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PA3PABOTKA IBIS-MOAEAU MUKPOCXEM KOHLIEHTPATOPOB CETEM,
NMPUMEHSIEMbIX AASl MPOEKTUPOBAHUSI TEAEKOMMYHUKALIMOHHOM

ATTMAPATYPbI

Ilocmynuna 6 pedaxuyuro 21.03.2017

IIpoananusuposana cyuecmsyrowas HOMEHKAGMYpPa omeuecmeeHHbix Mukpocxem. OOOCHOBAH 8bIOOP MUKPOCXeMbl 045 Uccae-
dosanus. [lpedcmaenenvt napamempusl mukpocxemul, 0630p cmanoapma IBIS (Input/Output Buffer Information Specification),
XpoHonoeus cozoanus eepcuii 1BIS-modeneii, meopemuueckue ceedenusi 06 IBIS-moodeauposanuu. Pazpabomana IBIS-mooens.

Karoueevie caosa: IBIS, annapamypa meneKkoMMYHUKAUUOHHAS, MOOeAb, MUKPOCXeMA, CUCMEMA A8MOMAMU3UPOBAHHOO
npoeKmuposanus, 6a3a I1eKmpoHHas KOMHOHeHmMHAs, u3deaue, Ka4ecmeo

Bsenenune

Bospacratoniye TpeboBaHuUs K IapamMeTpaM U Io-
KazaTeJIsIM KayecTBa TeJJIEKOMMYHUKAIITMOHHOM arma-
paTypbl 3acCTaBJISIIOT €€ pa3pabOTUMKOB IMPUMEHSITh
COBEpPIICHHbIE MHCTPYMEHTHI MpOeKTUpoBaHUsi. OHU
JIOJIKHBI XOPOILIO 3HaTh HOMEHKJIATYpy U3AEIUI 2JIeK-
TPOHHOI KOMMOHeHTHOU 6a3bl (BKB), KoTopas B Ha-
cTosIIee BpeMs CTAHOBUTCS BCE IIMpPE, MOHUMATH
CYIIHOCTh (PU3UUYECKUX TMPOLIECCOB, MPOTEKAIOIIUX B
U3AEJTUIX, BHIMOJHEHHBIX IO Pa3IMYHbIM TEXHOJOIM-
sIM, YMETb PACCUUTHIBATh OJJOKU U Y3JIbl Pa3JIUYHOIO
Ha3HauyeHUsl, IPUMEHSITh COBEPILIEHHYIO U3MEPUTEb-
HylO anrmnaparypy. BoeinmonHeHUe Takux 3a1a4y B HACTO-
s1ee BpeMsi HeBO3MOXHO 0e3 ncronb3oBanust CAIIP,
OCHOBY KOTOPBIX COCTaBJISIIOT Monenau uzneauii DKb.

CoBpeMeHHasl MpakTUKa pa3paboTKU TEJIEKOMMY-
HUKAaIMOHHOU anmnapatrypbl MpearnojaraeT UcrnoJib30-
BaHue paziauuHbix CAITP. JIns1 Kaxmoil cyliecTByeT
CBOI aJropuT™ (pyHKIIMOHMPOBAHUS U CBOM (phopmaT
npeacTaBieHus: mMoneau uzneauii DKb. OcHOBHbIMU
paspadorunkamu CAITP sgBnstiorcst 3apyoeskHbIe KOM-
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MMaHUM, KOTOPbIE OPUEHTUPYIOTCS U IIPOABUTAIOT MO-
eI 3apyOeXHBIX IpousBoauTenein mamennii DKB,
JIOMYCKAaIOT MOIIOJIHEHNE OMOIMOTeK HOBBIMM MOMAEISI-
MM, B TOM YMCJIe Ha U3IEIUSI POCCUIMCKOrO IMpOU3-
BOJICTBA.

PocT HOMeHKIaTypbl OTEUYECTBEHHBIX W3ACIUNA
BDKb nukTyeT HeoOXOIMMOCTh B CO3IaHUN OMOJIMOTE-
KW MOJieJieil, KOTOpbIE ONMCHIBAIOT MpaBUia UX GyHK-
LIMOHUPOBAHUS B Pa3JIMYHOM amnmaparype, B TOM YUC-
Jie U TeJeKOMMYHMKallMOHHOW. be3 Takux mopeneit
MPEANPUATUS — U3TOTOBUTENU TEJIEKOMMYHUKAIIMOH -
HOW anmaparypbl U MPOEKTUPOBIIUKU HECYT KOJIOC-
CaJIbHbIE YOBITKU, TEPSIOT CPEICTBA U BPEMS Ha Jlopa-
0OTKYy ammapaTypbl MO MPUYMHE MOJTYYEHUS HEYAOB-
JIETBOPUTEJIbHBIX PE3YJLTATOB HA BTafnax €€ MCIbITa-
HUsI, TpY OTCYTCTBUM Monenu uzaenus DKb unu npu
€€ HAIMYMU, HO HU3KOTO KayecTBa.

