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B nepBomn yacTtn cTtaTbm, onybIMKOBAaHHOW B NpeabiayLiemM HoMepe
XXYpHana, paccMaTpuBasInCb OCHOBHbIE XapakTepUCTUKN N PeXXUMbI
paboTbl 3IeKTpoMexaHn4ecknx nepeknrodartenen (3MIK) BY /CBY-
curHanos, 6bina npueegeHa NHGoOpMaLUUS 0 HEKOTOPbIX TUMNAX
KoakcuanbHbix SMMK. CerogHsa peyb NONAET O APYrUX TUNAX Taknx

I'IEpEKﬂIO‘-IaTEI'IEVI.

TpaHc¢epHble (DPDT) 3neKTpoMeXaHUYecKue
nepeksnaioyarTenu

MepekayaTenn 3Toro TMna okasaancb Hanbonee BOCTpebo-
BaHHbLIMW MPW MPOBEAEHNWN PA3/INYHbLIX UCMbITAHWUI. OfMH
13 BO3MOXXHbIX MPUMEpPOB MUCMO/b30BAHNS TPAHCHEPHOro
DMK npeactaeneH Ha puc.dla. Mpu peanusaunm Takom
CXeMbl BK/OYEHUS [ABYX UCMbITbIBAEMbIX YCTPONCTB (VY1
1 1Y2) NosBASETCS BO3MOXHOCTb TECTUPOBATb UX C MOMO-

b ABYX NPUBOPOB 6e3 nepektoveHmns N3MepUTeNbHbIX
CBY-kabenen. ITO CyLLECTBEHHO CHMXAET TpYAOeMKOCTb
n3MepeHuin, obecneyvrBaeT MOBTOPSEMOCTL Pe3y/bTaToOB
M MOBBILLAET CPOK XM3HW NCMOb3yeMbix Kabenen. Mpume-
HeHVie TpaHCPepHOro nepexkatodaTesnss No3poaseT TaKkxke,
He nepeksito4as kabenew, obecneynBaTb NPOXOXKAEHNE CUT-
Hana Ha BbIXO, HeMoCpeaCTBEHHO MO0 Yepes Apyroe nsge-
e, HanpumMep GunbTp (prc.116). KpomMe TOro, € MOMOLLbIO
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Pric.11. BapraHThl UCII0/1b30BaHMsl DPDT-Tlepexiiouatesieil: a) HcclefoBaHe XapaKTePUCTHUK UCIIBITYeMBIX YCTPOKCTB Y1
U UY2 c npuMeHeHHEeM aHAIH3aTopa CIIeKTpa M aHAJIK3aTopa Liemel; 6) peanusalys peskuMa Bypass pH HCcCIel0BaHUU
XapaKTepUCTHUK GuabTpa O; B) cxeMa IByHAIIPaBIeHHOIO YCUIKTeIs
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00O "Pagmokomn”, reHepanbHbIN AnpekTop, vkochemasov@radiocomp.ru.
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TpaHCchepHOro nepexstoyaTens nerko
peanusyeTcs cxema iByHanpaBieHHOro
(bi-directional) ycunutens (puc.liB).
TpaHcdepHble  nepekayaTenu
BbIMyCKakOTCA MHOIrMMun npousBoamn-
Tenamu (Tabn.2) v Tak xe, Kak v apyrve
BUAbI YCTPOWCTB, Pa3N4atoTCst BUAOM
akTyaTopoB (pnc.12a, 6), HanM4mem nnm
OTCYTCTBMEM MOAABASOLLMX ANOLOB,
WHANKATOPOB, BHYTPEHHWX COrnaco-
BaHHbIX HArpy30K, NOrMYeCcKnX apamse-
POB, @ TAKXe 3NeKTPUYeCKUMU XapaK-
TEPUCTUKAMWU U KOHCTPYKTUBHbLIM
ncnonHeHvem. rlocnegHee 3aBUCUT
OT NpeabsABAsSeMbIX TPebOBaHWI 1 Tpa-
ONUWA NpeanpusaTU-M3roToBUTENEN.

cont o COM o
VIHANKATOPHbIE 1 (j/c) °—°\r\oj .
uenu
2(N/O) o——° 2° i
1
. " +COM °_[>i
nuTaHma 5 1o Zk Zk
/./KI( ]
. _]
\ 4 >(o—
J . ! J EBREX
J3 | J3 >(o—o
BY-coeauHuTenm
’ 2 >Oo— Y %
J1 g
a) K

Puc.12. [IpuHIMIKaAbHbe cXeMbl DPDT-niepexiroyaTesier ¢ akTyaTopaMu THIIA
Failsafe (a) u Pulse Latching (6)

Tabnuua 2. XapakTepucTHKHU TpaHchepHbIX (DPDT) mepexiodaTenen

Hara3oH CPOK CITY>KOBI,
dupma Mogens, cepus A IL, 16 Iso, 1B KCBH oKy
yacrtoT, I'T1y MJIH. IIUKJIOB
Dow-Ke
O.W y 411JNT 0-3,0 0,25 75 1,30 1,0
Microwave
Dow-Key
R 411FL 0-4,0 0,10-0,25 80 1,10-1,25 2,0
Microwave
Spinner BN512690 0-5,0 0,05-0,10 80-50 1,04-1,12 0,5
Ducommun
. Cepus TK4 0-40,0 0,3-1,0 70-50 1,30-2,00 1,0
Technologies
Ducommun
. Cepust TN/TNH 0-12,4 0,2-0,4 80-60 1,20-1,45 1,0
Technologies
Dow-Key
. 412 0-12,4 0,15-0,60 85-60 1,15-1,60 1,0
Microwave
Dow-Key
. 411C 0-18,0 0,1-0,5 85-60 1,10-1,50 1,0/5,0
Microwave
Teledyne Relays CS-37 0-18,0 0,2-0,5 70-60 1,25-1,50 5,0
EPX Microwave Cepuss MTRAN 0-18,0 0,2-0,5 70-60 1,25-1,50 1,0
RelComm
. RWS-WS3AB-1 0-18,0 0,2-0,5 80-60 1,20-1,50 1,0
Technologies
Sector Microwave
. Cepust SM7-1018 0-23,0 0,2-0,5 90-60 1,25-1,50 -
Industries
Teledyne Relays CCS-53 0-26,5 0,2-0,7 70-50 1,25-1,80 5,0
. Cepus SR-Tmin-
RLC Electronics . 0-26,5 0,3-0,8 70-40 1,35-1,80 1,0
min-R
MCLI Cepus C1 0-26,5 0,2-0,7 90-50 1,20-1,65 1,0
Charter
. . Cepus L1 0-26,5 0,2-0,7 90-50 1,20-1,65 1,0
Engineering

