17.09.2020 5M9-200-2-T_u3m.6 W3B.72-20

v AO "3NEKTPYM AB"

MOAYJIb MOIITHOI'O CHJIOBOI'O KJIFOYA 5M9-200-2-T
ITACIIOPT

1 OIIMCAHUE MOAVYJIA

1.1 Monayns MomrHOTO cuiioBoro kimoda SM9-200-2-T (manee — MOIyIb) B METAIIOMIIACTMACCOBOM
KOpITyCE Ha OCHOBE KPEMHHUEBBIX SMUTAKCHAIBHO-TNIAHAPHBIX MOJIEBBIX TPAH3UCTOPOB C N30JIMPOBAHHBIM 3a-
TBOPOM H N-KaHaJIOM, U HMEIOIIUI B CBOEM COCTaBE TEMIICPATYPHYIO CUTHATM3AIINIO, IPEIHA3HAYEH [T pado-
ThI B KJIFOYEBBIX CTA0MIIN3aTOpaX, UMITYJIbCHBIX HICTOYHHKAX JICKTPOIUTAHUS, B CXEMaX JIEKTPOIPUBO/IA,
YIPaBICHUS K KOMMYTAI[K OOPTOBOM U JIPYroy anmapaTypsl CIIEHUATBHOTO Ha3HAYCHHS.

1.2 DnekTpuyeckas cxeMa COSJIUHEHHS SJIEMEHTOB MOJYJIS , TaOapUTHBIN YePTEK MO H300paKECHBI
Ha pUCyHKax 1, 2 COOTBETCTBEHHO.

D1
—O---- & 2
' Z
‘T i
=
D2 28
O----3 0
2 o S
10 ¢
AN
f P Unut
N
9 , Obw.
N
8 Crartyc
<
Cxema
TemnepaTypHou
curHanusagum

PI/ICYHOK 1- QHGKTPI/ILICCKEUI CXEeMa COCAUHCHUS 3JICMCHTOB MOIAYJIA

104 max
4 91,9+0,2 .
4x0,8
)
L—\
A L/
< | =
clo S y iy
= N R .
S|< I mAS
~ A
Sl g_ﬂ v o] &)
+
©
Yy

4nasa

445

Macca ne 6omnee 700 .
Pucynox 2 — I'aGapuTHBIi yepTEx MOTYIIs



2 OCHOBHBIE U ITPEJIEJIBHO-1O0ITY CTUMBIE ITAPAMETPBI

2.1 DnexTpuyeckue mnapaMeTpbl MOAYJIS MPH MPHUEMKE M MMOCTABKE JOJDKHBI COOTBETCTBOBATH HOPMaM,
IIPUBEJCHHBIM B Tabmuie 1.

2.2 DnexTpUYecKue mapaMeTpbl MOyJIel, M3MEHSIOIINECs. B TeUeHUE HapaOOTKH U HOPMBI Ha HUX yCTa-
HOBJICHBI B Tabmuie 2. OcrajabHbIe ANEKTPUUYECKUE MapaMeTphl JOJKHBI COOTBETCTBOBATH HOPMaM, YCTAHOB-

JICHHBIM B Ta6J'II/II_[e 1.

2.3 HpC,I[GJ'IBHO-,I[OHYCTI/IMBIe napaMeTpel U PEXHUMBI SKCIIJIyaTallun MOI[y.]'I@ﬁ JOJIXKHBI COOTBETCTBOBATh

3HAYEHUSM, IPUBEACHHBIM B Tabnuue 3.

