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CBY-nepeknroyaTtenu, ynpasjisiemMmblie
no uHrepdencam USB, SPI u Ethernet

—@ 1 B.KoueMacos, K.T.H.!

YAK 621.389 | BAK2.2.2

Psip, KOMIIAaHUH ITPOU3BOAUT CBY-IIepeKrItodYaTenn, KOTOPhle YIIPABIISIOTCS
o uHTepdericam USB, SPI u Ethernet. ITogo6HbIe YCTPOMCTBA HAXOAST
IpHUMeHeHHe IIPpU pa3paboTKe, UCIBITAHUSIX U TECTUPOBAHUU PA3TUUHOIO
pofa u3nenui B 1a60OPATOPHBIX, IIOJIEBBIX U IIPOMBIIIJIEHHBIX YCIOBUSIX.

B cTaThe paccMaTpUBAIOTCS 0COOEHHOCTH U XapaKTepucTuku CBY-
IepeK/JIrYaTenel C yupasieHUeM 110 USB-, SPI- u Ethernet-uHTepdericam,
BBIITYCKa€MBIX Pa3HBIMHU ITPOU3BOAUTEISIMU.

BY-nepexknto4aTtenn, nporpammmpyemMbie no WH-

Tepdencam USB, SPI n Ethernet, npegnaratoT

KomnaHum Vaunix, Telemakus, PMI, Pasternack,
RF-Lambda, Qotana Technologies, Mini-Circuits, ETL, Corry
Micronics, Ranatec (Tabsn. 1, 2). YnpasaeHue 3Tumu nepe-
Kto4aTeNAMU BLIMOMHAETCA C MOMOLLbIO rpaduyeckoro
nHTepdenca nons3osatens (Graphic User Interface, GUI),
COBMECTMMOTO C OnepaunoHHom cuctemon Windows mam
APYrVMU CNelnanbHbLIMKW NporpaMmmamMu. 115 XxpaHeH s no-
[OBHBLIX MPOrpamMM MCNoiblyeTcs Gaew-namMaTb, 06bem KO-
TOpOW, HanprMep B NepektoyaTensx komnaHmmy Telemakus,
nocturaet 0,5 M6amT. Mo nHTepdency USB Ha nepexatoya-
Tenn, KpOMe TOro, MOAAeTCs MUTAOLLEee HaNpsXKeHre. B Ha-
CTOsILLEe BPEMS HA pbIHKE NpeACTaBaeHbl yCTPONCTBA TH-
na SPST, SPDT, SP3T, SPAT, SP5T, SPGT, SP7T, SP8T, SPI10T,
SP16T, DP8T (puc. 1).

Tpu mogenn SPDT-nepekntodatenen ¢ USB-ynpasneHnem
nNpomn3BoaNT KOMNaHms Telemakus. Ba 13 3TUX nepek/itoda-
Tenel (TES3000-60 1 TES7000-50 (puc. 1a)) — nornowatoLune,
a oauH (TES6000-30) — oTpaskaTenbHbil. MocneaHsa umdpa
B Ha3BaHWW BCEX TPEX MOLENEN COOTBETCTBYET LOCTUrAEMON
passsaske (Iso). BHocuMble noTepu (IL) BO BCex nepekoya-
TeNAx HaxoaaTcs B npegenax ot140 3 ab (tabn.1). B cocTas
noCTaBAAeMbIX U3LeNNN BXOAUT Gel-namMaTh, UCNOb3ye-
Mas oNs MHCTaNAaUMM M XPaHEHMS TECTOBLIX Garnos 1 Apy-
ron Heo6xoANMOoN MHGOPMaLUN.

B mMaTtepmanax KOMNaHuUu NpuBOANTCA NMPYIMEP UCMOSb-
30BaHMs USB SPDT nepekatoyatens Ans GopMmMpoBaHma Ya-
CTOTHO-MaHWMYyIMPOBAHHbLIX CUTHANOB Ha ero 06LLeM BbIX0-
he J, npy noga4ve Ha nopThl J, J, pa3IM4HbIX MO YacToTe KO-
nebanunn (pyc. 2a), a Takke ans GopMUPOBAHMA HA BbIXOLE
J, aMNINTYAHO-MOAY/IMPOBAHHbIX CMTHANO0B 13 KONebaHNs
reHepaTtopa, nocTynatoLlero Ha nopt J, (puc. 26). B nayse

' 00O «PaamokoMn», reHepasbHbI AUPeKTop,

vkochemasov@radiocomp.ru.

