOUT (npeBbiweHo BpemMsi koHTponsa TIMEOUT unu
BHYTPEHHsIA HencnpaBHocTb CPU)
EEEE 8059H BHyTpeHHsis HencnpasHocTb CPU

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTn
8-48 A5E00085588-02
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8.5.3

PyHKUUA

F_S_BO

3T10T 6nok HagexHo nepegaet 10 anemeHToB AaHHbIX TUNa F_BOOL gpyron

ncrnonHsiemon F-rpynne. Tam oHM MoryT 6bITb NpuHATLI 6riokom F_R_BO.

[aHHble, nognexawue nepegaye (Hanp., BblIBEAEHHbIE U3 APYruX OrOKOB)
coxpaHsitoTest Ha Bxogax SD_BO_ xx.

Bbixog S_DB gomkeH 6bITb COeAMHEH C BXOLOM TOIO K€ UMEHU B MPUHUMAIOLLLEM

6rnoke.

Bxoabl/Bbixoabl

Umsna Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxoabi: SD_BO_00 F_BOOL MepenaBaembin anemeHT 0
AaHHbIx 00
SD_BO_09 F BOOL MepenaBaembliii aNEMEHT 0
JaHHbix 09
Bbixopn: S DB F_WORD Homep co6cTBEHHOTO 0
ak3emnnspHoro DB
O6paboTka ownboK
Het
CucTtembl NoBbiLLEHHON 6e3onacHoOCTH
A5E00085588-02 8-49
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8.54

PyHKUUA

F_.S_R

OT0T 6NOK HafexXHo nepenaeT 5 aneMeHToB AaHHbIX Tuna F_REAL gpyron
ncrnonHsiemon F-rpynne. Tam oHM MoryT 6bITb NpUHATLI 6rokom F_R_R.

[aHHble, nognexawue nepegaye (Hanp., BblBEAEHHbIE U3 ApYruX OrOKOB)

coxpaHsitoTest Ha Bxogax SD_R_ xx.

Bbixog S_DB gomkeH 6bITb COeAMHEH C BXOLOM TOIO0 K€ UMEHU B MPUHUMAIOLLLEM

6noke.

Bxoabl/Bbixoabl

Umsna Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxoabi: SD_R_00 F_REAL MepenaBaembin anemeHT 0
AaHHbIx 00
SD R 04 F REAL MNepenaBaemblii aneMeHT 0
JaHHbIx 04
Bbixopn: S DB F_WORD Homep co6cTBEHHOTO 0
ak3emnnspHoro DB

O6paboTka ownboK

8-50

Het

CucTeMbl NOBbILLEHHOW 6e30MacHOCTM
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OmekasobesonacHble 6r10KU

8.5.5

PyHKUUA

F_START

B nepBoM UMKne UMKIIMYECKOro npepbiBaHUS Nocre XOno4HOro Unv Tensmoro

nycka, 6510k nokasbiBaeT nocpeactsom 3HaveHusa 1 Ha Beixoge COLDSTRT, uto
ObIn1 BbIMNOMHEH 3anyck (xonogHbi unu Tennbii nyck). COLDSTRT coxpaHsieT
CBOE€ 3HayeHue Oo cneaywoulero Bbizoea F_ START.

F_START pomxeH ObITb Bbi3BaH 40 Gr1OKOB aHanm3a.

Bxoabl/Bbixoabl

Umsna Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bbixon: COLDSTRT F_BOOL WaeHTudpmkarop 3anycka 1
(XonoAdHbIN UNu TENNbIV NYCK)
O6paboTka owmnboK
Het
CucTtembl NoBbiLLEHHON 6e3onacHoOCTH
A5E00085588-02 8-51
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8.5.6

PyHKUUA

F_CYC_CO

OTOT B6OK KOHTPONMPYET BPEMS LIMKIA CBOErO Krnacca npuopuTeTta
(opraHmsaumoHHoro 6roka Lmknuyecknx npepsiadun OB 3x) n npegocTaenseT
oTkaszobe3onacHyto 6a3y BpeMeHu Ans Apyrmx otkasobe3onacHbix 6MOKOB.

OTOT BNOK JOIMKEH MMETBCA AN KaXA0ro Kracca npuopuTeTa, B KOTOPOM
BbI3blBaeTCs ncnonHsiemas F-rpynna. OH gomkeH 6biTb YCTAHOBMEH B OTAENBHON
ucnonHsiemon F-rpynne, He cogepxawen apyrmx 6nokos (kpome F_TEST un
F_TESTC).

Bpewmsi koHTpons ans F-uukna gosmkHO ObiTb NapamMeTpr3oBaHoO Ha BXoae
MAX_CYC. Cwm. "lMpoekTnpoBaHue BpeMeH KoHTponda anga cuctem F/FH".

/N

3ameuaHue no 6esonacHocTU
Hesugmmbin Beixog PD FLAG He JoImKeH BKOYATbCA B CUCTEMY COEOMHEHUN.

Bxoabl/Bbixoabl

Umsa Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxopabl: MAX_CYC F_TIME MakcumansHo fonycTumoe T#3s
Bpewmsi F-uukna
PD OFF F BOOL Peseps 0
Bbixoabl: PD FLAG F BOOL Ko BbIKNIOYEHUS NUTaHNUA 0
DIFF F_DINT PasHuua Bo Bpemenun nocne |0
nocregHero uukna B Mc
CYC_sQ F_INT Homep nocneposaTtensHoct |0

O6paboTka owmnboK

B cny4yae owunbku Boi3biBaeTcs cuctemHas dyHkumsa SFC 46 (STP). CuctemHas
dyHKuma SFC 46 STP nepesoaut CPU B coctosiHne STOP 1 coxpaHseT kog
owmnbkn B akkymynsTope 1. lNocne aToro AomxeH 6biTb BbINONHEH 3anycK
(XonoaHbIA UK TENbIA NyCK).

MHdopmaumsa o6 owmnbkax B akkymynsatope 1

Kop owmGkn (W#16#...) OnucaHue
EEEE 8050H Owwnbka B dopmaTe AaHHbIX, CBA3aHHbIX C obecneyeHrem
6e3onacHocTu, Ha Bxoge MAX_CYC unu Beixoge DIFF (owunbka ns-3a
n3meHeHus F-nporpaMmmbl B pexxume online nnun BHyTpeHHewn
HeucnpasHocTn CPU)
EEEE 8070H C6on nutaHus
EEEE 8071H ... BHyTpeHHsa HeucnpasHocTb CPU
EEEE 8076H
EEEE 8077H MpeBbileHo MakcmanbHO AonycTumoe Bpemsi F-uukna unum
BHYTPEHHsIA HeucnpasHocTb CPU
EEEE 8078H BHyTpeHHsAs1 HencnpasHocTb CPU
CucTtembl NOBbILLEHHON 6e3onacHoCTN
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8.6

OTtka3zobe3onacHble 61OKM yripaBneHus

YTtobbl 06ecnevnTb BO3MOXHOCTb UCMOSNHEHNs1 F-nporpammbl, Heo6xoaMMbl
oTka3obe3onacHble 6roku ynpaBneHns 415t KOHTPONS BPEMEHMW UCMOSNHEHNS
nporpaMmmbl. 3TN oTkazobe3onacHble Or10KK yrnpaBneHnst aBTOMaTUYECKU
BCTaBMSOTCA M BKIIOYAKOTCS B CUCTEMY COEAMHEHWIA Npu komnunsumm cxem CFC.

Bnok OnucaHue

F M _DI8 OtkasobesonacHbIn gpanBep Moayns Ansi 8-kaHanbHOro
umdpoBsoro BBoga

F_M_DiI24 OTtkasobe3onacHblli gpaviBep Moaynsa Anst 24-kaHanbHOro
LundpoBoro BBoAa

F M DO10 OTtkasobes3onacHbin gpavisep moayna anst 10-kaHanbHOro
uncpoBoro BbiIBOAA

F_M_AlI6 OTtkasobesonacHbln gpavisep moaynsa ans 10-kaHanbHOro
aHanorosoro BBoAa

F PLK KoHTponb ncnonHeHus nporpaMmbl 4o 60KOB BbiBOAA

F PLK O KoHTponb ncnonHeHus nporpaMmel nocne 6510k0B BbiBOAA

F TEST CamoTecTmMpoBaHMe KoMaHz,

F TESTC Bnok ynpaeneHusa ansa ¢oHoBoro camorectnpoanus CPU

F_TESTM AKTUBM3aUMS U JeakTnBu3aumsa pexmma obecneyeHms
BesonacHocTn

DB _RES Mogaepxka xapakTepuUCTUK 3anycka A1 XONo4HOro/Tensnoro

mycka

BCTpaVIBaHVIe B TUNOBbIe 6N0KK

CucTeMbl NOBbILLEHHOW 6e30nacHOCTH

Brioku ynpaBlieHna He OO KHbl BCTPanBaTbCA B TUNOBbLIE 6roku.

A5E00085588-02
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8.6.1 F_M_AI6

PyHKUUA

OTkasobe3onacHbI ApariBep MOAYNS CYUTLIBAET aHaNoroBble 3Ha4YeHUs!
(HennHeapn3oBaHHbIE BEMMYUHBI) U MHpOpMaLmMo 00 owmnbkax 6-kaHanbHOro
aHarnoroBoro Moayrns BBoga noebileHHoOM be3onacHoctn SM 336; Al 6 x DC

13Bit; ¢ AMarHocTMyecknm NpepbiBaHMEM U OenaeT 3TU AaHHble AOCTYMHBIMY ONs

COOTBETCTBYIOLLIErO OTKazobesonacHoro gpaneepa kaHana (F_CH_AI).

Ecnun nmeeTcst pesepBHbIi MOAyb, TO aHANM3NPYIOTCS aHaroroBble 3HaYeHUs

obounx mogynen.

OTkasobe3onacHbI ApariBep MOAYNsl aBTOMATUYECKVN BCTaBMSIETCs B Ha4Yane
WCMONHSIEMON rPYNMbl, KOTOPasi TakKe COAEPXKUT COOTBETCTBYHOLLMIA
oTkaszobesonacHbin apaviBep kaHana F_CH_Al. Bxoabl 1 BbIxoapbl AparviBepa
6roka aBTOMaTUYECKN BKITHOYAIOTCA B CUCTEMY COEAMHEHUI U NONy4YatoT

3Ha4YeHu4.

BaxHoe 3HauyeHue umetot Bbixoabl DIAG_1 n DIAG_2, Ha KOTOpbIX
BbIBOAUTCA MHdopmauma o6 owmnbKax.

Bxoabl/Bbixoabl

Uma Tun AaHHbIX O6bsAcCHeHue YMonuyaHue
Bxopabl: CRC_IMP1 WORD CRC uepe3s HesiBHble gaHHble | CHabxaeTcs

SM1 aBTOMaTU4ECKU

CRC_IMP2 WORD CRC yepes HesiBHble faHHble | CHabxaeTcs
SM2 (tonbko npu RED = 1) aBTOMaTU4ECKU

TIMEOUT F_DINT Bpemsi KOHTpons B Mc ang CHabxaeTcs
TEKYLLEro KOHTPons aBTOMaTU4eCKU

MODE_00 F_WORD Kon onanasoHa namepeHus, CHabxaeTcs
kaHan 0 aBTOMaTU4eCKu

MODE_05 F_WORD Kon onanasoHa namepenus, CHabxaeTcs
KaHan 5 aBTOMaATUYECKMN

RED F_BOOL PesepBupoBaHne moaynsi CHabxaeTcs
0: SM crpoekT1poBaH Kak asToMaTU4ecKu
HepesepBupyeMbIn
1: SM cnpoekTupoBaH Kak
pesepBupyemMbIi

LADDR INT Jlornyeckmin agpec mogyns CHabxaeTcs
(SM1) aBTOMaTU4eCKu

LADDR_R INT AJpec cnpoeKkTMpoBaHHOro CHabxaeTtcs
pes3epBHOro Moayns aBTOMaTU4eCKu
SM2(tonbko npn RED = 1)

Bbixoabl: CHADDROO F_WORD CoeaunHeHune ¢ CoeguHsieTcs

oTkasobesonacHbIM aBTOMaTU4eCKU
Jpansepom kaHana 0

CHADDRO5 F_WORD CoeguHeHue ¢ CoepuHsieTcs
oTkasobesonacHbIM aBTOMaTU4eCKU
ApansepoM kaHana 5
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Uma Twun gaHHbIX

O6bsAcHeHue YMonuaHue

DIAG_1 DWORD

[unarHocTtuyeckas 0
nmHcpopmauusa ans SM1, cwm.
cnegyoLlyo Tabnuuy

DIAG_2 DWORD

OnarHoctuyeckas 0
nHdpopmauua ans SM2, cm.
cnegytowyto Tabnuuy

SM1, SM2 — pesepBupyemble MOAYU

MHdopmauma o6 owmnbkax Ha Bbixoge DIAG_1/2

DIAG 1

DIAG 2

Bant 0

Bant 0

But 0: Owmnbka TIMEOUT Ha SM1

But 0: Ownbka TIMEOUT Ha SM2

Bbut 1: O6was owmnbka Ha SM1

But 1: O6was owmnbka Ha SM2

But 2: Ownbka 3HavyeHnss CRC nnu npusHaka
aKTMBHOCTM Ha SM1

but 2: Ownbka 3HavyeHuss CRC unu npmsHaka
aKTMBHOCTM Ha SM2

But 3: 3apesepsuposaH

But 3: 3apesepsuposaH

Bbut 4: Ownbka TIMEOUT Ha CPU

Bbut 4: Ownbka TIMEOUT Ha CPU

But 5: Ownbka npusHaka akTmBHocTn Ha CPU

Bbut 5: Ownbka npusHaka akTMBHOCTN Ha CPU

But 6: Ownbka koHTponbHon cymmbl (CRC) Ha
CPU

But 6: Owunbka koHTponbHoM cymmbl (CRC) Ha
CPU

But 7: 3apesepBupoBaH

Bbut 7: 3apesepBupoBaH

Baut 1 Baut 1
3apesepsupoBaH 3apesepBupoBaH
Baur 2 Baurt 2
3apesepBupoBaH 3apesepsupoBaH
Bant 3 Bawnt 3
3apesepBupoBaH 3apesepBupoBaH

3amevyaHue

B 6ante 0 DIAG_1/2 coxpaHsieTcst UHpopMaLmsa 0 camon nocnegHen owmnobke,
AaXe ecriv OHa yXXe yCcTpaHeHa, [0 TeX Nnop, Noka He NPOM30MaET HoBasi OLIMGOKa.

O6paboTka ownbOoK

B cnyyae owmnbku Bbi3biBaeTcs cuctemHasa oyHkuma SFC 46 (STP). CuctemHast
dyHkumnsa SFC 46 STP nepesoant CPU B coctosHne STOP 1 coxpaHseT Koa
owmnbkm B akkymynaTope 1. lNocne 31oro AormkeH GbiTb BLINMOIHEH 3anycK

(xonogHbIV NN TENIbLIA NYCK).

MHdopmaumsa o6 owmnbkax B akkymynartope 1

Kopg owmbkn (W#16#...) | OnucaHue

EEEE 8050H

HeucnpasHocTn CPU)

Owwnbka B hopmaTe AaHHbIX, CBA3aHHbIX ¢ obecneyeHnem 6e3onacHoCcTH
(owmbka ns-3a usmeHeHust F-nporpammel B pexuvme online nnu BHyTpeHHeN

CucTembl nosbiLLeHHO 6e3onacHoCTU
A5E00085588-02
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8.6.2

PyHKUUA

F_M_DI24

OTkasobesonacHbIn gpanBep MOAynsi CYMTbIBAET LMPOBbIE 3HAYEHMS U
MHopmaumo 06 owmbkax 24-kaHanbHOro LMdpoOBOro MoAyNsA BBoAa
nosbilleHHon 6e3onacHocTn SM 326; DI 24 x DC 24 V; ¢ AgnarHoCcTU4eckum
npepbiBaHNEM M AenaeT 3TW JaHHble AOCTYMHbIMU COOTBETCTBYIOLLEMY
oTkaszobesonacHomy apaveepy kaHana (F_CH_DI).

Ecnun nmeeTtca pesepBHbI MOAYIb, TO aHaNM3NPYHTCA LMgPoBbIe 3HAYEHUS
obounx moaynen.

OTkasobe3onacHblil ApanBep MOAYNS aBTOMATUYECKN BCTaBMsSeTCs B Havase
WCMOSTHSAEMOM Fpynnbl, KOTOpasi Takke COAEPXKNUT COOTBETCTBYHOLLMIA

oTkaszobesonacHbin apaveep kaHana F_CH_DI. Bxogbl n Bbixoabl

oTka306e30MnacHoro apareepa Moayns aBTOMaTUYEeCKW BKIOYATCs B CUCTEMY
COEAMHEHWI N CHabXaloTCs 3HAYEHUSIMUA.

BaxHoe 3HauyeHue umetot Bbixoabl DIAG_1 n DIAG_2, Ha KOTOpbIX
BbIBOAUTCA MHdopmauma o6 owmnbKax.