Tabnuma 1 — DnexTpuyeckue napameTpbl MOAYJIS IPU MPUEMKE U TTOCTAaBKe

Haumenosanue napamerpa, eauHulbl | bykBenHoe  Buauenwme mapamerpa | Temnepary- | IIpume-
MU3MEPEHUH, (PEKUMBI U3MEPEHUIN) 0003HaYCHHE He He pa  cpendbl| YyaHue
[apamerpa MEHee Oosee Toxe, °C
1* TloporoBoe HanpsKEHUE 3aTBOP- Usn.nop 2 6 +95 1
UCTOK, B (Uss(thy)
2* COnpoTUBJICHHE CTOK-HCTOK B OT- R
KPBITOM COCTOSIHUH, OM, (RCH'OTK) - 0,0085 + 25
(Usu=10 B, Ic=200 A) Ds(on)
3* HavyanpHbIH TOK CTOKA, MA
> VL + +
(Usu=0B, Ucu= 200 B, npu Temrie- I((I:'HA;I - 1 8_5’6025’
patype - 60 °C  Ucu= 160 B) DSS
4* TOK yTEYKH 3aTBOP-UCTOK, HA, IsyT + 85, +25,
- +
(Ui = 20 B, Usy = - 20 B) (loss) 500 500 -60
5 ToHeri 3apsia 3aTBopa, HKI, Qs i 1500 + 05
(Usu=10 B,Ucu= 100 B,Ic =200 A) (Qc) (Trm.)
6™ BpeMs 3a1ep>KKH BKITIOUCHUS, t3n.BKIT
- +
He, (Ic=200 A) (taom) %0 %
7* Bpems HapacTaHUsl, HC, tup
- +
(Ic=200 A) (t) 160 25
8* Bpemst 3aJ1epKKH1 BBIKIIOUEHUS, t371.BbIKIT
- +
ue, (Ic=200 A) (tscorn) 295 2
9% Bpems cniaza, e, (Ic =200 A) t((t?ff)‘ i 94 +25
10 [TocTostHHOE MPSAMOE HAPSIKEHUE Unp i 5 + 95
muona, B, (Usu=0B,lc=-200 A) (Ust)
11 Tok nmoTpebiieHns CXeMbI TeMIIe- lnot i 20 + 85, +25,
paTypHO# CHTHATU3AIMH, MA (Icc) - 60
12* Temmneparypa BKIIOUEHUS CTa- T
TYCHOTO CHUTHaja Temreparypsl, °C, (,(I:,T'BK)H 100 110 +25
(UH — 15 B) st.on
13* Temneparypa BBIKIIOUEHHS CTa-
o Ter.BbIKI
TYCHOI'O CUTHaJIa TeMIeparypsl, °C, (Tatoft) 60 70 +25
14 OcraTto4HOE HaIpsKEHUE Ha BbI- Ucroct +85: +25:
Boje «Cratyc», B, (Usish) - 15 .60
(U]‘[ =15 B, Ictmakc = 20 MA) .
* IlapameTpsl, OTHECEHHBIE K YUCITY BaXHEUIIINX.
1 Ipu apyrux 3HAYEHUIX pabodel TeMIepaTypbl OKpYKarolei cpes (B quamazone +85 °C u
— 60 °C) Benn4rHa NOPOTOBOTO HAIPSDKEHUS 3aTBOP-HCTOK PACCYUTHIBACTCS C YUETOM TEMIIEPaTyPHOro Kod(hGHUIMeHTa
H3MeHeHus moporoeoro HanpspkeHus AUsi/AT], pasroro munyc 0,015 B/°C, roe AU3u — nu3MeHeHre HanpsyKeHHs 3aTBOP-
HUCTOK, a ATJ — UBMCHCHUC TCMIICPATYPbl KpUCTAJLJIA.




Tabnuua 2 — DaekTpudeckre mapameTpbl MOAYyJIeH, H3MEHSIONeCs B poliecce HapaOOTKH