Ne8 (00158) 2016

SNIEKTPOHUKA HAYKA

TEXHOJIOTU S

BU3HEC 97



CBY-3JIEKTPOHUKA

www.electronics.ru

b 8

a)

Puc.13. Momnbie DPDT-miepexioyaTenu B KOAKCHAIBHOM
HCIIONHEeHUHU: a) Mozienb BN 512690 (Spinner); 6) Mozesb
417LP (Dow-Key Microwave)

MUHNATIOPHbIN TpaHcdepHbIN nepekatoyaTens
Tuna Failsafe CS-37 ¢ SMA-coeAnMHUTENAMU KOMMAHUN
Teledyne Relays xapakTtepusyeTcsl OJUTENbHbIM CPOKOM
cnyx6bl (ABa roga UAM 5 MAH. LUMKIOB), KOTOPbIA CHUXA-
eTca 40 1 MIH. LMKA0B MpU HANNYMK UHAMKATOPOB. B anana-
30He YacToT 0-18 'y B 3TOM DMK P, =380-35BT,IL=0,2—
0,5 4B, Iso =70-60 nb, KCBH = 1,25-1,50. Bpems nepexto-
4yeHusa He NpeBocxoamnT 20 Mc, MTBF = 6,8 MJH. 4, paboyni
AManasoH TemnepaTtyp coctasnsieT —54..85°C. B Hepabo-
4YeM COCTOSIHUM W3S BbIAEPXMBAKOT YAAPHbIe HArpy3Ku
(500 g) v 3HaunTenbHbIe BGpauun (10 g (CK3)).

B pexxmmax Failsafe n Latching moryt paboTtath SMIMK
cepum 411C ¢ coeanHuTenamm SMA nnam 2,9 m (K), npomseo-
Anmble KoMmnaHwen Dow-Key Microwave. Pabouni anana-
30H 3TKX Nepektodatenen 0-18 L, HO MOXET BbITb pac-
wupeH o 40 'y,

MepekawyaTenn, paccyMTaHHble Ha 60nbLIy0 MOLL-
HOCTb — 2,0-0,9 kBT B AnanasoHe yactot O-5 Ty, — npous-
BOAATCA KOMMaHwmel Spinner (puc.13a). 3Tn IMIK obecne-
4ymBakoT B paboyen nonoce yactoT KCBH <1,04-1,12, pa3ssisky
1s0=280-50 ab, BHOCKMbIe noTepu IL<0,05-0,10 ab, Bpems
nepektoderHuns T, <100 MC, CpoK cny>Kbbl =250 ThiC. LMKNOB
nepekato4eHns. Macca aTnux u3genmim pasHa 1200 T.

MowHble CBY-nepekntoyaTenm cepmum 417LP Tmvna Latching
KoMmnaHum Dow-Key Microwave c coeguHutensmm 7/16"
(pnc.136) paboTatoT B AvanasoHe 4actoT 20-2000 Mru, obe-
cneymsas IL<0,3 ab, 1so>65 ab, KCBH =1,5:1, T, <500 mc
N CPOK c1y6bl 100 ThbIC. LMKIOB NepekntodeHns. Jonyctun-
Mast BXoAHas MOLWHOCTb 3TUX DMIK B gManasoHax 4acToT
20-100, 100-1200 1 1200-2000 MTu He npeBbIWwaeT 4, 31 1KBT
COOTBETCTBEHHO.

MHOrvie npou3BOAUTENN BbLINMYCKAT TpaHCdepHble
nepekto4aTen B KOCMUYECKOM WCMONHEeHUU. Tak, KOM-
naHms Sector Microwave Industries npomssoamt CBY-
nepekatovatens SM7-1018 Tuna Latching, paccyMTaHHbIN
Ha Amanas3oH YyactoT 0-23 I'Tu. B 3TOM Amnana3oHe obecne-
ymsatotcs IL=0,2-0,5 ab, 1s0=90-60 b, KCBH=1,25-1,50.
CTaHAapTHbIE UCMbITAHUS HA COOTBETCTBME KOCMUYECKUM

Tabnuua 3. OCHOBHBIE XapaKTePHUCTUKU TPaHCHEPHBIX
(DPDT) nepekaouaTesier, BbIIIyCKaeMbIX KOMIIaHHEHN
Ducommun Technologies 151 KocMHUYeCKHX IPHUIOKEHUN

JormycTumas
Kocmuueckas Juamna3oH
BXO[IHas
mporpaMmma 4qacToT, I'T1x
MOIIIHOCTH, BT
MTSAT 0,1-2,9 26
LEO 6,9-9,0 10
Hot Bird-6 10,5-12,7 10
METOP 10,95-12,75 10
SWIFT 2,1064-2,2875 20
2,1-2,3 20,8
GLAST
14,8-15,2 55,2
SAMARITAN
- 6,0-8,0 2
Mission

YCII0BMSIM MO XKENAHWIO 3aKa34mMKa MOTYT BbITb CyLLEECTBEHHO
pacLmpeHobl.

HagexxHble, Ka4ecTBeHHbIe, BbICOKOYACTOTHbIe (00 46 L)
3MMK ¢ SMA-coeamnHuTensamm (puc.14a) Npon3BoanT KomMna-
H1g Ducommun Technologies. BO3MOXHbIe OMNLMN BKIKOYAKOT
akTyaTopbl TMNa Failsafe u Latching, nHAMKaTOpHbIE Lenu
1 NOAABASIOLLME ANOAbI. DTW NepektoyaTenm bbiim paspa-
60TaHbl 4715 Pa3INYHbIX KOCMUYECKMX Nporpamm (Taén. 3).

OaviH 13 Hanbonee N3BECTHbLIX NpomsBoauTener SMIK
KOCMWYECKOr o Ha3Ha4eHms — koMmnaHms Dow-Key Microwave.
Ee nzgenus (puc.146, B, Tabn. 4) HAXOAAT MPUMEHeHMeE B psiae
KOCMWYECKMX MpOorpamMm, peanmsyembiXx MHOTMMW CTpaHaMm,
B TOM Yncne Poccunen.