MeXay pagnouMnyabcamin KonebaHua 4epes nopr J; noja-
KK04atoTCa K Harpyske HI.

B ymncne nepsbix Ha pbiHKe MNosBUANCL USB-nepexntoya-
Tenu PEZ1IS3900 (komnaHumum Pasternack) m P2T-500M40G-USB
(komMnaHum PMI), oTAMYaoWMecs WUPOKMUM AMana3oHOM
yacToT (0,5-40,0 I'Tw) 1 pa3ssazkon Ao 60 ab (puc. 16, B co-
OTBETCTBEHHO).

YnpasneHue 4epes USB 1 Enternet obecneymBaeTcs Tak-
Ke B nornoulatoLem nepertodarene DCR-8 komnaHmm Corry
Micronics (tabn. 1, puc. Ir), npegHasHa4yeHHoOM Ans paboThl
B AManaszoHe 4actoT 0,02-18,0 [Ty, BHOCMMbIe NOTepu 1 pas-
BA3Ka COCTaBnaoT 4 1 80 Ab COOTBETCTBEHHO.

[Ba «yMHbIX» nmepekatodaTens SP4T (puc. 1a) u SP8T
CynpasaeHvem no Ethernet pazpaboTaHbl aHIIMIMCKOM KOM-
naHuner ETL. 3tu nsgenus (tabn. 1) npeaHasHaveHbl Ans pa-
60Tbl B AranasoHe 4actoT 850—2150 MT L,

Komnanuma Mini-Circuits npowussoanT SPDT, SPAT,
SP8T, SPIGT CBY-nepexatoyaTenn ¢ ynpasneHvem no USB
n SPI0T-nepekntoyaTenu, ynpaensemsie no SPI (puc. le—k).
Hanbonee WMPOKONONOCHLIM  Cpean  BbINyCKaeMbIX
Mini-Circuits USB/SPI CBY-nepeknoyaTenen aBngeTcs ms-
nenne USB-1SP2T-673 (tabn. 1, puc. le), peanvsoBaHHOe
Ha oTpaxkaTtenbHoM SPDT-nepexnto4daTene. Bce nopTbl ne-
pekntodatens J,, J, J, BbINOAHEHbI 50-OMHbIMK. BHOCKMMOE
ocnabneHve ¥ pasesa3ka B MOAHOM [AManas3oHe 4acToT
0,1-67,0 TTU M3MEHATCA BeCbMa CyLLEeCTBEHHO (puc. 3).
Psaa USB-mzgenuin komnaHuy Mini-Circuits peanv3oBaHbl
Ha MOraoLWaloLMX nepekoyaTensx, CxeMbl KOTOPbIX OT/AN-
4aloTCA TONLKO YNCIOM NMopToB (puc. 4). B nepeksoyaTene
USB-1SP8T-183 BHOCKMOE 0CnabneHure 1 passsaska C U3MeHe-
HMEM YaCTOTbl MEHSAOTCS BECbMa 3HaYMTeNbHO (puUc. 5a—r),
a pasBA3Ka B OTAE/bHbLIX C/1y4asx 3aBUCUT BECbMa CULHO OT
TemnepaTtypbl OKpyxatoLlen cpeabl (puc. 54, e).

Hawnbonee npencrtaBnTeNnbHytO NMHenky CBY-nepeknto-
yaTesnen, ynpasnsemMbix N0 USB- u Ethernet-nHtepdencam,
npou3BOAMT KOMMNaHmsa RF-Lambda (taén. 2, puc. 1a—n). O6-
LLiee 4MCNo Takmx nepekntodaTenen — 165 WT., B TOM 4ucae
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Puc. 1. KOHCTPYKIHMH TepeKIodaTesiell, yIIpaBiseMbIxX 110 nHTepdericam USB, SPI u Ethernet: a - TES7000-50 (Telemakus);
6 - PE71S3900 (Pasternack); B - P2T-500M40G-USB (PMI); r - DCR-8 (Corry Micronics); i - CST-POE-SW04-1082 (ETL);

e-Kk - USB-1SP2T-673, USB-1SP4T-183, USB-1SP8T-183, SPI-SP10T-63, USB-1SP16T-83H (Mini-Circuits); n-11 - RESP2TA3090GUSB,
RFSP3TA0006GUSB, RFSP4TA0218GUSBK, RFSP6TASM04GUSB, RFSP8TA0118CUSB (RF-Lambda); p - DBSA0802005000B
(Qotana Technologies); c-y - LSW-602PDT, LSW-602P4T, LSW-802P4T (Vaunix); ¢ - RI 2582 (Ranatec)