3agaua MOJAEIMPOBAHUSI — CHeJIaTh MPOLEecC TMpo-
€KTUPOBaHUS armnapaTypbl 0ojiee ObICTPBIM, BbISIBUTH
MPpOOJIEMBI C U3NEIUEM Ha 3Tare MPOEKTUPOBAHUS, a
Tak>Xe MOJYYUTb OTCYTCTBYIOLLIME B KOHCTPYKTOPCKOM
JIOKyMEHTAIlU JTAHHbIE, HEOOXOAUMBIE JUISI TIPABUJIb-




HOTO TIpMMEHEHMs u3aenuit B ammaparype. Cpenu
IIUPOKOTO CIIEKTPa UCXOMHBIX TaHHBIX BHUMAHUE aK-
LIEHTUPYETCSI TOJBKO Ha HYXKHBIX ITapaMmeTpax. DTU
mapamMeTpbl MOXHO TIPEACTAaBUThH C ITOMOIIBIO (aiina
onucanus usgenus Kb B pa3IM4yHBIX CTaHapTax,
B ToM uuciie IBIS (Input/Output Buffer Information
Specification) [1].

Boioop Bepcuu dopmara IBIS-monem

Cneundukanus IBIS mogsunaces B Havane 1990-x,
Korma KoMmItaHms Intel TipegocTaBmiia CBOMM BHEIII-
HUM pa3paboTYMKaM CTaHIApTU30BaHHBLIN (opmar
JIJIs1 onuvcaHusi 0JJ0KOB BBoJa-BbiBoja (0ydepoB). Bto
CTaJIO0 TOJTYKOM JJTSI CO3MaHMsI OOIIETIPUHITOTO MHAYC-
TpUAILHOTO cTaHaapTa u nmooyauao Intel obpaTuThest
K Beaymum paspabotuukam EDA (Electronic Design
Automation — aBTOMAaTH3alINsI IIPOSKTUPOBAHUS JICKT-
POHHBIX MpuOOopoB u ycrpoiictB, CAIIP anekTpoHu-
KW) TSI pa3BUTHSA U TTIOAIEPKKY 3TOTo cTaHmapTa. Tak
ob11a co3gana cnenmdukanys IBIS 1.0. B utone 1993 1.
IBIS Version 1.0 Obl1a mpeacTtaBieHa B BUAE TEKCTO-
Boro ASCII-daiina. Pabora nponmoirkanack, U B AeKa-
ope 1995 r. nmosiBunack IBIS Version 2.1, koTopast Obl-
J1a oUIIMAIBHO TpWHATa HammoHaabHBIM WHCTUTY-
toM CIIA (ANSI) nox HazBanuem ANSI/EIA-656, B
3Ty BepCHIO OBIT BKITIOUEH IMMPOKUIA 6a30BBIil HAGOP
XapaKTepUCTUK, TPUTOIHBIN IJIT TOYHOTO MOJEINPO-
BaHUS OOJBIIMHCTBA LMpoBLIX Oydepon. IBIS Ver-
sion 3.2, comep:Kalliasi HEKOTOpble TEXHUYECKHE pac-
IIUpeHus, ObUTa BRITyIIeHa B aBrycre 1999 r. u opu-
nranbHo Oblma permameHTrpoBaHa ANSI/EIA-656-A
(crangapr, 3amenmBinii ANSI/EIA-656). B ampeie
2001 r. MexnmyHapongHasl 3JeKTpPOTeXHUUeCcKass KOMMUC-
cust (EIC) yrBepauia MexxayHapoaHbliii craHaapT IBIS
nox HoMepoMm IEC 62014-1. B aBrycte 2005 r. Bep-
cusa 3.2 Obla OOHOBJIEHA, B Hee ObLIM BKJIOYEHDI
¢opMaThl paclIMPeHHBIX XapaKTePUCTUK MOIEIUPO-
BaHMST KOPITYCOB M OINMMCAHMI 3JIEKTPUUISCKUX XapaK-
TEPUCTHUK TMevaTHbIxX 1iat. B utone 2002 r. Oblia npen-
craBieHa IBIS Version 4.0 u npuHsiTa opraHu3auuei
IBIS Open Forum. B suBape 2003 r. Obu1a BoIITylIeHA
IBIS Version 4.1. B utone 2006 r. 6bu1a IIpeacTaBieHa
IBIS Version 4.2 u ogo6pena IBIS Open Forum, a B
ceHTsIOpe 2006 T. Bepcus Oblla perilaMeHTHMpOBaHa
ANSI/EIA-656-B. B aBrycte 2008 . Obl1a mpeacTaB-
sneHa IBIS Version 5.0, B KoTopylo ObIIM A00aBJICHBI
ajropuTMuueckast Moaesb uHtepdeiica (AMI) u anro-
PUTM TIPOBEPKH 3JEKTPOMArHUTHON COBMECTUMOCTH.
IBIS Version 5.1 co 3HaYnTeIbHBIMM YTOYHEHUSIMUA U
pacliMpeHUsIMU K LIUPOKO UCIOJb3yeMoMy (opMaTy
AMI 6b11a npunsaTa oprann3anueid IBIS Open Forum
B aBrycte 2012 r. JlaapHeile YTOYHEHUST U paciliv-
peHusa K ¢opmaty AMI ObuUIM peann3oBaHbI B CEHTS0-
pe 2013 1. (IBIS Version 6.0), a IBIS Version 6.1 mo-

Jyauia ogodpeHue opranusanueii IBIS Open Forum B
cenrsope 2015 r. [2].

Taxkum obGpa3oM, MPOBEAEHHBIN aHAIU3 Pa3BUTUS
uHcTpyMeHTapusi IBIS mokasbiBaeT 1iejiecoo0pa3HOCTh
MTOCTPOCHHUS Mojieau B ¢hopmare Bepcuu 6.1.