Bxoabl/Bbixoabl

Nma Twn pgaHHbIX | OGBLACHeHue YmMmonuyaHue
Bxoabl: CRC_IMP1 WORD CRC yepes HesiBHble AaHHble SM1 CHabxaeTtcs
aBTOMaTM4eCKU
CRC_IMP2 WORD CRC yepes HesiBHble AaHHble SM2 CHabxaeTcs
(Tonbko npu RED = 1) aBTOMaTMU4eCKU
DISC_ON BOOL BbInonHuTL aHanmM3 pacxoxgeHui CHabxaeTcs
aBTOMaTU4ECKU
DISCTIME DINT Bpewms pacxoxaeHus B Mc CHabxaeTcs
aBTOMaTU4ECKU
TIMEOUT F_DINT Bpems koHTpons B MC A4S TeKyLlero CHabxaeTcs
KOHTpOnsi aBTOMaTU4ECKU
SENS_RED |F_BOOL 1=aHanu3 Tmna "1-n3-2" gns gatuukoB | CHabxaeTcs
aBTOMaTU4ECKU
RED F_BOOL PesepsupoBaHve moayns CHabxaeTtcs
0: SM cnpoekTnpoBaH kak aBToMaTn4ecku
HepesepBMpyeMbIi
1: SM cnpoekTupoBaH Kak
pesepBupyembli
LADDR INT Jlornyeckun agpec moaynsa (SM1) CHabxaeTcs
aBTOMaTM4eCKU
LADDR_R INT Afpec cnpoekTMpoBaHHOIo CHabxaeTcs
pesepBHOro moayns SM2(Tonbko Npu | aBToMaTU4eCcKn
RED = 1)
Bbixoabl: CHADDROO F_WORD CoeanHeHue ¢ oTkasobesonacHbIM CoeauHsieTca
Apansepom kaHana 0 aBTOMaTM4ECKU
CHADDR23 F_WORD CoeavnHeHne ¢ oTkazobesonacHbIM CoeagunsieTcsa
ApariBepoM kaHana 23 aBTOMaTn4eCcKu

8-56

CucTeMbl NOBbILLEHHOW 6e30MacHOCTM

A5E00085588-02




OmekasobesonacHble 6r10KU

Nma Twn pgaHHbIX | OGBLACHeHue YmMmon4yaHue
DIAG_1 DWORD [wnarHocTuyeckas nHdopmaums gna 0

SM1, cm. cnegytouyto Tabnuuy
DIAG_2 DWORD [wnarHocTuyeckas nHdopmaums gna 0

SM2, cMm. cnegytoulyto Tabnuuy

SM1, SM2 — pesepBupyemble MOAYU

MHdopmauma o6 owmnbkax Ha Bbixoge DIAG_1/2

DIAG 1

DIAG 2

Bant 0

Bant 0

But 0: Owmnbka TIMEOUT Ha SM1

But 0: Ownbka TIMEOUT Ha SM2

Bbut 1: O6was owmnbka Ha SM1

Bbut 1: O6wasn owmnbka Ha SM2

But 2: Ownbka 3HavyeHnss CRC nnu npusHaka
aKTMBHOCTM Ha SM1

but 2: Ownbka 3HavyeHuss CRC unu npmsHaka
aKTMBHOCTM Ha SM2

But 3: 3apesepsuposaH

But 3: 3apesepsuposaH

Bbut 4: Ownbka TIMEOUT Ha CPU

But 4: Ownbka TIMEOUT Ha CPU

But 5: Ownbka npusHaka akTmBHocTn Ha CPU

Bbut 5: Ownbka npusHaka akTMBHOCTN Ha CPU

But 6: Ownbka koHTponbHon cymmbl (CRC) Ha
CPU

But 6: Owunbka koHTponbHoM cymmbl (CRC) Ha
CPU

But 7: 3apesepBupoBaH

Bbut 7: 3apesepBupoBaH

Bant 1

Bant 1

But 0: Owunbka pacxoxaeHus B kaHane 0 SM1

But 0: Ownbka pacxoxageHus B kaHane 0 SM2

But 7: Ownbka pacxoxgeHus B kaHane 7 SM1

But 0: Ownbka pacxoxgeHus B kaHane 7 SM2

Bant 2

Bawnt 2

But 0: Owwnbka pacxoxaeHusi B kaHane 8 SM1

But 0: Ownbka pacxoxageHus B kaHane 8 SM2

But 7: Owmnbka pacxoxageHus B kaHane 15 SM1

Bbut 0: Ownbka pacxoxaeHus B kaHane 15 SM2

Bant 3

Bant 3

But 0: Ownbka pacxoxageHus B kaHane 16 SM1

Bbut 0: Ownbka pacxoxaeHus B kaHane 16 SM2

But 7: Owunbka pacxoxgeHus B kaHane 23 SM1

But 7: Ownbka pacxoxageHus B kaHane 23 SM2

3ameyaHue

B 6aiite 0 DIAG_1/2 coxpaHsieTca nHcopmaumsa o caMmomn nocnegHen ownbke,
AaXe ecnv oHa yxe ycTpaHeHa, [0 Tex nop, noka He Npon3onaeT HoBas oLwnbka.

CucTembl nosbiLLeHHO 6e3onacHoCTU
A5E00085588-02
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O6paboTka owmnboK

B cny4yae owunbku Bei3biBaeTcs cuctemHast pyHkumsa SFC 46 (STP). CuctemHas
dyHkuuna SFC 46 STP nepesoant CPU B coctoaHne STOP 1 coxpaHseT ko
owwmnbkm B akkymynsitope 1. lNocne aToro AomkeH GbiTb BbINMOMHEH 3amnycK
(XxonoaHbIA UK TENIbIA NYCK).

MHdopmauma 06 owmnbkax B akkymynsrtope 1

Kop owmbkn (W#16#...)

OnucaHune

EEEE 8050H Owwnbka B hopmaTe gaHHbIX, CBSAA3aHHbIX ¢ obecneveHnem 6e3onacHoCTH
(owmbka ns-3a nsmeHeHnst F-nporpammel B pexume online unm BHyTpeHHEN
HeucnpasHocTn CPU)
CucTeMbl NoBbILLEHHOW 6e3onacHoCcTn
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8.6.3 F_M_DI8

PyHKUUA

OTkasobesonacHbIn gpanBep MOAynsi CYMTbIBAET LMPOBbIE 3HAYEHMS U

MHpopmaumo 06 owmbkax 8-kaHanbHOro LMdPOBOro MOAyNS BBOAA NOBLILLEHHON

©esonacHoctn SM 326; DI 8 x NAMUR; ¢ gnarHoCcTnyecknm npepbiBaHNEM U
AenaeT 3TU AaHHble 4OCTYMHbIMM COOTBETCTBYHOLLEMY OTKasobe3onacHoMy
npanBepy kaHana (F_CH_DI).

Ecnu nmeeTcs pesepBHLIN MOAY b, aHANM3UPYHTCS LMAPOBLIE 3HAYEHUSA 060MX

Moaynen.

OTkasobe3onacHbI apariBep MOAYNs aBTOMATUYECKVN BCTaBMsIeTCsl B Ha4Yane
WCMONHSIEMON rPYNMbl, KOTOPasi TakKe COAEPXKUT COOTBETCTBYHOLLMIA
oTkaszobesonacHbin apavBep kaHana F_CH_DI. Bxogbl n Bbixoabl
oTka306e30MnacHoro Apansepa Moayst aBTOMaTUYECKMN BKIOYAIOTCSt B CUCTEMY
COeVHEHMWI 1 CHabXatloTCa 3HAYEHUSMM.

BaxHoe 3HauyeHue umetot Bbixoabl DIAG_1 n DIAG_2, Ha KOTOpbIX
BbIBOAUTCA MHdopmauma o6 owmnbKkax.

Bxoabl/Bbixoabl

Nms Tun gaHHbIX O6bsicCHEeHUue YmonuaHue
Bxoabl: CRC_IMP1 WORD CRC yepes HesiBHble faHHble | CHabxaeTcs
SM1 aBTOMaTU4eCcKu
CRC_IMP2 WORD CRC 4epes HesBHble gaHHble | CHabxaeTtcs
SM2 (Tonbko npu RED = 1) aBTOMaTU4ECKM
DISC_ON BOOL BblinonHnte aHanua CHabxaeTtcst
pacxoxaeHun aBTOMaTUYECKM
DISCTIME DINT Bpemsi pacxoxgeHus B Mc CHabxaeTcs
aBTOMaTU4ECKM
TIMEOUT F_DINT Bpemsi KOHTpons B MC ang CHabxaeTcs
TEKYLLEro KOHTpons aBTOMaTU4ECKM
SENS_RED F_BOOL 1=aHanu3 tuna "1-u3-2" ans | CHaGxaeTtca
OaT4mKoB aBTOMaTUYECKM
RED F_BOOL PesepsupoBaHve mogyns CHabxaeTtcst
0: SM cnpoekTpoBaH Kak aBToOMatn4ecku
Hepe3epBMpyeMbIN
1: SM cnpoekTupoBaH Kak
pesepBupyembIv
LADDR INT Jlornyeckmin agpec mogyns CHabxaeTcs
(SM1) aBTOMaTU4eCKu
LADDR_R INT Agpec cnpoekTpoBaHHOro CHabxaeTtcs
pes3epBHOro Moayns aBTOMaTU4ECKM
SM2(tonbko npu RED = 1)
Bbixoabl: CHADDROO F_WORD CoeaunHeHue ¢ CoeauHsieTcs
oTka3obesonacHbIM aBTOMaTU4ECKM
Jpansepom kaHana 0
CHADDRO7 F_WORD CoeguHeHue ¢ CoepnuHsieTcs
0TKa3obe3onacHbIM aBTOMaTU4ECKM
Apansepom kaHana 7

CucTeMbl NOBbILLEHHOW 6e30nacHOCTH

A5E00085588-02
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Uma Tun gaHHbIX

O61bsAcCHeHue YMon4yaHue

DIAG_1 DWORD

[unarHocTtuyeckas 0
nHdopmauus ana SM1, cm.
cnegyouwyo Tabnuuy

DIAG_2 DWORD

[unarHocTtuyeckasi 0
MHcpopmauusa ans SM2, cwm.
cnegyoLlyo Tabnuuy

SM1, SM2 — pesepBupyeMble MOAYNN

MHdopmauma o6 owmnbkax Ha Bbixoge DIAG_1/2

DIAG 1

DIAG 2

Bant 0

Bant 0

But 0: Ownbka TIMEOUT Ha SM1

But 0: Owmnbka TIMEOUT Ha SM2

But 1: O6Las owmnbka Ha SM1

But 1: O6was owmnbka Ha SM2

But 2: Owwnbka 3HavyeHnss CRC nnu npusHaka
aKTMBHOCTM Ha SM1

But 2: Ownbka 3HavyeHusa CRC unu npmaHaka
aKTMBHOCTM Ha SM2

But 3: 3apesepBupoBaH

But 3: 3apesepBupoBaH

But 4: Owmnbka TIMEOUT Ha CPU

But 4: Owmnbka TIMEOUT Ha CPU

But 5: Owwnbka npnsHaka akTuBHoctTn Ha CPU

But 5: Owmnbka npusHaka aktneHoctn Ha CPU

But 6: Ownbka koHTponbHon cymmbl (CRC) Ha
CPU

But 6: Owunbka koHTponbHoM cymmbl (CRC) Ha
CPU

But 7: 3apesepsupoBaH

But 7: 3apesepsupoBaH

Bant 1

Bawnt 1

But 0: Owunbka pacxoxaeHus B kaHane 0 SM1

But 0: Ownbka pacxoxageHus B kaHane 0 SM2

But 7: Ownbka pacxoxgeHus B kaHane 7 SM1

But 0: Ownbka pacxoxgeHus B kaHane 7 SM2

Bant 2

Bawnt 2

3apesepBupoBaH 3apesepBupoBaH

Baut 3 Baut 3

3apesepsupoBaH 3apesepBupoBaH
3ameyaHue

B 6aiite 0 DIAG_1/2 coxpaHsieTcs nHdhopmMaLms 0 caMmol NnocneaHen ownoke,
JaXKe ecnv OHa yXe yCcTpaHeHa, 4O TeX Nop, Noka He Npon3ongeT HoBas oLimnbka.

O6paboTka owmnboK

B cny4yae owunbku Bei3biBaeTcs cuctemMHast pyHkumsa SFC 46 (STP). CuctemHas
dyHkuuna SFC 46 STP nepesoant CPU B coctoaHne STOP 1 coxpaHseT ko
owmnbkn B akkymynsitope 1. lNocne aToro AomKeH ObITb BbINOMIHEH 3aMyCK

(xonoaHbIA UK TENIbIA NYCK).

MHdopmauma 06 owmnbkax B akkymynsrtope 1

Kop owmbkn (W#16#...) | OnucaHue

EEEE 8050H

Owwubka B hopmate AaHHbIX, CBA3aHHbIX ¢ obecneyeHnem 6e3onacHocTn
(owmbka ns-3a nsmeHeHnst F-nporpammel B pexume online unm BHyTpeHHEN
HeucnpasHocT CPU)
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8.6.4  F_M_DO10

PyHKUUA

OTkasobesonacHbIn gpanBep MOAyrs CYMTbIBAET 3HAYEHNsT LMGPOBbIX BbIXOL4OB
13 COOTBETCTBYHOLLMX OTKa3obe3onacHbIx gpareepoB kaHanos (F_CH_DO) u
3anucbiBaeT ux B 10-kaHanbHbIN LMGPOBON MOAY b BbIBOAA NOBbLILUIEHHOM

©esonacHoctn SM 326; DO 10 x DC 24V/2A; ¢ oMarHOCTUYECKMM MpepbIBaHNEM.

Kpome Toro, oH cuntbiBaeT uHgopmMauumio 06 olmbkax Mogynsa v AenaeT 3T

ZAaHHble JOCTYMHbIMM COOTBETCTBYIOLLEMY OTKa3o6e3onacHoOMy ApanBepy KaHana

(F_CH_DO).

Ecnu nmeeTcs pesepBHbIN MOAYIb, TO LMAPOBLIE 3HAYEHUS 3anuckiBaOTCA B oba

Moayns.

OTkas3obe3onacHbI ApariBep MOAYNs aBTOMATUYECKN BCTaBMSIETCS B KOHLE
NCMONHSIEMON rPYNMbl, KOTOPasi TaKKe COAEPXKUT COOTBETCTBYHOLLMIA
oTkaszobesonacHbin gpaveep kaHana F_CH_DO. Bxoabl 1 BbIxoabl
oTka306e30mnacHoro Apansepa Moayst aBTOMaTUYECKUN BKIOYAIOTCSt B CUCTEMY
COeVHEHMWI 1 CHabXatloTCa 3HAYEHUSMMU.

BaxHoe 3HauyeHue umetot Bbixoabl DIAG_1 n DIAG_2, Ha KOTOpbIX
BbIBOAUTCA MHdopmauma o6 owmnbKkax.

Bxoabl/Bbixoabl

Nmsna Tun gaHHbIX O6bsACHEeHue YmonyaHue
Bxoabl: CHADDROO F_WORD CoeaunHeHune ¢ CoeguHsieTcs
oTka3obe3onacHbIM aBTOMaTU4ECKM
Apansepom kaHana 0
CHADDRO09 F_WORD CoeaunHeHue ¢ CoeauHsieTcs
oTKa3obe3onacHbIM aBTOMaTU4ECKM
ApansepoM kaHana 9
CRC_IMP1 WORD CRC uepe3s HesiBHble AaHHble | CHabxaeTcs
SMA1 aBTOMaTUYECKM
CRC_IMP2 WORD CRC yepes HesiBHble AaHHble | CHabxaeTcs
SM2 (Toneko npu RED = 1) aBTOMaTUYECKM
TIMEOUT F_DINT Bpems koHTponsa B Mc and CHabxaeTtcs
TEKYLLEro KOHTpons aBTOMaTU4ECKM
RED F_BOOL PesepBupoBaHve moaynsi CHabxaeTcs
0: SM cnpoekT1poBaH Kak aBTOMaTU4ECcKU
Hepe3epBMpyeMbIN
1: SM cnpoekTupoBaH Kak
pesepBUpyeMbIi
LADDR INT Jlornyeckun agpec moayns CHabxaeTcs
(SM1) aBTOMaTU4eCKu
LADDR_R INT ALpec cnpoekTUpoBaHHOIo CHabxaeTcs
pesepBHoro mogyns SM2 aBToMaTU4eCcKu
(Tonbko npu RED = 1)

CucTeMbl NOBbILLEHHOW 6e30nacHOCTH

A5E00085588-02
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Umsa Twvn gaHHbIX

O6bsicHeHue YmMonuyaHue

Bbixoabl: DIAG_1 DWORD

OunarHoctuyeckast 0
MHdopmauus ana SM1, cm.
cnegytowyto Tabnuuy

DIAG_2 DWORD

OnarHoctuyeckast 0
MHpopmauua ans SM2, cm.
cnegytowyto Tabnuuy

SM1, SM2 — pesepBupyemble Mogynu

MNHdbopmaumna 06 owumbkax Ha Bbixoge DIAG_1/2

DIAG_1

DIAG_2

Bant 0

Bant 0

But 0: Ownbka TIMEOUT Ha SM1

But 0: Owmnbka TIMEOUT Ha SM2

But 1: Obwas owmnbka Ha SM1

But 1: Obwas owmnbka Ha SM2

But 2: Owwubka 3HaveHuss CRC munu npusHaka
aKTMBHOCTM Ha SM1

But 2: Owunbka 3HaveHns CRC nnu npusHaka
aKTMBHOCTM Ha SM2

But 3: 3apesepsupoBsaH

But 3: 3apesepsuposaH

But 4: Owwunbka TIMEOUT Ha CPU

But 4: Owwudka TIMEOUT Ha CPU

But 5: Owunbka npusHaka akTmeHocTn Ha CPU

But 5: Ownbka npusHaka akTuBHocTN Ha CPU

But 6: Owunbka koHTponbHon cymmbl (CRC) Ha
CPU

But 6: Owmnbka koHTponbHol cymmbl (CRC) Ha
CPU

But 7: 3apesepsupoBaH

But 7: 3apesepsuposaH

Bawnt 1 Bawnt 1
3apesepBupoBaH 3apesepBupoBaH
Baur 2 Baurt 2
3apesepBupoBaH 3apesepBupoBaH
BawnTt 3 Bawnt 3
3apesepBupoBaH 3apesepBupoBaH

3ameyaHue

B 6aiite 0 DIAG_1/2 coxpaHsieTca nHcopmaumsa o camomn nocnegHen ownbke,
AaXe ecnv oHa yxe ycTpaHeHa, [0 Tex nop, noka He Npou3onaeT HoBas oLwnbKa.

O6paboTka owmnboK

B cny4yae owunbku Bbi3biBaeTcs cucteMHast pyHkumsa SFC 46 (STP). CuctemHas
dyHkuuna SFC 46 STP nepesoant CPU B coctoaHne STOP 1 coxpaHseT ko
owmnbkn B akkymynsitope 1. lNocne aToro AomKeH ObiTb BbINOMIHEH 3aMyCcK

(xonoaHbIA UK TENIbIA NYCK).

MHdopmauma 06 owmnbkax B akkymynsrtope 1

Kop owmbkn (W#16#...) | OnucaHue

EEEE 8050H

Owwubka B hopmate AaHHbIX, CBA3aHHbIX ¢ obecneyeHnem 6e3onacHocTn
(owmbka ns-3a nsmeHeHnst F-nporpammel B pexume online unm BHyTpeHHEN
HeucnpasHocTn CPU)

8-62
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865 F_PLK

PyHKUUA

OTOT 6NOK BBINOMHSAET, Cpeaun NPOoYEro, NIornyeckoe ynpasneHne Nnporpammon u
NMOTOKOM AaHHbIX nepepn 6riokamu BbIBOAA M NPefoCTaBnseT ans aToro
COOTBETCTBYHOLLMI paspeLLatoLLnin curHan.

Brnok aBTOMaTU4YeCky BCTABMSETCS B KaXayto UcrorHsemyto F-rpynny nepeq
GriokaMu BbIBOAA NMPU KOMIUSSILUNA.

Bxoabl/Bbixoabl

Y 6noka HET BUOUMbIX BXOA0B U BbIXOJ0B.

O6paboTka owmnboK

B cny4yae owunbku Bei3biBaeTcs cuctemMHast pyHkumsa SFC 46 (STP). CuctemHas
dyHkuuna SFC 46 STP nepesoant CPU B coctoaHne STOP u coxpaHseT ko
owwmnbkm B akkymynsitope 1. lNocne aToro AomkeH GbITb BbINMOMHEH 3amnyck
(xonoaHbIA UK TENIbIA NYCK).

MHdopmauma 06 owmnbkax B akkymynsrtope 1

Ko owmbGkun (W#16#...) | OnucaHue

EEEE 8050H BHyTpeHHss HeucnpaBHocTe CPU

EEEE 8060H Ownbka Bo Bpemsi obpabotkn F_CYC_CO

EEEE 8061H Ownbka Bo Bpemsi obpabotkm F_TEST

EEEE 8062H Owwnbka Bo BpeMsi obpabotkn F TESTC

EEEE 8063H BHyTpeHHsas HeucnpaBHocTe CPU

EEEE 8064H Ownbka BO BPeMsi KOHTPOSS BbIMONTHEHMS NPOrpamMmbl: owmMbka ns-3a
n3MmeHeHus F-nporpammel B pexumMe online unu BHyTpeHHEW HENCNPaBHOCTH
CPU

CucTeMbl NOBbILLEHHOW 6e30nacHOCTH

A5E00085588-02
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8.6.6 F_PLK_O

PyHKUUA

OTOT 6NOK BBINOMHSAET, Cpean NPoYeEro, ynpasreHne TIormyeckon NporpamMmmon u
NMOTOKOM [aHHbIX nmocrie GrI0KOB BbIBOAA U MPeaoCcTaBnseT Ans 9Toro
COOTBETCTBYHOLLMI paspeLlatommi curHarn.

