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Hacrosimiee pykoBojctBo 1o skcrutyaranuu (PD)1 pacmpoctpaHseTcss Ha MOIyJdb BBOJA

muckpeTHbix curraioB Di907 (manee mo Texcty — moayinb Di907 w/uiam Momylib) W MpeaHa3HAUYCHO
JUIS U3YYEeHHsI YCTPOICTBA, MPUHIIMIIA PaOOThI, IPABUII €0 SKCILTyaTalllu.

JIOKyMEHT COIEPXKHUT TeXHHYECKHE Xapakrepuctuku monyns Di907, ommcanue npuHIMNA
MOCTpOCHHUST U PaboThI, a TaKkxke, MH(OPMAIHIO, HEOOXOIUMYIO TOJIH30BATENIO JJIsi MPABHILHOTO
MOJIKIIIOUYEHUS M SKCIUTyaTallii B COCTABE PACIPEACICHHBIX CHCTEM YIPABJICHHUS.

PykoBoacTBO mpeHa3HaueHO AJIsl TEXHUYECKHUX CIEHUAINCTOB, B TOJKHOCTHBIE 00S3aHHOCTH
KOTOPBIX BXOJIUT MOJKIIOYCHUE, TEXHUUECKOe 00cmykuBaHue u Texkymuii pemont ACY TII.

Jnis  monydeHus JONOJHUTENbHONM uHOpManuu cM. Takke: «bJIoku BBoOJa-BBIBOJA
uckpobesonacHele  BBB-01, bEBB-02, BBB-03. PykoBozncTBO MO BKCIUTyaTalum»
AJII'B.420609.030 PD.

b, BHUMAHMUE! K PABOTE C MOAYJIEM JOITYCKAETCAH
KBAJIMOUILIMPOBAHHLIN ITEPCOHAJL, K KOTOPOMY OTHOCSTCS CIIELIUAJIMCTHI,
[NPOIIEJIINE OBYYEHUE (MMEIOLIUE OIIBIT, 3HAHMA B OBJIACTU CTAHIAPTOB,
HOPM, IIPABWJI BE3OIIACHOCTU U OXPAHBI 3JOPOBBS, TPEBOBAHMII K
YCIIOBUAM PABOTBI), KOTOPBIE MOI'YT HECTHU OTBETCTBEHHOCTL 3A
BE30ITACHOCTbL OBOPYJOBAHMUS ITPM BBIITOJIHEHUU CBOMX OBSI3AHHOCTEM, 1
N3VUYUBILIWE HACTOSILIMI JOKYMEHT.

Ipeonpusmue-pazpabomuyux (useomogumens)

CoxkpaieHHoe HauMeHoBaHue opranuzanun: AO «OMUKOH»

WHH: 7726037300

KIIIT: 771801001

KOpuanueckuii agpec: 107207, Poccus, r. Mocksa, Illenkosckoe miocce, 1. 77
Tenedon/dakc: +7 (499) 707-16-45

E-mail pa3paborunka: emicon@emicon.ru

OdurranbHBIN calT: WWW.emicon.ru

! [IpaBa Ha HACTOSMINI TOKYMEHT SBISIOTCS coOCTBeHHOCTHI0O AO «OMUKOH» 1 3amumieHs! 3aK0HOIaTeTHCTBOM
Poccutickoii @eneparun 06 aBTopckoM mpase. bes criermansroro paspemerns AO «9MWKOH» nokyMeHT win ero 4acTb
B 2JIEKTPOHHOM WJIM TIEYaTHOM BHJE HE MOTYT OBITh CKOITMPOBAHBI U TEPEIaHbl TPETHUM JIMIIAM C KOMMEPYECKOH IEIbIO.
JIOKyMEHT W CBsI3aHHbIE C HUM TpaduyecKue H300pa’keHUs] MOTYT OBITh MCIIONB30BAaHBI TOJIBKO B MH(OPMAIMOHHBIX,
HEKOMMEPUECKUX WU JINYHBIX LESIX.

JIOKyMeHT MOKeT OBbITh W3MEHEH pa3padoTUMKOM Oe3 INpeaBapUTeNILHOrO yBeJoMiIeHHs. [locieHio BepcHio
JIOKyMEHTa BbI MOXeTe HaiiTu Ha opunuansHom caiite AO « 9MUKOH» mo agpecy Www.emicon.ru.
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1 OIIMCAHUE U PABOTA

1.1. Ha3nauyeHue MOIYJIf

IMoaiHoe HauMeHoBaHue: Mo yib BBOJA TUCKpeTHBIX curHaioB Di907 AJII'B.426434.162.

Moayne Di907 npennasHaueH s MOAKIFOYCHHS JaTYMKOB JMCKPETHOTO CHUTHANA THIIA
«CYXOM KOHTAKT» ¢ KOHTpOJIeM COCTOSIHUS JTHHUU HA OOPBIB U KOPOTKOE 3aMbIKAHHE.

Monyne paboraeT B cocrtaBe OJOKOB BBOJa-BbIBOJa HcKkpobesomnacHeix bBB-01, EBB-02,
BBB-03 AJII'B.420609.030 (6710kK0B) MHOTO(YHKIIMOHAJIILHOTO KOHTpPOJUIEpa CBS3U C OOBEKTOM
cepur  MKCO  AJII'B.420609.036 (koHTposumiepa) mox ympaBiaeHuem wmoxyias BC-002
AJII'B.426459.057 6noka xommyHukannonHoro bK. Moaynp uMeer oluMH KaHai BBOJA AMCKPETHBIX
CUTHAJIOB TOCTOSTHHOTO TOKa C KOHTPOJIEM COCTOSIHUS JIMHUU Ha OOpPBIB M KOPOTKOE 3aMBIKaHUE.
[TuTanue naT4rKa OCYMECTBISCTCS OT MOIYJIS.

Monynb B cocraBe 0JI0KOB SBIISIETCS B3PBIBO3AIIUIIEHHBIM CBSI3aHHBIM
ANEKTPOOOOpYIOBAaHUEM C MapKUpoBKOi B3peiBo3amuThl [Ex ia Ga] IIC B cooTBercTBUU C
I'OCT 31610.11-2014 (IEC 60079-11:2011), ycraHaBiuBaeTcsi BHE B3PBIBOOIACHBIX 30H M MpPH
MTOMOIIM UCKPOOE30IMACHBIX IENei MOXET OBITh MOAKIIOYECH K 000PYAOBAHHIO, PACIIOIOKECHHOMY BO
B3pbIBoOMNacHbIX 30Hax kiaccoB 0, 1 u 2 mo I'OCT IEC 60079-14-2013.

Monyne Di907 siBisieTcss OTKa30yCTOWYHMBBIM, BOCCTAHABIMBAEMBIM W PEMOHTOIPHIOTHBIM
W3JIeIMeM, TIPeTHA3HAYCHHBIM TSI KPYIJIOCYTOYHOW HEMPEPBIBHOM IKCIUTyaTallil ¢ BO3MOXKHOCTBHIO
MHOTOKPATHOTO BKITFOUEHUS M BBIKITFOUCHUS 3JICKTPOITUTAHUS B TCUCHUE CYTOK.

Paboune ycnoBus skcrutyarauu moaysis Di907:

— TeMIiepaTypa OKpYXKalollero Bo3ayxa oT MuHyc 25 no mmoc 60 °C (6e3 xoHAeHcauu

BJIaTH),

— OTHOCHTEIbHAs BIAXXHOCTh Bo3ayxa 85 % npu mmoc 25 °C u 6os1ee HU3KUX TemIepaTypax

0e3 KOH/ICHCAIIUH BJIary;

— armoctepHoe gasinenue ot 84 go 107 kIla.

1.2. TexHmuyeckue XapaKTePUCTHKH

OcHOBHBIC TeXHHYECKHE XapakTeprucTuku Moyt Di907 npusenenst B Tabmuie 1.
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Ta6auna 1. Texunuyeckue xapakrepucTuku moayias Di907

XapakrepucTuka 3HaveHue

KonunuecTBo kaHanoB BBOJA 1

Bx0/1HOH TOK KOPOTKOIO 3aMbIKaHusi, MA 7,9 £ 5%

KomnnuecTBo cocTosiHUN BXOJJHOTO CUTHAJIA 4

[Toporu nepexnouenus, MA porpaMMUpyeMbIe, 3aBOJICKHE
YCTaHOBKH:

— OBPbIB — HOPMA OTKJIFOYEHO 0,5

— HOPMA BKIIIOYEHO — HOPMA OTKJIFOYEHO 2.0

— HOPMA OTKJIFOUEHO — HOPMA BKJIFOYEHO 3,5

— HOPMA BKIIIOYEHO — K3 6,5

PeKOMeHZIyeMOC COIIPOTUBJICHUC

— BHEIIHEro MapajuIensbHoro pesucropa R1Y, kOm 10 - 33
— BHEIIHEr0 MOCIeI0BaTeIBHOr0 pesrcTopa R2!, kOm 1-33
[ToCTOSIHHAs BPEMEHH AIIapaTHOro (GUIbTPa, Mc 2
MuUHUMATBHAS JUTUTENLHOCTH BXOIHOTO CHTHAJIA®, MC 15+5