Hapsaay ¢ TpaHchepHbiMu DIMIK, Dow-Key Microwave
BbIMyCKaeT T-nepektoyaTesn KOCMUYeCKoro UCNoIHEHNS,
OT/INYAIOLLMECS TeM, YTO B HUX peasin3ytoTcs He [Be, a TpU
KOMBUHAL MM NPOXOXAEHMS BY-CUTHANO0B, Mexay YeTbipbMs

a) 6) B)

Puc.14. DPDT-iepexsirouyaTe/ I KOCMHYECKOTO UCIIOTHe-
HUSL: a) Mogerb TS4-443F005-10 (Ducommun Technologies);
6) 1 B) mozenu 707 u 401H2 (Dow-Key Microwave)
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Tabnuua 4. Xapakrepuctukyu DPDT- u T-miepeKiro4aTesell KOCMHUYeCKOro Ha3HavyeHHsl KoMIIaHUu Dow-Key Microwave

e Tun JnamnasoH IL (Maxo), 15 Iso (mun), | KCBH Macca P CPOK CI1y>KOBI,
SOMIIK yacToT, [Ty b (maxkc.) | (makc.), r BT MJIH. IIUKJIOB
4113HAC DPDT 1,25-1,65 0,20 60 1,20 185 50 0,05
700 DPDT 0-10,0 0,45 60 1,45 140 30 0,10
707 DPDT 0-18,0 0,50 60 2,00 70 6 0,10
411H DPDT 0-18,0 0,50 60 1,50 110 7 0,10
411HQ DPDT 0-27,0 0,45 65 1,45 55 2 0,20
511H T 0,36-0,38 0,10 60 1,22 210 200 0,10
511H T 0-4,0 0,25 60 1,25 95 260 0,10
511H T 2,50-4,39 0,20 60 1,25 195 140 0,10
511H T 1,0-8,8 0,24 60 1,25 670 35 0,10

noptamu (puc.15). 3T1 nepekaodatenn (prc.16) He TOMbKO
obecrneyrBatoT NPeBOCXOAHbIE TEXHUYECKME XapaKTepUCTUKN
(cm. Tabn. 4), HO U, HECMOTPSA Ha Manyo Maccy, CNoCo6HbI
nponyckaTb 3Ha4YMUTE/IbHble MOLHOCTM. OfHa 13 Moaenen
T-nepekntovatenen (511H-730322), npeaHasHadYeHHas A/s
paboTbl B AnanasoHe yactot 0-4,8 Ty, B npouecce UCrbl-
TaHUW NOATBEpAMAA CNOCOBHOCTL paboTaTh NpY MNKOBOW
MOLLHOCTK 270 BT Ha YactoTe 1,9 Ty 6e3 nposiBNeHust Myb-
TUNAKTOPHOTO 3¢ deKTa.

K Hambonee 3dpdexTnBHbIM DMK OTHOCATCA TakXKe
n3genns komnaHuu Mini-Circuits. Tak, nepekatyaTtesnb
MTS-18XL-B+ (Failsafe) B ananasoHe yactot 0-18 'TL, obe-
crnevymBaeT IL=0,10-0,25 gb, Iso=100-76 gb, KCBH=1,05-1,15,
P,, <10 BT. [py 3TOM CpOK CNy>K6bl U341 COCTABNACT OANH
rog unm 10 MAH. LMK/IOB Nepekstoyenns. OfHako, cienyet
MMeTb B BUAY, YTO TAKOWM CPOK CITy>KObl 0becnevmBaeTcs npu
P, <O,1BT, nyxenpu P, =1BTCHMXAETCA 40 3 M/IH. LIUK/I0B
nepeKItoYeHums.

CoBOeHHble TpaHcdepHble nepexatoyatenn B PXI-
ncnonHenumn (puc.l7a) npegnaraet KomnaHums Keysight
Technologies. B ananasoHe 4yactot 0-26,5 'L, oHW obecne-

4 4 4
1\ 1 i
O—)
2 3 2 3 2 3
MonoxxeHwue 11

MonoxeHwve | MonoxxeHwne Il

Puc.15. Bo3MOsKHBIE ITYTH IIPOXOKAEHMS CUTHaIa
B T-miepex/royaTesnsax

YMBAKOT Ype3BbIYAMHO HU3KUM YPOBEHb BHOCMMOrO OC/1a-
6neHns IL=0,20-0,86 Ab, 04eHb BbICOKMNI YPOBEHbL Pa3BA3KM
I1so=110-57 b n KCBH=1,10-1,65. B TeyeHwne cpoka >XUu3Hu
B 5 M/H. LMKNOB MepeknovaTenn obecneymsatoT NOBTO-
pSieMOCTb BHOCMMOro ocnabnenusa 0,03 ab, 4To npegonpe-
[enseT uenecoobpasHoOCTb UX UCMOML30BAHNUS B CUCTEMAX
TeCTMpPOBaAHWS MACCOBOM MPOAYKLIUN.
DPDT-nepexnto4artesnun, BbIMOJHEHHbIE B BMAe O4HOrO
6n0oKka aByx TpaHCcepHbIX DSMIK € BHYTPEHHVMW COrnaco-
BAHHbLIMW Harpy3kamu v pasHbiMU TUMAMU COEAUHUTENEN
(pnc.176), BbinyckatoTcs KoMnaHuen Logus Microwave.

MHoronosuuuoHHble J/IeKTpoMeXaHU4eckune
nepeksuaioyaTenu
MHOrono3numoHHble SMIK npuMeHstoTCs Kak npu TecTu-
pOBaHMM 6O/IbLUNX NAPTUIA PAAMOKOMMIOHEHTOB, TaK U Npu
pelleHnn 3a4a4y pe3epBMpOBaHUA C LLeNbIO MOBbLILLEHNS
HaLe>XHOCTW PasIMYHOro pofa CUCTeM.

