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OTNAAKA ABUALNOHHDIX
MHTEP®ENCOB -
KOMIJTEKCHbIN MOAXO/

| H.EpmowwuH?!, A.Bnacos?

YK 004.32
BAK 05.27.00

NHTepdencbl obMeHa AaHHbIMWU MeXAy y31aMu U CUCTeEMaMu
COBpPEeMEeHHbIX CAMOJIETOB N BEPTOJIETOB — C/IOXHbIE N OTBETCTBEHHbIe
cuctembl. Mpu nx paspaboTke U oTnagke Heo6xo4MMO CTPOro
cnepoBaTh rocyAapCcTBeHHbIM CTaHAApPTaM U y4UTbIBATb MHOTO
acnekToB. D¢ deKTUBHbIE pelleHNs A8 0TNaAKU aBUALMOHHbIX
nHTepdencos npegnaraet komnaHma LDM-SYSTEMS.

WALl Y YPOBHM 3/1EKTPUYECKUX CUTHANOB UHTEP-
dencoB B KOMMIEKCaX, cucTeMax U dyHKLMO-
Ha/ZIbHO HEe3aBUCUMbIX YCTPOMCTBax 0b6opyao-
BaHWS CAaMO/IETOB, BEPTO/IETOB 1 COMpsAraemMbix

KomnaHus LDM-SYSTEMS BbinyckaeT pasnnyHble cpes-
CTBa A/1S OTNAAKM MUKPOKOHTponsnepos ¢dupm Altera,
Atmel, MultiClet, Xilinx, MnnaHap, B 4acTHOCTW, OTja-
[oYHble nnaTbl cemenctBa HELPER. VX oTnnymTenbHas

C HUMW y3nax pernameHTumpytotca FOCT 18977,
PTM 1495, ARINC-429 (TpeboBaHMA K UHTepdENCy C BYMNO-
NApHbLIM NocaeaoBaTenbHbIM Kogom (AMK), FOCT P 52070,
MIL-STD-1553b (Tpe6oBaHma K UHTEpdEncy ¢ MybTUMNIEKC-
HbIM KaHa/IOM MHbOpMaLMoHHOro o6MeHa (MKKO) (pucl, 2,
Tabnl) 1, 2].

Ha sTane pa3paboTku HOBOWM annapaTypbl, B KOTOPOU
eCTb IMHUM nepefadn gaHHbIXx ARING429 1 MKNO, Heob-
XOAMMO peLlnTb BOMPOC OpPraHm3aLmMm MpOTOKOJbHOM
M annapaTHom Yacten nHTepdenca. NMomoyb B peLleHmn
[AHHOW 334341 MOXEeT roToBbIM MporpaMmMHo-annapart-
HbI OTNAA0YHbLIA Komnaekc (puc.3). Mpu ero Ucnosb3o-
BaHWUM pa3paboTuMKy OCTAeTCs TONbKO afanTMpoBaTh
TecToBOe MporpaMmMHoe obecneyeHme Noj KOHKpPeTHble
3apayn. PaspabatbiBaTb NMOAOOHLIM KOMMAEKC Leneco-
06pa3HO Ha 6a3e CyWweCcTBYHOLMX HALEXKHbIX peLueHni
B Llengx COKpalleHWsi CPOKOB MpOeKTa W YMEeHbLUEHUS
KONM4ecTBa OWMOOoK.

! LDM-SYSTEMS, ceo@ldm-systems.ru.
2 OAO HMO "®usunka", andrey@npofizika.ru.

yepTa — MOAY/NbHOCTb, TO €CTb BO3MOXHOCTb HapalimBaTb

OYHKLUMOHANBHOCTL OTIAA0HYHOW NANATLI NyTEM NpUCcoem-

HEeHUS HOBbLIX MOAy/1en. 115 obneryeHns 0CBOEHUS MHTep-

dencoB ARING429 1 MKMO komnaHus LDM-SYSTEMS

[OMNOMHMAA JIMHENKY OTAAA0YHbLIX CPeACTB CeMencTBa

HELPER HOBbIMW MOAY/ISIMW.