Bbi0op MuKpocxeMbl

3agaueil JAaHHOTO MCCIIEJOBAHUS SIBJISIETCS pa3pa-
6otka IBIS-Monmenu TMITOBOII COBpEeMEHHON OTEYECT-
BEHHOI MHUKPOCXEMbI, KOTOPAsl BIMOJHSIET (DYHKIIUN
yIIpaBJICHUS TOTOKAMU JaHHBIX B TEJIEKOMMYHHUKAIIV-
OHHOI anrmaparype. 9To KOHLIEHTPaTOPkI ceTeit, obec-
MMeYNBAIOIIE PETPAHCIISIIIAIO BXOISIINX CHUTHAJIOB C
OIHOT'O M3 MOPTOB B CUTHAJ Ha BCE OCTaJIbHbIE (ITOM-
KJIIOYEHHBIE) TOPTHI, peayn3ys, TaKUM o0pa3oM, TO-
MoJioruto "obuas 1muHa", ¢ pasaejaeHueM NPONnyCKHOM
CITOCOOHOCTH CETH MEXIY BCEMU YCTPOUCTBAMU U pa-
00TOi1 B pexkxrMe MoJyayIieKca — Iepegadya v mpueM
MHOOPMAIINH TIPOUCXOIAT TTOOUEPETHO.

HoMeHKIIaTypa 0Te4eCTBEHHBIX MUKPOCXEM, 00ec-
MeYMBaAIOIINX yIpaBJIeHNEe MOTOKAMU JAaHHBIX B Te-
JIEKOMMYHUKAIIMOHHOM amraparype, OblIa ImojydyeHa
13 6a3bl JaHHBIX "JIeUTPOH" ¢ TTOMOIIBIO MOMCKOBBIX
Mpoleayp u IpeacrasieHa B tadim. 1 [3].

Cpeau wusgenuii, mpeiacTaBIeHHBIX B TaOnulle,
MMEI0TCS KOMMYTAaTOPHI CETH, KOTOPBIE B OTJIMYHE OT
KOHLIEHTPATOPOB TMepeaaloT JaHHbIE TOJbKO HEemoc-
PEICTBEHHO IIOJIyd4aTeal0, TeM CaMbIM IOBBIIIAIOT
MPOU3BOAUTEIBHOCTD U 6€30MaCHOCTh CeTU, U30aBIISIsI
OCTaJIbHbIE CETMEHThI CETH OT HEOOXOAUMOCTH (1 BO3-
MOXHOCTH) 00OpabaThiBaTh JAaHHEBIE, KOTOPEIE MM He
npenHasHavyaauch. OQHAKO KOMMYTATOPBI SIBJISIHOTCSI
GoJiee CIIOXXHBIMU YCTPONCTBAMH W TIPUMEHEHUE UX
HEe Bceraa LieaecooOpa3HO MCXOAs U3 COOOpaxkKeHU
3aTpar, eCJIM MHOE He OIpeIeSieHO B TEXHNYECKOM 3a-
JaHUMN.

B pesynbrare mpoBeAecHHOTO aHaaM3a OIpeaesieHa
TUIIOBasi MUKpPOCXeMa — KOHILIEHTpaTop ceTu. B 1abi1. 2
MpeacTaBjieHa HOMEHKIIaTypa KOHLIEHTpaTopoB ceTu [3].

M3 1aba. 2 BeiOpaHa mukpocxema S600BB2Y. Ona
BBITIOJTHSIET (PYHKLIMU YETHIPEXTIOPTOBOrO KOHLIEHTPA-
topa cereit mo npotokosy IEEE 802.3/Ethernet. JIaH-
Has MUKpPOCXeMa MPUMEHSIeTCS KaK IS CIIeIMalbHOMN
TEeXHUKU, TaK 1 IJIsT 001IenocTymHo. OHa IpeaHa3Ha-
YyeHa ISk TIOCTPOSHUS Ha €€ OCHOBE KOHIIEHTPATopa
Ethernet 10Base-T mMHIyCTpMaJbHOIO MCIIOJHEHMUS,
(bYHKIIMOHUPYET KaK YEThIPEXTIOPTOBBII KOMMYTATOP
no crangapty IEEE 802.3 10Base-T. Kpome Toro, B
COCTaB MMKPOCXEMbI BXOAWUT MOPT PACLIUPEHUS IJIsI
00bEIMHEHNUSI HECKOIBLKUX MUKPOCXEM B LIEJISIX yBE-
JINYEHUSI YKClia KAaHAJIOB U MOPT CBETOIMOIHOM UHIY-
KallMM JUIST OTOOPAKEHUST COCTOSIHMS CETH (ITOIKITIO-
YyeHue KaHaJja, repeaada JaHHBIX, OJJOKMPOBKA KaHaa,
KOJITM3WK). MUKpocXxeMa UMeeT BCTPOSHHBIN CHHTE-
3aTop yactoTel (PLL) [4].
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Tabnuua 1
Table 1

HoMeHKIaTypa 0T€YECTBEHHBIX MHKPOCXEM, 00€CIEeYHBAIOIINX YPABICHAE OTOKAMH JAHHBIX B TEJIEKOMMYHHKAIMOHHOM ammaparype
Nomenclature of the domestic microcircuits, which ensure control of the data flows in the telecommunication equipment