SPST — 25 wt., SPDT =29 wT., SP3T =17 wT., SP4T — 26 WT.,
SP5T — 17 wT., SP6T =17 wT., SP7T =14 wt., SP8T =19 wrT.,
SPI0T =1 WT. FpaHmLbl paboymx 4acToT 3TUX U3 NexxaT
B npedenax ot 0,015-0,035 I'u (Modens RFSP2TAIS35MUSB)
40 30,0-90,0 I'Tu (Mogens RFSP2TA3090GUSB). JonycTu-
Masi BXOAHAsh MOLLHOCTbL 3TUX MepekayaTenen HaxoauT-
cs B npegenax 0,2-1,0 BT, BHOCKMMOe ocnabneHume cocTas-
nset 0,5-12,0 b, pa3saska 80—40 ab, a Bpems nepekntoye-
HUS B OTAENbHbIX MOAENSAX He npeBbiwaeT 50 HC. Mo4Tur BCe
nepektoYaTeny, BbinyCkaemble 3TOM KOMMNaHmew, ynpasns-
toTca no USB- v Ethernet-nHTepdencam 1 nmib HeCKONbKO
Moaenen Tonbko no USB.

bAn3skye No CNOMHEeHWIO 1 XapaKTepucTUKam nepexsio-
YyaTenn BbIMyCKaeT Takxke KkoMnaHmsa Qotana Technologies
(Tabn.1, puc.1p), BblleALLlAas Ha PbIHOK C IMHENKOM USB-ne-
peiitodartenen SPST=SP8T KOHGUrypauyni. bosblas 4acTb
TUX M3Oennin obecnednsaeT manoe (<500 HC) Bpems KOMMY-
TaUWK, 3HaYnTeNbHY0 (60—-80 A5) pa3ssA3ky, a B OTALbHbIX
CNYYaAX M JOCTATOYHO BbICOKMI (1,0 100 BT) ypoBeHbL KOMMY-
TUPYEMOW MOLLHOCTW. HekoTopble 13 3TUX Moaenen pabo-
TaloT B gManasoHax 4yactot go 50 .

CBY-nepekaoyaTenn KoMnaHmm Vaunix (purc. 1c=y) Bbiny-
CKaKTCs MOA TOProBov mapkom Lab Brick B mpoYHbIX anto-
MUHWMEBbLIX KOPMycax B ABYX KOHGUrypaumsax: SPDT v SPAT.
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Puc. 2. CxeMBbl BRIIIOYEHUS U BpeMeHHbIe [HarpaMMBbl, II0SICHAOIIHe pa601'y

IIPOrpaMMHUPYeMOTo I10 USB IepeKIovaTesis B pesKUMax GOpMUPOBAHUS

YaCTOTHO-MAaHUITYJINPOBAHHEIX (2) M AMIUITUTYLHO-MOJYIMPOBAHHEIX (6) CUTHAIOB

Ta6nuua 1. [lepexiodyaTeny, yIrpasiaseMsle 1o HHTepdeiicam USB u SPL

Yepe3 USB-nopT Ha HUX nogatoT-
€S ynpaeasowme CUrHanbl U Hanps-
KEHMe MUTaHus. YnpasaeHune 3TUmMmn
nepekto4aTenaMm MoXeT OCyLlecT-
B/IATLCS BPYYHYIO MAW C NepCcoHaib-
HOro KOMMbKOTEpPa C NMOMOLLLIO Npu-
nlaraemMoro nporpaMmmHoro obecne-
YeHus, peannsytollero rpadunyeckmin
Nob30BaTENLCKNM MHTEpdEnC.