BCTPOEHHBIN, C BO3MOKHOCTBIO

HcTouynuk nuTaHus JaTyuKa
alrnapaTHoro OTKIOYCHHUA

Hanpsixkenne nuranus 1aTyvka Ha X0JIOCTOM xoxay, B 23+ 5%

WuTepdeiic cBa3U Mex1y BHEIIHUMH (MHPOPMALIMOHHBIMU U

RS-485, 2 kanana
VIPABISIONAMHI ) CHCTEMaMHU ¥ MOJTYJIEM ’

[TpoTokosbl HHPOPMAIIMOHHOTO 0OMEHa 0 UHTEPHEHCHBIM

B EmiBus*
CkopocTb nepesauu JaHHbIX, OUT/C 921600, 1843200
Hanpsioxenne ranpBannyeckoi nzomnsuuu, B, He MeHee”:

— MeXIy 00BEKTOBOM YacThIO MOIYIISI U 3a3€MJICHUEM 500

— MEXIy CHCTEMHOU 9acThIO MOYJISI U 3a3€MJICHUEM 500

— MEXIYy CHCTEMHOH ¥ 00OBEKTOBOH YaCTIMHU MOJTYJIs 1000

! Yicnwrrarensnoe HanpspKkeHue uMiyibe 1,2/50 Mxc

2 OpueHTHPOBOYHOE 3HAYEHUE

® 3HaueHHe MUHUMAIBHON JUIMTEIBHOCTH BXOIHOTO CHUIHAA COIJIACOBAHO C nenapTaMeHTOM HH(GOPMAIMOHHBIX
texuoyoruit [IAO «TpaHcHeDTH»

* PaspaGorunk AO « IMHUKOH»

® YcnbITaTesnbHoe HanpsHKeHHEe MOCTOSTHHOTO TOKa
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XapakrepucTHKa 3HaueHnune
Hanpspxenve nutanus nocTOSHHOTO TOKa, B ot 19 no 27
[ToTpebnsemas MonHOCTH, BT, HE 6onee! 1,3
["aGapuTHBIE pa3Mepbl MOYJISl, MM 140x105%23
Macca moxyns, Kr, He 6oee 0,2
Cpennee Bpemst HapaOOTKH Ha OTKa3, 4, HE MEHEe 100 000
Cpennee BpeMst BOCCTaHOBIICHHS Ha 00BEKTE IKCILTyaTalluu 30
CHJIaMU U CPEJICTBAMHM JIeKYPHOU CMEHBI, MIH, He boJee
HaznaueHHbIl CpOK CIyKOBbI C y4ETOM BOCCTaHABIMBAEMOCTH, 20
JIET, HE MEHEe

1.3. ¥YcrpoiicTBo 1 pa6oTa Moayas

Buemnuit Bun momynst mokaszan Ha Puc. A. 1, [lpunoxenue A. KoHCTpyKTHBHO MOJYJb
BBITIOJTHEH B BUJE MHOTOCJIOWHOM IMEYaTHOM IUIaThl C 3aKpeIJICHHBIMH Ha HEMl MeTallTM4eCKHUMHU
KpBIIIKaMHU-9KpaHamu. Ha nuiieBoit maHean MOayJis HaXOASTCS 3JIEMEHThI HHIMKAIIUY, BHIKIIOYATElNb
MUTaHUS JaTYMKa U BUHTHI KpEIUIEHUs MOJYJs K Kopmycy Osoka. Ha ThulbHOH cTOpoHE MOIyiis
pacrnoioxkeH pazbeM X1, ¢ MOMOIIBI0 KOTOPOT0o MOAYJb MOAKIIOUAETCS K KPOCCOBOM muiaTte Oyoka. B
JIeBOM yacT pazbeMa X1 HaxoIATCs KOHTAKThI, MOJKIIOYaeMble K CUCTEMHOM Maructpaiu OJoKa, B
MIPaBOI YaCTH - KOHTAKThl HCKPOOE30MaCHBIX LIENeH, KOTOPbIE BBIBOAATCS HA OOBEKTOBBIEC KIEMMHUKHU
onoxka (cm. Puc. C. 1, IMpunoxenue C u Tabnuna E. 1, Ipunoxenue E).

Pazbembl 111 moAKIFOYEHUST OOIIETPOMBIIIUICHHBIX MOJyJIEH Ha KpPOCCOBOWM IuiaTe OJIOKOB
bBB-02 u bBB-03 cMenieHsl OTHOCHTEIBHO pa3beMOB Ui IOAKIIOYEHHS MOIYyIEH ¢
UCKpOOE30MacHBIMI BXOJHBIMHU LiensiMU. Takum oOpa3oM, ycTaHOBKa MOJyJiell BBOAa-BbIBOJA C
MCKpoOe30MacCHbIMU BXOJIHBIMHU IIETISIMH Ha IJIATOMECTa MOAYJIEH 0OIENPOMBIIITIEHHOTO UCTIOHEHUS

1 Ha00OpOT UCKIIIOUEHA KOHCTPYKTUBHO.

G] Ilpumeyanue - BHemHMI B MOAYJSI M MEYATHOM ILIATBI MOXKET UMETh OTJIHYUSA OT
n3o0pakeHusi, mokazanHoro Ha Puc. A.1l, Ilpunoxenne A u Puc.D.1, Ilpunoxenue D

COOTBCTCTBCHHO, HC BJIMAIOIIUC HA SKCIUTyaTallut0 MOJYJIA.

1
le/l HalpsA’KEHUU MUTAHUA Unut = 24 B 1 MakcUMaIbHOM BXOJHOM TOKEC B KaHAJIC
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1.3.1 Hpunyun pabomor

Moyab COCTOUT U3 JBYX OCHOBHBIX YacTel — CUCTEMHON U 00BbeKTOBOM. CTpyKTypHasi cxema
Moayns, npeacrasienHas Ha Puc. B. 1, Ilpunoxenue B, conepxut cieayroniye (yHKIHMOHAIbHBIE
Y3JIBL:

— u3oJMpymIue npeodpazoarenu Hanpspkenus rmutanus (UI11) u (UI12);

— ¢opmuposarenu unrepdeiico RS-485 (OU1) u (OPU2);

— mukpokonTpoiiep (MK) co BCTpOSHHBIM aHAJIOTOBO-IIU(PPOBBIM MpeodpazoBaTeIeM
(ALID);

— TepeKIIoYaTesb CKOPOCTH 0OMeHa TaHHBIMH U pexxuMOoB padoTsl (I1C);

— cxeMy koHTposs TemnepaTtypsl (CKT);

— cxemy unnukanuu (CH);

— cxemy ranbBannueckoi uzonsuuu (CI'N);

— JnuHelHyo cxemy uzossaiuu (JICH);

— nuHennble crabunuzatopsl (JIC1) - (JIC4);

— cxemnl 3anuThl (C31), (C32);

— CXEMy 3allUThl BXOJO0B OT UMITYJIbCHBIX NepeHanpspkenuit (C3UILI);

— CXeMy 3alllUThl U orpaHuueHus BbixoaHoro Toka (C30T);

— cxemy puibtparun (CD);

— cxemy koHTpois ucnpasaoctu (CKN).

Moyas MMeeT OJMH KaHal JUls HOAKMouYeHHs nartunmka Thma «CYXOM KOHTAKT» c
KOHTPOJIEM COCTOSIHUSI IMHUM Ha OOpbIB U KOPOTKOE 3aMblkaHue. [luTtanue naTdrka ocyIiecTBiIseTcs
yepe3 Moaynb. OObekToBble Lenu Monyns 3aBeneHbl uepe3 C3UII, koropas npu mnomomu
TVS-nnonoB obecrieunBaeT BBIPABHUBAHUE MOTEHIMATIOB HMITYJIbCHBIX MEPEHANPSKEHUH MEXITY
BXOJaMM Moayns. Ecian pasHOCTh MOTEHIMATIOB Ha OOBEKTOBBIX LEMSIX MOAYJS OTHOCUTEIBHO 3EMITU
3HauuTenbHa, B coctaBe C3UII cpabaTeiBaeT pa3psaHUK, oOecrieunBasi CTEKaHWe UMITYJIbCHOTO TOKa
Ha 3emmo. [l oOecriedeHMs] HAJEKHOTO TMOJKIIOYEHMS] MOAYNS K IIMHE 3a3eMJIeHMs] Oyioka
UCIIONIB3YIOTCSL YeThIpe KoHTakTa pasbema X1, (cm. Tabmuma E. 1, Tlpunoxenue E). Hampsoxenue
3aKUraHus paspsaHuka cocrasiser 600 B (mo mocrositHHOMY TOKY). HampsbkeHue ranbBaHHYEeCKON
M30JISIIUHA MEX]Ty IeTsIMU CUCTEMHON MarucTpaiu OJI0Ka U IIMHOM 3a3eMIIEHUSI COCTaBIISIET HE MEHee
500 B.