[ata moctynus-

YcnosHoe YcnoBHOe 0603HaYe- et KoHCTpyK- | Karero-
0003HaYeHUE | HME KOHCTPYKTOPCKON TOPCKOM JOKY- pus Ka- DYHKUMOHATBHOE Ha3HAYEHHE PaspaGoTunK
WU3ICIINST nokyMmenTauuu (KJI) meHTaunu (KJI) yecTBa y Functional purpose DI; veloper
Product Designation of the design | Date of acquisition| Quality purp P
designation documentation (DD) | of the design docu-| category
mentation (DD)
1839BB1® | AEAP.431200.005-04 TY 03.03.2006 5 CxeMa ynpaBjieHUsI BBOIOM-BBIBOIOM OAO "Anrctpem"”
(cxema uHTepdeiica) Angstrom Co.
Input-output control circuit (interface circuit)
5600BB1Y AESIP.431290.563 TY 10.10.2007 5 YeTtblpexnopToBelii KoHUeHTpaTop ceteit, | OAO "HUNUMD
cootBercTBytowux crangapty IEEE 802.3 | 1 Mukpon"
Four-port network concentrator NIIME
corresponding to IEEE 802.3 standard and Micron Co.
1875BBIT AEfP.431290.120 TY 14.12.2008 5 Ananrep 1MdpoBbIX KaHaIoB BBoma-BbiBoaa| 3A0 "CaeTiaHa —
Adapter of the digital input-output channels | TTonynpoBogHUKEU"
Svetlana-
semiconductor Co.
5600BB2Y AEAP.431290.731 TY 03.05.2011 5 YerpipexnoptoBblit KOHUEeHTpaTop ceteit | AO "I[IKK Munanmp"
no niporokony IEEE 802.3/Ethernet PKK Milandr Co.
Four-port network concentrator under
IEEE 802.3/Ethernet protocol
5559BB014 AESIP.431230.964 TY 15.01.2015 5 Ipuemonepenatuuk no craHgapty RS-232 | ®I'YI1
RS-232 standard transceiver "®HIII HUUNUC
uM. 0. E. Cenakosa"
NIIIS named
after J. E. Sedakov
1825BB1H2AM | AEAIP.431200.772-14 TY 16.03.2015 5 [MocnenoBarenbhblil uHTEpdeiic KOAEK-2 | OAO "Anrctpem”
KODEK-2 serial interface Angstrom Co.
2011BB014 AESIP.431230.880 TY 01.04.2015 5 ITpuemonepenaTyuk ¢ ralbBaHMYECKON AO "TIKK Mwunanmop"
Ppa3BsI3KOI PKK Milandr Co.
Transceiver with a galvanic isolation
2011BB024 AESP.431230.880 TY 01.04.2015 5 IIpuemonepenaTynk Mo CTaHAAPTY AO "TIKK Mwunanap"
RS-485 ¢ ranpbBaHMYeCKOI pa3BSI3KOt PKK Milandr Co.
RS-485 standard transceiver with
a galvanic isolation
2011BB034 AESP.431230.880 TY 01.04.2015 5 IMpuemonepenaryuk o cranmapry CAN | AO "[IKK Mwranmp"
C raJIbBAaHMYECKOM pa3BsI3KOM PKK Milandr Co.
CAN standard transceiver with a galvanic
isolation
1825BBITAM | AEHB.431200.173 TY 22.06.2015 5 IMocnenosarenbHblii uHTepdeiic KOAEK-2 | OAO "AHrcrpem”
KODEK-2 serial interface Angstrom Co.
K5537BB015 | AIKB.431230.276 TY 15.07.2015 1 YeToipexKkaHaIbHbI EpeaaTInK OAO "HUUDT
¢ LVDS-unTepdeiicom NIIET Co."
Four-channel transmitter with LVDS interface
K5537BB025 | AIKB.431230.277 TY 15.07.2015 1 YeTsIpexKaHAIBHBIN TIEPEIATINK C OAO "HUUDT"
LVDS-untepdeiicom NIIET Co.
Four-channel transmitter with LVDS interface
5600BB3T AEHB.431290.084 TY 24.12.2015 5 YeThlpexKaHAIbHBI KOMMYTATOD AO "TIKK Muwunanmop"
ceteii mporokosa [EEE 802.3/Ethernet PKK Milandr Co.
10/100 M6ut/c
Four-channel network exchange under
IEEE 802.3/Ethernet protocol
10/100 Mbit/s
1825BBITAM | AEHB.431200.173 TY 02.03.2016 5 TMocnenoBarenshbiii nHTEpdeiic KOAEK-2 | OAO "Anrctpem”
KODEK-2 serial interface Angstrom Co.
K5537BB015 | AIKB.431230.276 TY 24.10.2016 1 YeThIpeXKaHATbHbIN IIepeIaTInK OAO "HUUDT"
¢ LVDS-untepdeiicom NIIET Co.
Four-channel transmitter with LVDS interface
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Tabauia 2