B  Hambonee  «NMpOABUHYTOM?
CBY-nepersitoyatene  LSW-802P4T
(tabn. 1, puc. ly) obecneympaeTcs
3HAYUTENbHbLIM  YPOBEHbL Pa3BSA3KM
(90 ab), manoe BpeMsa NepexoUHeHns
(50 HC) M ypoBeHb AOMYCTUMOWM BXOA-
HOW MOLWWHOCTM 8 BT. Hapsaay ¢ 50-Om
mogenamm LSW-502PDT, LSW-602PDT,
LSW-502PAT, LSW-602PAT 1 LSW-802P4T
BbinyckatTcs U 75-OM  mn3genuns
LSW-102PDT-75F ©  LSW-102P4T-75F.
BHOoCMMOe ocnabneHve 1 passaska
MeXay nopTamu 3TUX Mepektyare-
Nnew BeCbMa CUIbHO 3aBUCAT OT YacTo-
Tbl BXOAHOro curHana (puc. 6a, 6).

dupma Mogenb Tun Juara3oH 2 IL, Iso, T,
YacToT, IT1g Bt nb nb MKC
Vaunix LSW-102PDT-75F SPDT 0,01-1,0 <10,0 3,5 65 <0,3
Telemakus TES3000-60 SPDT 0,05-3,0 100,0 <1,0 60 2
Vaunix LSW-502PDT SPDT 0,1-5,0 15,8 1,5 70 0,09
(P8
Telemakus TES6000-30 SPDT 0,1-6,0 2,0 <2,0 30 0,033
Py 15)
Vaunix LSW-602PDT SPDT 0,01-6,0 <10,0 3,5 65 <0,3
Telemakus TES7000-50 SPDT 0,1-7,0 2,0 <3,0 50 0,033
Py 128)
Pasternack PE71S3900 SPDT 0,5-18,0 <0,1 <6,0 >60 6
Qotana Technologies DBSA0200802000C SPDT 0,8-20,0 1,0 1,6-2,7 70-65 0,5
(Py 15)
PMI P2T-500M40G-USB SPDT 0,5-40,0 <0,1 <6,0 >60 <6
Qotana Technologies DBSA0200504350C SPDT 0,5-43,5 0,2 2,0-4,5 85-55 0,5
(P
Mini-Circuits USB-1SP2T-673 SPDT 0,1-67,0 0,5 1,1-5,1 45-27 2000
Vaunix LSW-102P4T-75F SP4AT 0,01-1,0 <10,0 3,5 60 <0,3
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Ta6auua 1. I[IpoJosKeHHe

dupma Mogens Tumn Jramna3soH B s IL, Iso, T
yacTor, I['T1y BT nb nb MKC
ETL CST-POE-SW04-1082 SP4T 0,85-2,15 <0,01 <5,0 >65 -
Vaunix LSW-502P4T SP4T 0,1-5,0 15,8 1,5 60 <0,09
(Pyp)
Vaunix LSW-602P4T SP4T 0,01-6,0 <10,0 3,5 60 <0,3
Vaunix LSW-802P4T SP4T 0,1-8,0 5,0 2,5-4,5 90 <0,05
Qotana Technologies DBSA0402001800U SP4T 2,0-18,0 1,0 1,6-2,7 70-60 0,1
(Py 18)
Mini-Circuits USB-1SP4T-183 SP4T 0,1-18,0 0,5 2,5-4,5 70-60 2000
ETL CST-POE-SW08-1083 SP8T 0,85-2,15 <0,01 <6,0 >65 -
Mini-Circuits USB-1SP8T-63H SP8T 0,01-6,0 3,1 3,2-5,8 100-60 2
Mini-Circuits USB-1SP8T-183 SP8T 0,1-18,0 0,5 3,0-5,7 75-60 2000
Corry Micronics DCR-8 SP8T 0,02-18,0 0,2 4,0 >80 1
Qotana Technologies DBSA0802005000B SP8T 2,0-50,0 0,2 5,5-10,5 70-50 0,5
(Py 18)
Mini-Circuits USI-SP10T-63 SP10T 0,001-6,0 0,5 - 80 6
Mini-Circuits USB-1SP16T-83H SP16T 1,0-8,0 1,6 5,5-9,5 100-78 2
Ranatec RI 2582 DP8T 0,1-4,8 0,4 <4,8 >70 -

LLIMPOKNMU BYHKLMOHANLHLIMW BO3MOXXHOCTAMM 06-
nagaet nepewkaoydartens Rl 2582 komnaHmm Ranatec
(cMm. puc. 1d), obecneymBaowMim NOAKMIOUYEHNE KAXAO0r0
3 IBYX BXOO0B K /HOBOMY 13 BOCbMM BbIXOA0B. YNpaBieHue

ITopT ], BRIIOYEH
10

—0°C
—25°C

| | |
26,8 40,2 53,6
Yacrorta, IT1g

0 13,4 67,0

nepek/ilYaTeneM OCyLWecTBAsSeTCs No nHTepdencam USB,
1’C n LAN.