[MpyMep MCNOo/b30BaAHUS MHOTOMO3ULKMOHHOIO SMIK
ON19 CHATUS XapakTepuCcTUK Habopa GunbLTPOB NpeacTas-
leH Ha pmc.18. C MOMOLLLIO 3TOr0 CTeHAA MOXHO MpOBO-

a) 6)

Puc.16. T-eperIovaTe v KOCMHUYECKOT0 UCIIOTHEeHHU S :
a) cpelHer MOITHOCTH; 6) 60JIBIION MOITHOCTH
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Puc.17. CnBoennsie DPDT-iepek/irouaTe/NH, BhIIIYC-
Kaemble KoMrnanusamu Keysight Technologies (a) u Logus Puc.18. CTeH[ /I TeCTUPOBAHHUS XaPAKTEPUCTHUK Ipe-

Microwave (6) 6eHKU GUIBTPOB

ANTb MHOrO4MceHHble n3mMepeHns 6e3
nepekat4eHnsa noacoeanHUTENbHbIX

- Bbixoabl
|<a6er|e|/|, YTO 3HAYUTE/IbHO NOBbILLAET

NpOV3BOAMTENILHOCTH OMNepaLnii. I N

3ajaya aBTOMATUYECKOro pesep- ! 2 3
BMPOBaHMS aKkTyasibHa B Tex C/iydasx, e B P P N ;
Korga annapaTtypa paboTaeTr B KOC- X M :
MOCE W eOMHCTBEHHOM BO3MOXHO- : ;
/M /M N\ M /M '
CTbI0 COXpaHeHus ee paboTocmnocob- : lR R lR .
HOCTW ABMAETCH 3aMeHa Bbllleawmx : 1 Feea)- j e b :
13 CTPOA Y3/10B PE3ePBHbLIMU. BbICTpast e :] /Z _~])- )2 u&m- )3 :jl /_ A :
aBTOMaTMYecKkas 3aMmeHa MoXeT rnoTpe- S ps P3 :
60BaTbCS U1 B TEX C/IyHasX, KOraa BbIXOA, ; A : .
N3 CTPOSA MOLLHbIX NPeaBapUTebHbIX : AN r s
KackafioB MPUBOAUT K KaTacTpopu- : M M r .
YeCKUM MOC/eACTBUSM B OKOHEUHbIX ] M—-_=—
BbICOKOMOLLIHbIX TPAKTAX.
ABTOMAaTMYeCKoe pe3epBMpoBaHume vl ><2 y3 2%
4acTo NPUMEHSETCH U B YCUIUTENAX
CO C/IOXKEHNEM MOLLHOCTEN, 1€ BbIXOZ, : I ) m_ T - L
M3 CTPOS OAHOrO MapLManbHOroO yeu- ! 0 —c
NNTENS NPUBOAMT K HeZonyCTUMoMy - o o3 : 5
bacomorpmiororoesirmmmepe IR e sl =
| -aa)- lf\nﬁ ||EeeeE '
Tpe>v<|$<aHaanoro cno>|<e|v-|m| MOLLHO- : T&/\_,\ AJRA A ,\j&/\_,\ :
cTen’, KOraa 4YeTBepTbid YyCUAUTeNb . P :
aBnseTca pesepsHbIM (purc.19). B pabo- : MM r\ X i
4yemM COCTOSIHMM BY-cmrHanbl Co BXOA0B : N MMH— M\ — >
1,2, 34epe3 ycunutenu Y1, Y2, Y3 nocty- : N 4k MN—1
NalT COOTBETCTBEHHO HA BbIXOAbI 1, I
2, 3 uepe3 HOPMaNbHO 3aMKHYTble ! 2 3
KOHTaKTbl DMK SPGT. Mpu BbIxOAe \%/—/
13 CTPOS BTOPOTO YCUAUTENS Y2 Ha ero Bxon
A Multiposition Backup Switch // Puc.19. [IpyMep MUCII0/1b30BaHKSI MHOTOIO3UIIMOHHOTO DMIIK Trna SP6T mis
Microwave Journal. July 1998. P.170-172. 3aMeHBI BBIIIEIIEro U3 CTPOsL YCUTUTENISI pe3epBHBIM
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Tabnuua 5. XapaKTepHUCTHKHA MHOTOIIO3ULIMOHHBIX KOAKCHAIBHBIX [1€PeK/IIodaTe/Ien

Tun nmepexaio- | JuamnasoH CpoK C1y>K05I,
dupma Mopgens, cepus IL, nb Iso, b KCBH
yartens yactoT, I'T1y MJIH. IJUKJIOB
Pasternack
. PE71S6086 SP6T 0-6,0 <0,3 >70 - 10,0
Enterprises
RelComm
. RMT-10S6A8 1P10T 0-8,0 0,15-0,25 | 70-65 1,2-1,3 1,0
Technologies
Dow-Key 5C1JW-4X0852-
. SP12T 0-8,0 0,2-0,8 70-60 1,2-1,8 1,0
Microwave ROHS
Ducommun
. N9-449C49FRV SP9T 0,4-8,0 <0,25 >80 <14 -
Technologies
Crapt I1C4-10 SPAT 0-10,0 0,1 55 1,5 1,0
Dow-Key
. Cepus 5E1 SP14T 0-18,0 0,3-1,0 75-55 1,3-2,0 1,0
Microwave
Magvention MC36-S18 SP6T 0-18,0 0,3-0,5 70-60 1,3-1,5 1,0
Charter
. . Cepus J8 SP8T 0-20,0 0,2-0,5 90-60 1,2-1,5 1,0
Engineering
Teledyne Relays CT-58 SP6T 0-26,5 0,2-0,8 70-50 | 1,25-1,80 5,0
Ducommun
. Cepusa QK SP3T-SP6T 0-40,0 0,2-1,0 70-50 | 1,30-2,00 1,0
Technologies

MEeCTO aBTOMAaTUYeCKN MOAK/IYAETCS pe3epBHbI YCUAN-
Tenb (PY). Mpy 3TOM KOHTaKTbI J2 1 P2 pa3mbikatoTcs n CBY-
CUIHa/ CO BXOAA 2 HA BbIXOA, 2 MPOXOAMUT Yepes KOHTaKTbI J2
1 R. LiBeTOM Ha pn1c.19 nokasaHo, Kak NpoxoAsT BbiCOKOYa-
CTOTHbIE (KpacHble NMHUK) U1 ynpasasolme (CUHKe, 3ene-
Hble, OpaHXeBble NIMHUM) CUrHASbI MOCIE 3aMeHbl Bbllle-
Lero u3 CTpost yCUIUTENS pe3epBHLIM.

