Dnexkrponnas kommanus «Inkyc» (http://www.elcus.ru)
Muxpomoayiab TAMI1-1SA I'®PKI1.467100.136

OCHOBHBIE XapaKTEPUCTUKH:

WuTepdeiicHpI MUKPOMOIYITF TOAKIIIOYCHUS K MynsTHIDIEKCHOMY KaHary (MK) mo TOCT 26765.52-
87 uTOCT P 52070-2003.

T'abapuTabie pasmepst 33mM x 4 1mm. [lar BeiBogoB 1.27 MM.

WnaTepdeiic moaxmouenus I1SA-16 . Ypoam curHamoB - TTL. [Inga ympaBieHHsS YCTpOWCTBOM
UCTIONB3YIOTCS OIEpaliy YTEHUS/3aICH BHEIIHETO ycTpoicTBa. KoindecTBO MOCIenOBaTENbHBIX
aapecoB — 32.

JlaHHBI MUKPOMOYJb MPEJHA3HAYCH I YCTAHOBKM Ha IUIATy HOCHUTENb. VICIoNb30BaHe 00BEMHOTO
MOHTaXa HE JIOITyCKaeTCsl.

PesepBupoBanHBI TepMHHAN B pekuMax KoHTpoiuiepa kanana (KK), okoneunoro ycrpoiictea (OVY),
agpecHoro Moaurtopa coobmenuit (MCO) u aapecHoro MoruTopa cioB (MCJI).

IIporpammupoBanue anroputma (yaknnoHupoBanus OV B coorBercTBHH ¢ TpeboBanmsiMu ['OCT
26765.52-87 u I'OCT P 52070-2003.

YnoBuerBopsieT TpeOOBaHMAM TecT mana nmposepku moxyineit (TOCT P 51765-2001, TOCT P 51739-
2001, 'OCT P 52073-2003).

Jsyxnoprooe O3V 64K x 16.

Buytpennee FIFO npepriBanmii eMKOCTBIO 256 CIIOB.

[IporpammupyemsIii TaliMep pruemMa cooOIeHunt Ha 32 pa3psina

B pexnme KK mo3Boisier OpraHM3OBBIBATH aBTOMATHUYECKYIO I€pefady ILENOYKH COOOIICHHMH.
[IporpammupoBaHne peaknuy Ha OMIMOOYHOE COOOMIEHHE ¢ BO3MOXKHOCTBIO aBTOMAaTHIECKOTO MOBTOPA
W TIepeKNIouYeHHs HoMepa KaHaia. Peamm3zoBaHa (yHKOHS MAacKHpPOBAaHHS OTBETHBIX CIIOB.
IIporpammupyemoe Bpemsi KoHTpoJs nay3bl 10 OC.

B pexume OV mpenycMOoTpeHa BO3ZMOXKHOCTH Oy(hepu3anny MPUHUMAEMBIX COOOIIEHHH T KaKIOTOo
nogaapeca. [IporpammupoBanue TaliMepa mpueMa COOOLICHHH MOXKET HMPOU3BOJHUTHCS MO KOMaHIaM
KK. Bo3M0KHOCTB OJIOKMPOBKH IpreMa/ TIepeadn COOOICHNUH MO 3aJaHHBIM IT0IalpEcaM.

B pexuMe anpecHOro MOHHTOpa COOOLICHHH MHKPOMOIYNb oTBedaeT kak OY Ha agpecoBaHHBIC eMy
KOMaH/Ibl ¥ OCYIIECTBIISIET IPHEM COOOIIIEHHH 110 3aJaHHOMY CIIHCKY aJ[pECOB.

Tpu OCHOBHBIX pexkuMa paboThl MOHUTOpaA - MOHHTOp coobmernnit (MCQO), morutop cmos (MCJI) u
COBMEIICHHBIII MOHHMTOpP. BO Bcex pexumax MOHHMTOpPAa BO3MOXHO 3aaanHue azapeca OY s
UCIIONIb30BAHMSl YCTpOMCTBA B KadyecTBE a/JpPECHOr0 MOHMTOpa. B pexuMme aapecHOro MOHHTOpPA
cooOmmeHni ycTpoicTBo oTBeuaeT kak OY Ha ajpecoBaHHBIE eMy KOMaHIbl W OCYLIECTBISIET IIPUEM
COOOIIEHNH TI0 33JaHHOMY CITHCKY aZpecoB. B pekuMe COBMEIEHHOTO MOHHTOPA, TIOKa MOCTYMaromas
nH(pOopManus pacro3HaeTcsi Kak COOOIeHNE - OHa (PUKCUPYETCs MOHUTOPOM COOOIIEHHH, ITapajiieIbHO
MOHHTOP CJIOB (PUKCHPYET J11000€ TepeaHHoe CI0BO, €CIIM OHO HAUMHAETCSl C CHHXPOHUMITYJIbCA U JIBYX
JIOCTOBEPHBIX OHT.