KomnnekT HELPER cocTouUT U3 Tpex rpynn:

1. Main Board — 370 "6a30Bble NaaThl", cogep>kaLine Habop
nepndepumnHbIX YyCTPOMCTB BBOAA-BbIBOAA MHPOpMA-
LMK, BU3YaANbHOW MW ayAUMONHANKALMK, @ TAKXKe pas-
JINYHbIX OPraHoB yrnpas/ieHns.

a ./ .
L |
Mepepatowee | 6 L / X MpuemHoe
YCTPOMCTBO a YCTPOMCTBO
[ \'
6 L

K npreMHbIM yCTporcTBam

Puc.1. CTpyKTypHas CXeMa TeXHUUeCKHX CPe/ICTB UHTep-
detica ARINC-429
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Puc.2. CTpyKTypHas cxeMa TeXHUYECKUX CPeICTB HHTEP-
derica MKHO

2. Master-mogynmn — "Bepywime naathl’, cogepxaliune
NpOrpamMMHO-OPUEHTUPOBAHHbIE KOMMOHEHTbLI B BUAE
MWKPOKOHTPO/1/1epOB, MUKpOMpoueccopos uan MNJINC.
Master-moaynv NoCTpoeHbl TakMM 06pa3oM, YTO UMEKOT
BCe HeOBX0ANMbIE 31eMeHTbI 415 B3aUMOAENCTBUS KaK
C APYTUMU MOAYNSIMW, TaK U C MPOCTENLLNMMK YCTPON-
CTBaMu BBOAA-BbIBOAA MHGOPMaLMK. 18 03HAKOM-
NleHna co cneundurkon paboTbl YCTAHOBIEHHOIO Npo-
rPaMMHO-OPUEHTUPOBAHHOIO 3/1EMEHTa Haanyune

"6a3oBon NAaThLl" UM APYrMx Moaynen He 0653aTensHoO,

Master-moayiM MOXHO WCMNOAb30BaTb OTAENbHO
M BCTpamBaTh B pa3pabaTbiBaemble yCTPOMCTBA B BUAE
3aKOHYeHHOro y3na.

3. Slave-moaynm—3T0 "BefOMbIe NAaTbl", coaep Kallne 3ne-

MEHTbI, B 3HAYMTEbHOW Mepe paclinpsoLme GyHKLM-

OHa/NbHOCTb OT/IAA04HOI0 KOMMeKTa.

BaXkHas oTanyuTenbHas ocobeHHocTb HELPER -
HafexXHoe MexaHn4yeckoe KpeneHme COCTaBHbIX YacTewn
OTNAafOYHOro KOMMJIeKTa, no3sonslolee 6e3 cHuxe-
HUA HA[eXHOCTU pasmewatb BepTUKANbHO MHOXe-
CTBO MOAYNEeN M noJsiyy4aTb TakuMm 06pa3om GyHKLMO-
Ha/IbHO 3aKOHYEeHHble KOHCTPYKLMM CAMOro pas3/iInyHOro
HasHayeHus.

Hanbonee nonHas cTpykTypa komnnaekta HELPER,
ncnonb3yemMas ans ocBoeHms nHtepdpencos ARING429
n MKMO, MoxeT BK/toYaTh B cebs (puc.4, 5) [3, 4, 51:

e 6a3oByto niaty LDM-HELPER-MB50T,
e Master-moaynb LDM-HELPER-K1986BE1QI,
e Slave-moaysb LDM-HELPER-SI.

MporpaMmmupoBaHune 1 OTNaAKa Koha BeAeTcs B npo-
rpaMmMHoM obecneveHnn Keil nan ero aHanorax. Master-
mMoaynb LDM-HELPER-K1986BETIQI MMeeT BCTPOEHHbIN
USB-UART-3arpy3umk 6e3 pexxmma oTnaaku. Ecam pexum
0TNaAKM HeobXoAMM, MOXHO MCMOAb30BaTb NporpaMma-
TOp ULINK2 nnn ero ananorwu.