HanmenoBanue mnapamerpa, enu- bykBennoe |3HaueHue napamerpa | Temnepa- | Ilpume-
HUIBI U3MEpPEHUH, (peXKUMBbI U3Me- | 0003HAUYECHUE HE HE Typa cpe-| YaHue
peHHUiA) napaMmerpa MeHee oonee | sibl, Tokp,”C
HavanpHbIN TOK CTOKa, MA, lc Ay 5 +95
Usu=0B, Ucu=200B) (Ipss)
Tabmuna 3 — IlpenmenbHo- [AONMyCTHMBIE MapaMmMeTpbl W PEXUMBI  AIKCIUTyaTalldd MOAYJeH Ipu
Tokp =25 °C
HanmenoBanue mnapamerpa, €IMHHILIBI bykBenHoe 3HaueHue napameTpa Pexxum
HU3MEpEHUI o0o3Ha4YeHue HE HE U3MEPEHU
napaMmerpa MeHee bonee
1 MakcuManbHO-OMyCTUMOE HapsKEHUE Uct.maxe 200 Usu=0;
CTOK-HCTOK, B (Ubssmax) I=1wMA
Usu
2 HanpspkeHue 3aTBOP-HCTOK, B -20 +20
(Uss)
3 MakcuMaibHO J10ITyCTUMBINA MOCTOSHHBII lc vaxe
- 200 Usu=10B
TOK CTOKa, A (lomax)
4 MakcuManbHO JTOMYCTUMBIA UMITYJIbCHBIH Ictmaxe (Ip- 600 Usu= 10 B;
TOK CTOKa, A Mmax) tumn= 10 Mc
5 HanpsikeHre nuTaHus CXeMbl TEMITEpaTyp- Un 10 20
HOM cHUrHanu3anuu, B (Ucc)
6 MakcuManbHOE HaNpsKEHHE BBIBOIA UcT make
30 Un=15B
«Craryc», B (Ust.max) -
o ICT.MaKc _
7 MakcuMaibHBINA TOK BeIBOAA «CTatycy, MA ( ) - 20 Un=15B
st.max

3 CBUAETEJIBCTBO O IITPUEMKE

Monynb(n)

3aB.Ne

(

IT.) COOTBETCTBYET(IOT)

texHuueckuM ycnoBusim AJIEN.435744.164 TY u npusHan(bl) TOTHBIM(M) 7S] SKCILTyaTallHu.

[Ipunst no uzBemeHno Ne oT
narta
Mecto s MecTo UIg nIrrammna
mramira OTK MPEICTABUTEIS 3aKa3UMKa
Mecto nns mramna «llepenpoBepka nponsBeneHa »
narta

Mecto s
mrammna OTK

MNPEACTABUTCIIA 3aKa34yuKa

MecTo 1 mmramiia




4 YKA3AHIA 110 OKCIUIYATALIUN

4.1 IlpucoenuHeHHe >MEKTPUYECKUX MPOBOJHUKOB M Kabeneil K CHIIOBBIM KOHTaKTaM MOMYJEH OcCy-
IIECTBIISIETCS ¢ MOMOIIBIO 00aTOB M8 M 11aii0, mocTaBisgieMbIX B cocTaBe uzaenuid. [logkinroueHrne cUaoBbIX
IIPOBOJIOB JIOJIKHO ITPOU3BOJUTHCS YEPE3 COENUHUTENH, UMEIOLME aHTUKOPPO3UOHHOE MOKPBITUE, OUUIIICHHbBIE
OT IMOCTOPOHHUX HacoeHUH. KpyTsamuii MOMEHT 3aTsKKH pe3b00oBbIX coenuuennid — (3,0 £0,15) H-m.

4.2 Mopaynu KpemsTcsl B anmaparype Ha MOHTaXHBIX IJIOCKOCTSAX B JI000H OpPHEHTAIlMH C ITOMOUIBIO
BHHTOB M5, 3arsiruBaemsbIx ¢ KpyTsaium MomeHToM (3,0 = 0,5) H-m. [Ipu MoHTaxe HeoOXoaumMo o0ecriedrnBaTh
PaBHOMEPHOCTD NPUKATHS OCHOBAHMS MOAYJIS K oxjaauTtemnto. C 3TOH LIEbI0 CIe1yeT BCE BUHTBI 3aKPyUUBaTh
paBHOMEpPHO B 2 — 4 mpreMa o04YepeHO, CHaYaIa pacnojioKEeHHbIE MO0 OAHON AUArOHAH, IIOTOM — IO IPYTOM.
[Tpu nemMoHTaXKe MOIYJIsI paCKpyYMBaHHE BUHTOB ITPOU3BOIUTH B 00paTHOM nopsake. He panee, uem uepes tpu
Yaca 1ocJjie MOHTa)ka BUHTBI HEOOXOAMMO JJOBEPHYTh, COOI01asi 3aJaHHBIN KPYTSIIUNA MOMEHT, T.K. 4YaCTh TeI-
JIOTIPOBOIAIICH MACTHI MOJT JABJIICHHUEM BBITEKAET, U KPEIUIEHUEe MOXKET oclabHyTh. [lociie okoHYaTenpHOro 3a-
TATUBAHUSI BUHTOB PEKOMEH/IYETCsI 3aKPEMUTh COeIMHEHUE KPACKOM.