Table 2
HomeHKaTypa KOHUEHTPATOPOB CETH
Nomenclature of the network concentrators
YcnosHoe YcnoBHOe 0603HaYe- Il[(ao'rjcl;locggngljéeﬁn Karero-
0003HaYeHUe | HME KOHCTPYKTOPCKOM PYKTOD pus Ka-
AATeITHS okymerTatn (KJI) nokymeHTanmu (KJI) qecTBa DyHKIIMOHATPHOEC HAa3HAYCHME Pazpaborunk
P;'Io duct Dlefs;(i]za fion ;c the desien Date of acquisition of Quality Functional purpose Developer
designation dogcumentation ( DD)g the design documenta- category
tion (DD)
5600BB1Y AESIP.431290.563 TY 10.10.2007 5 YeTblpexXnopToBblii KOHLIEHTPATOP OAO"HUUMD
ceTell, COOTBETCTBYIOLIUX CTaHAApTy | 1 MukpoH"
IEEE 802.3 NIIME and Micron Co.
Four-port network concentrator
corresponding to IEEE 802.3 standard
5600BB2Y AESP.431290.731 TY 03.05.2011 5 YerbipexnoproBblil KoHLeHTpatop ce- | AO "[TIKK Mwunanap"”
teit o mporokony IEEE 802.3/Ethernet| PKK Milandr Co.
Four-port network concentrator under
IEEE 802.3/Ethernet protocol
1892X1351 AESIP.431260.821 TY 18.07.2012 5 64-KaHaJbHBI KOHLEHTPATOP ISt OAO HIIL "BSJIBUC"
cucTeM 00pabOTKM CUTHAJIOB CO NPTs ELVIS Co.
BcTpoeHHbIMU LVDS-kaHanamu
64-channel concentrator for the signals
processing systems with embedded
LVDS channels
Ilapamempot muxpocxemor: [Manufacturer] — yka3blBaeT HauMEHOBaHHUE MPO-
Hanpstxkenue nutanus Uee, B 000000 4,5-5,5 N3BOOUTEIISI MUKPOCXEMBI,
Yuciio KaHAIOB NPUEMA,/TIEPENAUM AAHHBIX . . . .. o .ovon ... . 4 [Package] — ompenensieT Auana3oH 3HaAYEHUHN CO-
TemnepaTypHblii auamaszoH, °C . .................. —60...85 TIPOTUBJIEHUA, THAYKTUBHOCTH U €EMKOCTU KOPITyCa;
BxoziHoe HampsikeHUe HU3KOTO YPOBHSI [Pin] — omuchiBaeT BBIBOABI MUKPOCXEMEL,
Ha mudposeix Bxomax Uy, B 0...(0,2*Uc0)

BxomHoe HaMnpsA>XKE€HUE BBICOKOTO YPOBHA

Ha undposbx Bxogax Uy, B 0,8*Uce)...Ucc

Huddepenumansnoe BxonHoe Hanpstkenne Upp, MB .. .. 500...Uqc
BbIxomHO# TOK HM3KOTO/BBICOKOTO YPOBHSI
Top Top- MA ... He Goiee |6

YacroTa ciieIoBaHUsT MMITYJIbCOB TAKTOBBIX CUTHAJIOB
B pexxuMe obxona fr, MI'i
YacToTa clieoBaHUsSI UMITYJIbCOB TAKTOBBIX CUTHAJIOB
B peXXMMe YMHOXEHMS 4acToThl fo, MI'l
Bpemst HapacTaHUsSI U CIaga BXOAHOIO TAaKTOBOTO
CHTHANA Iy, I HC
MuHMMaIbHas ITUTEBHOCTh CUTHAIa cOpoca
ImcLRr HC
EMKOCTB Harpy3ku 1o Hu(pPOBBIM ¥ aHAJOTOBBIM

BoixogaM Cp, m®d ... ...

He 6osee 80

He 6onee 80

He Gonee 3

He MeHee 100

He Gojee 60

Pa3zpab6orka IBIS-mMonemn

B ocHoBe pa3paboTKu ObLIM TOCTaBiAeHbl (popma-
Thl, OINMCaHHBIE 3apyOexkHbIMU cTaHgapTamu IBIS
Version 6.1, ANSI/EIA-656, B KOTOpBIX TIpeICTaBIIe-
HbI cTpyKTypa IBIS-Momenu v OCHOBHBIE KJIIOYEBEIE
CJIOBa, a TaKXKe TeXHUYECKUE YCIOBUSI HA MUKPOCXEMY
1 ee KOpITyC.

OnucaHHbIE KJIIOUYEBbIE CIOBA MTPEICTaBIEHbl HIXE:

[IBIS Ver] — onpenensier Bepcuto IBIS-monenu;

[File Name] — omnpenensier ums ibs. daiina;

[File Rev] — yka3bIBaeT Bepculo penakiuu aiina,
YCTaHaBJIMBAETCS MO YCMOTPEHUIO pa3paboTuyrKa MO-
JeTn;

[Date], [Source] — yka3pIBalOT JaTy MOCIETHEN pe-
JaKUUMKA U UCTOYHUK MHpopMaluuu (HeoOsi3aTebHbIE
KJIIOYEBbIE CJIOBA);
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[Package Model] — ompeneinsieT ycaoBHOe 0003HaA-
YyeHMe KopIyca;

[Notes] — ucmoyib3yeTcs 411 TI0OBIX CITeIMaIbHBIX
MpUMeUYaHUil OTHOCUTENIBHO coliepKaHus daiina;

[Disclaimer] — momojHuUTeIbHAasA UH(POpMALINS;

[Component] — yclioBHOe 0003HAYEHUE MUKPO-
CXEMBI;

[Model] — ucronb3yercs ajis OImMcaHusl MOAEIN 1
€€ XapaKTepUCTUK.