Tabnuna 1. OCHOBHBIE TeXHHYeCKHe XapaKTepPUCTUKU UHTepdericoB ARINC-429 u MKHO

XapaKTepI/ICTI/IKa

T'OCT 18977 u PTM 1495

TOCT P 52070

AHasor

ARINC-429

MIL-STD-1553b

CKrOpoCTh epefavuu, Kéut/c

12,5; 50; 100; 250; 500; 1000

1000

KogupoBaHue

BUIIONSIPHBIA CAMOCHHXPOHU3UPYIO-
murcs RZ-Kom JaHHBIX

BurnonsipHbIY Ga30MaHHUIIYIHPOBAH-
HBIU Ko, MaH4ecTep-2

ypOBHI/I CHTHAJIOB BJIMHHUU CBS3U

+10+3 B-"1"koma

-10+3 B-"0" kozma
00,5 B - maysa /14 repegaTuymuKa
0+2,5 B - maysa ijig IpHeMHHKA

Pasmaxor 6109 B

Pa3mep cioBa, 6UT 32

32

MaxkcuManpHOE KOJIUYeCTBO
IIpHEeMHHKOB HUJIH 3.60HEHTOB, IIT.

20

31

TUIl THHUU CBSI3U

HecornacoBaHHas BUTas Imapa

CorsiacoBaHHAs BUTAs IIapa

TpaHcopMaTOpHas pa3BsizKka

ITo cTaHIAPTY He IIpelyCMOTpeHa

Obs3aTenbHa

Criocob cBS3U

CUMIIJIeKC UTU II0IyAyIlJIeKC

Ionypyrmnexc

[IpyHLIKUO IIepesadyn

T poKoBeLaTeIbHBI I

KoMaH/1a-0TBeT, K POKOBeIaTeIbHbI

[IpuHLIKMII IpHeMa

Tun nHGopManuu (agpec) B KasKI0M
cloBe

Anpec aboHEHTa U TUII UHPOPMALTUH

(momazpec) B IIepBOM CJI0Be COOOIIeHH ST
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MeTOK. CDI/U'IpraLI,l/IFI BXOAHbLIX AaH-
HbIX MOXET BbLIMONHATLCA Ha 6ase

1 1
1 1
ARINC-429 1 | Apnaparhas MpoTOKoNbHas Annapathas | 1 MKMO He TOAbKO METOK, HO U ABYX 6UT
_ 1y L
-1 AR‘I*;ET'ZZQ HacTb l\fl‘lsll/ll\(ljc-429 &T(CMT; o« NCTOYHUK/MPUEMHUK. Kaxabli nepe-
| | [aTynK NoAAepXmBaeT oHOHaNpas-
1 1
E MporpamMMHo-annapaTHbI 0TNAA04HbIA KOMMAEKC E NeHHylo nepefadvy 32-paspaAHbIX
e ! C/IOB M0 ABYXMPOBOAHOM BUTOM Nape,

Puc.3. biiok-cxeMa IIPOrpaMMHO-AIIIIaPATHOT'O OT/IAA0YHOT0 KOMIIJIEKCA AJIs

opraHu3salnuu uHTepderica ARINC-429 1 MKHO

MASTER-MOJAY/b LDM-HELPER-K1986BE1QI
MpoTOKOMbHAA 4acCTb OT/IAA0YHOIO KOMIJIeKCa No3BoiseT
peanusosaTtb Master-moayib LDM-HELPER-K1986BE1QI
C YCTAHOBJ/IEHHbIM Ha Hee KOHTPOJISIepOM  PUPMbI
AO "MKK MunaHap" 1986BE1T (p1c.6) B MeTaniokepamm-
4YeckomMm Kopnyce 4229.132-3 nan nNaacTMKOBOM Kopryce
LQFP-144. B cocTaB MUKPOKOHTpo/inepa 1986BETT (Tabn.2)
BXOASAT KOHTpoanepbl MHTepdenca no FOCT 18977-79
n rOCT P 52070.