B 3aKt04eHMe OTMETUM, YTO PACCMOTPEHHbIE 3[1eCk Nepe-
KNto4aTe M OTANYAIOTCS OTHOCUTENHO HU3KOM CTOMMOCTBIO.

Pa3Bs3Ka MeXAy J, 1}, (mopt I, BKIIIOYEH)

110
—0°C
—25°C
90 —50°C
70
£2]
=
g
50 -
30
10 | | | |
0 13,4 26,8 40,2 53,6 67,0
Yacrorta, IT1g
6)

Puc. 3. BHocumele mmoTepu IL (a) u pasesa3Ka Iso (6) B mepexiatouaTene USB-1SP2T-673
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Puc. 4. CTpyKTypHas cxeMma IepexniodaTtenss USB-1SP8T-183

N

-

@unbTpbl HA COCPEAOTOUEHHbIX JJIEMEHTAX

KCBH B nonoce I'apaHTupoaaHHc;e

OuanazoH Monoca
YactoT, My nponyckaHua, % nponyckaHua 3aTtyxaHwve, ob
OHpeﬂeﬂﬂeTCﬂ OTCTpOHKOH
1—-3000 1,56—-2,0 OT HOMWHANBLHOW YacToThi

W nopsakom cunsTpa

ynHOeepuitHble 3aK
www.filin=rf.ru

gilter |
N ‘o y SRR

www.radiocomp.ru
filin-rf@radiocomp.ru

BHOCHMEIE NOTEpU B nonoce
nponyckauus, ab

3aswcaT oT nopsgka
thunsTpa

3HHK-M1400-b/6
* OHY 3 nopagka

* YacrtoTa cpe3sa 1400 Mly

* CBepxmarnsble notepu B nonoce
nponyckaHusa (go 0,3 gb)

* flonyctmas MoLlHocTb 125 BT

5CH7-525H250-4/4
* [1D 5 nopsagka
* HomuHansHasa yactota 525 My
* HerepmeTu4Hblin kopnyc
* [loa NOBEPXHOCTHBLIN MOHTaX
* Macca nagenua meHee 51

Ry,
i 9HCI7-T530.5-8/8
* ®HY 9 nopagka
* YacTtora cpesa 530,5 MI'y
* [epMeTu4HbIA KOprnyc
= [loa NOBEPXHOCTHBLIN MOHTaX
* Cpok cnyx6bl uagenus — 20 net

1093162 MocKaa,'BonrarpaACKulFl npocneKkT, 42 +7 495 020 4000/ +7 495 95 777 45
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Puc. 5. BHocuMble rtoTepH IL (a, 6) 1 pa3Bsska Iso (B-e) B mepekiatoyaTene USB-1SP8T-183
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Ta6nuna 2, CBY-nieperiodyaTenu KoMmnanuu RF-Lambda ¢ USB- u Ethernet-ympaBieHuem