B xmoueBoMm ciioBe [Model] ucnonb3yroTcs cieny-
olIMe noamnapamMeTphbl:

Model type — ompenensier tun moaeau (Input,
Output, I/O u T. 1.);

Enable — yka3biBaeT ypoBeHb YIIPaBJISIOLIETO CUT-
HaJjla, akTUBUpYIOlero oydep;

Cref — eMKOCTb Harpy3ku Mpu U3MEHEHUU Bpe-
MEHHBIX XapaKTepUCTHK;

Temperature Range — omnpeaensieT TemiiepaTyp-
HbII rMana3oH, B KOTOPOM IMPOBOIMIUCH U3MEPEHUS
XapaKTEPUCTUK MOIEIIN.

Huxe npencraBneHa pa3pabdorka IBIS-monenu Ha
MuKpocxemy 5600BB2Y:

|***************************************************

| Central design office "Deyton"
|***************************************************

[IBIS Ver] 6.1

[File Name] 5600VV2U.ibs
[File Rev] 1.0

[Date] January 17, 2017
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4.9 477V NA NA
5.1 4.85V NA NA
5.3 5.15V NA NA
5.5 5.38V NA NA
[Model] Tocc_Ucc

Model_type 1/0

Cref = 60pF

[Temperature Range] 25.0 85.0 -60.0
[Voltage I(typ) I(min) I(max)
4.3 115.5mA NA NA
4.5 120mA  NA NA
4.7 124.4mA NA NA
4.9 128.8mA NA NA
5.1 133.3mA NA NA
5.3 137.7mA NA NA
5.5 144.4mA NA NA
[Model] Uoh_KIL ILnom
Model_type 1/0

Cref = 60pF

[Temperature Range] 25.0 85.0 -60.0
ILnom = 6mA

KIL ILnom = IL/ILnom

|[KIL ILnom V(typ) V(min) V(max)
0.3 4.45V 445V  4.46V
0.5 4.42V 4.4V 4.44V
0.7 4.38V 436V 4.4V
0.9 4.35V 433V 4.38V
1.1 4.32V 428V 4.35V
1.3 4.27V 423V 432V
1.5 4.25V 4.2V 4.3V
1.7 4.22V 4,15V 427V
1.9 4.17V 411V 4.24V
[End]

3akioueHne

[Source] Modeled from manufacturer’s data
book at Deyton
[Notes] The present device — four-port hub
for IEEE 802.3/
Ethernet protocol networks
[Disclaimer] This file is only for evaluation
purposes.
No express warranty is implied.
Simulation
based dependencies contained in this
model file
are considered preliminary until
verified against
bench measurements.
|***************************************************
Component 5600VV2U
|***************************************************
|
[Component] 5600VV2U
[Manufacturer] MILANDR
[Package]
|variable typ min max
IR _pkg 0,1350m 0.080m 0,190m
|L_pkg 7,75nH 5nH 10nH
|C pkg 1,295pF 0,99pF 1,6pF
[Pin] signal_name model name | ®parmMeHT
HCTIONIB3YEMBIX IS
1 chain_i NA | paspaboTku
BBIBOJIOB
2 Ucc Icc_Temp,
Iocc_Temp,
Icc_Ucc,
Iocc_Ucc
3 GND GND
62 NC NC
63 chain_o Uoh_KIL ILnom,
Uol_KIL ILnom,
Uoh_Temp,
Uol Temp,
Uoh_Ucc,
Uol Ucc
64 request n  Uoh_ KIL ILnom,
Uol KIL ILnom,
Uoh_Temp,
Uol_Temp,
Uoh_Uce,
Uol Ucc
[Package Model] ZPP-SMT-64-pin-pkgs
[Model] Uoh_Ucc
Model_type 1/0
Cref = 60pF
IL = 6mA
[Temperature Range] 25.0 85.0 -60.0
[Voltage V(typ) V(min) V(max)
4.3 4.07V NA NA
4.5 4.31V NA NA
4.7 4.54V NA NA
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B xone uccinenoBaHus ObLIM M3YYEHBI TPEOOBAHUSI
K MOCTPOCHUIO MOJIEIMU, HOPMATUBHAS U TEXHUYECKAs
JTOKyMEHTalMsI, a Takxke paspaborana IBIS-momenn
JUISL YEThIPEXIOPTOBOIO KOHILIEHTpaTtopa ceTu. JlaH-
HYI0O MOJIeJIb IIpeanonaraercs ucrnonb3oBatb B CAITP
pa3paboTYMKaMy anmnapaTypbl, B TOM YMCJIe TIPU MO-
JenupoBaHuu ee paboTwl cpeactBamu "ACOHMKA".
HMccnenoBanust mokasaiu — 4eM 0oJbliie MHGopMa-
LIMM B MOJIEJIU, TEM TOYHEE OHA CUMYJIMPYET KOHKpPET-
HOE M3IeJIre TIPU IIPOeKTUPOBAHUM.
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Introduction

The demands to the parameters and quality indicators
of the telecommunication equipment compel the devel-
opers to apply advanced designing tools. They should
know well the nomenclature of products of the electronic
component base (ECB), which becomes wider and wider,
they should understand the essence of the physical proc-
esses in the products made by various technologies, be
able to calculate the units and nodes of different func-
tions, and apply the advanced measuring equipment. Im-
plementation of such tasks is impossible without CAD,
the basis of which comprises the models of ECB products.

The practice of development of the telecommuni-
cation equipment envisages the use of various CADs.
For each CAD there is an algorithm of functioning and
a format of presentation of models of ECB products.
The main developers of CAD are the foreign compa-
nies, which are oriented on the models of foreign man-
ufacturers of ECB products and advance them, admit
replenishment of the libraries with new models, includ-
ing the products of the Russian manufactures.