KoHTponnep nntepdeica no rOCT 18977. KoHTponnep
COLEpPXUT BOCEMb MPUEMHUKOB 1 YeTbipe rnepegatymka.
Kaxkabl npyeMHUK noaaep>upaeT QYHKLMIO pacno3Ha-
BaHWs MeTok (@apecoB). 415 KaXKA0ro NpUeMHMKA MOXeT
6bITb 3anNporpaMMmMpoOBaHO A0 32 BOCbMUPA3PALAHbLIX

ncnonb3ys Gopmat KOAMPOBAHNA RZ.
JoCTyrnHa BO3MOXHOCTbL 3anporpam-
MMPOBATb 32-1 BUT KaK AaHHble NM60
KaK BUT YeTHOCTU. KaXkabl npuem-
HUK U nepeaaTynK NCNONb3yT COb-
CTBEeHHbIN bydep FIFO ans xpaHeHUs AaHHbIX. Pazmepbl
bydpepa FIFO BapbupytoTcs oT 32x32 g0 256x32. CTaTyc
HanosiIHeHHOCTU FIFO onpefensetcs Ha OCHOBEe COOTBeT-
CTBYIOLWMX BUT cTaTyca ang kaxgoro FIFO. KoHTponnep
paboTaeT Ha 6a3oBon YacToTe 1 Ml M NOAAEeP>XKMBAET pas-
JINYHbIE CKOPOCTU Nprema 1 nepefadu JaHHbIX.
KoHTponnepbl untepdeinca no FOCT P 52070. B M1Kpo-
KoHTponnepe (MK) 1986BEIT MMetoTCs ABa HE3aBMCUMbIX
KOHTponnepa nHTepdeinca no FOCT P 52070-2003 (nanee
MKWO). KaXk bl U3 HUX COAEPXKUT HEOBXOAMMYIO 10T NKY
M NamsaTb 4158 06paboTKM 1 XpaHEHUS KOMAHAHbLIX C/10B
M CNI0B AL@HHbIX OHOT0 NOIHOro coobuleHns MKNO. B kax-
[OM KOHTpOAnnepe ABa KaHana Anaa npuvema/mepenadmu
coobueHnn MKNO: OCHOBHOM M pe3epBHbLIN. B KaXAabin

USB-ycTponcTBo
USB-xocT
Ethernet
USB-UART

CAN

RS-232

RS-485

PS/2

DC/DC

LED

LCD

TFT

VGA

Audio In

Audio Out
KHonkwm
MepexntoyaTenu

[~ 1986BELT
K198GBELQ

(LU LTTTUTITTTTTTTTT

LDM-HELPER-SI

[~ 5550MH13Y2 | 3f MKMO_0
b
TW-6B
a
3 MKMO_1
b
TI-68

>xo>ooo< ARINC_INO
>xooo< ARINC_INT

1586MH4Y

::1 1586U1H2Y %

>o>oo>< ARINC_OUTO

>oooo< ARINC_OUTL

::1 1586M1H2Y %

LDM-HELPER-K1986BE1QI
LDM-HELPER-MB501

Puc.4. CTpyKkTypa 0T/Ial0YHOr0 KOMIIJIEKTA
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Puc.6. Master-mozyins LDM-HELPER-K1986BEIQI ¢ MHKpO-
cxemou 1986BEIT

KoHTponnepbl MOryT paboTaTth Kak B pexxmme KOHTPOS-
Nepa WWHbI, TaK U B PeXMUME OKOHEYHOro YCTPOMCTBA.
Bxoaduime n ncxofauime KOMaHaHble 1 CTaTyCHbIe CN0Ba,
a TaKXKe KOMaHbl yrpaBaeHns pasMellatoTca B 16-pas-
PALHBLIX perncTpax. Ans xpaHeHnsa AaHHbIX MCMOb3yeTcs
16-pa3pagHas ABYXMOpTOBas NamsaTb, B KOTOPOW AaH-
Hble HaxoasTcs B 06/1aCTM NAMATU, COOTBETCTBYIOLLEN
noJaapecy KoOMaHAHOro cjoBa. B KaxjoMm nopagpece

Puc.5. Otnagounsi KomIuzeKT HELPER B cbope

MOMEHT BpeMEeHWN MOXeT pa6OTaTb TONNbKO O4ANH U3 HUX.

[aHHble nepefatoTCs CO CKOpPOCTbi 1 MbuT/Cc B nonyay-
N1eKCHOM pexunme.