MannTpa BbiMycKaeMblx 3apybexkHbIMU, B MEPBYIO O4epeab
aMepUKaHCKUMMN, KOMNAHUSMU MHOTOMO3ULIMOHHbIX DMTITK

a) 6)

Puc.20. MHoromno3uruoHHble DMIIK koMmanuu Dow-
KeyMicrowave: a) 12-0o3ULIMOHHBIN C BHYTPEHHUMU
Harpyskamu (Mogesns 5C1-5300); 6) 14-1103uLIMOHHEBIN 6e3
BHYTPeHHHUX Harpy3ok (Mogesns 5E1J-520802A-ROHS)

ypesBbl4aiHO pa3HoobpasHa (Tabs. 5). Tak, KoMnaHus Dow-
Key Microwave npegnaraet LWMpoKyro nHenky SMIIK, KoTo-
pble pa3IMyaloTCa YNCIOM BbIxo4oB ([0 14), BUaaMuM akTya-
TopoB (Normally Open, Latching 1 ap.), Kak ¢ BHyTPEHHUMMU
Harpyskamu, pacnofioXkKeHHbIMM 3a 3araylikamm (puc.20a),
Tak 1 6e3 Hux (prc.206). Hanmume BHYTPEHHWX COracoBaH-
HbIX Harpy3ok NnpuBOAUT K yBeNYeHWIo rabapmuTtoB 3TUX
SMIK. encTBUTeNbHO, PPOHTa/bHBbIE pa3Mepbl Mepek/toya-
Tenen SP12T 1 SP14T Ha prc.20 COCTaBASKOT COOTBETCTBEHHO
76,2%76,2 MM 1 63,5%x 63,5 MM, HECMOTPS Ha Pa3HULLY B KO-
yecTBe coeAmHUTenen. XapakTepucTukm MHOrOMO3ULNOH-
HbIX DMTK Tna 5E1 ¢ HopmManbHO pasoOMKHYTLIMW KOHTAK-

BbicokQYaCTOTHbIE
nepekatodaTeam

_-l U MaTpMLbl

YHUKAAbHbIE
PAAI/in(OMI‘IOHEHTbI
BEAYLLIAX ®UPM MUPA

PAANUOKOMII

www.radiocomp.ru

TBEepAOTEAbHbIE, SIAEKTPOME-
C aw lobat AKON xaHnueckme u MOMC-niepe-
o n = _ KAIOYATeAM MAAOW, CPeAHeN
""""" = et 1 GOABLLION MOLLIHOCTM, a TaK-
>Ke MepeKkAoYaTeAbHbIE MaT-
Pascall @\me;ﬁ VAaURIX PYLibl, B TOM UMCAE C HU3KIM
ypoBHem MM 1 6oAbLIMM
ST SKU3HEHHbIM LIKAOM B MOAO-
SN _msee®  \\laka ce vactor DC...140 [Ty,
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Tamu ciegyrowye: amanasoH 4actor 0-18 N'u, KCBH=1,3-2,0,
IL=0,3-1,0 4B, Is0=70-55 ab, T <20 MC, CpOK CNYy>KObI T MIH.
LMKI0B MNepektoveHns. Bce xapakTepuctnkm obecneym-
BalOTCs B ycnoBumax Bubpaumi (10 g (CK3), 20-20000 I'u).
B Hepaboyem cocTossHMM 3T SMIK nepeHocaT MexaHuye-
ckue yaapbi (50 g, AUTeNbLHOCTbIO T MC).

KomnaHus Dow-Key Microwave BblnycKaeT TakXe CTaH-
OapTHble MHOrono3mumoHHble MIK Tuna Latching ¢ N-
n SMA-coeamHuTenamm (Ans paboThl Ha YacToTax Ao 18,0
1 12,4 ITL, COOTBETCTBEHHO), OT/IMYAIOLLNECS HU3KMM YPOB-
HeM MM <—=160 ABH. MakcMManbHOe YMCI0 BbIXOLOB Mpw
MCMOMb30BaHUM coeanHUTener Tuna N pasHo 12 (cepus
5C1W), a ana SMA-coeamHuTenen — 6 (cepuns 561JW).

MHorono3nymoHHble SMIK Trna SP3T, SPAT, SP5T, SP6T
BblnyckaeT komnaHusa MCLI. B yactHocTn, mogenn A3—AG6
(Momentary) (puc.21), E3-E6 (Failsafe, Latching), O3-06
(Latching, Failsafe), V3-V6 (Failsafe, Latching, BHyTpeHHMe
cornacoBaHHble Harpysku), W3-W6 (Latching, BHyTpeH-
HWe cornacoBaHHble Harpysku), D3—-D6 (Failsafe, Latching).
Bce n3gennsa ocHauleHbl MTOMexonoAaBnsaoWnMMmM AnoaamMmm
W MHAMKauMen. Pabo4ymii AmanasoH 4actoT 3Tux SMIMK npo-
CTnpaeTca fo12,4;,18,0 1 26,51Tu.

LWnpokaa nuHenmka npoayKuumM MHOFOMO3ULMOHHbBIX
DMK noaaepxuveaetcs komnaHvern Narda Microwave East.
Mepekntoyatenn cepuin 110 1 130 (SPNT, SPI2T) pa6oTatoT
B AnanasoHe yactoT 0-12,4 Ty, obecneymBas IL=0,2-0,7 ob,
Iso=80-60 ab, KCBH=1,2-1,8, T =15 mc. YcTponcTBa MoryT
MOCTaBNATLCA B paznyHbIX onumax (Latching, Latching Reset,
Normally Open 1 ap.) n pabotaTh Npu pasvyHbIX yrpas-
naowmx Hanpskennax (12, 15, 18, 24, 28, 48 B). B HopMasib-
HbIX YC/IOBUSIX 3TU Nepek/toyaTenm obecnedymsatoT 4o 1 MH.