Jnis nuTaHus 0OBEKTOBOM YaCTH MCIONB3YETCsl U30JIMPYIOLINHA peodpazoBaTesb HANPSHKEHUS
nutanus W12, B KOTOPOM HCIIOJIB30BaH CIELHMAIbHBIN TpaHchOpMaTOp € YIYYIIEHHON H30isuueit
(HampspKeHHWE TalbBaHUYECKON m30ysIuu He MeHee 4 kKB). BrixomHoe HampspkeHHE M30JUPYIOIIETO
npeoOpazoBarens HanpspbkeHus nuTtanus MII2 moctymaer Ha Bxonm nuHeiHOTO crabumusaropa JICI,

7
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00eCIeunBaONIEr0 CTa0MIN3UPOBaHHOE HanpshkeHHe mnutanus nardmka 23 B (+Uex). [pyroi

nuHelHbli cradunmzarop JIC2 dopmupyer crabuimsupoBaHHoe HampsbkeHue 5 B (+5Vex) mis
MUTAaHUSI 4acTU CXeMbl 00bekToBOW wactu moxyns. C3 B coBokymHoctu ¢ FUex obGecrneuuBaror
OrpaHUYEHUE HANPSDKEHUS MUTAHMS 1aTYMKa 0 UCKPOOE30NacHbIX 3HAYCHUH B aBapUIHBIX peXUMaX.
Tok KOpPOTKOro 3amblKaHMs 3a7aeTcsd CXEMOHM 3alluThl M orpaHuuyeHus BbIxogHoro Toka C3OT.
Bxonnoil curnan co3gaer maJeHuE HaNpsDKEHUS Ha UM3MEpHUTENbHOM pesuctope B cocraBe C30T,
KOTOpOe 1nociie (puiabTpaluu 1 ycusaeHus depes JuHelHyto cxemy usossiuuu JICU nopaercs Ha BXoJ
AIIII, pacnonoXkeHHOro B CUCTEMHON YacTh Moxyds. ITocie mpeoOpa3oBanus HUQPpPOBbIE TaHHbIE 00
U3MEPEHUAX CUUTHIBAIOTCS MUKpPOKOHTposuiepoM MK u cpaBHMBaIOTCS ¢ MOPOrOBBIMU 3HAYCHHUSIMU
COCTOSIHMII BXOJHOTO CHTHajia, IOCJIE YEro ONpeleNsieTcs OJHO M3 YEeThIPEX COCTOSHUN JIMHUU:
«OBbPbIB», «HOPMA OTKJIIFOUEHO», «HOPMA BKJIFOYEHO» wumu «K3». B wmomymne
IIPEYCMOTPEHO OTK/IIOUEHHE MUTAHUS JaTYMKa IPU IOMOIIM IOJI3YHKOBOIo mnepexitouarens Sl,
BBIBEJICHHOT'O HA JIMLEBYIO IUIAHKY MOJYJIS (CM. Takxke 11.2.3).

Jlis HarnsgHOCTH OTOOPa)KEHUS COCTOSIHMSI M KOHTPOJISL PEXUMOB pabOThl MOJYJsS Ha
JULEBYIO IUJIaHKY TaK)KE€ BBIBEACHBI JIBa JABYXIBETHBIX CBETOAMOAA cXeMbl uHaukanuu CU.
CeroauoHbli nHAUKATOP SY'S MHIULMPYET COCTOSIHUE CUCTEMHOM 4acTh Moayds, a uHaukarop IN
COCTOSIHUE BXOJIHOTr0 KaHaia. [TogpoOHee pexxumMbl pabOThl MHAMKATOPOB MIPUBEJEHHI B 11. 2.3.1, .

OCHOBHBIM Y3JIOM CHCTEMHOW uactu Monyis sBisiercs MK, cocrosmuii U3 COOCTBEHHO
MUKpPOKOHTpoJUiepa U psaa nepudepuiinbix ycrpoiictB. MK paboraer Ha wacrore 66,3552 Ml u
BBINOJIHSAET CJIEYIOIME OCHOBHBIE (DYHKIIMHU:

— oOcnyxuBaHue cBsi3u o cetu RS-485, ynpasnenne ®U1 u OU2;

— 3amyck ALII u cunThiBaHHE 3HAYECHUH KOJA;

—  (GuUIbTPaLUIO BXOJHOTO CUTHAJIA;

— OIpEAENIEHUE COCTOSHUS BXOJIHOTO CUTHAJIA;

— ompejeneHre NOJOKHUTEIbHBIX U OTPULIATEIbHBIX (PPOHTOB BXOJAHOTO CUTHANA;

— KOHTpOJIb UCIIPAaBHOCTH 00BEKTOBOM yacTu Moy npu nomoruu CKU;

— KOHTpoub Temneparypsl npu nomoum CKT;

— ympasienue padotoit CU.

Curnansl agpeca ADDR cucremHolf maructpanu OJ0Ka ONMpPEeNsioT aJpec MOAYIS B CETH
RS-485 (SLAVE ADDRESS). Aznpec moaynst cemMupaspsIHbIA; uyeTbipe MaammMx OuTa ajapeca
OTIpEIETISAIOTCS HOMEPOM IUIATOMECTa, B KOTOPOM YCTaHOBJIEH MOJTyJIb, & TPU CTapIIUX OWTa 3a7ar0TCs
MHUKpOTEpeKIIoyaTesieM - 3aJaTYMKOM aJpeca Ha KpoccoBo miaTe Onoka. Jyis oOMeHa NaHHBIMU C

BEAYIIUM ycTpoiicTBoM 1o cetu RS-485 ucnonb3yercst 1Ba HHTEpEHCHBIX KaHalla, pealu30BaHHbIX
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Ha ®U1 u OU2 u TakKe BHIBEICHHBIX Ha CUCTEMHYIO MarucTpaib 0s10ka. CKopocTh 0OMeHa JaHHBIMU

U MPOTOKOJI 3aatoTest pu momon DIP-niepexiouarens SW1 B cocrase [1C (cm. . 2.2.1).

CKT npennasHayeHa JJisi KOHTPOJISL TEMIIEPATYphl BHYTPU MOAYJS U noakiatodyeHa k MK mo
JIBYXIPOBOJAHOMY UHTEpdercy 1°’ch.

[Tutanne MoAynsl OCYLIECTBIISIETCS OT CUCTEMHOW MarucTpajiu 0JIoKa MO Pe3epBUPOBAHHBIM
JUHUAM, KOTOpbIe OOBEIUHSIOTCS B Moxayine mo cxeme auoanoro MJIW. Tlocme 3ammrtHOTO
npegoxpanutenst FUI ¢ HomuHanbHbIM TOKOM 500 MA B Moayse dhopmupytotcs Tuaun nutanus 0V u
24V, k koropbiM noakirouarorcs MI12 u UII1. W12 ucnons3yercs s MATaHUS OOBEKTOBON YacTH
Moxayast (cm. Beie), a UIT1 ¢popmupyer Hanpspkenue 3Vsys 1uisl MUTaHUS CHCTEMHON YacTH MOJTYJIS.
Hanpsokenne ranpBanndeckot nzossiiuu UII1 cocrasisier He menee 1 kB.

[HoxoneBka pazbema X1 w™oxyns mpuBeneHa B Tabmuma E. 1, Tlpunoxenue E. Cxema
MOJKIIIOUEHUS AaTyuka K Moay:mto npusBeneHa Ha Puc. C. 1, [Ipunoxenue C.

PacnonoxeHue 3JeMEeHTOB Ha IiaTe MoyJas nmokazano Ha Puc. D. 1, [Ipunoxenue D.
1.3.2 Ilpozpammmuoe obecneuenue

Bcerpoennoe cucremHoe mporpamMmHoe  obecrieuenue moxyis  (BIIO) obecneumBaet
BBbINIOJTHEHUE PyHKIMI onrcaHHbIX B 1. 1.3.1.

Crpykrypa BIIO ¢yHKIMOHANBHO COCTOUT W3 MCHOJHAEMOIO KOAa M OO0JIaCTe KOHCTAaHT:
UACHTU(PUKATOPOB M JaHHBIX KoH(purypamuu. K waeHTHUKATOpaM OTHOCATCS: THUI MOXYJS, €ro
cepuiiHbIii HoMmep, ammapatHas Bepcus u Bepcus BIIO. Mnentudukaropbl 3amuchBalOTCS B
HHEpProHe3aBUCUMYIO IMaMATh Ha 3aBOJIE-M3TOTOBUTENE M HE MoJyulexaT u3MeHeHHuto. K aaHHbIM
KOH(UIypallMi OTHOCATCS 3HA4YEHUs IOPOTOB IMEPEKII0YEHHUs, IMOCTOsSHHAas ¢uibTpauuud 1¢ u
JUTATENTEHOCTD PACTSDKKUA BXOIHBIX UMITYJIECOB TH.

[Toporu mepekToYeHUs] UCTIONB3YIOTCS JIJIsl OTpeNeNieHusT cocTossHui auHuu (cm. m. 1.3.1).
[locrosinHas  ¢unbrpauuun  T¢  onpenenstor rnyouny QuubTpanuu 1nudpoBoro  ¢GuIbTpa,
peanuzoBanHoro B BIIO, mpu moMmomu KOTOPOro MpOUCXOIUT 00paboTKa COCTOSHUN TUCKPETHOTO
BXOJIa MOJTYJISI.