4.3 HecunoBble BBIBOABI MOAYJICH 3aTBOP M YIPABIISIOMINN BBIBOJ UCTOKA MIPEIHA3HAYCHBI JIJISI MOHTA-
’Ka B amnmaparype nailkoil Wiy mpu MOMOIIY Pa3beMHBIX coenuHuTene. [lpu MoHTa)ke maikoil UCIONB3yeTCs
npunoit [IOC 61 I'OCT 21931-76. JonmyctumMoe 4uciio Mepenaek BBHIBOJAOB MOAYJIEH MpPU MPOBEIECHUU MOH-
TaXHBIX (cOOpouHBIX) omepaiuii — 3. PaccrosiHne ot Kopmyca MoIysst 4O MecTa MaKu — HE MeHee 2,5 MM.
Temmnepatypa maiiku — He Bbime (+260 + 5) °C. JInuTenbHOCTh MallKu OJHOTO BhIBOAA — He Oozee 5 c. Ilepen
MIPOBEACHUEM TOBTOPHOM Mailku HEOOXOIMMO OXJIAJIUTh BBIBOJI IO TEMIIEPATyPhl TOMEIIICHHUSI.

4.4 Tlpu ycTaHOBKE B ammapaTypy MOJyJb AOKEH IUIOTHO IpUJierath K TermiooTsoay. KoHTtaktupyto-
1asi IOBEPXHOCTh TEIUIOOTBOJA JO0JKHA MMETh I1epoxoBarocTh Ra He Oosee 10 MKM, OTKJIIOHEHMSI MO IJIOC-
KocTHOCTU — He Ooniee 0,1 MMm. J{ns yiayulieHus TEmIoBOro OajgaHca yCTaHOBKY MOJyJiel Ha MOHTaKHYIO TO-
BEPXHOCTh WJIHM OXJIQJUTENb PEKOMEHYETCSl OCYIIECTBIISATH C MIOMOIIBIO TeTutonpoBoasmmx nact tuma KIIT-8
I'OCT 19783-74, unu aHaJOTUYHBIX 110 CBOUM TEIUIOMPOBOISIIIIMM CBOMCTBAM.

4.5 Jlonyckaercs Ha OAMH OXJIAJNUTEIb YCTaHABJIMBATh HECKOJIBKO MOJyJIeH 0€3 TOMOJHUTENbHbBIX H30-
JUPYIOLUIUX MPOKIAI0K, MPU YCIOBUU, YTO HAIPSHKEHHE MEXKIY BBIBOJAMHU Pa3HBIX MOJYJIEH HE MpEeBbIIIAeT
MUHHUMAJIBHOTO 3HAYCHUS HANIPSDKSHUS TPOOOST M3OJISIIIMH KaXA0T0 U3 HUX UITU TIPH 3a3€MJICHUU OXJIATUTENS.

4.6 B ycraHOBKax MOAYJH CIEAyeT pacmoiiaraTb TakKuM o0pa3oM, YTOOBI MPEIOXPAHUTH UX OT JOTMOJ-
HUTEJIBHOIO HarpeBa Co CTOPOHBI COCETHUX AJIEMEHTOB. [l1ockocTy pedep WM MIaCTHH OXJIauTeNel JOKHbBI
OBITH OPUEHTHPOBAHBI B HAIIPABIEHUU BO3AYIITHOTO TOTOKA.

4.7 Ilpm Bcex pexuMmax OdKCIUIyaTallUM MOJYJs HE JIOMYyCKAaeTcs TMpeBbIIaTh MaKCHMaJlbHO-
JOIIyCKaeMyro TeMrieparypy p-n nepexona — 150 °C.