Tabnuua 2. OCHOBHBIE TEXHHYeCKHe XapaKTePHUCTHKU KOHTpoepa 1986BEIT

XapaKTepUCTUKA 3HayeHHe

snpo 32-6utHoe RISC-a1po

TaktoBas yacrtora, MI1g

144
[1por3BOIUTENBHOCTS (IIPH HYIeBOK 0.8
3aJlepKKe namMaTu), DMIPS/MTI, ’
Onem-maMsiTe mporpamMmm, Kb6aur 128
03V, Kbaut 48

3,0-3,6 (BHeIIHEE)
IIutaHue, B

1,8 (BCTPOEHHBIF PeTy/IsTOp HAIIPSSKEHU S [J1s1 TUTAHUS SIAPa)

Yacel peasibHOIO BpeMeHHU BCTpOeHHBIH IOMeH

AIITL 12-pa3psaHBIH (M0 8 KAHAJIOB)
1IJATL 12-pa3psimHBIN (40 2 KAaHAJIOB)
MMM 32-paspsinHBIH (10 16 KaHAJIOB)
HHTepdericel

2xCAN, 2xUART, 3xSPI, Ethernet 10/100 u PHY Transceiver, USB Device u Host

HHTepdercrl MPOrpaMMHUPOBAHUS SWD, JTAG, UART-3arpy3s4uK

HHTepderickl 0TIaIKH

SWD, JTAC
YucJio JUHUM BBOAA-BBIBOJA 96
Yucio KOHTPOJI/IepOB HHTepderica 1
o 'OCT 18977
Yuc10 KOHTPOJL/IepoB HHTepderica 5
o 'OCT P 52070
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Puc.7. Slave-Mony/b CIleI[Ma/M3MPOBAHHOIO HHTepderica
LDM-HELPER-SI

MOXXHO XPaHWUTb TOJIbKO OAHO NoSHOe coobLieHre MKNO.
MNpuv nepegadve cOObLWEHNS AaHHbIE B MAMATbL MOXHO 3aHO-
CUTb KaK Ha fIeTy, Tak 1 A0 Havasna nepega4yu. lNpu npreme
COO6LLEHNS AaHHbIE MOXKHO CHUTLIBATL U3 NAMSATU HA NIEeTY
WY Nocne yCTaHoBKM diara.

KoHTponnepol nognepxmsatT ¢opMaTbl OCHOBHbIX
(bopmaTbl 1-6) U rpynnoBbix (popmaTsl 7-10) COOBLLEHWNI
no NOCT P 52070-2003. MpeaycMoTpeHa BO3MOXHOCTb
GOpPMUMPOBAHNSA MpPeEpbIBAHUIA NPU YCMELWHOM npueme
WM BO3HWKHOBEHUM OWIMBOK Ha WKHE, a TakKXKe Macku-
poBaHMe NpepbiBaHUN.

Momumo  uHTepdenmcos no TOCT 18977-79
1 TOCT P 52070-2003, MUKpOKOHTpOAnep 1986BEIT ocHa-
LeH BCTPOEHHbIM LMOPOBLIM KOHTPO/JIEPOM UHTep-
denca Ethernet 10/100 n PHY Transceiver, 4To ynpo-
LLaeT OpraHmM3aLLmnIo CXeMOTEXHNUYECKOW Pa3BAa3KM TIMHUIA
Ethernet.

bonee noapobHO o03HakoMUTbCs € MK 1986BEIT
MOXHO Ha oduumanbHOM camTe komnaHum AO "TKK
MwunaHgp".

SLAVE-MOAY/Ib LDM-HELPER-SI

[na noaxno4eHns npmeMmonepesaTymkoB K MUKPOKOH-
Tponnepy 6bi1 pa3paboTaH slave-moaynb cneunannimpo-
BaHHOro nHTepdenca LDM-HELPER-SI (puc.7).

Puc.8. Mukpocxemsl 5559HMHI3Y2 (a) u 1586H1H2Y (6) B Kop-
nyce H04.16-1B

"dunsunka".