CocTosiHHEE JUCKPETHOTO BX0/1a MOIYJISI OTOOPAKAIOTCS B TPEX PEKMMAX - pabOTHI 10 YPOBHIO,
(buKcalyy MoJoKUTENbHBIX (PPOHTOB M (PUKCALIMU OTPHULIATENBHBIX GpOHTOB. [Ipu paboTe Mo ypoBHIO
(buKcupyercss COCTOSHUE TUCKPETHOTO BXOJa MOAYJIS - BKJIIOUEHO WM BbIKIIoueHo. [Ipu pabote mo
(GbpoHTaM TIpH TOSBICHHH TIOJIOKUTEIFHOTO WM OTPHIATENIFHOTO (pPOHTAa MOMYJIh BBIIAET Ha

BEPXHUH YPOBEHb UMITYJIbC ONPEACICHHON JUIMTEIBHOCTH, paBHOU TH.

! PaspaGorunk Philips Semiconductors ¢ 2006r. NXP Semiconductors (Humepnarzsr). Philips Semiconductors 1 NXP
Semiconductors 3aperucTpupoBaHHbIE MAPKH.



http://media.nxp.com/phoenix.zhtml?c=254228&p=irol-newsArticle&ID=2291613
http://media.nxp.com/phoenix.zhtml?c=254228&p=irol-newsArticle&ID=2291613
http://media.nxp.com/phoenix.zhtml?c=254228&p=irol-newsArticle&ID=2291613
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OO6nacTh JaHHBIX KOH(HUrypaluu TOCTYIHA JJIS 3allUCH C BEPXHEro ypoBHS. Bce cTpyKTypsl

BIIO 3amunieHsl KOHTPOJIbHBIMU CYMMaMH.

1.4, MapkupoBKa U IJIOMOUPOBaAHHUE

Mapxkupoka monyns (I'OCT 26828-86) HaHeceHa HEMOCPEJACTBEHHO Ha M3JCNIHE WIA Ha
IIPUKPEIIAEMBIN K U3/IEIIUI0 HAKIAJHON YIEMEHT U COLCPIKUT:

— HaWMCHOBaHHE W (WUJIU) THUIT U3CIIHS;

TOBapHBIfI 3HaK WJIM HAUMCHOBAHUEC MPCANIPUATUA-U3TOTOBUTEIIA,

MapKUpoBKY B3pbiBo3amuThl [EX ia Ga] I1C;

— JIONYCTHMBIC ITApaMETPbl BHELTHUX UCKPOOE30MACHBIX LICTICH;

— HAMMCHOBaHME WM 3HAaK I[EHTpa MO  CepTHU(PHKAIMH  B3PHIBO3ANIMIICHHOTO
ANEKTPOOOOPYIOBAHHS U HOMEP CepTUDUKATA;

—  CHeUUANIbHBII 3HAK B3PIBOOC30ACHOCTH;

— JIMara30H TeMIIepaTyp OKPYKarolei cpebl;

— U300paKCHHE EJMHOTO 3HaKa OOpaIleHUs] MPOAYKUUH HA PBIHKE TOCYIApCTB-YJICHOB
Tam0k€HHOr0 CO103a,;

—  3aBOJCKOM HOMCDp U I'oJ BBIITyCKa.

1.5. ¥YnakoBka

TpancnopTHast Tapa, B KOTOPOH IOCTaBJISIOTCS MOJIYJH, HPEICTaBIsIeT COOON JOIIAThIN
Hepa30OpHBIH, MIIOTHBIN ALIUK C TOPLIEBBIMU CTEHKaMH, COOpaHHBIMH Ha YeThIpex IulaHkax. Ha sk
HAHOCSTCSI OCHOBHBIE, JIOTOJIHUTENbHBIE M mpenynpenutensHsle 3Haku no ['OCT 14192-96.
BuyTpenHue cTeHku smmka oouTsl (BeicTianbl) Oymaroit BY-b o I'OCT 515-77. [lepen ynakoBkoii B
TPAHCIIOPTHYIO Tapy MOJAYJIH MOMEIIAIOTCA B YKJIAJOYHBIA SIIUK. YKIQAOUHBIN SIIMK MPEICTaBIsIEeT
coboit pytnsap u3 roppupoBanHoro kaprona T-30, TOCT P 52901-2007. B ogHOM TpaHCHOPTHOM
AuKe pazmeaercs 10 20 yKIIaJoYHbIX SIIHKOB.
TpaHCHOPTHBIN AMMK MapKUPOBAH:
— MaHUMNYJSLUOHHBIMM 3Hakamu: «bowutcs ceipoctn», «Bepx. He xanTOoBaTh», «OCTOpPOKHO,
XPYHIKOe»;

— OCHOBHBIMM HAJIIMCSIMU - TIOJTHOE MUJIM YCIIOBHOE HAMMEHOBAHUE I'Py30M0IydaTelis, IyHKTa
Ha3HAYEHUS C YKa3aHHUEM, IpU He0OXOIUMOCTH, ITyHKTa NEPETPY3KH;

—  JIONOJIHUTEJBHBIMHU HAAMUCAMU - MTOJIHOE WJIM YCIIOBHOE HAMMEHOBAHUE IPY300TIPABUTENS

1 HAUMCHOBAHHME ITYHKTA OTIIPABJICHUS,
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— uHGOPMAllMOHHBIMU HAAMUCAMU - Macchl OpPYTTO H HETTO TpPY30BOrO MecTa B

KHUJIOIpaMMax, TrabapuTHbIE pa3Mephl IPY30BOI0 MeCTa B CAHTUMETPax U 00bEM Ipy30BOI0
MecTa B KyOU4eCKUX MeTpax.

TpancnopTHas MapKUpOBKAa HAHOCUTCA Ha (paHEPHBIC MM METALTHYECKUE SpibIKu. [lopsaok
pacIoJIOKEHUsT MAapKUPOBKM Ha OJHOW H3 OOKOBBIX cTeHOK coorBeTcTByer ['OCT 14192-96.
JlonyckaeTcsl HaHeCeHHEe MapKUPOBKU HENOCPEICTBEHHO Ha Tapy. MapKUpOBKY HAaHOCAT KPackKoi I10
TpadapeTy WiIn OT PyKH OBICTPO BBICHIXAIOIIEH, BOJOCTOUKON, CBETOCTOWKOM, COIECTOUKON KPACKOM,
IIPOYHOW Ha CTUpaHue U pa3mbiBaHue. OCHOBHBIE HAANKUCH HAHOCATCA BBICOTOM 30 MM.
JlonoaHUTeNbHbIE U MH(MOPMAIMOHHBIE HAIITUCH HAHOCATCS BEICOTON 10 MM.

[Tocne ykiaaku Mojaysied B TapHBIA SIIMK, MOCIEIHUM OOTATMBAETCS MO TOpLAM CTalbHOM,
nenbHoi neHToil ceuenneM 0,4x20 Mmm u  mmomOmpyercs. IImoMOBl uIs mpenoTBpamieHust OT
MOBPEXKIACHUSI IIPU TPAHCIOPTUPOBAHUM PACIIOJIAralOTCSl B INIYXHUX OTBEPCTUSAX OOKOBBIX CTEHOK U
3aLUILIAKTCS CKOOaMU.

B Teuenue rapaHTHIHOTO CpoKa MOTPEOUTENb JOJKEH COXPaHATh YIAKOBKY (yIIaKOBOYHBIN U

TPAHCIIOPTHBIH SIIKKH).

11
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2 HCITIOJb30BAHUME 10O HASBHAYEHHIO

2.1. DxkcnayaTaluOHHbIE OTPAHMYEHUS

OKcIulyaTtalys yCTpOMCTBa JOJKHA IMPOU3BOAUTHCA B IOJHOM COOTBETCTBUU C OOIIMMHU
TEXHUYECKUMH TpEOOBaHUSMU W MpaBWIAMU SKCIUTyaTallud W3JEIUNA(CPENCTB) BBIUUCIUTEILHOM
TEXHUKU U TPUOOPOCTPOCHUS, a TaK ke HACTOAUMM PD mpH 3HaUEHUSIX KIMMATHYECKUX (aKTOPOB,
YKa3aHHbIX B HACTOAIICM OOKYMCHTC. KpOMe TOro, HCO6XOI[I/IMO BBIITOJHATL MECTHBIC MHCTPYKIIHU,
JEHCTBYIOIME B JIAHHOW OTpaciy MPOMBIILICHHOCTH, a TakXe APYyrueé HOPMAaTHUBHBIC JOKYMEHTHI,
OTIpeEISIONIUE MPaBUiIa SKCIUTyaTallui B3PhIBO3AIIUIIIEHHOTO JIEKTPOOOOPYJOBAHHSL.

JlonyctuMble mapaMeTpbl BHEIIHMX HCKPOOE30MACHBIX JNEKTPUUYECKUX LeNed MOIyls MpH
paboTe B cocraBe OJIOKOB BBOJa-BeIBOJa HCKpoOe3omacHbix bBB-01, BBB-02, BBB-03 mo

I'OCT 31610.11-2014 (IEC 60079-11:2011) npuBeaeHs! HIKE.