Llenn nutaHusa
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BY-BbIXOAbI

Puc.21. I[IpyHUMIKaAbHAsA CXeMa MHOTOIIO3MLIMOHHOTO
(SP6T) ODMIIK (Mozmens A6, akTyaTop Momentary, KoMIia-
Huga MCLI)

nepektoyeHn. OAHAKO CPOK CYXKObI 3aBUCUT OT HANYMS
B DMK nHamkaTopos. Tak, B nepektodatene CT-58 (kom-
naHuu Teledyne Relays) 6e3 MHAMKATOPOB CPOK CYX6bl
paBseH ABYM rogam unu 6onee 5 MJIH. UMKIOB Mepeksitoye-
HWW, & C UHAMKATOPAMM YMEHbLLIAETCS A0 1 M/IH. LMKOB.

Ocobble TpeboBaHWSA MO HALEXKHOCTU NpenbsBas-
toTcs K OMIMK, npegHasHaveHHbIM Ans paboTbl B KOC-
Moce. [lpumep TaKoro YeTbIpexno3MuMOHHOTO u3ae-
nmsa — wmopenb MS4-446E004 komnaHum Ducommun
Technologies. YCTpoMCTBO MpUMEHSETCA B AMANA30HE YacToT
300-2500 My npwu BbIXOAHOM MOLHOCTM 5 BT. OCHOB-
Hble XapaKkTepucTunkm atoro nsgenuns: IL<0,2 4b, 1Iso>80 ab,
KCBH<1,2, T,<40 mc. MepekntoyaTenb NpegHasHadyeH ons
CNYTHUKOBbIX CUCTEM CBSI3U U TECTOBLIX UCMbITAHUN B YC/10-
BUSIX BaKyyMa. [Lnsi STUX Ke Lienen KOMMnaHmsa cosgana 9-nosu-
LUMOHHBIN DMTK (Moaens N9-449C49FRV), paccUnTaHHbIN
Ha AmanasoH 4yactot 400-8 000 ML, 1 BXOAHYO MOLLHOCTb
10 BT (punc.22). 3HaumnTenbHO 60/ee BbICOKME Mepeksioyae-
Mble MOLLHOCTK 0becneynsatoT IMIMK komnaHum Dow-Key
Microwave.

Wnpokmn Habop DMIK BbINyckaeT M KOMMAHUA
Pasternack. 3T nepexato4aTenu pasnnyaroTcs KOHpuUrypa-
Lmen, KOHCTPYKTUBOM, CPOKOM C/1y>KBbl OT 0AHOr0 A0 10 M/H.
paboumx LMK/IOB 1 BEPXHEN FrpaHuLLEen pabodero ananasoHa
4actoToT 64040 U,

MHOrono3unumoHHble SMIMK (SP4T, SPGT) BbinycKkaoTCs
Takke B PXI-McnonHeHMn. OHM paboTatoT Ha YacTtoTax
00 26,5 TTL M UCMOb3YIOTCA B PA3/INYHbLIX MPUNOXKEHUSX,
npexge BCero B aBTOMaTU3MPOBAHHbLIX KOHTPOJIbHO-N3MepU-
Te/bHbIX KOMIJIeKCAX M CUCTeMaX CBSA3N. LLIeCTUNO3NLMOHHbIe
SMIMK komnaHum Keysight Technologies (Mogens M9157C)
obecneynBatoT UCKIOYNTENbHO BbICOKYK CTabWUAbLHOCTb
(noBTOPAEMOCTb) BEIMYMHBLI BHOCUMbIX NoTepb (0,03 AB),
HafZexHyto pasessky (90-60 AB), HM3Koe 3HayeHue KCBH
(1,2-1,7) v oAnTenbHbIA (40 5 MAH. NEPEKTIYEHNI) CPOK
CNYXKOLI.

KoakcuanbHble nepeknaoyaTean ¢ pyyHbim

N KOM6MHUPOBAHHBIM yNpaBAeHUEM

MOMMMO 3/1eKTPOMEXAHWNYECKMX Mepek/toYaTenein ¢ dnek-
TPOHHbIM yrpaBieHNEM HA MPAKTUKE UCMOMb3YIOTCS nepe-

Puc.22. 9-TI03ULIMOHHBIN IIepeKIodaTensb (MOLenb
N9-449C49FRV, Ducommun Technologies)
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¢ [InanasoH UV, DUV o MHOrokaHasbHble fla3epHble

* MpoekTHas Hopma 130, 90 HM reHepaTopbl N306paxKeHNi
» GasocapuratoLme WabnoHsbl e [poekTHas Hopma 0.6, 0.35 pm
o Onuusi NpsSIMOro PUCOBaHMSI % e BoicTpasi nepeHanaaka
* 16/32-nyyeBas apxuTeKkTypa noanoxka — wabnoH
\_ J k‘) . J
s

KOHTPOJ1b ) (
,—[ ®OTOLLAE/IOHOB CLENMEFDI |—
e [lpoekTHas HopMa 130, 90 HM
» TBepAOTENbHbIN Nasep
e KoHTposnb MeTogom Die-to-DB,
Die-to-Die, Surf.
 Bbicokasi nponsBoauTesb-
HOCTb

* TBepAOTE/NbHbIN UCTOYHMK
cBeTa

e [IpoekTHas Hopma 0.8, 0.5 um

o ABTOMaTMYECKMIM MacliTab

o [IBYCTOPOHHEE COBMELLEHNE

s
I
—

[ PEMOHT )
) ®OTOLUABJIOHOB

o DeMTOCEKYHAHI /
MMKOCEKYHAHBIV Nnasep o [1BYCTOPOHHSISA IMTOorpacms
0.2 /0.5 uM min anemeHT ¢ BbiCOKasi TOYHOCTb COBMe-
= — « Pasvep wabnoxa 7'x7" [ LeHus
I_ig e YCTpaHeHWe Npo3payHbiX U o Huzkast aedekTHOCTb

| [ KOHTAKTHASA ]
JINTOrPA®US .