MNMpu BbIGOpPE MpuemonepefaTHMKoB HbIO peLlleHo
06paTnUTLCS K OTeYeCTBEHHOMY NMPOU3BOAUTENIO d/1eK-
TPOHHOM KOMMOHEHTHOM 6a3bl (3KB) — OAO HMO
MpeanpusaTmne crneynanmnnpyeTcs Ha BbiMy-
CKe KOMMOHEHTOB ANg NpuMeHeHWsa B 6OpTOBOM aBua-
LMOHHOW annaparype.

NHTepdenc MKMNO peannsoBaH npu nomMoLwm npm-
emonepeaatymnkos 55591MH13Y2 (puc.8a) n TpaHchop-
maTtopoB TWNJ1-6B npounssoacTtea OAO "McTtaTtop".

NHTepdenc AMK moxeT 6biTh peann3oBaH ABYMS
KOMMaeKTaMun MUKpocxem: nepegatymnkamm 15861MH2Y
(pnc.86) n npuemHukamm 1586MH4AY nnu nepegatym-
Kamun 1586H2AY n npnemHmnkamu 158611H4AAY.

NI ARING-429 nam MKWMO BbiBeeHbI HA 15-BbIBO-
AHown PLS-pa3beM. LDM-HELPER-SI no3sonseT Bbi6U-
paTh OAWH U3 ABYX UHTepdencos (AMK nan MKMO)
nocpeACcTBOM ABYHamMpaB/ieHHbIX 6ydepoB uan
nepekt4vaTenen.

PaccMoTpuM ncnonb3lyemble B slave-moayne npmem-
HUKM 1N NnepeaTymnky aBMaLNOHHbLIX MHTepderCcoB.

MukpocxeMbl npueMHUKOB U NnepepaTunkos AMNK.
NHTepdenc umdpoBOM 4acTU MUKPOCXEM NMPUEMHNKOB
n nepepatumikos AMNK 15861H2Y, 15861H4Y aybnunpyeT
MHTepdenc M3BeCTHLIX MUKpocbopok Tmna 75AMO001,
ATM003 n AMN004. B 3TOM nHTepdence NCnonb3yTca Tpu
JINHUW yNpaBaeHns: CUHXpoHu3aumm SYN, nHbopmaum-
oHHasa INF 1 paspetueHunsa paboTbl CON (puc.9) [6].

NOEHTUYHOCTb MHTepdencoB Mmkpocbopok 75AM001,
AM003, AM004 c nHTepdencom Mmumkpocxem 1586MH2Y
1 1586H4Y no3BonseT BbINONHATL 3aMeHY MUKpOCHO-
pok cepumn ATMOOX Ha MUKpoCxeMbl cepun 1586 B anna-
paType 3aka3yuka 6e3 npoBeAeHUs AONONHUTENbHbIX
paboT No M3MeHeHUo LMOPOBOM YACTM CXEMbI. DTO AaeT
BO3MOXHOCTb CYLLECTBEHHO CHU3NTb PACXOAbl HA NMHTEp-
derncHble CXeMbl, C3KOHOMUTb MeCTO Ha MeYaTHOW nnate
M YMEHbLWWNTb MACCy annapaTypbl.

B To e BpemMsi, 3apybexxHas dpupma HOLT IC ncnonb-
3yeT Apyron nHtepdenc LMGpoBOr HacTn CXeMbl IpUeM-
HWUKOB 1 nepegatymkos AMK c AByMSa TUHUAMUN yripaBe-
HMA. B uensax umnoptosamerteHms OAO HIMO "®dusmka"
pa3paboTtano Mwukpocxembl 1586MH2AY, 1586MH4AAY
C MHTepdemcomM, aHaANOTUYHLIM UCNONb3YeMbIM GUp-
Mon HOLT IC. Ha ocumnnorpamme paboTbl MUKPO-
cxembl 1I586MH2AY (prc.10) npeacTaBaeHbl CUTHAbI ABYX
NNHUIW ynpaeneHns — DA 1 DB — 1 BbIXOAHbIE CUTHAbI
Ya n Yb. NMoasneHne eamnmHuMLbl Ha Bxoae DA o3Ha4daeT
nepegayy "1" B IMHUIO, NOSB/IEHME eANHULbI HA BXOAe
DB 03Ha4aeT nepepavy "0" B IMHUIO, NOsABAEHNE eAn-
HUL Ha obeunx nnHuax DA n DB — nepeBoj BbIXOA0B
B Z-COCTOsIHMeE. Hanun4yme Z-cOCTOAHNSA Ha BbIXOe nepe-
[aT4MKa MO3BONSET NCMOb30BaTL IMHWNIO CBA3U B KaYe-
cTBe obuwewn (B cooTBeTcTBMM ¢ TOCT 18977 06LWer Ha3bl-
BAeTCS IMHNSA CBA3M, K KOTOPOM NMOAK/OHEHO ABA UK
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GWINSTEK