Ta6auna 2. JlonycTuMble mapaMeTpbl BHELIHUX Lenel

XapakTepucTuka 3HaueHne
MakcumanbHOE HaIpsSHKEHUE TOCTOSHHOTO TOKa WM 3(PQGEeKTHBHOE 3HAYCHHE 250
nepemennoro Um, B
MaxkcuManbpHBIH BEIXOAHOH TOK, 10, MA 13
MakcumanbHoe BeixoaHOe HanpsbkeHnue Uo, B 27
MaxkcuManbHas BBIXOIHAs MOIIHOCTEL PO, MBT 90
MaxkcumanbHast BHENIHAS eMKocTh CO, Mk®D 0,085
MaxkcuManbHasi BHEIIHSASA HHAYKTUBHOCTS LO, M['H 100

2.2. TloaroroBka MoayJisi K HCIOJIb30BAHUIO

Ilocne mosy4eHUs, [UIMTEIBHOIO XPAaHEHHs WM TPAHCIOPTUPOBAaHUSA MOIYJIEH B
TPAHCIOPTHOM Tape HEOOXOAMMO MPOM3BECTH BHEIIHUI OCMOTP TPAHCIOPTHOIO M YKJIAJOYHBIX
SIIIIAKOB ¥ MPOBEPUTH LIEJTOCTHOCTh YIIAKOBKH.

[Ipu oOHapyXeHUU HapylIeHUs UEJIOCTHOCTH TPAHCIOPTHOM WM YKIAIOYHOW Tapbl
HE00X0AMMO COOOLIUTh O HApYIICHUM NPEANPHUATHIO - MU3TOTOBUTENIO. [lanpHeimas skcrtyaTanus
MOZYJISl BO3MOYKHA TOJIBKO C pa3pelieHus MPEANPUATHS - U3TOTOBUTEI.

Ecnu 1enocTHOCTh Tapbl HE HapylleHa, MOAYJb CIEAYyeT W3BI€Yb U3 YINAKOBKH, IPOBECTH
BHEIIHUM OCMOTpP Ha OTCYTCTBUE MEXAHMYECKUX IOBPEKIECHUH M MPOBEPUTH COOTBETCTBHUE
KOMILUIEKTHOCTH I1aCIIOPTY.

B ciydyae xpaHeHMs WM TPaHCIIOPTUPOBAHUS MOAYJIS IIPU TEMIIEPAType HUXKE HYIIS TPaLyCoOB,

BBIJIEP/KATh €r0 B HOPMAJIbHBIX YCIOBHSX B TeueHue 12 gacos.
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2.2.1 Ilopaook ycmanosku

CereBas anpecanusi Mmonyiisi mpuBeneHa B tabmuie E.1. Beero B 6ok bBB-01 Moxer ObITh
YCTaHOBJICHO He OoJiee mecTHaaAnaTu Moayiei, B 61oku bBB-02 u BBB-03 - He 6Gonee Bocbmu.

3aBojackass ycranoBka DIP-nepexmouatenss SW1 npenmosnaraer paboTy Ha CKOPOCTH
921600 6ut/c, mporokona «EmiBusy. Ecmu mmanupyercs pabora Ha ckopoctu 1843200 Owut/c,
HE0OXO0IMMO BBITIOHUTH CIEAYIONTUE ICHCTBUS:

— OTKpYTHB 4 BUHTA, CHATh 3alTUTHBIC KPBIIIKU-IKPAHbI;

— YCTaHOBHTH cekuuio 2 Mukpornepekitouarenss SW1 B momoxxenrne «ONy,

— YCTaHOBHUTb Ha MECTO 3alIUTHBIEC KPBIIIKU-IKPAHbI.

Jlist peanmm3anuy GyHKITMH KOHTPOJISI COCTOSIHUS JTUHUH, TapalUIeIbHO KOHTAKTaM JaT4YhKa B
HETIOCPEJICTBEHHOM OJIM30CTH OT HEro, HeoOXxoaumMo yctaHoBuTh pesuctopsl R1 u R2, (em.Puc. C. 1,
[Mpunoxenue C). Pesucrop R1 conporusienuem ot 10 kOm 1o 33 kOm u momrHOCTRIO 0,125 BT min
Oozee, obecrieynBaeT MPOTEKaHUE KOHTPOJIbHOro Toka. Pesuctop R2 comporuBnenuem ot 1 kOm 1o
3,3 kOm u momHocThi0 0,125 BT unu Oonee, orpaHUYUBaeT TOK cpabaTbiBaHWs JaTyMKa AJs
OoOHapyKeHHsI KOPOTKOrO 3aMblKaHUsi B JUHHH. COOTHOIIEHHWE PEKOMEHIYEMBIX HOMHHAIOB
pesuctopoB R1 m R2 m 3aBOACKMX yCTaHOBOK MOPOTOB IEPEKIIOYCHHUs TMoka3aHo Ha Puc. C. 2,
[Tpunoxenune C.

[Topsimox yCTaHOBKH MOJYJISl B OJIOK CIIEAYIOIINA:

— TION3YHKOBBIM Mepekimrouarens S1  Ha JUIEBOM TJIaHKE MOAYJIS TEpPEBECTH B

rojioxkeHue «Ox»;

YCTAaHOBUTH MOAYJIb B COOTBCTCTBYIOLICC IIJIaTOMECTO 6J'IOK3.;

3aTSHYTh KPETEKHbIE BUHTHI HA JIMLEBOM TUIAHKE MOIYJIS;
— TOJBYHKOBBIA mepekimoyaredh S1  Ha JMIEBOM IUTAHKE MOJIYNSL TIEpeBeCTH B

noxoxeaue «l».

BHUMAHMUE! JIOITYCKAETCA YCTAHOBKA U U3BJIEUHEHUE MOJVYJIA B/U3
BJIOKA TP BKIIIOYEHHOM ITMTAHUU.

2.3. Hcnoan3oBaHHE MOTYJIA

[Ipexxne yeM HavaTh paboOTy ¢ MOAYyJeM, HEOOXOIUMO O3HAKOMHTHCS C IKCILTyaTal[HOHHOMN
JOKYMEHTalMe W KOHCTpyKuued monayns. llepen mpucoennHeHWeM JMHUNA CBSI3U C JTAaTYAKAMUA U
BBOJIOM CHCTEMBI B IKCIUTyaTallli0 OJIOK, B COCTaBE KOTOPOTO HMCIOIb3YEeTCS MOAYJb, TOJKEH OBITh

HaACKHO 3a3CMIJICH.

BHUMAHMUE! [IPU HEOBXOIMMOCTHU OTKIIIOYUTDL IIMTAHUE JATUYUKA,

3AIIUTAHHOI'O OT MOJAYJS, TIIOJI3YHKOBBIA TIEPEKJIIOUATEJIb S HA
13
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JIMEBOU INNIAHKE MOJVYJIS HEOBXOJIMMO ITEPEBECTHU B IIOJIOXXEHME «O».
I[IOCJIE OKOHYAHUA PABOT IIEPEKIIIOYATEJIb HEOBXOJUMO IIEPEBECTU B

TTOJIOXKEHUE «l».

2.3.1 Koumponas pabomocnocoonocmu

Jnst HArJIAIHOCTH OTOOPAKEHUSI COCTOSIHUS M KOHTPOJSL PEKHUMOB padOTHl HA IMEPETHIOI0

IUIaHKY MOAYJId BBIBCACHLI JIBAa MHIAWKATOPAa Ha OCHOBC ABYXIBCETHBIX CBCTOAUOOB. PaCH_II/I(I)pOBKa

PEXKUMOB CBCUCHUA NHAUKATOPOB IIPUBCCHA B Ta6m/1ue 3.

Ta6auna 3. Pe:xkuMbl pa60Thl HHIMKALMHA

HNuauxkarop/ CooObITHE
pPesKHM CBeYeHMs
HNunukatop SYS
[TocTostHHOE CBEUeHHE He Bemosnnsercs ynpasisromas nporpamma B MK
KpacHbIM
[IpepbiBuCTOE CBEUEHME Het oOmena o o6oum nHTepdheiCHBIM KaHaIaM
KpacHbIM

TlocTostHHOE cBeueHuEe
JKEJITBIM

Ecth 00MeH o 00ouM HHTEpEHCHBIM KaHATaM

HpepLIBI/ICTOC CBCUCHHC
KCJITBIM

EcTb 00MEH TOJIBKO 110 OAHOMY UHTEP(EHCHOMY KaHATy

Nuaukatop BBIKIHOYEH

OTCYTCTByeT MMUTaHWE CUCTEMHOM YacTH

Nuaukatop IN

IIpepeiBUCTOE CBEUEHME
KpaCHBIM

OTCYTCTByeT NN OTKJIIFOYCHO IMUTAHUEC JaTYHUKa

IlocTostHHOE cBeueHue
KpPacHbIM

O6peuiB miu K3 B nienu naTanka

IlocTostHHOE CBeueHue
3CJICHBIM

JIunus B HOPpMC, JaTUHUK BKIOUYCH

I/IHI[I/IKaTOp BBIKJIFOYCH

JIuaus B HOPpME, JAaTUYUK OTKIIIOYCH

[IpepsiBHCTOE CBEUEHUE
KpPaCHBIM BCEX UHIUKATOPOB

HecoBnanenue naeHtrudukaTopa Moays ¢ JTaHHBIMU
KOH(Urypauu (BO3MOKHO IIPU YCTAHOBKE MOJIYJISL B «UYKOE»
MJIATOMECTO OJIOKA)

@ IIpumeuanue - [IpepbIBHCTOE CBEUEHNE KPACHBIM BCEX MHAMKATOPOB - TPU3HAK
HEeCOBMa/IeHUs UACHTU(UKATOpa MOAYIIS C JAHHBIMU KOH(GUTYpaluu (BO3MOXKHO NPU YCTAaHOBKE
MOJTYJISl B «4Y>KO€» TIATOMECTO OJI0Ka)

2.3.2 Bo3mosicHble HEUCRPABGHOCHU U MEMOObL UX YCMPAHEHUA

B nannom ITYHKTC TMPUBCIACH IICPCUCHb BO3MOKHBIX HCHCHpaBHOCTeﬁ, KOTOPBIC MOTYT

BO3HUKHYTb B mnponecce

(cMm. Tabnuity 4).