Brnok BcTaBnsieTca aBToMaTMYeCKn B Kaxayto ncnonHsemyto F-rpynny nocne
6nokoB BbIBOOA Npu KOMNUnAuun.
Bxoabl/Bbixoabl

Y 6noka HET BUOUMbIX BXOA0B U BbIXOJ0B.

O6paboTka owmnboK

B cny4yae owunbku Bei3biBaeTcs cucteMHast pyHkumsa SFC 46 (STP). CuctemHas
dyHkuua SFC 46 STP nepesoant CPU B coctoaHne STOP 1 coxpaHseT ko
owwmnbkm B akkymynsitope 1. lNocne aToro AomkeH GbiTb BbINMOMHEH 3amnycK
(xonoaHbIA UK TENSbIA NYCK).

MHdopmauma 06 owmnbkax B akkymynsrtope 1

Kop owmbkn (W#16#...) | OnucaHue

EEEE 8065H BHyTpeHHss HeucnpaBHocTe CPU

EEEE 8066H Owwnbka BO BpEMSI KOHTPOSS BbINOMHEHMS NPOrpaMmbl: OLIMbKa u3-3a
n3mMeHeHuns F-nporpammel B pexuvme online nnm BHyTPEHHEeW HEMCNPaBHOCTM
CPU

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTn
8-64 A5E00085588-02



OmekasobesonacHble 6r10KU

8.6.7 F_TEST

PyHKUUA
OTOT 60K BbINOMHSET TECTUPOBAHME KOMaHZ,.
Mpu koMNUNSILUMKM GIIOK aBTOMaTUYECKN BCTaBNSIETCH B UCMONHsieMble F-rpynnsbl,
cogepxawme onokm F_ CYC_CO wn F_TESTC.

Bxoabl/Bbixoabl

Y 6noka HET BUOUMbIX BXOA0B U BbIXOJ0B.

O6paboTka owmnboK

B cny4yae owunbku Bbi3biBaeTcs cuctemMHast hyHkumsa SFC 46 (STP). CuctemHas
dyHkuuna SFC 46 STP nepesoant CPU B coctoaHne STOP 1 coxpaHseT ko
owmnbkn B akkymynsitope 1. lNocne aToro AomKeH ObITb BbINOMIHEH 3aMyCK
(xonoaHbIA UK TENIbIA NYCK).

MHdopmauma 06 owmnbkax B akkymynsrtope 1

Kop owmbkn (W#16#...) | OnucaHue

EEEE 8080H BHyTpeHHss HeucnpaBHocTe CPU

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
A5E00085588-02 8-65
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8.6.8 F_TESTC

PyHKUUA

OT0T 61nOK NpoBepSIET, ObINO N NOMHOCTLIO U 6e3 OLWMOOK BbINONTHEHO (hOHOBOE
camoTtecTupoBaHue CPU 1 He npomsowno nu ato 6onee 24 yacoB Hasag.
TecTmpoBaHMe He OOIMKHO BblktoyaTbes yHkumen SFC 90.

Mpwn koMIUNALMK 6MoK aBTOMaTUYECKU BCTABMNAETCA B UCTONHAeMble F-rpynnbl,
cogepxawme onokm F_ CYC_CO wn F_TEST.
Bxoabl/Bbixoabl

Y 6noka HET BUOUMbIX BXOA0B U BbIXOJ0B.

O6paboTka owmnboK

B cny4yae owunbku Bei3biBaeTcs cucteMHast pyHkumsa SFC 46 (STP). CuctemHas
dyHkuuna SFC 46 STP nepesoant CPU B coctoaHne STOP 1 coxpaHseT ko
owwmnbkm B akkymynsitope 1. lNocne aToro AomkeH GbiTb BbINMOMHEH 3amnycK
(xonoaHbIA UK TENIbIA NYCK).

MHdopmauma 06 owmnbkax B akkymynsrtope 1

Kop owmbkn (W#16#...) | OnucaHue

EEEE 8050H Ownbka B hopmaTte JaHHbIX, CBA3aHHbIX C 0becnevyeHnem 6e3onacHoCTH,
Ha Bxoge F_CNT_W (owwubka n3-3a nameHeHunss F-nporpammbl B pexume
online nnu BHyTpeHHen HencnpasHoctn CPU)

EEEE 8081H ... Ownbkun npn camoTtecTnpoBaHmm CPU unu ownbka ns-3a nsmeHeHusi
EEEE 8093H F-nporpammsl B pexxume online nnn BHyTpeHHen HencnpasHocTn CPU

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTn
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8.6.9

PyHKUUA

F_TESTM

OTOT GNOK CNYXUT ANA aKTUBM3aLUM U AeaKkTUBM3aLUnM pexnma obecneyeHums
6e3onacHocTu.

Bnok aBTomMaTuM4eckn BCTaBsSieTCA B UCMONHAeMyto F-rpynny, cogepxatlyto
F_CYC_CO B camom mepgneHHoM kriacce npuoputeta (OB umknmyeckmnx
npepbIBaHWI) NPW KOMMAUALAK.

Bxoabl/Bbixoabl

Y 6noka HET BUOUMbIX BXOA0B U BbIXOJ0B.

O6paboTka owmnboK

Het

Yn paBrieHne N KOHTPOJlb

Hesnanmein napametp TEST nmeeT cuctemHbin atpmbyT S7_m_c. lNoaTomMy oH
MOXET KOHTPONIMPOBAaTLCA HENOCPEACTBEHHO U3 CUCTEMbI ONEPATOPCKOro
uHtepderica (OS). Taknm obpa3om, Bbl MOXETE BUAETb HA CBOEM AWCHee,
aKTMBEH UIN HE aKTMBEH pexnm obecneyeHns 6e3onacHoCTy.

e 0: pexxum obecneyeHns 6e30nacHOCTN aKTMBEH

. 1: pPeEXUM obecneyeHnss 6e30NacHOCTU He aKTUBEH

XapaKkTepucTukm coooLleHnmn

Korpa pexum obecneveHnst 6e3onacHOCTV akKTUBUM3UPYETCS Uinn
neaktneuanpyetcs, 6nok ¢ nomowsio SFB 33 (ALARM) BbigaeT Ha OS
coobueHmne "PLC not in safety mode [[J1K He HaxoguTcs B pexxume obecneveHnst
©esonacHocTu]".

Coo06LeHunsa MoryT ObITb BbIKMOYEHbI Yepes (HeBnammeln) Bxog EN_MSG = 0
(BbixogHon NnapameTp MSG_STAT ocTaeTcsi HEM3MEHHBIM), €CN OTCYTCTBYET
noaxoAsiias cuctemMa coobLleHni.

Bnok ALARM BbI3biBaeTCs, €Cnv NoAaBrieHne CooBLLEHNI HE aKTUBM3NPOBAaHO.
Nudopmauus o6 owmnbke ALARM (coobLueHns He MOryT BbiTb BbldaHbl)
oTobpaxaeTcs Ha (HeBMOMMOM) BbIxogHOM napameTpe MSG_STAT.

MHdopmaums 06 owwmnbke BeixogHoro napametpa MSG_STAT nogpobHo onucaHa
B cucTteme onepaTtneHow nomolum ans SFB 33 (ALARM).

O6wwun TekcT coobuleHnn: Safety program is not in safety mode [[porpamma
obecneyeHns 6e3onacHOCT He HaxoaMTCsl B pexxunme obecneyeHus
©e3onacHocTH]

Knacc coobLieHunst: coobuieHne o npouecce C KBUTMposaHnem

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
A5E00085588-02 8-67
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8.6.10 DB_RES

PyHKUUA

OTOT GnOK NoAAEpPKMBAET XapakTEPUCTMKM 3arycka B Cllyvae XONoAHOro 1
Tennoro nycka CPU.

Bbriok BcTaBnseTca aBToMmaTU4eCcKku npun koMnunauun.

Bxoabl/Bbixoabl

Y 6noka HET BUOUMbIX BXOA0B U BbIXOJ0B.

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTn
8-68 A5E00085588-02
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8.7 Norn4yeckue 6n0kn ¢ TMNOM AaHHbIX BOOL
Bnok OnucaHue
F AND4 Jlornyeckas onepauuna AND Ha 4eTbipex Bxogax
F _OR4 Jlornyeckag onepauusa OR Ha YeTbipex BXxogax
F XOR2 Jlornyeckas onepauusa XOR Ha AByx Bxogax
F NOT Jlornyeckas onepauusa NOT
F 20UT3 [BOMYHbIV BbIGOP 2 13 3
F XOUTY [BonyHbIV BbIGOp X N3 Y

CucTeMbl NOBbILLEHHOW 6e30nacHOCTH

A5E00085588-02
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8.7.1

PyHKUUA

F_AND4

OT0T 6nOK cBA3bIBAET BxoAbl ¢ nomoLubto onepaumn AND. Beixog OUT paBeH 1,
ecnu Bce BxoAbl paBHbl 1. B npoTtnBHOM cny4vae Bbixog paseH 0. Boixog OUTN
COOTBETCTBYET OTpuuUaHmio Beixoga OUT.

Tab6nuua NCTUHHOCTH

IN1 IN2 IN3 IN4 ouT OUTN
0 0 0 0 0 1
0 0 0 1 0 1
0 0 1 0 0 1
0 0 1 1 0 1
0 1 0 0 0 1
0 1 0 1 0 1
0 1 1 0 0 1
0 1 1 1 0 1
1 0 0 0 0 1
1 0 0 1 0 1
1 0 1 0 0 1
1 0 1 1 0 1
1 1 0 0 0 1
1 1 0 1 0 1
1 1 1 0 0 1
1 1 1 1 1 0
Bxoabl/Bbixoabl
Umsa Tun gaHHbIX O6bAcHeHue YMmonyaHue
Bxoabl: IN1 F BOOL Bxopg 1 1
IN2 F_BOOL Bxog 2 1
IN3 F BOOL Bxog 3 1
IN4 F BOOL Bxog 4 1
Bbixoa: ouT F BOOL Bbixop, 1
OUTN F BOOL OTtpuuaHue Bbixoga OUT |0

O6paboTka owWnNbBOK

8-70

Het

CucTeMbl NOBbILLEHHOW 6e30MacHOCTM
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8.7.2 F_OR4

PyHKUUA

OT0T 6NnOK cBA3bIBAET BXxoAbl ¢ nomoLubto onepaumn OR. Beixog OUT paseH 1,
ecnu xoTa Obl oguH Bxog paBeH 1. Ecnu Bce Bxoabl paBHbl 0, Bbixod paBeH 0.
Bbixog OUTN cooTeeTcTBYET OTpruUaHmio Bbixoga OUT.

Tab6nuua NCTUHHOCTH

IN1 IN2 IN3 IN4 ouT OUTN
0 0 0 0 0 1
0 0 0 1 1 0
0 0 1 0 1 0
0 0 1 1 1 0
0 1 0 0 1 0
0 1 0 1 1 0
0 1 1 0 1 0
0 1 1 1 1 0
1 0 0 0 1 0
1 0 0 1 1 0
1 0 1 0 1 0
1 0 1 1 1 0
1 1 0 0 1 0
1 1 0 1 1 0
1 1 1 0 1 0
1 1 1 1 1 0
Bxoabl/Bbixoabl
Nmsa Tun pgaHHbIX |OGBbACHEeHue YmMmon4yaHue
Bxopabl: IN1 F BOOL Bxopg 1 0
IN2 F_BOOL Bxog 2 0
IN3 F BOOL Bxog 3 0
IN4 F BOOL Bxog 4 0
Bbixoa: ouT F BOOL Bbixop, 0
OUTN F BOOL Otpuuanue Bbixoga OUT |1

O6paboTka ownNbBOK

Het

CuCTeMbI MOBLILIEHHON 6e30MacHOCTH
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8.7.3 F_XOR2

PyHKUUA

OT0T 6NnOK cBA3bIBAET BXoAbl C NnomoLlbio onepaumm XOR (uckntovatowee OR).
Bbixog OUT paBeH 1, ecnu poBHo oauvH Bxog 1. Boixog OUTN cooTBeTcTBYET
oTpuuaHuto Beixoga OUT.

Tab6nuua NCTUHHOCTH

IN1 IN2 ouT OUTN
0 0 0 1
0 1 1 0
1 0 1 0
1 1 0 1
Bxoabl/Bbixoabl
Nmsa Twvn gaHHbIX O61bsAcHeHue YmMmon4yaHue
Bxopabl: IN1 F BOOL Bxop 1 0
IN2 F_BOOL Bxog 2 0
Bbixoa: ouT F BOOL Bbixop, 0
OUTN F BOOL OTtpuuanue Beixoga OUT 1

O6paboTka oWnNbBOK

Het
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874  F_NOT

PyHKUUA

OT0T 6NOK MHBEPTUPYET BXOA.

Tab6nuua NCTUHHOCTH

IN ouT
0 1
0

Bxoabl/Bbixoabl

Uma Tun gaHHbIX O6bsiCHEeHne YMmon4aHue
Bxoga: IN F BOOL Bxopn, 0
Bbixoa: OouT F BOOL Bbixop, 1

O6paboTka owmnboK

Het

CucTembl nosbiLLeHHO 6e3onacHoCTU
A5E00085588-02
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8.7.5  F_20UT3

PyHKUUA

OT0T B6NOK NPOBEPSIET TPU ABOMYHbBIX BXOAA Ha cocTosaHMe curHana 1. Beixopg
OUT paBeH 1, ecnv He MeHee OBYyX BXOAOB paBHbl 1. B NpoTMBHOM criyvae BbIXoq
paBeH 0. Boixog OUTN cooTBeTcTBYET OTpMLUaHmio Beixoga OUT.

Tab6nuua NCTUHHOCTH

IN1 IN2 IN3 ouT OUTN
0 0 0 0 1
0 0 1 0 1
0 1 0 0 1
0 1 1 1 0
1 0 0 0 1
1 0 1 1 0
1 1 0 1 0
1 1 1 1 0
Bxoabl/BbIXxoabl
Umsa Tun gaHHbIX O6bsAcCHeHue YmMmon4yaHue
Bxoabl: IN1 F BOOL Bxopg 1 0
IN2 F BOOL Bxog 2 0
IN3 F_BOOL Bxog 3 0
Bbixopa: ouT F BOOL Bbixog 0
OUTN F BOOL OtpuuaHue Bbixoga OUT |1

O6paboTka oWnNBOK

Het

CucTeMbl NOBbLILIEHHOI Be30MacHOCTM
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8.7.6 F_XOUTY

PyHKUUA

Bnok npoBepsieT 0o 16 BOMYHBIX BXOOOB Ha COCTOsAAHME curHana 1. BxogHble
curHanbl NpoBepsatoTcs, HaunHaga ¢ Bxoda IN1 go Bxoga INY BKMHOUMTENBHO Ha
cocTosiHMe curHana 1. KonmyectBo ABOMYHBLIX BXOAOB, NoASEXaLLMX NPOBEPKE,
MOXET ObITb YCTAHOBIEHO C NoMoLLbto napameTpa Y. Boixog OUT paBeH 1, ecnn
x0T Obl X BX0go0B paBHbl 1. B npotuBHOM criyyae Bbixod paBeH 0. Beixog OUTN

COOTBETCTBYET OTpumuUaHmio Beixoga OUT.

[1BOMYHbIE BXOAbI AOMKHbI ObITh 3aHATLI HENPEpPbIBHO, HaunHast ¢ IN1. Ecnn X>Y,
X<=0, X>16, Y<=0, 1o Bbixog OUT paBeH 0. Ecnun Y>16, 10 Bbixog OUT BegeT
cebs Tak xe, Kak u B cnyyae Y=16.

Bxoabl/Bbixoabl

Nma Twun gaHHbIX |O0bACHEHNe YmMmon4yaHue
Bxopabl: IN1 F BOOL Bxopn 1 0
IN2 F BOOL Bxopg 2 0
IN3 F BOOL Bxon 3 0
IN16 F BOOL Bxon 16 0
X F_INT MuHumanbHOe kKonnyecTso 0
BXO[0B, UMEIOLUX COCTosHME 1:
0<X<=16
Y F_INT KonnyectBo BXOA0B, 0
nognexalimx npoBepKe:
0 <Y<=16
Bbixon: ouT F BOOL Bbixop, 0
OUTN F BOOL OTtpuuanue Bbixoga OUT 1

O6paboTka ownboK

B cny4yae owunbku Bei3biBaeTcs cucteMHast pyHkumsa SFC 46 (STP). CuctemHas
dyHkuua SFC 46 STP nepesoant CPU B coctoaHne STOP 1 coxpaHseT ko
owwmnbkm B akkymynsitope 1. lNocne aToro AomkeH GbiTb BbINMOMHEH 3amnyck
(XxonoaHbIA UK TENSbIA NYCK).

MHdopmauma 06 owmnbkax B akkymynsrtope 1

Kop owmbkn (W#16#...)

OnucaHune

EEEE 8050H

OwunGka B popmMaTe AaHHbIX, CBA3aHHbIX ¢ obecneyeHnem
6e3onacHocTu, Ha Bxogax IN1 ... IN6, X urin Y

(Ownbka n3-3a nameHeHus1 F-nporpammel B pexume online unm
BHYTPEHHsIA HencnpaBHocTb CPU)

CucTeMbl NOBbILLEHHOW 6e30nacHOCTH

A5E00085588-02
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8.8 Bnoku cpaBHeHUA AnA ABYX BXOAHbIX BENIMYUH
oAHOro Tuna

Bnok OnucaHune

F LIM_HL |l[MpoBepka HapyLieHNsi BepXHEW rpaHunLbl BenuymHbl Tuna REAL

F LIM_LL |[MpoBepka HapyLIEHNss HUXKHEW rpaHuLbl BenndmHbl Tuna REAL

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTn
8-76 A5E00085588-02
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8.8.1

PyHKUUA

F_LIM_HL

OT0T 6NOK NpoBepSIET BXOAHYHO nepemeHHyto U Ha HapylweHne rpanuupl (U_HL).
'McTepesunc Toxe MoXeT ObiTb 3aaH Bo nsbexaHne HectabunbHOCTU Bbixoga QH
B crnyyae duniyKTyauumn BXOAHOW BESIUYUHGI.

e U>U_HL: B cnyyae HapylieHMs BEpXHe rpaHuupbl Boixog QH = 1.
e (U HL-HYS)<U<U_HL: B atom gnanasoHe QH octaeTcs HEM3MEHHbIM.

e U< (U_HL-HYS): B cnyvyae HapyLeHWs HWKHEWN rpaHuLbl (TMCTepesnc)
Bbixog QH = 0.

"paHuUa 1 rmcTepesnc NMENTCs Takke B BUAE HeoTKazobe3onacHbIX AaHHbIX Ha
Boixogax U_HL_O n HYS_O ans panbHenwen obpaboTkn B CTaH4APTHON
nporpamme. 'McTepesnc MoXeT NCNOoNb30BaTbCs, YTOOLI n3bexaTb
HecTabunbHocTn QH, ecnu BxogHag senudnHa U konebneTtcs okomno rpaHuyHoro
3HayeHus U_HL.