¢ ABTOMAT, py4HUK

Henpo3payHbIx AedekToB LwabnoHoB
I KOHTPO/J1b ) ([ KOHTPOJIb U
TonoJsiorumn N3MEPEHME
o KOHTpO/b NPUBHOCKUMBIX % o ABTOMaTUYECKUIA KOHTPOSIb

nedekToB

-« ABTOMaTMYECKUIA MUKPO U
' MaKpo KOHTPOSb AedeKToB o KOHTpOsb KoopAnHaT
¢ BbicOKOe paspeLueHve e Bu3yanbHbIi KOHTPO/b

KoHTponb nnactuH |
\. J & J

* EAMHOEe TaMOXKeHHOe NPOCTPaHCTBO

* 50-neTHUiA onbIT pa3paboTKyM 1 MPON3BOACTBA NPELN3MOHHOIO ONTUKO-MEeXaHNYeCcKoro 060pyaoBaHUs
* BbICOKMIN ypOBEHb NMPUMEHAEMbIX TEXHOJIOTUI U COBPEMEHHOTO 060PYA0BAHUS

* TloNHbIN UMKN Pa3paboTKM U NPON3BOACTBA

* BblCOKOKBaNnMQpuLMPOBAHHbIN NepcoHan

* BblCOKOE KauecTBO MU3AeNnii NOATBEPKAEHO HALMOHANIbHBIMU U MEXAYHAaPOAHbIMU CTaHAAPTaMU

* BO3MOXHOCTb KOMM/IEKCHOV MNOCTaBKM 060pyA0BaHUS, B TOM YKC/e, afanTMpPOBaHHOTO s Poccuninckoro pbiHKa
NpOorpaMMHOro obecneyeHna aAns Noanep K NpoLEeCccoB N3roToBneHns ¢poTowabnoHoB 1 3D MoaenpoBaHus

=
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ana poronutorpadpum komnaHum GenlSys (fepmanus) &

GenlSys

o KOHTPO/Ib MUKPOPa3MepoB
o KOHTPOSIb HEMMOCKOCTHOCTY

Pecny6nuka benapycb Ten: (+375-17)226-09-82 E-mail: office@kbtem-omo.by
220033, r. MuHck (+375-17)223-71-28 kbtem.omo@gmail.com
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Puc.23. KoakcuanpHble CBU-IepexIovaTend ¢ pyYHbIM
ympaBiaeHHeM: a) mogaenb SOCI2EMT, kommaHus Logus
Microwave; 6) Mogens BN 754074, RoMIIaHUS Spinner; B)
Mozens BN 754645, kommaHus Spinner; r) mogens MFJ1701,
KomIaHus MF] Enterprises

KtoYaTeNN C PyYHbIM yrpaBaeHveM. Takue yCTponcTBa
6bIBAIOT TPEX PA3HOBUIHOCTEN:

e Mepek/toyaTenin, B KOTOPbIX YpaBAeHne MOXET BbIMo-

HSATLCS TONLKO PyYHbLIM CNOCOBOM;

e C3/IeKTPOHHbLIM yNpaBaeHMeM, B KOTOPbIX O4HA 13 OMLMiA
npegnonaraet TONbKO py4HOe yrpaBs/eHue;
* CKOMOVHMPOBAHHbLIM ypaBaeHeM, oHa 13 onuumn obe-

CnevymBaeT 1 31eKTPOHHOE, 1 Py4HOe yrpaB/ieHune.

M0 KOHCTPYKTMBHbLIM 1 APYTMM OCOBEHHOCTSIM MepeKsIo-
YyaTenn NepBoun 1 BTOPOM Fpynmbl He pasnnyatoTcs. B KOM-
H6MHMPOBaHHbLIX MepektovaTensx oba BMAA yrnpaBaeHUS
COYeTalTCa B OAHOM M3AeNNU. DNIeKTPOHHOE yrpaB/ieHne
obecne4ymBaeTCs Npy NepeBoAe PYKOSTKM PYYHOro yrnpasne-
HWS B HEeMTpanbHOe NonoxeHme. MNpu Apyrnx NOA0XKEHMNAX
PYKOSITKM PEXKMM 3/IEKTPOHHOTO YrpaBieHns 610KMpyeTCs.
B aHrN0s3bIYHOM InTEepaType 415 TAKOrO pexkMa pyyHoro
ynpasfieHnsa BBOAMTCA TepMnH manual override.

Mogfenn nepektoyaTenen C PyyvyHbIM yripaBieHUEM
oTAnyaTca 60abWKMM pasHoobpasuvem (puc.23, Tabn.6).
B SPDT-nepeksitoyaTensx Yacto NpUMEHSIIOTCS Tymbepbl
(Ducommun Technologies, Filtronic Sage Labs, Logus
Microwave). B ipyrvix BUAax nepexsitoyaTesneit UCnoab3yrTcs
PYKOSITKM, obecneymBatoLLimMe ANCKPETHOE MepeksilioyeHne
Ha ABa u bonee nonoxkeHnn. CpoKk CAy>bbl nepektoyaTe-
N1er 3TOro TMna TakXke onpeaenseTcs KOMYeCcTBOM LIMKI0B
nepekto4eHns. Hanpumep, 419 MHOMVX nepekatoYaTesnen,
BbIMyCKAaeMbIX KOMMAaHMen Spinner, KOIMYeCcTBO AOMyCTU-
MbIX NepekatoYeHnin npesbiwaeT 500 TbiC.

MepekntoyaTenn C py4HbIM yripaBieHneM SBASIOTCS nac-
CMBHbIMK CBY-yCTpOMCTBAMM, NO3BOSAOLWMMM MPOMNYCKaTb

Tabnuua 6. XapaKTepUCTHKH KOAKCHAIBHBIX CBU-IIepeK/IioyaTesell C Py4HbIM yIIpaBIeHHeM

THUII IepeKo- Juama3soH
dupma Mogens IL, nb Iso, b KCBH P,., KBT
yaTtens yactorT, [T1g
Pasternack
. PE7140 SPAT 0-1,0 0,10-0,60 > 50 1,10-1,40 <0,5
Enterprises
Pasternack
. PE7139 SP2T 0-1,3 0,10-0,50 - 1,10-1,40 <0,5

Enterprises
Alpha Delta 31004.N SPAT 0-1,5 0,10-0,30 60-50 1,15-1,25 0,25-0,15
Ducommun

. D1-400P10 SPDT 0-3,0 <0,20 > 80 <1,20 0,05
Technologies
Spinner BN 754645 DPDT 0-5,0 0,04-0,06 75-50 1,03-1,22 0,93-0,17
Spinner BN 759524 DPDT 0-5,0 0,05-0,10 80-50 1,04-1,12 2,00-0,90
Spinner BN 754070 DPDT 0-5,0 0,04-0,06 75-50 1,03-1,22 0,79-0,35
Bird 72R DPDT 0-10,0 0,02-0,22 - 1,06-1,30 0,85-0,075
Ducommun