HCIIOJIBb30BaHUA MOAyJid, )51 MCETOABI ux YCTpaHCHUA
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Tabauua 4. Bo3Mo:kHbIe HEHCITPABHOCTH M METO/IbI HX YCTPaHEeHH s

IIpu3Hak HeMCNIPaBHOCTH

Bo3MoskHas npuunHa
HEHCIIPABHOCTH

JelicTBHA 110 YCTPAHEHUIO

WNunukatop SYS - nocTossHHOE
CBEUCHHUE KPACHBIM (HE
BBIMOJIHSACTCS YIPABIISIOIIAs
nporpamma)

Hewucnpasnocts
CUCTEMHOM 4aCTH MOJYJIS

3amena u3 3UII, otnpaska
MOJIYJISI U3TOTOBHUTEIIO

Nunukatop SYS - npepsIBHCTOE
CBEUCHHE KPACHBIM (HET CBSI3U 11O
000ouM nHTEephEHCHBIM KaHaJIaM)

OOpBIB JINHUU CBS3H

[TpoBepuTh JIMHUIO CBA3U

HecootsercTBre
apaMeTpoB CBS3H
BEAYILIEr0 yCTPOUCTBA U
MOZYJIst

— IlpoBepurs napameTpsl CBA3U
Ha BEAYILIEM YCTPOMCTBE
— Ilpoeputs mnonoxxenue DIP-

[EepEKIIr0YaTeNs SW1
(em. m.2.2.1)

He cormacoBana unu
HCIIPaBHUJILHO
corjiaCoBaHa JIMHHA CBA3HU

[TpoBepuTh nonoxeHue
IIEPEKIIIOYATENIEN COIIaCyOIIMX
pesuctopoB SW2 u SW3 Ha
KpOCCOBOI1 myiaTe O10ka

HewucnpaBHocth
CUCTEMHOM 4aCTH MOJYJIS

3amena u3 3UII, otnpaska
HEHCIPAaBHOT'O MOJTYJIS
U3TOTOBUTEIIO

Nunukatop SYS - npepsiBUCTOE
CBEUEHUE KEIITHIM (HET CBSI3H 11O
OJTHOMY U3 UHTEP(PEHCHBIX
KaHaJIOB)

OOpBIB IMHUU CBS3H

[TpoBepuTh IMHUIO CBA3U

HecootsercTBre
MapaMeTpPOB CBA3U
BEAYIIETO yCTPOWCTBA U
MOJTYJISt

IIpoBepuTh mapaMeTpsl CBA3U HA
BEJlyILIEM YCTPOUCTBE

He cornacosana min
HETPAaBUIILHO
corjacoBaHa JIMHHUA CBA3U

IIpoBepuTs nos0KEHUE
MEPEKIIIOYaTENEN COacyoIInX
pesuctopoB SW2 u SW3 na
KpOCCOBOH miare 6J0ka

HewncnpaBHocTs
CUCTEMHOM 4aCTU MOJYJIS

3amena u3 3UII, otnpaska
HEHCIIPaBHOT'O MOAYJIS
U3TOTOBUTEIIO

OTtcyTCTBYET CBEUEHHE
nHaukaTopa SYS, ocTanbHble
MHIUKATOPBl QYHKINOHUPYIOT
(OTCYTCTBYET MMUTAaHNUE CUCTEMHOMN
4acTu)

HewncnpasHocTs
CUCTEMHOH 4aCTU MOJYJIS

3amena u3 3UII, ornpaBka
HEUCIPAaBHOI'O MOJYJIs
U3TOTOBUTEIIO
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IIpu3Hak HeMCIPABHOCTH

Bo3moxHasi npu4inHa
HECUCIIPABHOCTH

JeiicTBHS 110 YCTPAHEHUIO

HNupukarop IN - npepbiBuCTOE
CBEUYEHHUE KPACHBIM

OTKIIFOYEHO TTUTaHHUE
IaTIuKa

[TepeBecTr MOA3YHKOBBIN
nepexiogarens S1 wim S2 B
noJyiokeHue «l»

HewucnpaBHocth
BCTPOEHHOT'O MCTOYHHUKA
MUTaHUS

3amena u3 3UII, ornpaBka
HEUCIIPABHOT'O MOYJIst
M3TOTOBUTEIIO

Nupukarop IN - nocrosiHHOE
CBEUCHHUE KPACHBIM

OO6pwiB mu K3 B e
JaTaruKa

Ilo naHHBIM Ha BEpXHEM ypOBHE
OIIPEIEIUTh COCTOSHUE JINHUU,
YCTPAaHUTh HEMCIIPABHOCTH B
LENX JaTYNKa

HewucnpaBHOCTh BHELIHUX
pesuctopoB R1, R2

3aMEHUTDH BHEUIHUE PE3UCTOPHI

R1 w/vimm R2

Bce HWHJIUKATOPBI HC CBETATCA

OTKJIIOUEHO TUTAHUE
OJIOKa

[TpoBeputh nutanue 610Ka

[Ieperopanue 3amUTHOrO
IIPEOXPAHUTENS

3amena u3 3UII, otnpaska
HEHCIPAaBHOT'O MOJTYJIS
U3TOTOBUTEIIO

HpepLIBI/ICTOG CBCUYCHUC KPAaCHbIM
BCCX MHAUKATOPOB

YcraHoBKa MOYJISI B HE
COOTBETCTBYIOIIIEE EMY
mIaToMecTo OJIOKa

YcTaHOBUTH MOYJIb B
COOTBETCTBYIOILIEE EMY
IUIATOMECTO OJI0Ka

I[J'IH 3aMCHbBI MO YJIA HeO6XOI[I/IMOZ

1) B ciyuae HEO0OXOAUMOCTH (CM. M. 2.3) MPH MOMOIIX MOJI3YHKOBOTO TMepekioyarens S1

Ha J'IPIIICBOfI IMMaHeJIM MOOYJIA OTKIIIOYMTh IIUTAHUEC JATUYHKA,

2) 0CaOUTh U OTBEPHYTh KPETICKHBIC BUHTHI;

3) wu3BjIE€YHL MOYIIb U3 OJIOKa,

4) 3aMeHHTh MOJYJb Ha UCIPABHBIN, YCTAHOBHB Ha HOBOM MOJYJIE TPEOYyEeMYIO CKOPOCTh

obmeHa (cwm. 1. 2.2.1);

5) mpu MOMOIIH TMOI3YHKOBOTO Mepekrodaress S1 moAKII0YNTh MUTaHUE JaTIHKa.

PemonT MOAYJIA MPOU3BOAUTCA CUJIaMU MPECANPUATUA-U3TOTOBUTCIIA.

2.3.3 Mepul 6e30nacnocmu npu IKCRIyamayuu Mooyis

HpI/I OKCILTyaTalluku  MOAYJIA HCO6XO,[[I/IMO CO6J'IIOI[3TL InpaBujia W CJICAOBATL BCCM

pEeKOMEHJalMsiIM B TOJHOM COOTBETCTBMHM C pasjieliamMu Hacrosmero PO,

KOHCTPYKIUHA M3JENHS, €ro

JKCIUTyaTaIuH,

0COOEHHOCTSAMHU

HeﬁCTBYIOIHI/IMI/I MMOJIOKCHHUAMHU  HOPMATHUBHBIX

AOKYMCHTOB, IICPCUYHCM 00s13aTENbHBIX Tpe60BaHHI>i MO0 TCXHUYCCKOMY 06CJ'Iy)KI/IBaHI/IIO U PCMOHTY.
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Kpome TOro, HeoOXOIMMO BBINOJIHATH MECTHBIE HMHCTPYKIUH, ACHCTBYIOIIME B JaHHOMN

OTpaciii NPOMBIIJIICHHOCTHU, a4 TAKKC APYTHUC HOPMATUBHBIC NOKYMCHTLI, OIPCACIIAIOIIHNEC IIpaBUJIa

OKCILTyaTallud B3PbIBO3AIIUIIICHHOT'O 3J'ICKTpOO60py,Z[OBaHI/IH .