Bbixog QHN cooTBeTcTBYET OTpULI@HMIO Bbixoga QH.

3amevyaHue

HeoTkasobesonacHble BbIxodbl MOryT ObiTb caenaHbl 4OCTYNHbIMU CTaH4apPTHOWM
nporpamme 6e3 6n1oka npeobpaszoBaHus.

Bxoabl/Bbixoabl

CucTeMbl NOBbILLEHHOW 6e30nacHOCTH

Nmsa Tun gaHHbIX O6bsicCHEeHUue YMonyaHue
Bxopbl: U F REAL BxogHas nepemeHHas 0.0

U HL F_REAL BepxHssa rpaHuua 100.0

HYS F_REAL McTepesunc 0.0
Bbixoabl: QH F_BOOL 1: HapyLweHne BepxHen 0

rpaHuubl

QHN F BOOL OTtpuuanue Bbixoga QH 1

U HL O REAL BepxHsas rpaHvua 100.0

HYS_O REAL McTepesunc 0

3ameuvaHue

Ecnv npu cosgaHumn nporpammel Bbl 3apaHee npucsouTe Bbixogy QH B CFC
HayanbHoe 3Ha4eHune 1, TO OH Mocre 3anycka OCTaHeTCs YCTaHOBIEHHbIM

(xonogHbI nnn Tennbin nyck), ecnu (U_HL - HYS) <=U < U_HL.

OH cbpacbiBaeTcd Tonbko B ToM cnyyae, ecny U < (U_HL - HYS).

O6paTtute BHUMaHUE, YTO HavasbHble 3HAYEHMWS BbIXOOHbLIX MAapaMeTpoB He
nosenatoTca B pacneyatke cxembl CFC. OHM JOMmKHBI MPOBEPSTLCS B pacnedartke
nporpaMmmbl obecnevyeHnss 6e30MacHOCTMU.

A5E00085588-02
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O6paboTka owmnboK

B cny4yae owunbku Bei3biBaeTcs cuctemHast pyHkumsa SFC 46 (STP). CuctemHas
dyHkuuna SFC 46 STP nepesoant CPU B coctoaHne STOP 1 coxpaHseT ko
owwmnbkm B akkymynsitope 1. [Nocne aToro AomkeH GbITb BbINMOMHEH 3amnyck
(xonoaHbIA UK TENIbIA NYCK).

MHdopmauma 06 owmnbkax B akkymynsrtope 1

Kop owmbkn (W#16#...) OnucaHue

EEEE 8022H Heponyctumoe 3HaveHne Tuna REAL Ha Bxoge U (komnoHeHT DATA)
EEEE 8023H Heponyctumoe 3HaveHne Trna REAL Ha Bxoge U (komnoHeHT COMPLEM)
EEEE 8050H Owwnbka B hopmaTte faHHbIX, CBA3aHHbIX C obecrnevyeHnem 6e30nacHOCTH,

Ha Bxogax U, U_HL, HYS

(Owwubka n3-3a nsmeHeHusi F-nporpammbl B pexume online unm
BHYTPEHHsI HencnpaBHocTb CPU)

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTn
8-78 A5E00085588-02
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8.8.2

PyHKUUA

F_LIM_LL

OT10T 6OK NpoBepsieT BXOAHYI0 nepemMeHHyto U Ha HapyLLeHNe HUXHEN rpaHunLbl
(U_LL). FncTepesnc Toxxe MOXET ObITb 3afaH BO n3bexaHne HeCcTabunbHOCTU
BbIxoga QL B cnyyae konebaHun BO BXOAHOW BENUYMHE.

e U2>U_LL: B cnyyae HapyLleHust HWxHen rpaHnubl Boixog QL = 1.
e U LL<U<Z(U_LL+HYS): BaTtom gnanasoHe QL ocTtaeTcsi HEU3MEHHbIM.

e U>(U_LL + HYS): B cnyyae HapyLLeHUs BEpXHEN rpaHuLbl + rmcTepesmnc
Bbixog QL = 0.

"paHuua 1 rmcTepesnc NMENTCA Takke B BUAE HeoTKazobe3onacHbIX AaHHbIX Ha
Boixogax U_LL_O n HYS_O anga ganbHenwen obpaboTkm B cTaHAapTHON
nporpamme. 'McTepesnc MoXeT NCNOoNb30BaTbCs, YTOOLI n3bexaTb
HecTabunbHocTn QL, ecnu BxogHasa BenuynHa U konebneTtcst 0Kono rpaHuyHoro
3HayeHus U_LL.

Bbixog QLN cooTtBeTcTBYET OTpUMLaHUio Boixoga QL.

3amevyaHue

HeoTkasobesonacHble Bbixobl MOryT ObiTb caenaHbl JOCTYNHbIMU CTaHAaPTHOWM
nporpamme 6e3 6n1oka npeobpaszoBaHus.

Bxoabl/Bbixoabl

Nmsa Tun gaHHbIX O6bsicCHEeHUue YMonyaHue
Bxopbl: U F REAL BxogHas nepemeHHas 0.0

U LL F_REAL HwkHAsA rpaHuua 100.0

HYS F_REAL McTepesunc 0.0
Bbixogbl: QL F_BOOL 1: HapyLweHa HuxHSsA 0

rpaHuua

QLN F BOOL OTtpuuanue Beixoga QL 1

ULL O REAL BepxHsas rpaHvua 100.0

HYS_O REAL McTepesunc 0

3ameyaHue

Ecnu npu co3gaHum nporpaMmbl Bbl 3apaHee npucsouTe Bbixogy QL B CFC
HavanbHoe 3HaveHue 1, TO OH Mocre 3anycka OCTaHETCS YCTaHOBIIEHHbLIM
(xonoaHbIv unu Tennbin nyck), ecnn U_LL < U <= (U_LL + HYS).

OH cbpacbiBaeTcs Tonbko B TOM criyyae, ecrnim U > (U_LL + HYS).

O6GpaTtute BHUMaHUe, YTo HavarnbHble 3HaYeHMs BbIXOAHbLIX NapaMeTpoB He
nosBnsAlTcsA B pacneyatke cxembl CFC. OHM JOMKHbI NPOBEPATLCA B pacnevartke
nporpammel obecrneveHns 6e30nacHOCTU.

CucTeMbl NOBbILLEHHOW 6e30nacHOCTH

A5E00085588-02
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O6paboTka owmnboK

B cny4yae owunbku Bei3biBaeTcs cuctemHast pyHkumsa SFC 46 (STP). CuctemHas
dyHkuuna SFC 46 STP nepesoant CPU B coctoaHne STOP 1 coxpaHseT ko
owwmnbkm B akkymynsitope 1. [Nocne aToro AomkeH GbITb BbINMOMHEH 3amnyck
(xonoaHbIA UK TENIbIA NYCK).

MHdopmauma 06 owmnbkax B akkymynsrtope 1

Kop owmbkn (W#16#...) OnucaHue

EEEE 8022H Heponyctumoe 3HaveHne Tuna REAL Ha Bxoge U (komnoHeHT DATA)
EEEE 8023H Heponyctumoe 3HaveHne Trna REAL Ha Bxoge U (komnoHeHT COMPLEM)
EEEE 8050H Owwnbka B hopmaTte faHHbIX, CBA3aHHbIX C obecrnevyeHnem 6e30nacHOCTH,

Ha Bxogax U, U_LL, HYS

(Owwubka n3-3a nsmeHeHusi F-nporpammbl B pexume online unm
BHYTPEHHsI HencnpaBHocTb CPU)

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTn
8-80 A5E00085588-02
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8.9 TpurrepHblie 6510KK
Bnok OnucaHue
F RS FF RS-tpurrep, npemmyLiecTeo cbpoca
F SR FF SR-Tpurrep, npeMmyLLecTBO YCTaHOBKM

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
A5E00085588-02 8-81
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8.9.1

PyHKUUA

F_RS_FF

Bnok BbinonHseT dpyHKumMo RS-mpuzzaepa (npenmyLLectso copoca).

RS-mpuezep cbpacbiBaeTCsl, eCriv COCTOsIHME curHana Ha Bxoge R = 1, a Ha
Bxoge S = 0. Tpurrep yctaHaBnueaeTtcs, ecnm Bxog R = 0,aBxoq S = 1. Ecnu
pes3ynbTaT Nornyeckon onepauun paeeH 1 Ha oboux Bxodax, Tpurrep
cbpacbiBaeTcs.

Tab6nuua NCTUHHOCTH

R S QN QNn
0 0 Qn-1 QNn-1
0 1 0
1 0 0 1
1 1 0 1
Bxoabl/Bbixoabl
Umsa Twvn gaHHbIX O61bAcCHeHue YMmonyaHue
Bxopgbl: R F BOOL C6poc 0
S F BOOL YcTaHoBKa 0
Bbixoabl: Q F BOOL Bbixop, 0
QN F_BOOL OTtpuuanue Bbixoga Q 1
3ameuaHue

Ecnu npu cosgaHumn nporpammel Bbl 3apaHee npucsounTe Boixogy Q B CFC
HavyanbHoe 3Ha4eHune 1, TO OH Nocre 3anycka OCTaHEeTCS YCTaHOBMEHHbIM
(xonoaHbIM UK TENMbIA NYCK), MOKa COCTOsAAHME curHana Ha Bxoge R He
n3MeHuTCA Ha 1.

O6paTtute BHUMaHWe, YTO HavanbHble 3HaYeHMs BbIXOOHbIX MapaMeTpoB He
nosiensoTcs B pacneyatke cxembl CFC. OHM AOMKHBI NPOBEPSATLCA B pacneyartke
nporpammbl obecneyeHns 6e3o0nacHOCTW.

O6paboTka ownodoK

B cnyyae ownbku Bbi3biBaeTcs cuctemHasa oyHkuma SFC 46 (STP). CuctemHas
dyHkumnsa SFC 46 STP nepesoant CPU B coctosHne STOP 1 coxpaHseT Koa
owmnbkm B akkymynaTope 1. lNocne 31oro AormkeH GbiTb BLINMOIHEH 3amnycK
(xonogHbIV NN TENIbLIA NYCK).

MHdopmaumsa o6 owmnbkax B akkymynartope 1

Kop owmbkn (W#16#...)

OnucaHue

EEEE 8050H

Ownbka B popmaTte JaHHbIX, CBA3aHHbIX C obecnevyeHnem 6e3onacHoCcTH,
Ha Bxofax S un R (owwnbka n3-3a nameHeHns F-nporpammsbl B pexume online
W BHYTPEHHEN HencnpaBHocTn CPU)

8-82
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8.9.2

PyHKUUA

F_SR_FF

Brnok BbinonHsieT yHKUMo SR-mpuzaepa (MpenmMyLLEeCTBO YCTaHOBKN).

SR-mpueezep ycTaHaBnuBaeTCcs, ecrv CocTosiHMe curHana Ha Bxoge R = 0, a Ha
Bxoge S = 1. Tpurrep cbpacbiBaeTtcd, ecnu Bxog R = 1mBxog S =0. Ecnu
pes3ynbTaT florMyeckon onepauun paeeH 1 Ha 06oux Bxodax, TpUrrep
ycTaHaBnMBaeTcs.

Tab6nuua NCTUHHOCTH

R S QN QNn
0 0 Qn-1 QNn-1
0 1 0

1 0 0 1

1 1 0

Bxoabl/Bbixoabl

Umsa Twvn gaHHbIX O61bAcCHeHue YMmonyaHue
Bxopgbl: R F BOOL C6poc 0
S F BOOL YcTaHoBKa 0
Bbixoabl: Q F BOOL Bbixop, 0
QN F_BOOL OTtpuuanue Bbixoga Q 1
3ameuaHue

Ecnu npu cosgaHumn nporpammel Bbl 3apaHee npucsounTe Boixogy Q B CFC
HavyanbHoe 3Ha4eHune 1, TO OH Nocre 3anycka OCTaHEeTCS YCTaHOBMEHHbIM
(xonoaHbIM UK TENMbIA NYCK), MOKa COCTOsAAHME curHana Ha Bxoge R He
nameHuTcsa Ha 1 (npw Bxoge S = 0).

O6paTtute BHUMaHWe, YTO HavanbHble 3HaYeHMs BbIXOOHbIX MapaMeTpoB He
nosiensoTcA B pacneyatke cxembl CFC. OHM AOMKHBI NPOBEPSATLCA B pacneyartke
nporpammbl obecneveHms 6e3onacHoOCTw.

CucTeMbl NOBbILLEHHOW 6e30nacHOCTH

A5E00085588-02
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O6paboTka owmnboK

B cny4yae owunbku Bei3biBaeTcs cucteMHast pyHkumsa SFC 46 (STP). CuctemHas
dyHkuuna SFC 46 STP nepesoant CPU B coctoaHne STOP 1 coxpaHseT ko
owwmnbkm B akkymynsitope 1. lNocne aToro AomkeH GbITb BbINMOMHEH 3amnyck
(xonoaHbIA UK TENIbIA NYCK).

MHdopmauma 06 owmnbkax B akkymynsrtope 1

Kop owmbkn (W#16#...) | OnucaHue

EEEE 8050H Ownbka B hopmaTe gaHHbIX, CBSAAI3aHHbLIX C obecneveHnem 6e3onacHocTH,
Ha Bxogax S 1 R (owwubka n3-3a uameHeHus F-nporpammbl B pexxume online
U BHYTpPeHHen HemcnpasHocTn CPU)

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTn
8-84 A5E00085588-02
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8.10 MMnynbcHble 6noku n cyetumnkm IEC
Bnok OnucaHue
F CTUD PeBepCcmBHbIN CHETUMK
F TP MMnNynbCHbIV Tanmep
F TON Tanmep C 3a4ep>KKON BKNOYEHNS
F_TOF Tarimep C 3a4€epPXXKOW BbIKIHOYEHNS

CucTembl nosbiLLeHHO 6e3onacHoCTU
A5E00085588-02
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8.10.1 F_CTUD

PyHKUUA
OT0T BGNOK ABNSAETCA PEBEPCMBHBIM CHETUYMKOM, YNpaBriseMbiM (OPOHTaMM.

CueTHoe 3HaueHne CV pearupyeT Ha HapacTtatwowme dppoHTbl Bxogos CU n CD, a
Takke Ha ypoBeHb Bxogos LOAD u R:

e CUT: CV yBenuumeaetcs Ha 1. Ecnn cyeTHoe 3HaYeHWe AOCTUraeT BEepXHEro
npegena (32 767), oHo Gonblue He yBeNnM4MBaeTCs.

e CDT®: CV ymeHbluaeTcs Ha 1. Ecnn cueTHOe 3HaueHne JOCTUraeT HIKHEro
npegena (—32 768), oHO GornblUe HE YMEHbLLAETCS.

e LOAD = 1: CV npegyctaHaBnunBaeTcs 3HavyeHueM Bxofa PV.
3HayveHus Ha Bxogax CU n CD urHopupytoTcs.

e R=1:CV cbpacbiBaeTtcsa B 0.
3HayeHns Ha Bxogax CU, CD u LOAD wrHopupytoTcs.

Ecnu B uukne nmeetcsa HapacTtatowwmin cpoHT Ha Bxoae CU u Bxoge CD, To
CYETUYUK COXPaHSIET CBOE TEKYLLEE 3HAYEHNE.

Bbixog QU ycTaHaBnuBaeTcs, ecnm cHeTHoe 3Ha4YeHue 6onblue nnm paBHo
npegycraHoBneHHomy 3HadeHuo PV. Beixog QD ycraHaBnvBaeTcs, ecnm cHeTHoe
3HauYeHne MeHbLLE UMW PaBHO HYIIHO.

XapaktepucTuku 3anycka
B nepBom uukne nocne XonogHoro Unu Tennoro nycka unv npy NnepBom BbI3oBe
CYeTYMK cOpoLLeH.

Bxoabl/Bbixoabl

Umsa Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxoabl: CcuU F BOOL Bxog npsimoro cyeTa 0
CD F BOOL Bxog obpatHoro cyeta 0
R F_BOOL Bxopg cbpoca (R gomuHupyet |0
Hag LOAD)
LOAD F_BOOL Bxopg 3arpysku (LOAD 0
AomuHnpyet Hag CU n CD)
PV F_INT MpenyctaHoBnEHHOE 0
3HayeHune
Bbixoabl: Qu F_BOOL CoctosiHne npamoro cyeTyunka |0

QU umeeT 3HayeHne
-1, ecnn CV >= PV
— 0, B NpoTMBHOM cny4ae

QD F_BOOL CocTtosiHne obpaTtHoro 0
cyeTuMKa

QD unmeeT 3Ha4eHne
—-1,ecnuCV<=0
— 0, B NpOTMBHOM cny4ae

CcVv F_INT Tekyulee cyeTHoe 3HayeHne |0

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTn
8-86 A5E00085588-02
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3amevyaHue

Ecnv npu cosgaHumn nporpammebl Bbl 3apaHee npuceoute Bbixogy CV B CFC
HayanbHoe 3HayeHne < 0 unu > 0, TO CHETUMK TO CHETUUK YBENMUMBAETCS UMK
YMEHbLLAETCsl, HA4YMHas C 3TOr0 3HAYEHUSI.

O6GpaTtute BHUMaHUe, YTo HavarnbHble 3HaYeHMs BbIXOAHbLIX NapaMeTpoB He
nosBnsAlTcsA B pacneyatke cxembl CFC. OHM AOMKHbI NPOBEPATLCA B pacnevartke
nporpammel obecrneveHns 6e30nacHOCTY.

O6paboTka ownNbBOK

B cny4yae owunbku Bei3biBaeTcs cuctemHas dyHkumsa SFC 46 (STP). CuctemHas
dyHKumsa SFC 46 STP nepesoant CPU B coctosiHne STOP 1 coxpaHsieT kog
owwnbkm B akkymynsatope 1. MNocne aToro AomkeH ObITb BLIMNOMHEH 3aMyCK
(XONoAHbIN UK TEMbIA MYCK).

MHdopmaumsa 06 owmnbkax B akkymynstope 1

Koa owwmbku

(W#16#...) |OnucaHue

EEEE 8050H

Ownbka B popmaTte AaHHbIX, CBA3AHHbBIX C 06ecneyeHnem 6e3onacHocTy,
Ha Bxoge CU, CD, R, LOAD wnu PV (owwubka n3-3a nusmeHeHus F-
nporpamMmbl B pexume online nnu BHyTpeHHen HencnpasHoctn CPU)

CucTtembl NoBbl

LeHHon 6e3onacHocTn

A5E00085588-02 8-87
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8.10.2 F_TP

PyHKUUA
Bnok reHepupyeT umnynsc anutensHocTbio PT Ha Beixoge Q.

Mmnynbc 3anyckaetcsa HapacTatowmum dpoHTom Ha Bxoge IN. Boixog Q octaetcs
YyCTaHOBMNEHHbIM B TeyeHne BpeMeHn PT He3aBMCMMO OT nocreayloLlero Buaa
BXOAHOrO curHarna.