COCTOAHUE

Puc.9. OcurnorpaMma paboTsl MEKpocxeMsl 1586 1H2Y
IIPU HarpysKke Ha JIMHKWHU C COITPOTHBIeHHEeM Ry =600 Om
1 eMKOCThI0 C3=20000 od®. Ya - omHH K3 BRIXOIHBIX
CUTHaJIOB

bonee nepeparolMx yCTPONCTB, NpU 3TOM MHPOpMa-
UMSa pas3/INYyHbIX Nepefarolwmnx yCTPOMUCTB, NOCTynako-
asa B IMHNIO, pa3HeceHa Mo BpeMeHu).

YMeHblleHne KoJiIn4ecTBa BXOAOB yrpaB/ieHUs
Y MUKpoOCXeMbl nepepatymka 1586MIH2AY no3soamao
He NCNonbL30BaTb NapHble HOKOBble BbIBOALI MWKPO-
cxembl [7]. 2TV BbIBOAbLI MOTYT 6biTb yAaneHbl MNoTpe-
butenem, 4TO yBesiM4MBAET MJIOTHOCTbL KOMMOHOBKM
MUKPOCXeM Ha nJjarTe.

MunkKpocxembl OBYXKaHaNbHbIX npUeMHUKOB
1586VMH4AY MMeT TecToBble BXOAbl MO aHaloruu
C Mukpocxemamun ¢pupmbl HOLT IC, no3BoagowmMmm
npoBOAMTbL CaMOTECTMpOBaHME MNPUEMHON YacTu
obopynoBaHus.

YpoBeHb CTOMKOCTWU K BO3AENCTBUIO CNelnanbHOro
$pakTopa"7.C" MUKPOCXeM NPUEMHNKOB 1 NepeaaTynKoB

Tabmuna 3. Mukpocxemsl cepuu 5559MH13 u ux ocobeHHOCTH

GWINSTEK

COCTOAHWE

Prc.10. Ocumnimorpamma paboter MEUKpocxeMsl 1586MIH2AY
IIPU Harpyske Ha JUHHU Ry=600 OMm, Cy=20000 od

AMNK cepumn 1586 ¢ xapakTepuctukonm 7.C4 coctaBnsgeTr
He meHee 2,0-1Yc.

Mukpocxembl npuemMmonepenaTtyinkos MKWNO.
MMKpOCXeMbl MprueMonepeaaTymkos cepmmn 55591MH13 (cm.
puc.8a, 11) 3a roabl CEpUNHOMO BbiNycKka 3apeKoMeH40Ban
cebs B Ka4eCTBe HAAEXHOMO CNOCOHa CTLIKOBKM abOHEHTA
¢ nHTepdencom MKMNO. B npouecce pa3BUTUS IMHENKMK
npuemonepenaT4mKoB NOABUINCL BEPCUN CYMEHbLUEHHbIM
pa3MepomM KOpryca, C MOHMXEHHbIMW YPOBHSIMMW NTOrnYye-
CKOW eAMHNLbI HA BXOAAX A4J15 MPSAMOW CTbIKOBKM C COBpe-
MeHHbIMY MINC n MK (tab.3).