Heprimonaenne BbINICYKA3daHHBIX HOPM H Tpe6OBaHHﬁ, MOXET IIPUBECTH K OIIaCHbIM

IIOCJICACTBUAM ISl )KU3HU, 3/10POBbs YEJIOBEKA WIIM OKPYKAIOLIEH cpebl.
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3 TEXHUWYECKOE OBCJIYKUBAHUE

Haxopsmmiics B 9KCIUTyaTaliii MOLyJIb HE TPEOYET TEXHUYECKOTO O0CITYKUBAHHMSL.
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m Pykogodcmeo no akcnnyamayuu

4 TEKYIIUA PEMOHT U 3AMEHA

Mopayns sBAsieTCS BOCCTAaHAaBIMBAEMbIM M PEMOHTONPUTOAHBIM u3JenueM. B mnepuon
9KCIUTyaTalliy B CIIydasx, HEe TPEOYIOUIMX 3aBOACKOT0 PEMOHTA (MM BbI30Ba OpUTrajbl MPEANPUSTHI-
M3TOTOBUTEINSI) MOTPEOUTENI0 pa3peliaeTcs CBOMMM CHJIAaMU MPOU3BOJUTH 3aMEHY BBILICAIIUX W3

cTpos Moxyaeit (cm. mm. 2.2.1, 0), 3aTpeGoBaHHBIX HITH MOJYYEHHBIX Y TPEANPUATHI-U3TOTOBUTEIIS.

s BHUMAHHWE! PEMOHT MOJYJEN JOJDKEH BBIIOJHATHCS TOJIBKO
M3rOTOBUTEJIEM. HECOBJIIIOJEHUE JJAHHOI'O TPEBOBAHUS BJIEYET 3A COBOU
I[TOTEPIO TAPAHTUU ITPEJITPUATUA-UITOTOBUTEJIA AO « OMHUKOH».

CBenieHuUsl 0 HEUCIIPABHOCTSAX 3aHOCATCS B pa3zell «YYeT HEUCIPABHOCTEHN MpHU IKCILUTyaTallui»

nacropTa.
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5 IHOPAIJOK XPAHEHUA

XpaHeHHEe MOIyJsi MOXET OBITh KPAaTKOBPEMEHHBIM (TapaHTHMHBIM) ¥ JUINTEIBHBIM B
OTaIJIMBAEMOM XPaHUJIHILIE.

["apanTuiiHbIA CPOK XPAHEHHS MOYJIA C MOMEHTA U3TOTOBJICHUS: 42 Mecslia.

CpoOK IIMTENIBHOTO XpaHEeHUsI MOAYJs B OTariuBaeMoM xpaHuiuiie: 10 ner.

[Ipu xpaneHun MOJYJsl CAEAYET BBIACPKUBATH CIEAYIOIINE MapaMeTPhbl OKPYKaroleh Cpeibl:

— B OTaIUIMBAEMOM XPaHWJIMILE TEMIIepaTypa BO3/ayXa JOJDKHA OBITh B MpeaesiaX OT ILTIC

5°C no mmroc 40°C, oTHOCUTENNBbHAS BIIaXHOCTH A0 80% mipu Temmeparype mitoc 25 °C 6e3
KOHJICHCAIIUU BIIaTH;
— cojeprKaHHue KOPPO3UMHBIX areHTOB B aTMOC(Eepe XpaHWIHINA HE JOJDKHO MPEBHIIATH:
1) cepuucroro raza 20 Mr/mM3 B CyTKH;
2) XJIOPUCTBIX coieii 2 Mr/M3 B CYTKH.

Mopayne mepen 3akiajKodl Ha JUIMTENIbHOE XpaHeHHue (10 HMCTEYEHUH TapaHTUHWHOTO CpoKa
XPaHEHHS) I0JKEH ObITh MEPEKOHCEPBUPOBAH.

KoncepBanust JgomkHa TMPOBOAWTHCS B IOMEIIEHUU TMPU  TeMmIepaType  BO3lyxa
witoc 20°C £5 °C u oTHOCUTENBHOM BiaxkHOCTH He 60see 70 % 0e3 pe3kux KojaebaHui TeMIepaTyphl.
[Tomemenne MODKHO OBITH 3AIIUINCHO OT NPOHUKHOBEHUS B HETO aTMOC(EPHBIX OCAJIKOB U
KOPPO3MOHHOAKTUBHBIX T'a30B (XJIOP, CEPOBOAOPO/I, aMMHAK, CEPHUCTHIN ra3 u ap.). [Ipu npoBeaeHun

paboT Mo nmepekoHcepBaluy cieayeT codmonats Tpedoanus 6ezonacHocty o 'OCT 9.014.
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6 TPAHCIIOPTUPOBAHMUE

TpancmoptHass Tapa W yINaKOBKa  OOECIEYMBAIOT  COXPAHHOCTh  MOAYNIS  IpH
TPAHCIOPTUPOBAHUH BCEMU BHUJIAMU TPAHCIIOPTA: aBTOMOOUIIBHBIM, JKEJI€3HOI0POKHBIM, BO3TYLITHBIM
(npu ycnoBUM pa3MelIeHUs MOJIYJs B T€pPMETU3UPOBAHHOM OTCEKE) B COOTBETCTBUU C IpaBHIIaMU
TPAHCIIOPTUPOBAHUS I'PY30B HAa COOTBETCTBYIOLIEM BHJIE TPAHCIIOPTA U IIPU XPAHEHUHU €T0 B TEUEHUE
CPOKOB, YKa3aHHBIX B pa3Jieie 5.

[Tpy HeoOXOIMMOCTH HOBOW TPAHCIIOPTUPOBKHU YIMAKOBKY MOJYyJIEH ClieqyeT MPOU3BOJIUTH B
clleyIolel mocne0BaTeIbHOCTH:

1) KaxKablii MOIYJb 3alIaHBACTCS B MOJMITHICHOBBIHN MAKET M YKIIAJbIBACTCS B OTACIBHYIO
KOPOOKY BMECTE C COIMPOBOTUTEIILHON JTOKYMCHTAIIMCH;

2) KOpoOkHM ¢ MomyinssMu B KoimuyectBe 20 IIT. yNaKOBBIBAIOTCS B YKJIAJOYHBIH SIIHK.
VYKIagoyHbld SAUIMK TIOMEHIaeTcss B TapHbIA sAMMK. [IpoMexyTKu 3amoiHsSIOTCS
roppupoBantbsiM kaptoHom T-30 (I'OCT P 52901-2007);

3) TpaHCIOPTHBINA SIIUK MapKUPYETCs IODKHBIM 00pa3oM (CM. MpaBuiia MapKUPOBKH,
nepeyrciacHHbie B pasnene 1.5).

[Ipu TpaHCHOPTHPOBAaHMHM YHNAKOBKAa MOMAYJS JIOJDKHA OBITh 3allMIlieHa OT MPSIMOro
BO3JICHCTBUS aTMOC(HEPHBIX OCATKOB.

TpaHcniopTupOBaHKE BCEMU BUAAMU TPAHCIIOPTA MOKET MPOBOJAUTHCS B CIEIYIOIINUX YCIOBUSIX
(TOCT 21552-84):

— TemrmepaTypa OKpysKarllero Bozayxa ot Mmunyc 50 go mmoc 70°C;

— OTHOCHTEIIbHAs BIAXKHOCTh 98% mnpu Temmnepatype mitoc 25°C;

— armocepnoe nasienue ot 12 klla (90 MM pr. ct.) 10 100 kIla (750 MM pT. cT).

[Tpu morpy3ke M BBIFPY3KE MOAYJIHM HE OpocaThb, COOMIOAATH MEPHI MPEIOCTOPOKHOCTU OT
MOBPEXKACHUS TAPHOTO SIIHUKA.

[Tocnme moOrpy3ku B TpPaHCIOPTHOE CPEACTBO SIIUK 3aKPEIUIAETCS C ILEJbI0 HMCKIIOYEHUs

BO3MOXXHOCTH €0 MPpOU3BOJIBHOI'O NIEPEMCILICHHA.
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7 YTHIN3ALUA

Marepuansl, IpuMEHsIEMbIC IS YIAKOBKH MOJYJS M €r0 COCTaBHBIX YacTeW, MOTYT OBITh
MOJTHOCTBIO TepepabOTaHbl U UCTIOIB30BaHbI TIOBTOPHO.

Moynb, €ro COCTaBHBIC YaCTH, MAaTEPHAIbl U KOMIUICKTYIOUIHE U3JIENUs CIPOCKTHPOBAHBI U
W3TrOTOBIICHBI M3 BBICOKOKAYECTBCHHBIX MATEPHAIOB M KOMIIOHEHTOB, HE COJEpPIKAIlMX BPEIHBIC
BEIIECTBA, TOKCUYHBIC MAaTEpHalbl W JAPYyrde€ KOMIIOHEHTBI, OTPHUIATEILHO BIUSIONIUE HAa
OKPYKaIOIIYIO TIPUPOJIHYIO CPENly U KOTOPhIE MOKHO YTHIM3UPOBATH U HCIIOJIB30BaTh MOBTOPHO.