Bbixog ET ykasbiBaeT, kak 4onro Beixod Q yxe 6bin yctaHoBneH. MakcumansHoe
3Ha4eHne, KOTOPOE OH MOXET NPUHSTb, PaBHO 3Ha4YeHuto Ha Bxoae PT. OH
cbpacbiBaeTcs, ecnv Bxog IN meHsieTcsa Ha 0, HO He paHbLUe, YeM UCTEYET BPEMS
PT.

Ecrnn PT < 0, 1o Bbixogbl Q un ET cbpacbiBatoTcs.

BpemeHHas guarpamma

’ L
Q
T\ng €T > €T >

ET
PT

XapakTepucTuKu 3anycka

B nepBoM LMKne nocre XonogHoro Unm Tensoro nycka unm npy nepBom Bbi30Be
Tanmep cOpoLLEH.

Bxoabl/Bbixoabl

Uma Twun gaHHbIX O6bsAcHeHue YMonuyaHue
Bxoabl: IN F BOOL Bxop 3anycka 0

PT F_TIME AnvtensHOCTb MMNynbca T#0 ms
Bbixoabl: Q F BOOL BbiBog umnynsca 0

ET F_TIME WcTekwwee Bpems T#0 ms

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTn
8-88 A5E00085588-02
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O6paboTka owmnboK

B cny4yae owunbku Bei3biBaeTcs cucteMHast pyHkumsa SFC 46 (STP). CuctemHas
dyHkuuna SFC 46 STP nepesoant CPU B coctoaHne STOP 1 coxpaHseT ko
owwmnbkm B akkymynsitope 1. lNocne aToro AomkeH GbITb BbINMOMHEH 3amnyck
(xonoaHbIA UK TENIbIA NYCK).

MHdopmauma 06 owmnbkax B akkymynsrtope 1

Kon owmbkmn OnucaHune
(W#16#...)
EEEE 8050H Ownbka B hopmaTe JaHHbIX, CBA3aHHbLIX C 0becnevyeHnem 6e3onacHoCTu, Ha

Bxogax PT v IN n Beixoge ET (owmbka ns-3a nsmeHenus F-nporpammel B
pexume online nnu BHyTpeHHen HencnpasHocTu CPU)

CucTeMbl NOBbILLEHHOW 6e30nacHOCTH

A5E00085588-02
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8.10.3 F_TON

PyHKUUA
briok 3agepxuBaeT HapacTaroLwmin PpoHT Ha Bpems PT.

HapacTtatowmin opoHT Ha Bxoge IN npuBoguT K NOSABNEHUIO HapacTalLero
dpoHTa Ha Bbixoge Q no ucreveHnn BpemeHmn PT. Q ocTaeTcs yCTaHOBMEHHbIM,
noka BxoA IN He namenntcsa Ha 0.

Ecnun Bxog IN meHsieTcsa Ha 0 go ncreyeHns spemenu PT, To Q octaetcs Ha 0.

Bbixog ET nokasblBaeT BpeM4, KOTOPOE UCTEKIO Nocne nocnegHero
HapacTatoLero ppoHTa Ha Bxoge IN, HO Tonbko Ao 3HaveHns Bxoga PT. ET
cbpacbiBaeTcs, ecniv Bxop, IN meHsieTca Ha 0.

Ecrnn PT < 0, 1o Bbixogbl Q un ET cbpacbiBatoTcs.

BpemeHHas guarpamma

Q
PT PT
<> <>
ET
PT

XapakTepucTMKM 3anycka

B nepBom LuKne nocne XonogHoro Unu Tenmoro nycka unm npy nepBom Bbl3oBe
TanMmep cOpOLLEH.

Bxoabl/Bbixoabl

Umsa Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxopabl: IN F BOOL Bxopg 3anycka 0

PT F TIME [OnvTenbHOCTb 3a4epXKKu T#0 ms
Bbixoabl: Q F BOOL BbiBOog nmnynsca 0

ET F TIME VicTekwee Bpems T#0 ms

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTn
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O6paboTka owmnboK

B cny4yae owunbku Bei3biBaeTcs cuctemHast pyHkumsa SFC 46 (STP). CuctemHas
dyHkuuna SFC 46 STP nepesoant CPU B coctoaHne STOP 1 coxpaHseT ko
owwmnbkm B akkymynsitope 1. lNocne aToro AomkeH GbiTb BbINMOMHEH 3amnycK
(XxonoaHbIA UK TENIbIA NYCK).

MHdopmauma 06 owmnbkax B akkymynsrtope 1

Kop owmbkn (W#16#...) | OnucaHue

EEEE 8050H Ownbka B hopmaTe gaHHbIX, CBSAI3aHHbLIX C obecneveHnem 6e3onacHocTHy,
Ha Bxogax PT n IN n Bbixoge ET (owmnbka ns-3a nameHeHus F-nporpammbl B
pexume online nnu BHyTpeHHen HencnpasHocTu CPU)

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
A5E00085588-02 8-91



OmekasobesonacHble b610KU

8.10.4

PyHKUUA

F_TOF

briok 3agepxuBaeT nagarowmm poHT Ha Bpem4a PT.

HapacTtatowmin opoHT Ha Bxoge IN npuBoguT K NOABNEHUIO HapacTalwLero
dpoHTa Ha Bbixoge Q. MNMagatowmn ppoHT Ha IN NpnBOANT K NOSABAEHUIO
nagatowiero ppoHTa Ha Q nNo ncteveHnn spemenm PT.

Ecnun Bxog IN meHsieTcsa Ha 1 o ucteyeHnst Bpemenn PT, Q octaetcs
YCTaAHOBSEHHbLIM B 1.

Bbixog ET nokasbiBaeT BpeMs, KOTOPOE UCTEKSO Nnocre nocrnegHero nagatowero
dpoHTa Ha Bxoge IN, Ho TonbKko A0 3HayeHust Ha Bxoge PT. ET cOpacbkiBaeTcs,
ecnu Bxof IN meHsieTcsa Ha 1.

Ecrnn PT < 0, Beixoabl Q 1 ET cbpackiBatoTcs.

BpemeHHas guarpamma

XapakTepucTMKM 3anycka

2

S

) T\
ET
PT

;E—IL

B nepBOM LUKKIe nocrne XonogHoro nnn tennoro nycka unm npun nepBomM Bbl30BE,

Tanmep cOpoLLEH.

Bxoabl/Bbixoabl

Uma Twun gaHHbIX O6bsAcHeHue YMonuyaHue
Bxoabl: IN F BOOL Bxop 3anycka 0

PT F TIME OnuTenbHOCTb 3a8epXKn T#0 ms
Bbixoabl: Q F BOOL BblBOog nmnynsca 0

ET F_TIME WcTekwwee Bpems T#0 ms

8-92

CucTeMbl NOBbILLEHHOW 6e30MacHOCTM
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OmekasobesonacHble 6r10KU

O6paboTka owmnboK

B cny4yae owunbku Bei3biBaeTcs cuctemHast pyHkumsa SFC 46 (STP). CuctemHas
dyHkuuna SFC 46 STP nepesoant CPU B coctoaHne STOP 1 coxpaHseT ko
owwmnbkm B akkymynsitope 1. [Nocne aToro AomkeH GbITb BbINMOMHEH 3amnyck
(xonoaHbIA UK TENIbIA NYCK).

MHdopmauma 06 owmnbkax B akkymynsrtope 1

Kon owmbkmn OnucaHune
(W#16#...)
EEEE 8050H Ownbka B hopmaTe JaHHbIX, CBA3aHHbLIX C 0becnevyeHnem 6e3onacHoCTu, Ha

Bxogax PT v IN n Beixoge ET (owmbka ns-3a nsmeHenus F-nporpammel B
pexume online nnu BHyTpeHHen HencnpasHocTu CPU)

CucTeMbl NOBbILLEHHOW 6e30nacHOCTH

A5E00085588-02
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OmekasobesonacHble b610KU

8.11

8-94

MMnynbCcHble 6110KK

Bnok OnucaHue

F F TRIG PacnosHaBaHve nagatowiero dhpoHTa

F R TRIG Pacno3HaBaHne HapacTatouwero opoHTa

F LIM TI ACMMMETpPUYHbIE orpaHnynTenmn aHadeHnn TIME

Cuctembl nosblLLEHHO 6e3onacHoCTH
A5E00085588-02




OmekasobesonacHble 6r10KU

8.11.1 F_F_TRIG
PyHKUUA

Brnok npoBepsieT BXOOHYIO NepPEeMEHHYI0 Ha NosBreHne nagatowero hpoHTa u
nokasblBaeT Ha Bbixoae, 6bin nn poHT obHapyxeH. Npu nagatowem gppoHTe
BxogHoro umnyneca CLK Bbixog Q ycTtaHaBnmBaeTcs B 1 40 cneayoLwero BbI3oBa
6noka.

BpemeHHaﬂ AnarpamMmma

I s N

CLK

XapakTepucTuKu 3anycka

B nepBom LuKne nocne XonogHoro Unu Tennoro nycka uny npy nepBom BbI30Be
PPOHT He 0BHapyxmnBaeTCs.

Bxoabl/BbIXoabl

Nma Tun gaHHbIX O6bsAcHeHue Ymon4yaHue
Bxona: CLK F BOOL BxogHow nMnynec 0
Bbixopa: Q F BOOL BbIxogHOW UMNynsc 0

O6paboTka ownodoK

HeTt

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
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OmekasobesonacHble b610KU

8.11.2

PyHKUUA

BpemeHHas guarpamma

XapakTepucTuKuM 3anycka

F_R_TRIG

Bnok npoBepseT BXOOHYI0 NEPEMEHHYIO Ha MOSIBIIEHNE HapacTatowero ppoHTa un
NnokasblBaeT Ha Bbixoae, Obin i poHT obHapyxeH. [Npu HapacTatowem ppoHTe
BxogHoro umnynbca CLK Bbixog Q yctaHaBnmBaeTcs B 1 4O cneayoLero BbI3oBa

6noka.

CLK

i

Ecnun Bxog CLK umeet 3HayeHne 1 B NnepBOM LIMKIIE NMOCre XON0o4HOro Unm
TENnoro nycka, To HapacTalLwuin PpoHT oGHapyxMBaeTcs, 1 Bbixon Q
yCTaHaBnmBaeTcsa B 1 40 cnegytowero Bei3oBa 0roka.

Bxoabl/Bbixoabl

Nma Tun AaHHbIX O61bAcHeHue YmonvyaHue
Bxopa: CLK F BOOL BxogHow nmnynec 0
Bbixon: Q F BOOL BbixogHon nmnynsc 0

O6paboTka ownNbBOK

8-96

Het

Cuctembl nosblLLEHHO 6e3onacHoCTH
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OmekasobesonacHble 6r10KU

8.11.3 F_LIM_TI

PyHKUUA

OT0T 6nok cpaBHMBaeT BxogHble nepemeHHbie IN, MAX 1 MIN. OH npoBepsier,
HaxoguTcs nu IN BHyTpu unu BHe nHTepsana mexay MIN n MAX. Ecnun HuxHsAS
rpaHuua (MIN) nHTepBana 6onblie nnm paBHa BepxHern (MAX), To Beixog OUT =
MAX, a Bbixogbl OUTU n OUTL yctaHaenumeatotcsa B 1. Ecnm IN > MAX, To
BEPXHAS rpaHuua HapyweHa, OUT = MAX, OUTU =1 n OUTL = 0. Ecrin IN <
MIN, To HapyweHa HWkHAS rpaHuya, OUT = MIN, OUTU =0 n OUTL = 1. Ecrm IN
HaxoguTcs mexay MIN n MAX, To yctaHaenmeaetca OUT = IN, OUTU =0wn
OUTL =0.

Bxoabl/Bbixoabl

Nma Tun AaHHbIX O61bAcHeHue YmonvyaHue
Bxopabl: IN F TIME BxogHasi nepemeHHasa  |T#0 ms

MIN F TIME HwxHsas rpaHmua T#0 ms

MAX F_TIME BepxHss rpaHuua T# 24d 20h 31m 23s

647ms [24 pHa 20 yacos
31 MuHyTa 23 ¢ 647 MmC]

Bbixogbl: ouT F TIME BbixogHasa nepemenHas [T#0 ms
OouTU F BOOL HapyweHune BepxHen |0
rpaHuLb
OUTL F_BOOL HapyweHue HuxHen 0
rpaHnLbl

O6paboTka owmnboK

Het

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
A5E00085588-02 8-97



OmekasobesonacHble b610KU

8.12 ApucdpmetTnyeckue 6110k ¢ TMNOM AaHHbIX INT

Bnok OnucaHune

F LIM | ACMMMETPUYHLIN orpaHnynTenib 3HadeHnn Tuna INT

8.121 F_LIM_I

PyHKUMA

OT0T 6nok cpaBHMBaeT BxoaHble nepemeHHble IN, MAX 1 MIN. OH npoBepsieT,
HaxoauTcsa nu IN BHYTpy unu BHe uHtepsana mexay MIN u MAX. Ecnun HWXHsAS
rpaHuua (MIN) nitepeana 6onblue unm pasHa sepxHen (MAX), To Beixog OUT =
MAX, a Bbixogbl OUTU n OUTL yctaHaenueatotca B 1. Ecnn IN > MAX, 10
BEpXHAS rpanvua Hapywexa, OUT = MAX, OUTU =1 1 OUTL = 0. Ecrm IN <
MIN, To HapyLweHa HuxHsA rpannua, OUT = MIN, OUTU =0 un OUTL =1. Ecrm IN
Haxogutcs mexay MIN n MAX, To yctaHaBnmeaetcs OUT = IN, OUTU =0 wu
OUTL = 0.

Bxoabl/Bbixoabl

Nma Tun gaHHbIX O6bAcCHeHue YMonuyaHue
Bxoabl: IN F_INT BxogHas 0
nepemMeHHas
MIN F INT HwxHas rpaHuua -32768
MAX F_INT BepxHss rpanvua 32767
Bbixoabl: ouT F_INT BbixogHasi 0
nepemMeHHasi
OouTU F_BOOL HapyweHune 0
BEPXHEN rpaHunLibl
OUTL F_BOOL HapyweHune HuxHel |0
rpaHuLb

O6paboTka oWnNbBOK

Het

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTn
8-98 A5E00085588-02



OmekasobesonacHble 6r10KU

ApundmeTnyeckue 6n0km ¢ TMNOM aaHHbIX REAL

Bnok OnucaHue

F ADD R CnoxeHune apyx BennymH tTuna REAL

F SUB R BblumTaHne apyx BennumH Tuna REAL

F MUL R YMHOXeHue AByX BenuynH tuna REAL

F DIV_R Jenexuve aByx BennyuH tuna REAL

F ABS R BblumcneHne abCcontoTHOM BENUYMHbI

F MAX3 R Makcumym 13 Tpex BennymH tuna REAL

F MID3 R CpefHsas 13 Tpex BennyumH Tuna REAL

F MIN3 R MuHUMYM 13 Tpex BennyunH Tuna REAL

F LIM_R ACMMMETPUYHBIN OrpaHmymTens BennyuH tuna REAL
F_SQRT BbluncneHve KkBagpaTHOro KOpHS

F AVEX R CpefHee 3HayeHve go aeBaTv BenuynHd tuna REAL
F SMP AV Ckonb3silliee cpegHee 3Ha4YeHne

CucTembl nosbiLLeHHO 6e3onacHoCTU
A5E00085588-02
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OmekasobesonacHble b610KU

8.13.1

PyHKUUA

F_ADD R

OTOT BnOK cknaabiBaeT BXOAbl U BbIBOAUT HA BbIXOAE CyMMY.
OUT =IN1 + IN2

Bxoabl/Bbixoabl

Umsa Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxopabl: IN1 F REAL Cnaraemoe 1 0.0

IN2 F REAL Cnaraemoe 2 0.0
Bbixopa: ouT F_REAL Cymma 0.0

O6paboTka ownboK

B cny4yae owunbku Boi3biBaeTcs cuctemHas dyHkumsa SFC 46 (STP). CuctemHas
dyHKuma SFC 46 STP nepesoaut CPU B coctosiHne STOP 1 coxpaHsieT kog
owmnbkn B akkymynsTope 1. lNocne aToro AomxeH 6biTb BbINONHEH 3anycK
(XonoaHbIN UK TENMbIA NyCK).

MHdopmaumsa o6 owmnbkax B akkymynsatope 1

Kop owmGkn (W#16#...)

OnucaHue

(komnoHeHT COMPLEM)

EEEE 8022H MepenonHeHne nnu HegonycTumoe vmcno Tuna REAL Ha Bxogax IN1 u IN2
(komnoHeHT DATA)
EEEE 8023H MepenonHeHve nnm HegonycTumoe Ymucno Tuna REAL Ha Bxogax IN1 n IN2

8-100

Cuctembl nosblLLEHHO 6e3onacHoCTH
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OmekasobesonacHble 6r10KU

8132 F_SUB_R

PyHKUUA

OT10T 6nok BbluMTaeT Bxod IN2 13 Bxoga IN1 1 BbIBOAWT Ha BbIXOAE PasHOCTb.
OUT =IN1—1IN2

Bxoabl/Bbixoabl

Umsa Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxopabl: IN1 F REAL YMeHblluaemoe 0.0

IN2 F REAL Bbluntaemoe 0.0
Bbixopa: ouT F_REAL PasHocTb 0.0

O6paboTka ownboK

B cny4yae owunbku Boi3biBaeTcs cuctemHas dyHkumsa SFC 46 (STP). CuctemHas
dyHKuma SFC 46 STP nepesoaut CPU B coctosiHne STOP 1 coxpaHsieT kog
owmnbkn B akkymynsTope 1. lNocne aToro AomxeH 6bITb BbINOMHEH 3anycK
(XonoaHbIA UK TENsbIA NyCK).

MHdopmaumsa o6 owmnbkax B akkymynsatope 1

Kop owmGkn (W#16#...)

OnucaHue

EEEE 8022H MepenonHeHne nnu HegonycTumoe vmcno Tuna REAL Ha Bxogax IN1 u IN2
(komnoHeHT DATA)
EEEE 8023H MepenonHeHve nnm HegonycTumoe Ymucno Tuna REAL Ha Bxogax IN1 n IN2

(komnoHeHT COMPLEM)

CucTeMbl NOBbILLEHHOW 6e30nacHOCTH

A5E00085588-02
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OmekasobesonacHble b610KU

8.13.3 F_MULR
PyHKUUA
OT0T 6NOK NepeMHOXaeT BXOAb! M BbIBOAWT Ha BbIXOAE NMPOU3BEAEHME.
OUT =IN1 * IN2
Bxoabl/Bbixoabl
Umsa Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxopabl: IN1 F REAL MHoxnmoe 0.0
IN2 F REAL MHOXunTEND 0.0
Bbixoa: ouT F REAL MpoussegeHve 0.0

O6paboTka ownboK

B cny4yae owunbku Boi3biBaeTcs cuctemHas dyHkumsa SFC 46 (STP). CuctemHas
dyHKuma SFC 46 STP nepesoaut CPU B coctosiHne STOP 1 coxpaHsieT kog
owmnbkn B akkymynsTope 1. lNocne aToro AomxeH 6bITb BbINOMHEH 3anycK
(XonoaHbIA UK TENsbIA NyCK).