Growth of the nomenclature of the domestic ECB
products dictates a necessity for creation of a library of
the models, which describe the rules of their function-
ing in equipment, including telecommunication equip-
ment. Without such models the manufacturers and the
designers of the telecommunication equipment bear
losses, lose the means and the time for finalization of
the equipment because of the unsatisfactory results at
the stages of its tests due to the absence of a model of
ECB product or its poor quality.

The task of modeling is to make the process of
equipment designing faster, to reveal problems with a
product at the stage of designing, and also to obtain the
data unavailable in the design documentation, but nec-
essary for a correct application of the products in equip-

ment. Among the wide spectrum of the initial data the
emphasis is made only on the necessary parameters. It
is possible to present these parameters by means of a file
describing an ECB product in various standards, in-
cluding IBIS (Input/Output Buffer Information Spec-
ification) [1].

Selection of a version of an IBIS-model format

IBIS specification appeared in early 1990s, when
Intel provided to the external developers a standardized
format for description of the input-output units (buff-
ers). It gave an impetus to development of a generally
accepted industrial standard and encouraged Intel to
address the leading developers of EDA (Electronic De-
sign Automation — automation of designing of the
electronic instruments and devices, CAD of electron-
ics) with an appeal to develop and support this stand-
ard. Thus IBIS 1.0 specification was created. In June,
1993, IBIS Version 1.0 was presented in the form of a
text ASCII file. The work was continued, and in De-
cember, 1995, IBIS Version 2.1 appeared, which was
officially accepted by the National Institute of the USA
(ANSI) under the name ANSI/EIA-656. This version
included a wide basic set of characteristics, suitable for
an accurate modeling of most of the digital buffers. IBIS
Version 3.2, containing certain technical extensions, was
introduced in August, 1999, and ANSI/EIA-656-A (the
standard, which has replaced ANSI/EIA-656) was of-
ficially regulated. In April, 2001, the International
Electrotechnical Commission (IEC) approved IBIS in-
ternational standard under the number of IEC 62014-1.
In August, 2005, Version 3.2 was updated and it includ-
ed formats of the expanded characteristics of modeling
of the cases and descriptions of the electric character-
istics of the printed-circuit boards. In July, 2002, IBIS
Version 4.0 was presented and accepted by the organ-
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ization of IBIS Open Forum. In January, 2003, IBIS
Version 4.1 was introduced. In June, 2006, IBIS Ver-
sion 4.2 was presented and approved by IBIS Open Fo-
rum, while in September, 2006, ANSI/EIA-656-B ver-
sion was regulated. In August, 2008, IBIS Version 5.0
was presented, to which the algorithmic model of in-
terface (AMI) and the algorithm for checking of elec-
tromagnetic compatibility were added. IBIS Version 5.1
with considerable amendments and extensions to the
widely used AMI format was accepted by IBIS Open
Forum in August, 2012. The further amendments and
extensions to AMI format were realized in September,
2013 (IBIS Version 6.0), while IBIS Version 6.1 was
approved by IBIS Open Forum in September, 2015 [2].

Thus, an analysis of the development of IBIS in-
struments shows expediency of construction of a model
in 6.1 format version.

Microcircuit selection

The task of the research is development of IBIS
model of a typical domestic microcircuit, which per-
forms the functions of control of the data flows in the
telecommunication equipment. These are the concen-
trators of the networks, which ensure relaying of the in-
coming signals from one of the ports into a signal to all
the connected ports, realizing the "common bus" to-
pology with division of the transmission capacity of a
network between all the devices and operation in a sem-
iduplex mode — the transmission and reception of in-
formation are implemented in turn.

The nomenclature of the domestic microcircuits,
which ensure control of the data flows in the telecom-
munication equipment, was obtained from Deitron da-
tabase by means of the search procedures and is pre-
sented in table 1 [3].

Among the products presented in table 1 there are
network exchanges, which, unlike the concentrators,
transfer data only directly to an addressee, thereby they
raise productivity and security of a network, relieving
other segments of the network from the necessity (and
possibility) to process the data, not intended for them.
However, the exchanges are more complex devices and
their application is not always expedient proceeding
from the cost reasons, if the specification requirements
do not define it otherwise.

As a result of the implemented analysis a typical mi-
crocircuit—network concentrator was determined. The
nomenclature of the network concentrators is presented
in table 2 [3].

The 5600BB2Y microcircuit was chosen from table 2.
It performs the functions of a four-port network con-
centrator under IEEE 802.3/Ethernet protocol. The
given microcircuit is applied for the special and acces-
sible technologies. It is intended for the industrial ver-
sion of Ethernet 10Base-T concentrator, and it func-
tions as a four-port exchange complying with the IEEE
802.3 10Base standard. Besides, the microcircuit struc-
ture includes an extension port for integration of several
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microcircuits and increasing the number of channels,
and a port for a light-emitting diode indication for dis-
playing of the state of a network (channel connection,
data transmission, blocking of a channel, collision).
The microcircuit has an embedded frequency synthe-
sizer (PLL) [4].