Monynb, ¥ Jpyrue ero COCTaBHBIC YACTH, MOJJICKAIINE YTUIIA3AINN, HEOOXOIMMO TTPUBECTH B
HEMPUroJHOCTh U yrunuszuposath B coorBerctBuu ¢ ['OCT P 52108-2003, 'OCT 17.2.3.02-2014 u

JICHCTBYIOIIMM 3aKOHOIATEIHCTBOM PD.
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8 ITPABUJIA O®OPMJIEHUS 3AKA3A

[Ipn odopmieHnn 3aka3a Ha MOAYIM B OJIaHKE 3aKa3a HEOOXOJMMO YKa3aTh CIIEAYIOLIHE
TaHHBIC:

— «Haumenosanuey - yKa3bIBaeTCs MOJHOE HAMMEHOBAHNE MOYJIS;

—  «Kon-60» - YKa3bIBACTCA KOJIMYCCTBO IMMOCTABJIACMBIX I/I3I[eJ'II/H>'I JAHHOT'O HAMMCHOBAHU.

Kpome Toro, B 611aHke 3aka3za MOTYT ObITh OTOBOPEHBI OCOOBIE YCIOBUS MOCTABKU MOJTYJICH.

23



® Modynb egoda duckpemHbix cueHanog Di907
m Pykogodcmeo no akcnnyamayuu

9 CCBIJIKHM HA HOPMATHUBHBIE TOKYMEHTbDI

Tabauua 5. HopmaTuBHbIE CCHUIKH

O0o3Ha4yeHne JOKyMeHTa

Homep pa3nena, moapasaeda,
NYHKTA, B KOTOPOM J1aHa CChLIKA

AJIT'B.420609.030 PD
broku BBoa-BEIBOIa McKpoOe3onacHbie BBB-01, BBB-02,
bBB-03. PykoB0oICTBO 110 3KCILTyaTalluK

1,11

I'OCT 31610.11-2014(1EC 60079-11:2011)
B3apriBoonacHeie cpenpl. YacTs 11. O6opynoBanue ¢ BUIOM
B3PBIBO3AIIUTHI HCKPOOE30IacHas JJIEKTPUIECKas eTb i

11,21

I'OCT IEC 60079-14-2013
B3spriBoonacueie cpenpl. YacTs 14. [IpoekTupoBanue, BIOOp 1
MOHTA DJIEKTPOYCTAaHOBOK

11

I'OCT 21552-84

CpencTBa BEIYHCIUTENbHON TeXHUKU. OOIIMe TEXHUYECKHE
TpeOoBaHUs, MpaBUIa MIPUEMKHU, METOIbI UCTIBITAHHH,
MapKHpPOBKa, YIIAKOBKA, TPAHCIIOPTUPOBAHKUE U XPAHCHUE

I'OCT 26828-86
W3 nenus mammmHOCTpOEHUs U ipubopocTpoeHus. MapkupoBka

1.4

I'OCT 14192-96
MapkupoBKa rpy3oB

1.5

I'oCT 515-77
bymara ynakoBo4Hasi OUTyMHUpOBaHHasl U JAETTEBAs.
TexHuueckue ycaoBus

1.5

I'OCT P 52901-2007
KapTtoH rodpupoBaHHbIi /1 yIaKOBKU TPOTYKIIHH.
TexHudeckue ycaoBus

15,6

I'OCT 9.014-78
EC 3KC. BpemeHnHast npoTUBOKOPPO3HOHHAS 3aIIUTa
nznenuit. O6mue TpeboBaHus

I'OCT P 52108-2003
Pecypcocbepexenue. Obparienue ¢ orxogamu. OCHOBHBIE
IIOJIOKCHU S

I'OCT 17.2.3.02-2014
[IpaBuiia ycTaHOBIEHUS JOITYCTUMBIX BBIOPOCOB
3arpsA3HAOIINX BELIECTB IPOMBIIUICHHBIMU NPEAIPUATUAMU
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10 CHHUCOK COKPAILIEHUM

Tabauua 6. TepMuHBI, COKpanIeHusI U ONpeaeTeHust

Coxpaienne IosicHenue
AL AHasnoroBo-1u¢poBoi mpeodpa3zoBaTelb
bBB biiokx BBoma-BeIBOgA
BK Biiok KOMMYHHMKAITMOHHBIN
BIIO Berpoennoe nporpammHoe o0ecrieueHme
3UIl 3anacHble YaCTH, UHCTPYMEHT U NIPUHAJIEKHOCTH
uimn W3onupyrommii mpeodpa3oBaTelib HAMPSHKEHUS TUTAHUS
JIC JluHeWHBIN CTa0MIN3aTOP
JICHA Jlunelinasa cxema u30as0UU
MK MukpoKoHTpoIIep
MKCO MHOropyHKIMOHAIBHBIN KOHTPOJLIEP CBSA3U C 00BEKTOM
IC [lepexitouarenb cKOpocTH 0OMEHa JaHHBIMU U PEKUMOB PabOThI
Cru Cxema rajibBaHUYECKON U30JISIUN
C3 Cxema 3a1uThl
C3U1l Cxema 3alMThl BXOAa OT UMITYJIbCHBIX MEepPEeHAPSKEHHM
C30T Cxema 3alMThl 1 OTPAaHUYEHHS BBIXOJHOTO TOKA
CHu CxeMa MHOIUKAIINU
CKHA Cxema KOHTpOJI UCIIPABHOCTH
CKT CxeMa KOHTpOJI TeEMIIEPaTyphl
Co Cxema ¢punbTpanuu
U dopmupoBaTens uHTEpdeiica
[Tporoxon oOMeHa no untepgericy RS-485 ocHoBaHHbII Ha
EmiBus apxutektype «Master/Slavey («Bemymmit/Benomblii»). 3akpbIThIii
KOMMYHHKAIIMOHHBIN npotokos1 pazpadbotku AO « 9IMUKOH»
1’C Inter-Integrated Circuit mociegoBarenpHas mHa

RS-485 (EI1A-485)

Recommended Standard 485 (Electronic Industries Alliance-485)

CTaHAapT PU3NYECKOT0 YPOBHS MHOTOTOYEUHOTO MOCIEI0BATEILHOTO

uHTepdeiica nepeaayn TaHHBIX

TVS-anoxn

Transient VVoltage Suppressor - quoj ist oAaBICHUS HMITYJIbCHBIX

HepeHaHpH)KCHI/Iﬁ
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Pykosodcmeo no akcniiyamauuu

IMPUJIIOKEHME E

(cmpaBouHoe)
IlokoaeBka pazbema X1 moayas Di907
Taomuna E. 1
Homep koHTakTa I/Ine}clzyrlg):ﬂlzamp Of;:;:;(::zn IMpumeyanue
Al VA
A2 ov1i
A3 ov1
A4 ADRO
A5 ADR?2
A6 ADR4
A7 GND
Bl ADR5
B2 ADRG6
B3 Al
B4 B1 CUCTEMHA:A
MATUCTPAJIb
B5 A0
B6 BO
B7 GND
C1 ov2
C2 24V1
C3 24\/2
C4 ADR1
C5 ADR3
C6 GND
C7 GND
Al12-B12-C12 +E 1
AL3-BI3-CI3 IN 2 VICKPOBE30IACHBIE
Al4-B14-C14 - 4 HEIA
A15-B15-C15 - 3
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MNPUJITOXKEHMUE F

(00s13aTENIBLHOE)
CerteBast agpecanusi MOaYyJist
Taomauna E.1
CocTosiHe MUKPOTIEPEKII0YATEIA Ha
Anpec O T Anpecanusi IJIaTOMeCT ILiaro-
MOAYI A6 G Ad A3 A2 Al A0 MecTo
0 OFF OFF OFF 0 0 0 0 X1
1 OFF OFF OFF 0 0 0 1 X2
2 OFF OFF OFF 0 0 1 0 X3
3 OFF OFF OFF 0 0 1 1 X4
4 OFF OFF OFF 0 1 0 0 X5
5 OFF OFF OFF 0 1 0 1 X6
6 OFF OFF OFF 0 1 1 0 X7
7 OFF OFF OFF 0 1 1 1 X8
8 OFF OFF OFF 1 0 0 0 X9
9 OFF OFF OFF 1 0 0 1 X10
10 OFF OFF OFF 1 0 1 0 X11
11 OFF OFF OFF 1 0 1 1 X12
12 OFF OFF OFF 1 1 0 0 X13
13 OFF OFF OFF 1 1 0 1 X14
14 OFF OFF OFF 1 1 1 0 X15
15 OFF OFF OFF 1 1 1 1 X16
16 OFF OFF ON 0 0 0 0 X1
31 OFF OFF ON 1 1 1 1 X16
32 OFF ON OFF 0 0 0 0 X1
47 OFF ON OFF 1 1 1 1 X16
48 OFF ON ON 0 0 0 0 X1
63 OFF ON ON 1 1 1 1 X16
64 ON OFF OFF 0 0 0 0 X1
79 ON OFF OFF 1 1 1 1 X16
80 ON OFF ON 0 0 0 0 X1
95 ON OFF ON 1 1 1 1 X16
96 ON ON OFF 0 0 0 0 X1
111 ON ON OFF 1 1 1 1 X16
112 ON ON ON 0 0 0 0 X1
127 ON ON ON | 1 | 1 1 1 X16
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