MHdopmaumsa o6 owmnbkax B akkymynsatope 1

Kopg owm6Gkun (W#16#...) | OnucaHue
EEEE 8022H MepenonHeHne nnu HegonycTumoe vmcno Tuna REAL Ha Bxogax IN1 u IN2
(komnoHeHT DATA)
EEEE 8023H MepenonHeHve nnm HegonycTumoe Ymucno Tuna REAL Ha Bxogax IN1 n IN2
(komnoHeHT COMPLEM)
CwucTeMmbl NOBbILEHHON 6e3onacHOCTH
8-102 A5E00085588-02




OmekasobesonacHble 6r10KU

8134 F.DIVR

PyHKUUA

3T1oT1 6nok genut Bxoa IN1 Ha Bxoa IN2 1 BbIBOAUT Ha BbIXOAe YacTHOeE.
OUT =1IN1/IN2

Bxoabl/Bbixoabl

Umsa Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxopabl: IN1 F REAL Henvmoe 0.0

IN2 F REAL Oenvtenb 1.0
Bbixopa: ouT F_REAL YactHoe 0.0

O6paboTka ownboK

B cny4yae owunbku Boi3biBaeTcs cuctemHas dyHkumsa SFC 46 (STP). CuctemHas
dyHKuma SFC 46 STP nepesoaut CPU B coctosiHne STOP 1 coxpaHsieT kog
owmnbkn B akkymynsaTope 1. lNocne aToro AomxeH 6bITb BbINONHEH 3anyck
(XonoAHbIA UK TENbIA MyCK).

MHdopmaumsa o6 owmnbkax B akkymynsatope 1

Kopg owm6Gkun (W#16#...) | OnucaHue
EEEE 8021H Owunbka gnanasoHa: [leneHune Ha Homb
EEEE 8022H MepenonHeHve nnm Hegonyctumoe Ymcno Tuna REAL Ha Bxogax IN1 n IN2
(komnoHeHT DATA)
EEEE 8023H MepenonHeHne nnu HegonycTumoe vncno Tuna REAL Ha Bxogax IN1 n IN2
(komnoHeHT COMPLEM)
3ameuyaHue

Wcnonbayiite oTkazobesonacHbli 6mok F_LIM_R gna npegoTepalleHns
nepexoga CPU B STOP B pesynbTate genexus Ha 0.

CucTeMbl NOBbILLEHHOW 6e30nacHOCTH

A5E00085588-02
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OmekasobesonacHble b610KU

8.13.5 F_ABS_ R

PyHKUUA

OT0T 60K BbIBOAUT Ha BbIXxode abCOMIOTHYHO BENUYMHY (3HAYEHWE) BXOAa.

OUT=|IN|

Bxoabl/Bbixoabl

Uma Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxoga: IN F REAL BxogHas BenuynHa 0.0
Bbixoa: ouT F REAL AGCONTHOE 3HaYeHne 0.0

O6paboTka owmnboK

Het

8-104

Cuctembl nosblLLEHHO 6e3onacHoCTH
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OmekasobesonacHble 6r10KU

8.13.6 F_MAX3 R

PyHKUUA

OTOT GrOK CpaBHMBAET TpU BXOAA, a 3aTEM BbIBOAUT HA BbIXOAe MaKkCMMarbHoOe
3HayeHune. Ha Bcex Bxogax npeaBapuTenbHO yCTaHABMMBAETCSA 3HAYEHME
-3.402823e+38 (Hanbonbluee Mo Moaynto oTpuuartensHoe vmcno tuna REAL), Tak
YTO MaKCUManbHOE 3Ha4YeHne MOXET ObITb MOTyYEHO M TOMBbKO M3 ABYX BXOAOB.

OUT = MAX {IN1, IN2 , IN3}

Bxoabl/Bbixoabl

Umsna Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxopabl: IN1 F REAL BxogHasi nepemeHHas 1 -3.402823e+38

IN2 F REAL BxogHasi nepeMeHHas 2 -3.402823e+38

IN3 F_REAL BxogHas nepemeHHas 3 -3.402823e+38
Bbixon: ouT F REAL MakcumanbHoe 3Ha4YeHne -3.402823e+38

O6paboTka ownNbBOoK

B cny4yae owunbku Bei3biBaeTcs cuctemHas dyHkumsa SFC 46 (STP). CuctemHas
dyHKuma SFC 46 STP nepesoant CPU B coctosiHne STOP 1 coxpaHsieT kog
owwnbkm B akkymynsatope 1. MNocne aToro AomkeH ObITb BLIMOMHEH 3aMyCcK
(XONoAHbIN UK TEMbIA MYCK).

NHdopmauma 06 owmnbkax B akkymynsrtope 1

Koa own6ku (W#16#...) |OnucaHue

EEEE 8022H MepenonHeHne nnm Hegonyctumoe Ymcno Tuna REAL Ha Bxogax IN1, IN2 1
IN3 (komnoHeHT DATA)
EEEE 8023H MepenonHeHnne nnu HegonycTumoe vncno Tuna REAL Ha Bxogax IN1, IN2 un

IN3 (komnoreHt COMPLEM)

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
A5E00085588-02 8-105



OmekasobesonacHble b610KU

8.13.7 F_MID3 R

PyHKUUA

OTOT GNOK CpaBHMBAET TpU BXoAa, a 3aTeM BbIBOAUT Ha Bbixode cpeaHee
3Ha4eHwe.

OUT = cpepnHee 3Ha4yeHune {IN1, IN2, IN3}

Bxoabl/Bbixoabl

Umsna Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxopabl: IN1 F REAL BxogHasi nepemeHHas 1 0.0

IN2 F REAL BxogHasi nepeMeHHas 2 0.0

IN3 F_REAL BxogHas nepemeHHas 3 0.0
Bbixon: ouT F REAL CpeaHee 3HaveHue 0.0

O6paboTka ownNbBOK

B cny4yae owunbku Bei3biBaeTcs cuctemHas dyHkumsa SFC 46 (STP). CuctemHas
dyHKuma SFC 46 STP nepesoant CPU B coctosiHne STOP 1 coxpaHsieT kog
owwmnbkm B akkymynsatope 1. MNocne aToro AomkeH ObITb BLIMOMHEH 3aMyCcK
(XOnoaHbIA UK TEMbIA MYCK).

MHdopmauma 06 owmnbkax B akkymynstope 1

Koa ownbku (W#16#...) |OnucaHue

EEEE 8022H MepenonHeHne nnm Hegonyctumoe Ymcno Tuna REAL Ha Bxogax IN1, IN2 1
IN3 (komnoHeHT DATA)
EEEE 8023H MepenonHeHnne nnu HegonycTumoe Yncno Tuna REAL Ha Bxogax IN1, IN2 un

IN3 (komnoreHt COMPLEM)

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTn
8-106 A5E00085588-02



OmekasobesonacHble 6r10KU

8.13.8 F_MIN3 R

PyHKUUA

OTOT 6nOK CpaBHMBAET TpU BXoAa, @ 3aTeEM BbIBOAUT Ha BbIXOAE MUHMMarbHOE
3HayeHune. Ha Bcex Bxogax npeaBapuTenbHO yCTaHABMMBAETCSA 3HAYEHWE
3.402823e+38 (HanbonbLuee nonoxutensHoe vncno Tuna REAL), Tak uyto
MWHMMAaSIbHOE 3HAYeHMEe MOXET ObITb MNOMYy4YEHO U TOMNBKO U3 ABYX BXOOOB.

OUT = MIN {IN1, IN2, IN3}

Bxoabl/Bbixoabl

Umsna Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxopabl: IN1 F REAL BxogHasi nepemeHHas 1 3.402823e+38

IN2 F REAL BxogHasi nepeMeHHas 2 3.402823e+38

IN3 F_REAL BxogHas nepemeHHas 3 3.402823e+38
Bbixon: ouT F REAL MuHumanbHoe 3HavYeHne 3.402823e+38

O6paboTka ownNbBOoK

B cny4yae owunbku Bei3biBaeTcs cuctemHas dyHkumsa SFC 46 (STP). CuctemHas
dyHKuma SFC 46 STP nepesoant CPU B coctosiHne STOP 1 coxpaHsieT kog
owwnbkm B akkymynsatope 1. MNocne aToro AomkeH ObITb BLIMOMHEH 3aMyCcK
(XONoAHbIN UK TEMbIA MYCK).

NHdopmauma 06 owmnbkax B akkymynsrtope 1

Koa own6ku (W#16#...) |OnucaHue

EEEE 8022H MepenonHeHne nnm Hegonyctumoe Ymcno Tuna REAL Ha Bxogax IN1, IN2 1
IN3 (komnoHeHT DATA)
EEEE 8023H MepenonHeHnne nnu HegonycTumoe vncno Tuna REAL Ha Bxogax IN1, IN2 un

IN3 (komnoreHt COMPLEM)

CuCTeMbI MOBLILIEHHON 6e30MacHOCTH
A5E00085588-02 8-107



OmekasobesonacHble b610KU

8.13.9

PyHKUUA

F_LIM_R

OT0T 6nok cpaBHMBaeT BxogHble nepemeHHbie IN, MAX 1 MIN. OH npoBepsier,
HaxoguTcs nu IN BHyTpu unu BHe nHTepsana mexay MIN n MAX. Ecnun HuxHsAS
rpaHuua (MIN) nHTepBana 6onblie nnm paBHa BepxHern (MAX), To Beixog OUT =
MAX, n Bbixogbl OUTU n OUTL yctaHaenueatotcsa B 1. Ecnm IN > MAX, To
BEPXHSAS rpaHuua HapyweHa, OUT = MAX, OUTU =1 n OUTL = 0. Ecrim IN <
MIN, To HapyweHa HWkHAS rpaHuya, OUT = MIN, OUTU =0 n OUTL =1. Ecrm IN
HaxoguTcs mexay MIN n MAX, To yctaHaenmeaetca OUT = IN, OUTU =0wn

OUTL =0.

Bxoabl/Bbixoabl

Umsna Twun gaHHbIX O6BbAcCHeHue YMmonyaHue
Bxopabl: IN F REAL BxogHas nepemeHHas 0.0

MIN F REAL HwxHsAs rpaHvua -100.0

MAX F REAL BepxHss rpaHuua 100.0
Bbixoabl: ouT F REAL BbixogHas nepemeHHas 0.0

OuTU F_BOOL HapylweHne BepxHew rpaHuLbl 0

OUTL F BOOL HapylleHre HWXHen rpaHuupl 0

O6paboTka ownodoK

B cnyyae owmnbku Bbi3biBaeTcs cuctemHasa doyHkuma SFC 46 (STP). CuctemHast

MHdopmauma o6 owmbkax B akkymynartope 1

dyHkumnsa SFC 46 STP nepesoant CPU B coctosHne STOP 1 coxpaHseT koa
owmnbkm B akkymynaTope 1. lNocne 31oro AormkeH GbiTb BLINMOIHEH 3anycK
(xonogHbIV NN TENIbLIA NYCK).

Kopg owmbkn (W#16#...) | OnucaHue
EEEE 8022H Hepgonyctumoe 3HaveHne Tuna REAL Ha Bxoge IN (komnoHeHT DATA)
EEEE 8023H Hepgonyctumoe 3HavyeHue tuna REAL Ha Bxoge IN (komnoHeHT COMPLEM)
EEEE 8050H Owwubka B hopmaTe AaHHbIX, CBA3aHHbIX ¢ obecneyeHnem 6e3onacHocTy,
Ha Bxogax IN, MIN n MAX (owwnbka us-3a nameHeHus F-nporpammel B
pexunme online unu BHyTpeHHen HencnpasHoctn CPU)
CucTtembl NOBbILLEHHON 6e3onacHoCTN
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8.13.10 F_SQRT

PyHKUUA

OTOT GOK BbIYMCIIAET KBafpaTHbIA KOPEHb BXOAa, a 3aTeM BbIBOAUT €ro Ha
BbIxoge.

out = VIN

Bxog IN gormkeH 6bITb NONOXUTENbHbIM.

Bxopabl/BbIXoabl

Umsa Twvn gaHHbIX O6bsAcHeHue YmMmonyaHue
Bxopa: IN F REAL IMogkopeHHoe Yncno 0.0
Bbixopa: ouT F REAL KopeHb 0.0

O6paboTka ownodoK

B cnyyae owmnbku BbidbiBaeTcs cuctemHasa oyHkuma SFC 46 (STP). CuctemHast
dyHkumnsa SFC 46 STP nepesoant CPU B coctosiHne STOP 1 coxpaHseT koa
owmnbkm B akkymynaTope 1. lNocne 31oro AormkeH GbiTb BLINMOIHEH 3anycK
(xonogHbIV NN TENIbIA NYCK).

MHdopmaumsa o6 owmnbkax B akkymynsartope 1

Kop owmbkn (W#16#...)

OnucaHue

EEEE 8022H Heponyctumoe 3HaveHne Tuna REAL Ha Bxoge IN (komnoHeHT DATA)
Hanp., oTpuuartensHas BenvymHa

EEEE 8023H Heponyctumoe 3HaveHne Tuna REAL Ha Bxoge IN (komnoHeHT COMPLEM)
Hanp., oTpvuartenbHasi BenMymHa

EEEE 8050H Owwnbka B hopmaTe JaHHbIX, CBA3aHHbIX C 0becnevyeHnem 6e3onacHoCTH,

Ha Bxoge IN (owunbka n3-3a uameHeHusa F-nporpammebl B pexume online nnm
BHYTPeHHeln HencnpasHocTn CPU)

CucTeMbl NOBbILLEHHOW 6e30nacHOCTH

A5E00085588-02
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8.13.11

PyHKUUA

F_AVEX_R

OTOT BGNOK BbIMMCNAET CpeaHee 3Ha4YeHne MakCMMyM OEBATU BXOAOB, a 3aTeM
BbIBOOMT pe3ynbTaT Ha Bbixode. Bxoabl 6e3 ycTaHOBNEHHOro paspsga
OEeNCTBUTENBbHOCTU HE BKITOYAKOTCS B pacyeT CpeaHero 3HayeHus.
HenctButenbHbIMU OOMKHBI ObITb HE MeHee MIN BxofoB, B MPOTUBHOM CIlyyae

Bbixod VALIDOUT cbpackiBaeTcs.

Bxoabl/Bbixoabl

Uma Twvn gaHHbIX O61bAcHeHue YMmonyaHue

Bxopabl: IN1 F REAL BxogHasi nepemeHHas 1 0.0
IN2 F REAL BxogHasi nepeMeHHas 2 0.0
IN3 F_REAL BxogHas nepemeHHas 3 0.0
IN4 F_REAL BxogHas nepemeHHas 4 0.0
IN5 F REAL BxogHas nepemeHHas 5 0.0
IN6 F_REAL BxogHas nepemeHHas 6 0.0
IN7 F REAL BxogHasi nepeMeHHas 7 0.0
IN8 F_REAL BxoagHas nepemeHHas 8 0.0
IN9 F REAL BxogHasi nepemeHHas 9 0.0
VALIDIN1 F BOOL IN1 gencTBuTeneH 1
VALIDIN2 F BOOL IN2 peiictBuTENEH 1
VALIDIN3 F BOOL IN3 genctBuTeneH 1
VALIDIN4 F BOOL IN4 pencreuteneH 1
VALIDIN5S F BOOL IN5 penctBuTeneH 1
VALIDING F BOOL IN6 gencreuteneH 1
VALIDIN7 F BOOL IN7 pencrBuTeneH 1
VALIDINS F BOOL IN8 pgenctBuTeneH 1
VALIDIN9 F BOOL IN9 pelicTBuTENEH 1
MIN F_INT MwuHuManbHOe KONM4ecTBo 9

OENCTBUTENbHBIX KaHaroB

Bbixoabl: ouT F REAL CpeaHee 3HavyeHue 0.0

VALIDOUT F BOOL Honyctumoe cpefHee 1
3HayeHue

8-110
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O6paboTka owmnboK

B cny4yae owunbku Bei3biBaeTcs cucteMHast pyHkumsa SFC 46 (STP). CuctemHas
dyHkuuna SFC 46 STP nepesoant CPU B coctoaHne STOP 1 coxpaHseT ko
owwmnbkm B akkymynsitope 1. lNocne aToro AomkeH GbiTb BbINMOMHEH 3amnycK
(XxonoaHbIA UK TENIbIA NYCK).

MHdopmauma 06 owmnbkax B akkymynsrtope 1

Kop owmbkn (W#16#...) | OnucaHue

EEEE 8022H Heponyctumoe 3HaveHne tuna REAL Ha Bxogax IN1 ... IN9 (koMnoHeHT
DATA)

EEEE 8023H Heponyctumoe 3HaveHne Tuna REAL Ha Bxogax IN1 ... IN9 (koMnoHeHT
COMPLEM)

EEEE 8050H Owwubka B hopmaTe AaHHbIX, CBA3aHHbLIX ¢ obecneyeHnem 6e3onacHocCTy,

Ha Bxoge MIN vnum ot VALIDIN1 go VALIDIN 9 (owmnbka ns-3a usmeHeHus F-
nporpamMmbl B pexume online unu BHyTpeHHen HencnpaBHoctu CPU)

CuCTeMbI MOBLILIEHHON 6e30MacHOCTH
A5E00085588-02 8-111
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8.13.12

PyHKUUA

F_SMP_AV

OTOT GOK BbIBOAUT Ha BbIxode cpeaHee 3HaveHve nocneaHux N BXoaHbIX
BEMUYUH.

OuUT = (|Nk+|Nk_1+ +|Nk-N+1) /' N
INK — 370 Tekywlaa BXoAHasa BenNn4mHa.

KonunuectBo N BXOOHbBIX BEMUYUH JOIMKHO yAOBNeTBOPsTL ycrnosuio 0 < N < 33.

Bxoabl/Bbixoabl

Umsna Twvn gaHHbIX O61bAcHeHue YMmonyaHue
Bxopabl: IN F REAL BxogHasi nepeMeHHast 0.0
N F_INT KonuuyecTtBo KOHTponupyemsbix |9
BXOOHbIX NEPEMEHHbIX
Bbixoabl: ouT F REAL CpepaHee 3HaveHue 0.0

XapakTepucTuKu 3anycka

Moka N BXOOHbIX BEMIMYMH HE CYMTaHbI NOCNe XONo4HOro Ui TeNoro nycKa nnum
npwn nepBomM Bbi30OBE, B pacyeT and (*)OpMI/IpOBaHI/IFl cpegHero 3HaveHunsa
NMPUHNMAKOTCA TOJTbKO MMEeKLLNECH B pacnopAXXeHnn BXOoOHble BeJTMYNHbI (< N).
BxogHble BENUYUHBI, COXpaHeHHble nepen 3anyCckomM, BO BHMMaHne He
NMPUHNMalOTCA.

O6paboTka ownNbBOK

Ecnu ycrosre 0 < N < 33 He BbInonHeHo, To yctaHasnueaeTca OUT = INk. B
cny4yae nepenonHenns cyMmmbl (INg+INy 1+ ... +INg.n+1), HEOONYCTUMOTO
BewecTBeHHoro (REAL) umicna Ha Bxoge IN unu ownbkm B oTkazobeszonacHoM
dopmaTe gaHHbIX Ha Bxoae N, BblaaeTtcst coobuieHne o6 olmbke.

B cny4yae owunbku Bei3biBaeTcs cuctemHas yHkumsa SFC 46 (STP). CuctemHas
dyHkuma SFC 46 STP nepesoant CPU B coctosiHne STOP 1 coxpaHsieT kog
owwnbkm B akkymynsatope 1. MNocne aToro AomkeH ObITb BLIMOMHEH 3aMyCcK
(XOnoaHbIA UK TEMMbIA MYCK).