. T2-400P20 DPDT 0-12,4 <0,40 > 60 <1,40 0,05
Technologies
Ducommun

R MG6-400P30 SPGT 0-18,0 <0,50 > 60 <1,50 0,05
Technologies
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Tabnuua 7. XapaKTepUCTHUKU KoaKcHanbHbIX CBU-IlepekIodaTeeHn, obecriedyuBaoIIuX B PaMKax OHOIO H3Le/IKs 3/IeK-
TPOHHOe U pyuHoe yrpasieHue (manual override)

Mopeins, Tum mmepe- Jluamnas3oH
dupma IL, nb Iso, nb KCBH AKTyaTop P.., KBT
cepus KJIpo4artens | 4acTtoT, [T
Spinner BN 941918 DPDT 0-0,86 < 0,05 >75 1,03-1,05 | [IBurarensb 73-25
Spinner BN 941989 DPDT 0-0,86 <0,03 80-75 1,06-1,08 | [IBurarteib 70-60
Jampro
Cepust RCSF DPDT 0-1,00 - > 60 1,25-1,40 | [BuUraresb 15,0-1,8
Antennas
Spinner BN 743741 DPDT 0-2,00 0,06-0,07 70-65 1,12-1,15 ConeHoup, 0,30-0,20
Spinner BN 754098 DPDT 0-5,00 0,04-0,06 75-50 1,03-1,22 ConeHoup, 0,79-0,35
Spinner BN 512716 3xSPDT 0-5,00 0,04-0,06 75-50 1,03-1,22 ConeHoup, 0,79-0,35
Jampro
Cepust RCSE DPDT 0-8,00 - > 60 1,05-1,30 | [Burartenab 1000-200
Antennas

CUTHaN NO OAHOMY M3 HECKObKMX BO3MOXHbLIX Hanpasne-
HUW. DTW U34S LUIMPOKO MCMOJb3YHOTCS MPU U3MEPEHUSIX,
a TalkoKke B KA4YeCTBe aHTEHHbIX CeNeKTopoB (CM. puc.23r),
B KOTOPbIX HE 3a,CI,EI7ICTBOBaHHbIe dHTeHHble uenn aBToMaTn-
YeckmM 3a3eMS0TCS, YMEeHbLIAS TeM CaMbIM YPOBEHb BHOCU-
MbIX MTOMeX 1 06ecnevmBas AOMNONHNTENbHYO FPO303aLLMTy.
MOLLHOCTb, Mponyckaemas 4yepes Takume nepeknovaTenu,
B 3HAYUTE/NIbHOW CTeMNeHn 3aBUCUT OT TUMNA UCMOMb3yeMbIX
coegHuUTenen. Hanpumep, nepekatoyaTens tuna SP2T

Puc.24. KomOHMHUPOBaHHBIE KOaKcHaapHble CBY-
nepexitouatenu (manual override): a) Mogens LMC224FML,
KoMITaHUS Logus Microwave, 6) mozenb BN 512716, KoMmIia-
HUs Spinner; B) Mozenb BN 941989, xommnaHus Spinner;

r) cepust RCSF, KoMIIaHUs Jampro Antennas

(Mogenb Delta-2B, npovssoanmas komnaHuein Alpha Delta)
C coegmnHuTensamMm Tuna SO-239 no3BongeT NponyckaThb CUr-
Halbl MOLLLHOCTbLIO 40 1500 BT B gnana3oHe 4yactoT 4o 30 MIy,
11000 BT B aManasoHe 4yactot 30—450 MTu,.

B cnyyasax, korga Hapsagy C py4HbIM Heobxoammo obe-
Cre4ymTb aBTOMATMYeCcKoe yrpas/ieHWe B Mepekatoyarene,
NPUMEHSIOTCA KOMBUHMPOBaHHbIE pelleHus (prnc.24). dnex-
TPOHHbIV PeXXMM yrpaBneHns B CBY-nepektoyaTensix Kom-
BMHNMPOBAHHOrO TMMA obecnevymBaeTCs NpU MCNObL30BA-
HUW CONIEHONAHBLIX aKTyaTOPOB, a TakXXe NocpeacTBOM ABU-
ratenemn.

KomnaHum Spinner npegnaraet HeTpaaMLUMOHHOE Tex-
HMYecKoe pelleHme C CONeHOUOHbIM yrpaBaeHneM, no3so-
nsolee ogHoOBpeMeHHoe nepexntodatbh Tpyu CBY-curHana
B paMKkax ofHOro 6,104HOro nepektoyaTens (CM. puc.246).
B ananasoHe yactot 0-5 1T 3TO n3genve npefocTaBiser BO3-
MOXXHOCTbL NepeKsioHaTh CUrHasibl MOLWHOCTBLIO 0,79-0,35 KBT,
obecneumBas npu 3toM IL<0,04-0,06 ab, 1so>75-50 Ab,
KCBH <1,03-1,22 1 BpemMs nepek/toyeHnss B pexmmMe 3ek-
TPOHHOrOo yrnpasseHns <100 mc.

Mpu ncnonb3osaHun B CBY-nepexntoyaTensax coneHon-
[10B CpefHee 3Ha4YeHne MpOonyCckaemMoun Yyepes HUX MOLL-
HOCTW 06bIYHO He mpeBbiwaeT 1 KBT. NMpuMeHeHne ABU-
raTenen yBenuMymMBaeT 370 3Ha4veHue go 1 MBT (1abn.7).
Heckonbko Mofenen Takmx nepekatodartesnen, KoTopble
pasnnyalTCca BUAOM UCMONb3yeMbiX coeanHuTenei (7/8",
1-5/8", 3-1/8", 4-1/2", 6-1/8" EIA), pazpaboTana KommnaHus
Jampro Antennas. lNepBble YeTbipe Moaenn obecneynearoT
nepeksitoyeHue CUrHasoB B AnanasoHe 4actot 1-1000 MTy,
nocneaHaa pabortaeTt Ha YactoTax 0—-8 000 MI'y. CpegHas
nepeksto4aemMas MOLWHOCTb Ha Yactote 2 Ml cocTtas-
naet gna atux mopaenen 15, 90, 200, 400 1 1000 KBT cooT-
BETCTBEHHO.

OKoH4YaHue cnedyem
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