Takke 6bina npoBegeHa MOAMDUKALMS MUKPOCXEM
ONS yBENNYEHNS YPOBHS CTOMKOCTU K BO3AEUCTBUIO
cneumnanbHbix ¢akTopoB (CP). YpoBeHb CTOMKOCTU
K Bo3gencTeuto CO "7.C", "7.1" ¢ xapakTepucTuKkamm
7.Cy, 7.5, 7.C4 cocTaBnsieT He MeHee 60-1Yc ana 7.Cy; 2-2Y¢
ans 7.1, 1,8-1Yc ona 7.C4. TIpy UCNbITAHUAX HA BO3-
LeNCTBME TAKENbIX 3aPSXEeHHbIX YacTul, C YPOBHEM

Obo3HayeHUe Tun

OcobeHHOCTH
MUHKPOCXeMBI KopIryca

IIpegHa3sHayeHa a1 PaboTsl ¢ O0IBIIUM TPAGUKOM, UMEeT BXOI bl HACTPOHUKHU IJIUTE/ b

55591H13T 4131.24-3 | PR ATAP pagrKom, A poriaA

HOCTU QPOHTA
5559MH13Y H09.28-1B ViMeeT BXOZbI HACTPOMKH JI/IMTE/IBHOCTH GPOHTA

BhlIloJIHEHA B MeHbIlIeM KopIiyce 7,4 x 7,8 MM (BBIBOZbL Ha 1BE CTOPOHBI) II0 CPAaBHEHHU IO
55591MH13VY1 HO04.16-1B
¢ 55591MH13Y 9,4%x9,4 MM

55591 H13Y2 HO04.16-1B ITo cpaBHeHUIO ¢ 55591 H13Y1 riMeeT BXOABL C yPOBHEM JIOTHYeCKOM eIUHHUILIBI OT 2,5 B
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GWINSTEK

RH=700m
Ha Bbixode TpaHcdopmaTopa, RH M

f

MpHH 54 .88ns 128.3ns §)

Puc.11. Ocunsiiorpamma paboTsl MUKpocxeMsl 5559HH13Y2
¢ TparHcoopmaTopom THJI-6B: kaHas 1 - mepemaya; KaHaJIbL
2, 3 - ipuem

NIMHENHbIX NOTEPb 3HEPTUM He MeHee 40 M3aB-cm2/mr
OAVHOYHbIe 3 deKTbl NN KaTacTpoduryeckme 0TKasbl
He 3aPUKCUPOBAHDI.

Bce mumkpocxembl cepum 5559MHI3 v nepepatyumik
1586H2Y BxoaAT B [MepeveHb OKb, BKIOYEHME OCTasIbHbIX
MUKpocxem cepunm 1586VIH nnaHupyeTtcs B 2016 roay.

B 3aK/1t04EeHME MOXHO OTMETUTb, YTO OTAAA04HbIN KOM-
nnekT nponseoacTea LDM-SYSTEMS B cocTaBe 6a3oBomn
nnatbl LDM-HELPER-MB501, master-moayns LDM-HELPER-
K1986BE1QI v slave-moayns LDM-HELPER-SI no3BonseT pea-
nmnsoBatb nHTepdencsl MKNO 1 AMNK, obecneymTb paspa-
60TUYMKY AOCTYN K yAOBHOW cCMCTEME OTNALAKM U N3YYeHUs
HOBbIX MMKPOCXeM 18 MOC/IeAVIOLLLero NpUMeHeHns Nosy-
YeHHbIX HaBbIKOB MpY CO34aHUM annapaTypbl.

JIUTEPATYPA

1. TOCT 18977-79. KomnneKkcbl 60pTOBOro 060pynoBaHMs
CaMONeTOB M BepPTONETOB. TUMbl GYHKLMOHANLHBIX CBS3EN.
Bu bl M YPOBHU 3/1EKTPUYECKUX CUTHAMOB.

2. TOCT P 52070-2003. NHTepdenc MarncTpanbHbi nocneso-

BaTe/IbHbIA CUCTEMbI 31EKTPOHHbIX MoAaynen. Oblime Tpe-

6oBaHuS.

PykoBoACTBO no 3Kkcnayataumu LDM-HELPER-SI.

PykoBoacTBO no 3kcnayataumy LDM-HELPER-K1986BE1QI.

PykoBoAcTBO no 3kcnayataumu LDM-HELPER-MB501.

TexHnyecKkoe onvcaHne Ha MrmKpocxembl 1586MH3Y, 4Y, 4AY.

TexHu4yeckoe onncaHue Ha MUKpocxemMbl 15861H2Y, 2AY.
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