MHdopmaumsa 06 owmnbkax B akkymynstope 1

Koa ownbku (W#16#...) |OnucaHue
EEEE 8050H Owwnbka B hopmate JaHHbIX, CBA3aHHbIX C 0becnevyeHnem 6e3onacHoCTH,
Ha Bxoge IN (owmnbka us-3a usmeHenus F-nporpammel B pexume online nnu
BHYTPEHHeln HencnpasHocTn CPU)
EEEE 8022H MepenonHeHve nnm HegonycTumoe Yucno Tuna REAL (komnoHneHT DATA)
EEEE 8023H MepenonHeHwe nnu HegonyctTumoe Yncno Tuna REAL (KoMnoHeHT
COMPLEM)
CwucTeMmbl NOBbILEHHON 6e3onacHOCTH
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8.14 MynbTUNNeKcHble 6510KU
Bnok OnucaHue
F_MUX2_R MynbTunnekcop 1 n3 2 ans 3HavexHun tuna REAL

8.14.1

PyHKUMUA

F_MUX2_R

3T10T 6n0ok BbiIBOAMT Ha Bbixoge OUT oann u3 Bxogos INO vnn IN1, B

3aBNCUMOCTUM OT BXOOa Bbl60pa K:

K=0: OUT =1INO

K=1:

Bxoabl/BbIXoabl

OUT = IN1

Uma Twun gaHHbIX O6bsAcHeHue YMonuyaHue
Bxoabl: K F BOOL Bxopg Bbibopa 0

INO F REAL 3HayeHue 1 0.0

IN1 F REAL 3Ha4veHue 2 0.0
Bbixoa: ouT F REAL Bbixop, 0.0

O6paboTka ownboK

B cny4yae owunbku Boi3biBaeTcs cuctemHas dyHkumsa SFC 46 (STP). CuctemHas
dyHKuma SFC 46 STP nepesoant CPU B coctosiHne STOP 1 coxpaHsieT kog
owmnbkn B akkymynsaTope 1. lNocne aToro AomxeH 6biTb BbINONHEH 3anycK
(XonoaHbIN UK TENbIA MyCK).

MHdopmaumsa o6 owmnbkax B akkymynsatope 1

Kop owmGkn (W#16#...)

OnucaHue

EEEE 8050H

Owwubka B hopmaTe AaHHbIX, CBA3aHHbIX ¢ obecneyeHnem 6e3onacHocCTy,
Ha Bxoze K (owwnbka n3-3a nameHeHus F-nporpammbl B pexxume online nnu
BHYTPEHHeN HeucnpaBHoctn CPU)

CucTeMbl NOBbILLEHHOW 6e30nacHOCTH

A5E00085588-02
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8.15

O6paboTka owmnob0oK

Ownbku, nmerowme 3HavYeHue Ana oobecnevyeHus 6e3onacHoCTU

Ecnu B oTkasobesonacHbIx 6y1okax 06HapYKeHbI OLUMOKKN, UMEIOLLNE 3HAYEHNE

ansa obecnevyeHns 6e3onacHoOCTH, TO BbidbiBaeTcs cuctemHas dyHkums SFC 46

(STP). CuctemHas pyHkuua SFC 46 (STP) nepekntoyaeT CPU B cocTosiHMe

STOP.

Owmno6KNn npu HapyuweHudaXx auanasoHoB 3Ha4YeHUHn

Ecnu HapywatoTca gonycTMMble gnanasoHbl (Hanp., Npy NONOXUTENbHOM UK
oTpuLaTenbHOM NepenonHeHNK B criydae apndmeTuku BellecTBeHHbIX (REAL)
yncen Unu OeneHns Ha Hosb), TO TOXe Bbl3biBaeTcsa cucteMHasa pyHkumsa SFC 46
(STP), n CPU nepekntodaetcsa B coctogHme STOP. CuntbiBas U-STACK, Bbl
MOXeTe OnpeaenuTb 06bEKT, B KOTOPOM NPOM3OLLINIO HapyLUEHME. YCTpaHeHune:
[MpoBepbTe Ucnonb3yemble 3HayeHuns, Hanpumep, F_LIM_R.

MHdopmauma o6 owmnbkax B B-STACK u U-STACK

B cnyyae ownbku nepen BeizoBom SFC 46 (STP) nigopmaumsa o6 owwmbdke
3arpyxaetcs B B-STACK n U-STACK CPU:

¢ CuutbiBas B-STACK, Bbl MOXeTe BbISSICHUTb HOMEpP 0TKaszobe3onacHoro
6noka, koTopbii BbidBan nepexod B STOP, n coOTBETCTBYIOLLMI OOBHEKT, B
KOTOpPOM npou3soLuna ownbka.

e Kopg owmnbku, n, Takum obpasom, ee NpuUunHy, MOXHO NONy4nTb Yepes
U-STACK, cuutbiBas akkymynsitop 1.

Koapbl owimbok B aKKymMmynaTope 1 nnx NPU4YNHbI ONUCaHbl AnAa Kaxagoro n3
0TKa306e30nacHbIX GITOKOB.

MHdopmauma o6 owmnbkax Ha Bbixoge RETVAL

8-114

BosBpawaembie 3HauyeHus cuctemHbix pyHkumn (RET_VAL) otobpaxkatoTcsa Ha
Bbixoge RETVAL 6nokoB ans otkazobe3onacHoro obmeHa gaHHeiMu mexay CPU.
Bo3Bpallaemble 3Ha4eHNs1 — 3TO KOoAbl OLUMBOK, NpeaoCcTaBnsaoLLmne
OOMOSTHUTENbBHYO MOMOLLb MPU NOMCKEe OLWNGKN.

Cuctembl nosblLLEHHO 6e3onacHoCTH
A5E00085588-02
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8.15.1 O6paboTka oWmnb0oK ApanBepHbIX 6510KOB

[pariBepHble OOKN MOryT pearMpoBaTh Ha CreyroLLme OWnoKu:
e  Ownbkn obmeHa AaHHBIMK, TaKMe Kak

- Owwnbku koHTponst Bpemenn TIMEOUT
Mogaynb He nony4nn HoBoro kagpa n3 CPU unu He nony4ymn Ha Hero
oTBeTa B TeYEHMEe CKOHPUINYPUPOBaHHOIroO BpeMeHn koHTpons (TIMEOUT).

- Owwnbka koHTponbHOM cymmbl (CRC):
KoHTponbHas cymMmma nepefaHHbIX AaHHbIX He COBNagaeT C Mosy4YeHHON
KOHTPOIbHOW CYMMOW.

- Ownbka npusHaka aKTUBHOCTM (HEBEPHbIV NOPSAKOBbLIA HOMEP)
Mopaynb He nony4un Kagpa ¢ oXxuaaembiM nopsakoBseiM HoMepom 13 CPU
unu nocnan oxungaembin otBeT B CPU ¢ HOBbIM NOPSAKOBbIM HOMEPOM.

e OwwnbKM pacxoxaeHus y pesepBupyemMbix LMpoBbIX Moayren BBoaa

e HewucnpaBHocTn Moaynen, coobLaemble CUrHaNbHbLIMU MOAYNSAMU
NoBbILLEHHOW Be30nacHOCTH.

e HeucnpaBHoCTM KaHanoB, coobLaemMble CMrHanbHbIMU MOAYNSAMU
NoBbILLEHHON Be3onacHOCTM (TONbKO ecnn ycTaHoBneH napameTp "Group
Diagnosis [['pynnoBas guarHocTtukal").

Peakuuns Ha oLMOKK

e OrtkasobesonacHble gpanBepbl KaHaNoB ANs LMdPOBLIX MOAdyreln BBoAa
BbIBOAAT Ha BbIXo4ax 3ameHsiiowee 3HayeHue 0.

e OrtkasobesonacHble OpaiBepbl kKaHanoB AN aHanoroebix Moaynel seoaa
BbIBOAAT Ha BbIXO4aX, B 3aBMCUMOCTM OT NapameTpusaLun, 3ameHsioLlee
3HaYeHne Unu nocnegHee OoNycTUMoe 3HadeHue.

e OrtkasobesonacHble OpaiBepbl kKaHaNoB ANs UM@POBLIX MOAYel BbiBoaa
BbIBOAAT B MOAYIb BMECTO 3Ha4YeHui npoLlecca 3ameHsiiolee 3HadeHune 0.

3amevyaHue

BbiBO4 MMUTMPYIOLLMX 3HAYEHWIA UMEET NPUOPUTET Nepes BbiIBOAOM 3aMEHSIOLLMX
3Ha4YeHun B crnyyae Moaynen Beoga.

CucTeMbl NoBbILLEHHOW 6e3onacHoCcTH
A5E00085588-02 8-115
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CurHanunsaums o6 owmoKax
AKTI/IBI/I3VIpyIOTCF| cneayouwime BbiXonbl OIIOKOB:

e DIAG 1, DIAG_2 y oTka3obe3onacHbix gpanBepoB moaynen F- M xx:
anarHocTnyeckas nHdopmaums ans scero mogyna SM 1 nnm SM 2

e QUALITY y otkasobesonacHbix Apansepos kaHanosB F_CH_xx: kog kayecTBa
3Ha4eHuMs npouecca AN KaXaoro KaHana

e QBAD y oTkasobesonacHsix gpaviBepoB kaHanoB F_CH_xx: Bbixog
yCTaHaBIIMBaeTCAd, €Clin BbIBOOATCA 3aMeHALWne 3Ha4YeHn4.

¢ ACK_REQ y otkasobe3onacHbix gpansepoB kaHanoB F_CH_xx: Beixog
yCTaHaBMNMBaeTCs, ecnn TpebyeTca NOATBEPKAEHNE NONb3oBaTeNS.

0O0630p ANarHOCTUYECKMX COOBLLIEHMI N BO3MOXHbIX CNIOCOOOB YCTpaHeHUs
HencnpaBHOCTEWN Bbl MOXeTe HanTu B pasgene "MHdopmauns o6 owmnbkax Ha
BbIxodax ApanBepHbIX 6rokoB".

Owwnbka B dhopmaTte npeacTaBrneHMA 0TKa3o6e3onacHbIX AaHHbIX

Ecnun ownbka obHapyxnBaeTcsa B oopMaTe npeacTaBrieHnsi 0TKa3obe30nacHbIX
JaHHbIX BXOA0B/BbIXOAOB, TO aBTOMATUYECKM BbI3bIBAETCS CUCTEMHAsA DYHKLUS
SFC 46 (STP). Cuctemnas cdyHkuma SFC 46 (STP) nepekntoyaet CPU B
coctosHme STOP. B cnyyae ownbkm nepeg BoizoBom SFC 46 (STP) nHdopmaums
006 ownbke 3arpyxaetcs B B-STACK n U-STACK STEP 7:

e CuutbiBas B-STACK, Bbl MOXeTe BbISSICHUTb HOMEP O0TKaszobe3onacHoro
6noka, koTopbii BbidBan nepexod B STOP, n cooTBETCTBYIOLLMI OOBHEKT, B
KOTOpPOM npou3soLuna ownbka.

e Kopg ownbku, n, Takum obpasom, ee NpuunHy, MOXHO NONy4nTb Yepes
U-STACK, cuutbiBas akkymynsitop 1.

Koapbl olwimbok B aKKymMmynaTope 1 nnx NPU4YNHbI ONUCaHbl AnAa Kaxagoro n3
0TKa306e30nacHbIX GITOKOB.

CucTeMbl NOBbLILIEHHOI Be30MacHOCTM
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OmekasobesonacHble 6r10KU

8.15.2 MHdopmaumsa o6 owmnbkax

Ha BbIXoA4ax ApanBepHbIX 6OKOB

Cnepytowme owmbkn obHapy>KMBaKTCA Ha BbIXo4ax 0TKa3obe30nacHbIX
ApavieepHbix 6nokos (F_M_DI8, F_M_DI24, F_M_DO10 n F_M_AI6):

Bbixopg MpuynHa

| Cnoco6bl ycTpaHeHuA

DIAG n

[OunarHoctuyeckas nHgpopmaumsa ans SM n:

Bant 0

But 0: Owwundbka TIMEOUT B
SMn

MpoBepbTe Bpems KOHTpons, yctaHoBneHHoe B HW
Config

MoBepbTe coeamHenne PROFIBUS wmexay CPU u
CUrHanbHbLIM MOAYNEM NOBbILEHHOW 6e30nacHOCTU

Cuntante gnarHoCTUKy Mogyns

But 1: Obwas owmnbka B SMn

MpoBepbTe NpoBOAKY
CuuTaiiTe AMarHOCTUKY Moaynsi

But 2: Ownbka sHavyeHns CRC
WIK NpU3HaKa akTUBHOCTU B
SMn

CpasHute napameTtp CRC_IMPx ¢
COOTBETCTBYIOLMMM NapameTpammn KOHTPOMbHbIX
cymm 13 HW Config

CHoBa 3arpysuTe koHdurypaumio ns HW Config,
CKOMMUNUPYWTE n3MeHeHusi B F-nporpamme,
3arpyavTe Ux CHOBA W BbINOMHUTE XONOAHBIV MyCK.
BhIkntounTe 1 BKIIOUNTE HaMpsKeHne y
CUrHanbHOro MoAyrns NoBbILLEHHOW B6e3onacHocTh
MoeepbTe coeamHenne PROFIBUS mexay CPU n
CUrHanbHLIM MOAYNEeM MNoBbILLEHHOW 6e3onacHoCTH

CynTanTe AMarHocTUKy Moayns

But 3: 3apesepBrpoBaH

But 4: Ownbka TIMEOUT Ha
CPU

WU BHYTPEHHSAS HEMCNPABHOCTb
CPU

MosepbTe coeanHeHne PROFIBUS mexay CPU un
CUrHanbHbIM MOZyneM NnoBblLLeHHON 6e3onacHoOCTH

CHoBa 3arpysuTe koHdurypaumio ns HW Config,
CKOMNUNUpynTe n3meHeHns B F-nporpamme,
3arpy3mTe Nx CHOBa U BbIMOMHUTE XONOAHbIN MyCK.

Cuntante gnarHoCTUKy Mogyns
unn samexnnte CPU

But 5: Owmnbka npusHaka
akTuBHOCTU Ha CPU

UINWN BHYTPEHHSISI HEMCNPABHOCTb
CPU

MoBepbTe coeamHenne PROFIBUS wmexay CPU u
CUrHanbHbLIM MOAYNEM NOBbILEHHOW 6e3o0nacHOCTU

unun 3amenute CPU

But 6: Ownbka KOHTPONBHON
cymmbl (CRC) Ha CPU

W BHYTPEHHASA HEMCMPABHOCTb
CPU

CpasHute napameTtp CRC_IMPx ¢
COOTBETCTBYIOLLMMY NapameTpamMmn KOHTPOMbHbIX
cymm 13 HW Config

CHoBa 3arpysuTe koHdurypaumto ns HW Config,
CKOMNUMUpyNTe n3meHeHns B F-nporpamme,
3arpy3uTe Nx CHOBa U BbIMOMHUTE XOMOAHbIN MyCK.
BbIkniounTe 1 BKMIOUYNTE HaNpskeHve y
CUrHanbHOro MOAYNSA NOBbILLEHHOW Ge30nacHoCTK

nnu 3ameHnte CPU

e bur 7: 3apesepsuposaH

n = 1: uarHocTuyeckas nHgpopmaums ansa mogyns SM1
n = 2: [lJnarHocTuyeckas nHpopmaums ansa pesepeHoro moayns SM2

CucTembl nosbiLLeHHO 6e3onacHoCTU
A5E00085588-02
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Bbixop

MpuunHa ‘ Cnoco6bl ycTpaHeHusi

Bant 1 (tTonbko B cnysyae F_M_DI8 u F_M_DI24)

e Bbut 0: Owwnbka pacxoxaeHus B kaHane 0 | MpoBepbTe gaTymk

SMn

e but 7: Ownbka pacxoxgeHus B kaHane 7
SMn

Bant 2 (Tonbko B cnydae F_M_DI24)

e Bbut 0: Ownbka pacxoxgeHus B kaHane 8
SMn

e but 7: Ownbka pacxoxaeHus B kaHane
15 SM1

Bant 3 (Tonbko B cnydae F_M_DI24)

o but 0: Ownbka pacxoxgeHus B kaHane
16 SM1

e but 7: Ownbka pacxoxaeHus B kaHane
23 SMn

n = 1: [lnarHoctnyeckasa niopmauusa ans mogynsa SM1
n = 2: [lnarHoctnyeckasa nHopmMauus ansi pe3epeHoro moaynsa SM2

8-118

3amevyaHue

B 6ante 0 DIAG_1/2 coxpaHsieTcst MHbopmauusa 0 camol nocnegHen owmnoke,
JaXe ecriv OHa yXXe yCcTpaHeHa, [0 Tex nop, noka He NPOM30MaEeT HoBas OLIMGKa.
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8.15.3
(SFC 46

IISTPII)

MHdopmaumsa o6 owmnbkax nocne nepesoga CPU B STOP

Cnepytowas Tabnuua cogepxuT Bce npuynHbl nepexoga CPU B STOP. Kakas
olwmnbka n B kakom 6rioke obHapyxmMBaeTcsl, ONUcaHO Asst Kaxaoro

oTka3obe3

onacHoro 6roka.

Kopg ownbku, 1, Takmum 06p830M, €€ MNMPUYNHY, MOXHO TaKXe Nosny4dYuTb Yepes

U-STACK

CPU, cuntbiBas akkymynsatop 1.

Koabl owuinbok B akkymynstope 1

(komnoHeHT COMPLEM)

Kon owmGkn MpuumnHa Cnoco6bl ycTpaHeHus
(W#16%#...)
Hegonyctumoe uucno
EEEE 8021H Owwunbka gnanasoHa Onsa 3Ha4YeHus: MpoBepbTe BXOAHbIE BEMWNYMHbI, ECIN
Jenexune Ha Homb Heobxoanmo, orpaHuybTe Ananas3oH
3HaYeHumn
EEEE 8022H Heponyctumoe 3HadeHue tuna REAL | [1poBepbTe BXOAHbIE BENUYMHbI, €CrKn
(komnoHeHT DATA) Heobxoanmo, orpaHuybTe AnanasoH
3Ha4YeHUN
EEEE 8023H Heponyctumoe 3HaveHve Tuna REAL | [MpoBepbTe BXOAHbIE BENMUYUHDI, €CIN

Heobxoanmo, orpaHuybTe AnanasoH
3Ha4YeHUn

OwunbkKa, oTHOCALaACS

K obecneyeHnro 6e3onacHOCTHU

EEEE 8050H

Ownbka ns-3a n3aMeHeHus
F-nporpammbl B pexume online
UNN BHYTPEHHSAS HeucnpaBHocTb CPU

CHoBa ckomnunupynTte F-nporpammy,
3arpyaute ee B CPU u BbinonHute
XONOOHbIN NyCK

unu samexnute CPU

Own6KM Npm o6MeHe faHHBLIMU MeXAY UcnonHsaeMbiMu F-rpynnamum

EEEE 8058H Owwnbka TIMEOUT vnnu BHYTPEHHSASA YBenuubTe Bpems koHTpons TIMEOUT
HeuncnpaBHocTb CPU unu 3amexnmte CPU
EEEE 8059H BHyTpeHHsist HemcnpaBHocTb CPU 3amenute CPU

Own6kn, o6HapyxeHHble B F_PLK — owmnbka ynpaBneHus nporpaMmmon Uimv noTokoM AaHHbIX
nepepg 6nokamu BbiBOAa

WK BHYTPEHHSA HeucnpasHocTb CPU

EEEE 8060H Owwnbka npu obpabotke F_CYC_CO, |3amennte CPU
BHYTPEHHsA HencnpasHocTb CPU
EEEE 8061H Owmnbka npn obpaboTke F_TEST, 3amenunte CPU
BHYTPEHHsIA HencnpaBHocTb CPU
EEEE 8062H Owwnbka npu obpadoTtke F_TESTC, 3amenute CPU
BHYTPEHHsA HencnpasHocTb CPU
EEEE 8063H Ownbka ns-3a n3mMeHeHus CHoBa ckomnunupynte F-nporpammy,
EEEE 8064H F-nporpammbl B pexume online 3arpyaute ee B CPU n BbinonHute

XOMNOAHbBIN NyCcK
unun samexnnte CPU

nocrne 6110KOB BbiBoAa

Owwnbka, obHapyxeHHas B F_PLK_O - owunbka ynpaBneHus nporpaMmomn Unm noTokom AaHHbIX

EEEE 8065H
EEEE 8066H

Owwubka ns-3a nameHeHus F-
nporpamMmsl B pexume online
UNN BHYTPEHHAS HeucnpasHocTb CPU

CHoBa ckomnunupywte F-nporpammy,
sarpyaute ee B CPU n BbinonHute
XOMOAHbIN MyCK

unu samexnute CPU

Owunbka, o6HapyxeHHas B F_CYC_CO - lNpeBbiweHne BpeMeHu F-uukna npu...