Mopenb Tumn Jramna3oH IR IL, Iso, o
yacror, I'T1y BT nb nb MKC
RFSPSTA0004CUSB SPST 0,5-4,0 <1,0 <1,0 >80 0,1
RFSPSTA0220CUSB SPST 2,0-20,0 <1,0 <2,0 >70 0,05
RFSPSTASM50CUSB SPST 0,05-50,0 <0,5 <4,0 >60 0,1
RFSP2TA0002MUSB SP2T 0,001-0,2 <1,0 <1,3 >70 0,25
RFSP2TA0612CUSB SP2T 6,0-12,0 <1,0 <1,5 >80 0,05
RFSP2TA3090CUSB SP2T 30,0-90,0 <0,5 4,5 >40 0,1
RFSP3TA0106MUSB SP3T 0,1-0,6 <1,0 <0,5 >70 0,2
RFSP3TA0220CUSB SP3T 2,0-20,0 <1,0 <3,6 >60 0,05
RFSP3TA5SM50CUSB SP3T 0,05-50,0 <0,5 <4,5 >60 0,1
RFSP4TA0208CUSB SP4T 2,0-8,0 <1,0 <2,4 >60 0,05
RFSP4TA3033CUSB SP4T 30,0-33,0 <0,2 <5,0 >50 2-10°
RFSP4TA0250CUSB SP4T 2,0-50,0 <0,5 <4,0 >50 0,05
RFSP5TA0002MUSB SP5T 0,001-0,200 1,0 1,6 70 -
RFSP5TA0012CUSB SP5T 0,02-18,00 1,0 2,0 60 -
RFSP5TA5SM50CUSB SP5T 0,1-50,0 0,5 7,0 60 -
RFSP6TAS5M04CUSB SP6T 0,5-6,0 <1,0 <2,5 >60 -
RFSP6TA50118CUSB SP6T 1,0-18,0 <1,0 <3,7 >60 -
RFSP6TAS5M50CUSB SP6T 0,1-50,0 <0,2 <10,0 >50 -
RFSP7TA0204CUSB SP7T 2,0-4,0 1,0 1,6 80 -
RFSP7TA0220CUSB SP7T 2,0-20,0 1,0 4.4 60 -
RFSP7TA5M43CUSB SP7T 0,5-43,5 0,5 7,0 60 -
RFSP8TA0408CUSB SP8T 4,0-8,0 1,0 2,0 70 -
RFSP8TA0118CUSB SP8T 1,0-18,0 <1,0 <4,0 >60 -
RFSPS8TA5M43CUSB SP8T 0,5-43,5 <0,2 <9,0 >60 -
RFSP10TA0250CUSB SP10T 2,0-50,0 <0,2 <12,0 50-45 -
0 -60
—RF1 — RF1-RF2
-1+ —RF2 — RF2-RF3
—RF3 -80 - — RF3-RF4
- 2+ —RF4 -
H H
d‘ -3 8~ -100 -
_4 = =
-120 -
_5 L
_6 | | | | _140 | | | L
0 1 4 5 6 7 2 3 5 7 8
a) YacroTa, IT1g 6) YacroTa, IT1g

Puc. 6. BHocuMble rioTepu IL (a) ¥ pa3Bs3ka Iso (6) B mepextioyatene LSW-802P4T
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MHTEJIJIEKT « KAHECTBO

>

Q-

MWVKPOBONHOBLIE
CMCTEMbI

HAOE)XHOCTb

NMPOEKTUPOBAHUE 1 MPOW3BOACTBO >
CBY GaAs M GaN TPAH3UCTOPOB,
MOHONUTHbIX UHTETPA/TbHbLIX CXEM

1 MUKPOMO/YNEN

COBPEMEHHbIE TEXHONOTMNK >
MPOEKTUPOBAHWA U NMPOU3BOACTBA

NPOEKTUPOBAHME M MPOU3BOACTBO
TBEPAOTE/IbHbIX CBY MOAY/EMN,
MHOTO®YHKLMOHA/IbHbIX YCTPOUCTB
1 B/IOKOB P3A

HAUNYYLLEE COOTHOLUEHUE
LLEHA / KAYECTBO / CPOKU

CUCTEMA MEHEOXXMEHTA KAHECTBA CEPTUDULIMPOBAHA HA COOTBETCTBUE TPEBOBAHMAM MCOS001

VVVVY

O6nactb NpUMEHEeHUA
LLlnpokononocHan cBA3b U TENEKOMMYHMKaLWK
KoHTpoNbHO-U3MepuTensHble npubopsi
PaavnopeneiHan v CryTHUKOBaA CBA3b
CrieumanbHas U KOCMUYecKas annapartypa
PaaAMONMHAW KTOYKA-TOYKA», KTOYKA-MHOTOTOHKa»

AO « MUKPOBO/THOBbLIE CUCTEMbI»
Mocksa, LLlenkoeckoe wocce, 4. 5, cTp. 1
Ten.: +7(499) 644-21-03

e-mail: mwsystems@mwsystems.ru
www.mwsystems.ru