Microcircuit parameters:

Voltage of power supply U, Vo oo oo 45—-55V
Number of channels for data reception/transmission. . . ....... 4
Temperature range, °C. . ........................ —60...85

Input voltage of low level at digital inputs Uj;, V... 0—(0.2*U¢()
Input voltage of high level at digital inputs

U]H’ Vo (08*Ucc) - UCC
Differential input voltage Uy, mV ............... 500 = Ugce
Output current of low/high level

Iogs Iop, MA ..o not more than |6
Repetition frequency of the impulses of the clock

signals in a bypass mode fo, MHz. . . ... ... .. not more than 80

Repetition frequency of the impulses of clock
signals in the mode of frequency multiplication

JoMHz. ... ... not more than 80
Time of increase and decrease of the input the clock

signal z,, I nanoseconds . ................. not more than 3
Minimal duration of a reset signal #y;cg»

nanoseconds . . . ... ... not less than 100
Load capacitance on the digital and analogue

outputs C;, pF . ... ... oo L not more than 60

Development of IBIS model

The development is based on the formats, described
by foreign standards of IBIS Version 6.1, ANSI/EIA-
656, which present the structure of IBIS model and the
main keywords, and also the technical requirements for
the microcircuit and its package.

The described keywords are presented below:

[IBIS Ver] — Version of an IBIS model;

[File Name] — Name of ibs. file;

[File Rev] — Specifies a version of the edition file,
provided at the discretion of the developer of the model,;

[Date], [Source] — Date of the latest edition and in-
formation source (optional keywords);

[Manufacturer] — Name of the manufacturer of a
microcircuit;

[Package] — Specifies the range of resistance, in-
ductance and package capacity;

[Pin] — Describes the microcircuit's lead;

[Package Model] — Specifies the symbol of a package;

[Notes] — Applied for any special notes concerning
the file content;

[Disclaimer] — Additional information;

[Component] — Symbol of a microcircuit;

[Model] — Applied for description of a model and
its characteristics.

The keyword [Model] uses the following subparam-
eters:

Model type — Specifies the model type (Input,
Output, I/0, etc.);

Enable — Specifies the level of the control signal ac-
tivating the buffer;

Cref — Load capacitance during a change of the
time characteristics;




Temperature Range — The temperature range,
within which the measurements of the model charac-
teristics were done.

Below is IBIS model developed for microcircuit
5600VV2U:

|***************************************************

| Deyton Central Design Office

|***************************************************

[IBIS Ver] 6.1

[File Name] 5600VV2U.ibs

[File Rev] 1.0

[Date] January 17, 2017

[Source] Modeled from manufacturer’s data
book at Deyton

[Notes] The present device — four-port hub
for IEEE 802.3/
Ethernet protocol networks

[Disclaimer] This file is only for evaluation purposes.

No express warranty is implied.
Simulation based dependencies
contained in this model file are
considered preliminary until verified
against bench measurements.
|***************************************************

Component 5600VV2U

|***************************************************

[[Manufacturer] MILANDR

[Package]
[variable type min max
IR _pkg 0.1350m 0.080m 0.190m
|L_pkg 7,75nH 5nH 10nH
|C_pkg 1.295pF 0.99pF 1.6pF
[Pin] signal _name model name | Fragments
of the outlets used
for the development
1 chain_i NA |
2 Ucc Icc_Temp,
Iocc_Temp,
Icc_Ucc,
Iocc_Ucc
3 GND GND
62 NC NC
63 chain_o Uoh_KIL ILnom,
Uol KIL ILnom,
Uoh_Temp,
Uol_Temp,
Uoh_Ucec,
Uol Ucc
64 request n  Uoh_KIL ILnom,
Uol KIL ILnom,
Uoh_Temp,
Uol_Temp,
Uoh_Ucc,
Uol_Ucc
[Package Model] ZPP-SMT-64-pin-pkgs
[Model] Uoh_Ucc
Model_type 1/0
Cref = 60pF

IL = 6mA

[Temperature Range] 25.0 85.0 -60.0
[Voltage V(typ) V(min) V(max)
4.3 4.07V NA NA
4.5 4.31V NA NA
4.7 4.54V NA NA
4.9 477V NA NA
5.1 4.85V NA NA
5.3 5.15V NA NA
5.5 5.38V NA NA
[Model] Iocc_Ucc

Model_type 1/0

Cref = 60pF

[Temperature Range] 25.0 85.0 -60.0
[Voltage I(typ) I(min) I(max)
4.3 115.5mA NA NA
4.5 120mA NA NA
4.7 124.4mA  NA NA
4.9 128.8mA NA NA
5.1 133.3mA NA NA
5.3 137.7mA  NA NA
5.5 144.4mA NA NA
[Model] Uoh_KIL ILnom
Model_type 1/0

Cref = 60pF

[Temperature Range] 25.0 85.0 -60.0
ILnom = 6mA

KIL_ILnom = IL/ILnom

|[KIL ILnom V(typ) V(min) V(max)
0.3 4.45V 445V 4.46V
0.5 4.42V 4.4V 4.44V
0.7 4.38V 436V 4.4V
0.9 4.35V 433V 4.38V
1.1 4.32V 428V 4.35V
1.3 4.27V 423V 432V
1.5 4.25V 4.2V 4.3V
1.7 4.22V 4,15V 427V
1.9 4.17V 411V 4.24V
[End]

Conclusion

The study explored the requirements for building
models, normative and technical documentation devel-
oped by the IBIS model for the Quad port network hub.
The model is supposed to be used with CAD software
developers equipment, including the modeling of its
work means of ACONIKA. Studies have shown that the
more information in the model, the more accurate it
simulates specific product in the design.
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