EEEE 8070H cboe nuTaHusa BbINoNHUTE XONOAHbLIV NyCK
EEEE 8071H BHYTPEHHeN HeucnpasHocTn CPU 3amenute CPU
EEEE 8076H

CucTeMbl NOBbILLEHHOW 6e30nacHOCTH
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Kon owmGkn MpuumnHa Cnoco6bl ycTpaHeHus
(W#16#...)
EEEE 8077H MpeBbIlEeHO MakcMansHoO YBenuubTe BpeMsi KOHTPOns
aonyctumoe Bpems F-uukna unu MAX_CYC
BHYTPEHHsIA HencnpasHocTb CPU unu 3amexnmte CPU
EEEE 8078H BHyTpeHHsAs HemcnpaBHocTb CPU BbinonHuTe XonoAHbIN nNyck

unun 3amenute CPU

Owun6ka, o6HapyxeHHas B F_TEST — TecTupoBaHue KoMaHf,

EEEE 8080H

| BHyTpeHHss HencnpasHocTb CPU

| 3amenunte CPU

Owun6ka, o6HapyxeHHas B F_TESTC — ®oHoBoe camoTtecTtupoBaHue CPU

EEEE 8081H

EEEE 8093H

Owwubka BO BpeEMSsi CaMOTECTUPOBaHMS
CPU vnu

Owwnbka ns-3a N3MeHeHus
F-nporpammbl B pexume online
UK BHYTPeHHsAS HeucnpasHocTs CPU

MpoBepbTe, He 6bINO M TecTMpoBaHWe
BblkMo4eHo dyHkumnen SFC0
H_CTRL vnu He 6bino nu
yCTaHOBMNEHO BpeMsi TECTMPOBaHNA >
12 yacos unu

CHoBa ckomnunupyute F-nporpammy,
3arpyaute ee B CPU n BbinonHute
XONOOHbIN NyCK

nnu samenute CPU
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8.15.4 MHdopmaumsa o6 owmnbkax Ha Bbixoge RETVAL
Bnokn anga otkasobesonacHoro oomeHa gaHHbivMun mexgy CPU (F_SENDBO,
F_RCVBO, F_SENDR u F_RCVR) Bbi3biBatoT BHYTpu cebsa SFB 8 (USEND) n
SFB 9 (URCV). B cnyyae npobnem ¢ obmeHoM gaHHbIMU 3T SFB ykasbisatoT
BO3MOXHbI€ NpuyMHbI B cBoeM ctatyce (STATUS). 31oT ctatyc BBOAMTCA B
crapwwun 6ant RETVAL, ecnin ERROR=1 (USEND wnnn URCV).
STATUS cucteMHbIX yHKLMOHaMNbHbIX BIOKOB, 1, Takum obpasom,
KoHdurypauusa ctapwero 6aita RETVAL, onvcaH B CpaBOYHOM PyKOBOACTBE
CucmemHoe ripogpammHoe obecrieyeHue 0ns S7-300/400, CucmemHsbie u
cmaHOapmHbie hyHKUUU.
Mnagwwuii 6ant RETVAL nmeeT cnefytoLlyto KoHuUrypaumtio:
But |lMpuyunHa Cnoco6bl ycTpaHeHuUs
0 3apesepBupoBaH
1 [premMHUK BbIBOOAUT 3aMeHsdoLwme MpouuTante npnunHy B RETVAL Ha cTopoHe
3HayeHus npuemMHuKa
2 B USEND yctaHoBneH 6ut ERROR MpobGnembl ¢ 06MEHOM AaHHBLIMU: CM. CTapLuMii 6ant
MpoBepbTe KOHUrypaLmio COeaANHEHNI 1 3arpysuTe
ee cHoBa
MpoBepbTe COeAMHUTENBHBIN Kabernb
3 B USEND ycTtaHoBneH 6ut ERROR MpobGnembl ¢ 06MEHOM AaHHBLIMU: CM. CTapLuMii 6ant
MpoBepbTe KOHUIypaLMO COEANHEHWUI 1 3arpy3nTe
ee cHoBa
MpoBepbTe COeAMHUTENBHBIN Kabernb
4 B URCV ycraHoBneH 6ut ERROR MpobGnembl ¢ 06MEHOM AaHHBLIMU: CM. CTapLuMii 6ant
MpoBepbTe KOHUIypaLMO COEANHEHWUI 1 3arpy3nTe
ee cHoBa
MpoBepbTe COeAMHUTENBHBIN Kabernb
5 Ownbka koHTpornbHoW cymmbl (CRC) unu | MNpoeepbTe, naeHTuyHbl nin CRC_IMP Ha
BHYTPEHHSASA OWmMbOKa B nepejarollemM unu | nepegaroLlen n NpUHUMatoLLEN CTOPOHE; eCNU HeT,
npuHumatowiem CPU vnu B CP CHOBa ckoMnunupynte F-nporpammy, 3arpysnTte ee B
CPU u BbINonHWUTE X0NOAHbIN NYCK, UMx
MpoBepbTe KOHUIypauno COEANHEHUI 1 3arpysnTe
ee cHoBa
MpoBepbTe coeAMHNTENBHBIN Kabenb
unu samexnute CPU nnn CP
6 Owwunbka Nnpn3Haka akTMBHOCTU UK MpoBepbTe KOHUrypaLumio COeaANHEHNI 1 3arpysuTe
BHYTPeHHsisi olwnbka B nepegatoliem nnu | €€ cHoBa
npuHumatowiem CPU vnm B CP MpoBepbTe COeAMHUTENBLHBIN Kabernb
unu 3amexnute CPU nnm CP
7 Owwnbka TIMEOUT unu YBenuubTe, ecrniv HeoOX0AMMO, BPEMSI KOHTPONS
BHYTPEHHSSA OLIMGKa B nepedaroLLlemM unm TIMEOUT
npuHumatowiem CPU vnm B CP MpoBepbTe KOHUIYpaLMIO COEANHEHUI U 3arpysuTe
ee CHoBa
MpoBepbTe coeAMHNTENBHbBIN Kabenb
unu samexute CPU nnn CP

CucTembl nosbiLLeHHO 6e3onacHoCTU
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8.16

8.16.1

BpemeHa ncnonHeHus

BpemeHa MCNOJIHEHNA OTKa3zobe3onacHbIX 6/I0KOB

anHLIVIﬂ namepeHumsa spemMeHun MCcnosiHeHnA

YTtoO0hI nony4ynTb NpakTu4eckne spemMeHa UCNoJIHeHUA, BCe oTkasobesonacHsle
Onoku GbInK M3mMepeHbl C NOMOLLIbIO OVHaMMN4ecKom cxembl. VIHbIMK cnoBamu,
COXpaHAeMble BXOOHble NnepeMeHHblIe OrOKOB N3MEHSANNCH (,D,I/IHaMI/I‘-IeCKM) BO
BpeMA N3MepeHun4.

BpemeHa ncnonHeHns B criegytollei Tabnuue aBnsioTcA MakcuManbHbIMK
3HAYEHUAMM.

BpemeHa ncnonHeHnsa oTkazob6e3onacHbIX 6510KOB (B MKC)

WUmna 6noka |Homep DyHKUMA MakcumanbHoe
6noka Bpemsi
WUCMOJTHEeHNA NpuU
OVHaMU4ecKu
nogknoYyaemMbIxX
BXOoAax B MKC
OpanBepHble 6N1oKK
F_M_Al6 FB 383 OTka3obe3onacHbIvi gparBep MOAyns Ans
10-kaHanbHOro aHarnoroBoro BBoAa rocTaBnsieTcs
e OpaunH CPU/oguH curHanbHbI MOAYNb NOBbILLEHHON OONOMHNTENbHO
6e3onacHocTn
e  PesepBupyembii CPU/oguH curHanbHbIi MOgynb
NnoBbILLEHHON Be3onacHoCTU
e OpawvH CPU/pesepBupyemMblii CUrHarnbHbI MOAYMNb
noBbILLEHHON 6e3onacHoCTU
e  PesepBupyembii CPU/pe3epBupyembiit CUrHanbHbIn
MOZynb NOBLILIEHHOW 6e30nacHoCTH
F_M_DI8 FB 384 OTkazobe3onacHblii gpanBep Moayns Ans 8-kaHanbHOro
UMpoBOro BBOAA nocrasnsieTcs
e  OpawmH CPU/oguH curHanbHbI MOAY b NOBbILLEHHOM [JOMNONHUTENBHO
6e3onacHocTn
o Pesepsupyembit CPU/0ANH cUrHanbHbI MOAYNb
noBbILLEHHON 6e3onacHoCTU
e  OpawnH CPU/pesepBrpyeMbiit CUrHanbHbIA MOAY b
NoBbILLEHHON Be3onacHoOCTU
e Pesepsupyembin CPU/pesepBupyemMbivi CUrHarnbHbIN
MoZynb NOBbILLEHHOW 6e3onacHoOCTH
F_M_DI24 |FB 385 OTka3obe3onacHbI ApariBep MoAayns Ansi 24-kaHanbHOro
uudcpposoro Beoga nocraenseTcs
e  OpaunH CPU/oguH curHanbHbI MOAYNb NOBbILLEHHOM [ONOMHNTENbHO
6e3onacHocTn
e PesepBupyembii CPU/oguH curHanbHbI MOgynb
noBbILLeHHON 6e3onacHoCTU
e  OpawvH CPU/pesepBupyemMblii CUrHarnbHbIA MOAYMNb
noBbILLEHHON Be3onacHoOCTU
e  PesepBupyembii CPU/pe3epBupyembiit CUrHanbHbIn
MoZynb NOBbILLEHHOW 6e3onacHoCTH
CucTtembl NOBbILLEHHON 6e3onacHoCTN
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BblBOAA

WUmna 6noka |Homep DyHKUMA MakcumanbHoe
6noka Bpemsi
WUCMNOJIHEeHUs npum
OVHaMU4ecKu
nogknoYyaemMbIx
BX0OAax B MKC
F_M_DO10 |FB 386 OTtka3obesonacHbi apariBep moayns anst 10-kaHanbHOro
LMcpoBOro BLIBOAA nocTaensieTcs
e OpaunH CPU/oguH curHanbHbI MOAYNb NOBbILLIEHHON [ONOMHNTENbHO
6e3onacHocTn
e  PesepBupyembii CPU/ognH curHanbHbI MOgynb
noBbILLeHHON 6e3onacHoCTU
e OpawvH CPU/pesepBupyemMblii CUrHarnbHbIA MOAYNb
noBbILLEHHON Be3onacHoCTU
e  PesepBupyembii CPU/pe3epBupyembiit CUrHanbHbIn
MoAynb NOBbILLEHHOW 6e3onacHocTn
F_CH_DI FB 377 e Ortkasobe3onacHblii ApanBep kaHana gns nocraensieTcsi
uudcpoBoro BBoaa OONOMHUTENBHO
F CH DO |FB378 e Ortkasobe3onacHbli ApariBep kaHana ans nocraensieTcs
Lum1cpoBoro BbiIBOAA AOMNONHUTENBbHO
F_CH_AI FB 379 e OrtkasobesonacHbln ApanBep kaHana ans nocraenseTcs
aHanoroBoro BBoga OONOMHUTENBHO
OcTtanbHble 6noku (B and)aBUTHOM nopsigke)
F 20UT3 FB 305 [BOVYHBIN BbIGOp 2 13 3 15
F ABS R FB 325 BbluncneHnvne abcontoTHOM BENNYUHBI 12
F ADD R |FB 321 CnoxeHuve gByx BennunH tuna REAL 17
F_AND4 FB 301 Jlornyeckas onepaumsa AND Ha YeTbipex Bxogax 15
F AVEX R |FB 331 CpegHee 3HayeHve 0o aeBatv BenuymH Tna REAL 103
F BO FBO |FB 361 Mpeobpasyet 13 BOOL B F BOOL 10
F_CTUD FB 341 PeBepcurBHbIV cHETHMK 26
F_CYC_CO |FB 395 KoHTponb BpemeHnn F-uukna 250
F DIV R FB 324 Henexve aByx BenuyuH tuna REAL 19
F F TRIG |FB 347 PacnosHaBaHve nagatowero gpoHTa
F_FBO_BO |FC 363 Mpeobpasyet 3 F_ BOOL B BOOL 5
F FI I FC 365 MpeobpasyeT n3 F_INT B INT 5
F FR R FC 364 Mpeobpasyet n3 F_REAL B REAL 7
F FTI TI FC 366 Mpeobpasyet n3 F_TIME B TIME 7
F | FI FB 369 Mpeobpasyet 13 INT B F_INT 10
F LIM_ HL |FB 314 KoHTpornb HapyLleHusi BepXHeW rpaHuLbl BENUYUHBI TUNa 24
REAL
F_LIM_I FB 350 ACYMMETPUYHBLIN OorpaHudmTenb BenuunH Tuna INT nocraensieTcsi
OONOMHUTENBHO
F LIM LL FB 315 KoHTponb HapyLleHUs HUXKHEeW rpaHnLbl BENWYMHBI TUNa 24
REAL
F LIM_R FB 329 ACYMMETPUYHbIN orpaHuyuTens BennynH Tuna REAL 24
F_LIM_TI FB 345 AcMMeTpuYHbIe orpaHnumTenu aHadeHnn TIME nocraenseTcs
OONOMHUTENBHO
F MAX3 R |FB 326 Makcumym n3 Tpex senuymH tuna REAL 19
F MID3 R |FB 327 CpeaHss n3 Tpex BenuynH tTuna REAL 22
F MIN3 R |FB 328 MuHuMyMm 13 Tpex BenvumH Tuna REAL 20
F MUL R |FB 323 YMHOXeHMe AByX BennyunH Tuna REAL 16
F MUX2 R |FB 332 MynbTunnekcop 1 n3 2 anst BenuuuH Tuna REAL 16
F_NOT FB 304 Jlornyeckas onepaumnsa NOT 11
F OR4 FB 302 Jlornueckas onepaumsa OR Ha yeTbipex Bxogax 15
F_PLK FB 396 KoHTponb ncnonHeHvs nporpammbl 4o 6110KOB BbIBOAA 34
F_PLK_O FB 397 KoHTponb ncnonHeHwst nporpaMmMbl nocrie 61okos 16

CucTembl nosbiLLeHHO 6e3onacHoCTU
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WUmna 6noka |Homep DyHKUMA MakcumanbHoe
6noka Bpemsi
WUCMNOJIHEeHUs npum
OVHaMU4ecKu
nogknoYyaemMbIx
BXOAaxX B MKC
F_QUITES |FB 367 OtkasobesonacHoe kBuTUpoBaHue Yepes ES/OS 24
F R BO FB 391 Ortka3obe3onacHbivi npuem 10 aNeMEHTOB AaHHbIX TMNa 43
F_BOOL u3 gpyromn ucnonxsemomn F-rpynnbl
F R FR FB 362 Mpeobpasyet n3 REAL B F_REAL 12
F_ RR FB 393 OTkazobe3onacHblii NpueM 5 anemMeHTOB AaHHbIX TUNa 40
F REAL un3 gpyrov ncnonHgemown F-rpynnsl
F R TRIG |FB 346 PacnosHaBaHue HapacTatoLero ppoHTa
F_RCVBO |FB 371 MpuHumaeT aaHHble TMINA F_BOOL n3 gpyroro CPU nocraensieTcst
OONOMHUTENBHO
F_RCVR FB 373 MpuHnmaeT gaHHble TUNa F_REAL ns gpyroro CPU nocraensieTcsi
OONOMHUTENBHO
F RS FF FB 307 RS-Tpurrep, npenmyuiectBo copoca 15
F_ S BO FB 390 Ortka3obe3onacHas nepegaya 10 anemMeHTOB AaHHbIX 33
tvna F_BOOL gpyrow ncnonHaemon F-rpynne.
F SR FB 392 OTkazobe3onacHas nepefgava 5 aneMeHTOB AaHHbIX TMNa 28
F_REAL gpyron ncnonHsemow F-rpynne
F_SENDBO |FB 370 Mepenaet gaHHble TMINa F_BOOL pgpyromy CPU nocraensieTcs
OONOSHUTENBHO
F_SENDR |FB 372 Mepenaet paHHble TNa F_REAL gpyromy CPU nocrasnseTcs
OONOMHUTENBHO
F SMP_AV |FB 333 Ckonb3silee cpegHee 3HayYeHne
F_SQRT FB 330 BbluncneHne kBagpaTHOro KOpHs 84
F SR FF FB 308 SR-Tpurrep, NpevMmMyLLeCcTBO YCTaHOBKM 50
F START FB 394 PacnosHaBaHue 3anycka (XOno4HbIV Uy TennbIn NycK) 11
F SUB R FB 322 BbluntaHme gByx BenvumH tTuna REAL 17
F TEST FB 398 CamoTecTMpoBaHue KoMaHg 208
F_TESTC FB 399 Bnok ynpaeneHusa ans oHOBOro CaMoTeCTMPOBaHUS 144
CPU
F_TI_FTI FB 368 Mpeobpasyet u3 TIME B F_TIME 11
F TOF FB 344 Tanmep ¢ 3a4epXKKOW BbIKNOYEHUS 23
F TON FB 343 TanmMep ¢ 3a4epKKOW BKITHOYEHNS 23
F TP FB 342 MMnynbCcHbIV Tanmep 23
F XOR2 FB 303 Jlornyeckas onepaumsa XOR Ha gByx Bxogax 13
F XOUTY |FB 306 [BonyHbIN BbIGOp X 13 Y 85

BpemeHa MCNOJTHeHUS TUMOBbIX OTKa3006e30nacHbIX 6510KOB
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