4.8 Moaynu UMEIOT B CBOEM COCTAaBE CXEMY TEMIIEpaTypHOM CHUTHAIM3AlMM, KOTOpas KOHTPOJIUPYET
TEMIIEpaTypy OCHOBAHMS MOJYJISI, MPU JOCTUKEHUU TEMIIEpaTypbl OCHOBAaHUS MOMAYJS BEIMYMHBI, PaBHOU
(100 ... 110) °C, mpoucXOAUT BKIFOYEHUE CTATYCHOTO CHUTHAJIa IO BBIBOAY «(CTaTycy, MPeACTaBIISIIONIEMY CO-
00l OTKPBITHIN KOJIEKTOP OMMOJISPHOTO TpaH3ucTopa. [lpu cHuKeHUH TeMIepaTypbl OCHOBAHUS MOITYJISl HUXKE
(60 ... 70) °C mpouCXOAUT BBIKJIIFOYEHHE CTATYCHOTO CUTHAJIA 0 BBIXOYy «CTaTycy.

[Tpu monade HampsHKEHUS MUTAHUS CXEMBI TEMIEPATypHON CHUTHAIHM3AINK MPU TEMIEpaType OKpyxkKa-
rotei cpenpl He 6ostee +85 °C u TemmnepaTtype ocHoBanus Moayis Menee 100 °C cTaTycHBIN CHTHAT MO BBIBO-
ny «CtaTyc» TOJKEH ObITh BBIKITIOUEH.

[Ipy OTKJIFOYEHUH W TMOCIEAYIONMIEM BKIIOYECHUN HANPSHKEHHUS BHENTHErO0 MCTOYHHMKA MUTAHUS CXEMBI
TEeMIIEpaTypHOU CUTHAIIM3AIMK U TeMIiepaType ocHoBaHMs Moayisi MeHee 100 °C BKIIIOUEHHE CTaTyCHOT'O CHUT-
Hana «CraTyc» He MPOUCXOIUT.

Ha pucynke 3 npeacraBneHa nuarpamMmma GyHKIIMOHUPOBAHHS TEMIIEPATYPHON CUTHATH3AIIUN MOIYIICH.

Tpan k

TBKn

TBbIKN

UctaTtyc

Pucynok 3 — Jluarpamma pyHKIIMOHUPOBAHUS TEMIIEPATYPHOUN CHUTHATU3AINT



CraTycHBII CUTHaJN TEMIIEpAaTYypHOW CUTHAJIM3AallMM PEKOMEHAYETCS UCIOIb30BaTh ISl IPUMEHEHUS B
COCTaBE aImnapaTypsl B CXeMax MpeJOoTBPAIAOIMX YBEIMUEHHE TEMIIepaTyphl p-h Iepexo/ja CUIOBbIX TPaH3U-
CTOPOB BBIIIE MAKCUMAJIBHO-A0ITyCcTUMOT0 3HaueHus 150 °C, wim nns peanus3anyy CBETOBOW MHIMKALIUU IIpe-
BBILLICHUSI TEMIIEPATyPBI.

5 TPAHCIIOPTUPOBAHME N XPAHEHUE

5.1 TpaucnoptupoBanue moayiei mo 'OCT B 28146-89 u 'OCT 23088-80.

Monynu B yakoBKe MPEANPUATHI-U3TOTOBUTEINS JOITyCKAETCSl TPAHCTIOPTUPOBATH TPAHC-
MOPTOM JIFOOOTO BHUJIa HA JIFOO0E PACCTOSIHUE B YCIOBHSX, YCTAHOBICHHBIX JCHCTBYIONIMMH MIPAaBUIIAMH TIepe-
BO30K I'Py30B Ha TPAHCIIOPTE JaHHOTO BUAA. TpaHCIIOPTUPOBAHHE IO KEJIE3HBIM 10pOTramMm
CIIEYET OCYIICCTBIIATh B KPBITHIX BaroHaX. TpaHCIIOPTUPOBAHHUE B OTKPBITHIX KEIE3HOIOPOIKHBIX
BaroHax, MOPCKUM WJIM PEUYHBIM TPAHCIIOPTOM JIOJKHO OCYILECTBIISATHCS B KOHTEHHEpax. TpaHcmopTupoBaHue
aBUAIIMOHHBIM TPAHCIIOPTOM — B TEPMETHYHBIX OTCEKAaX.

5.2 Xpanenue monyineit mo 'OCT B 28146-89 u TOCT B 9.003-80.

Moynu XpaHsT B YIIAKOBKE MTOCTABIIMKA WM BMOHTUPOBAHHBIMH B anmapaTypy B COCTaBe
00BEKTOB BO BCEX MECTAX XPaHEHHsI, KPOME OTKPBITHIX IIJIOMIAI0K, B COOTBETCTBUH C TPEOOBAHUSIMHU

I'OCT B 9.003-80.
6 TAPAHTUN U3TOTOBUTEJIA

6.1 T'apaatun npeanpustus-uzroroputens mo [OCT B 28146-89 u TtpeboBaHUSM, IPUBEICHHBIM B
AJIEN.435744.164 TY.

6.2 IlpennpusTHe-u3roTOBUTENb TapAaHTHUPYET COOTBETCTBHE KaydecTBa MOJyJiel TpeOOBaHUAM
AJIEN.435744.164 TV, npu cobmto/IeHuu MOTpeOUTENeM yCIOBUIM U MPaBUIJI XpaHEHUs, TPAHCIIOPTUPOBAHUS,
MOHTa’Ka M 3KCIUTyaTaluu, ycraHoBieHHbIX AJIEN.435744.164 TVY.

I"apanTHiiHBIIA CPOK PABEH MUHUMAJIbHOMY CPOKY COXPAHSIEMOCTH U COCTABIISAET 25 JIET.

["apanTtuitnas HapaOoTKa 10 oTkaza pasHa 50000 4. B penenax rapaHTHHHOTO CPOKa.

["apaHTUIHBINA CPOK UCUUCISIOT C AAThl U3FOTOBIEHUS TPUOOPOB.

6.3 Ilpeanpusarrne-u3roToBUTENb FTAPAaHTUPYET CBETOHENPOHUIIAEMOCTh MOTyJIEH.

6.4 IlpeanpusaTne-U3roToOBUTENb FAPAaHTUPYET YCTOMUMBOCTh MOAYJIEH K BO3ACHCTBUIO aKyCTHUECKOTO
IIyMa CO CJIEeIYIOIIMMH XapaKTepUCTHKAMU:

- nrama3oH yactoT oT 50 mo 10000 I';

- YpOBeHb 3BYKOBOrO AasieHus a0 170 ab.

6.5 IlpennmpusaTre-u3roTOBUTENb T'APAaHTUPYET YCTOMUMBOCTH MOIYJIEH K BO3JCHCTBUIO CTaTUYECKOU
K (Mecka) KoHnenTpamueit (5 £ 1) r/me.

6.6 [IpennpusaTHE-N3rOTOBUTENb FApAaHTUPYET YCTOWIMBOCTh MOYJIEH K BO3/IEHCTBHIO aTMOC(EpPHOro
MOHMXEHHOTO padouero nasienus 10 60000 I1a (450 mm.pT.CcT.).

7 PEKOMEHJIALIMU T10 YTUIIM3ALINN

Yrunuzanus u3genus (mepersiaBka, 3aXOpOHEHHE, Mepenpoiaxa) MPOU3BOAUTCA B MOPSAKE, YCTAHOB-
neHHoM 3akoHamu P®: ot 04 mast 1999r. Ne 96-D3 «O6 oxpane aTMOocPepHOTO BO3ayXan, OoT 24 utoHs 1998 r.
Ne 89-03 «O6 oTxonmax MpoU3BOACTBA U MOTPEONICHU», & TAKKE APYTUMHU OOIMIEPOCCUMCKUMHU U PETHOHAIIb-
HBIMU HOPMaMH, IPAaBUJIAMH, PACTIOPSIKEHUSMUA U TIP., IPUHATHIMU BO MCIIOJHEHUE YKA3aHHBIX 3aKOHOB.

AO «Qaextpym AB»; 302020, r. Opéa, m. Hayropckoe, 3a. 5/2, mom. 10;
Tes1. (4862) 44-03-44, dpakc (4862) 44-03-48; e-mail: mail@electrum-av.com, www.electrum-av.com
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