B pexxume MOHHWTOpa CIOB MHKPOMOIYNb OTBedaeT kak OY Ha ajpecoBaHHbIE €My KOMaHIbl U
OCYIIECTBIISIET IPHEM CJIOB, IIEPEJaBaEMBbIX 110 JBYM JIMHHSAM ME€peaadr HHHOPMALIIH.

B03M0OXHOCTh TECTUPOBAHUS IPHEMOIIEPEIATYNKOB U COCTOSIHUSI JINHHU.

Enunoe nuranue +5V.

Honkmouenne TAM1-ISA k MK ocymectBisieTrcs depe3 tpanchopmaroper THJI6, mpomsBozicTsa
OAO «Mctartop» r.bopoBuun mm o6bie TpaHchOpMaTOpbl, pEeKOMEHIOBAaHHBIE K MCIOJIB30BAHHUIO C
nepeaarankom HI-1567CDI.



OcHoBHble xapakTepuctukm TAM1-ISA npusegeHsl B Tabnuue 1.

Tabauuna 1
MapameTp Eg. | min typ max
U3M.
MpueMHuk
OunddepeHumnansHoe Bxoa-
HOEe HanpsxeHue Vp-p| 0,65 40
MepepaTumk
OunddepeHumnanbHoe Bbixoa-
HO€e HanpshkeHue, U3MepeHHoe
B NTMHUN Vp-p| 6 6,5
Bpemsa HapacTaHusi/cnaga
curHana ns | 100 | 150 300
TpeboBaHUsi NO NUTaHUIO
+5V
* naysa mA 70
* 50% BpemeHu nepegava mA 400
*100% BpemeHu nepegada | MA 700
BpemeHHbIe napamMmeTphbl
e 3agepxka oT 3anycka KL go
Ha4ana nepegauu us 13
e KoHTponupyemas naysa go
OC B pexxume KLU, ML, OY us | 14,5 63,5
(nporpammupyeTcs)
e 3agepxka Bblga4m OTBETHO-
ro cnoea OY us 4.5
e 3agepxka popmMmpoBaHus
NpepbIBaHNs B KOHLE CO06- | us 6
LieHus
e KoHTponupyemas reHepauus | us 760
B kaHarne
TemMmnepaTypHbI guana3oH
e Pabouui °C | -40 +70
BoamoxHa nocTtaBka usgenua
C pacLuMpeHHbIM TeMnepaTyp-
HbIM AMana3oHOM

B mukpomonyneTAM1-ISA ncnonb3yeTcs nporpaMmmMHasl MoAernb yCTPponucTs cepumn TA.
OnucaHue nporpammHon moaenu yctpoucts cepum TA npuBegeHo B TA.DOC.



Ha puc 1 npuBenen radbaputHslii ueptesx Mukpomoayisi TAMI1-ISA. TToapoOHBIi 4epTex ¢ TaHHBIMH IS
pa3BojKu mocagouHoro Mecta mog TAMI1-ISA nipuBenieH B IPUIIOKESHUN.
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Onucanue BoiBo10B TAM1-ISA B Bapuante munsl ISA npuBogurcs B Tad. 2

Tabauna 2
Ha3zBanne \ Homep BbIB. \ Ha3snauenne \
TROA 18 Bxop/Berxon nmoaxmoueHust k Tpancdopmartopy nepoii JIIN (BeBoa 3 muxpocxemsr HI-
1567 CDI)
TR1A 17 Bxop/Berxon nmoaxmoueHust k Tpancdopmartopy nepoii JIITN (BeBoa 2 muxpocxemst HI-
1567 CDI)
TROB 25 Bxon/BeIxo noaxirodeHus k Tpancdopmatopy Bropoit JIIINU (BeBox 8 Mukpocxemsr HI-
1567 CDI)
TR1B 24 Bxon/BeIxo noaxirodeHus k Tpancdopmatopy Bropoit JIIIN (BeBox 7 Mukpocxems! HI-
1567 CDI)
TDI* 1 Brieon JTAG unrepdeiica APA150
TMS* 2 Brieon JTAG unrepdeiica APA150
RCK* 5 Brieon JTAG unrepdeiica APA150
TRST* 6 Brieon JTAG unrepdeiica APA150
TDO* 7 Brieon JTAG unrepdeiica APA150
TCK* 8 Brieon JTAG unrepdeiica APA150
Vpp* 3 Beixoas! mutanus nporpammaropa APA150
Vpn* 4 Beixoas! mutanus nporpammartopa APA150
DATA[15] 30 Bxox/BBIX0] ITHAIIATOTO (CTapIero) paspsiia MUHGI JaHHBIX [SA
DATA[14] 38 BX0/1/BBIX0]T UETHIPHAIIATOTO Pa3psiia IMUHbI JaHHBIX |SA
DATA[13] 60 BxXo011/BBIX0]T TPHHAANATOTO pa3psijia NIMHBI JaHHBIX ISA
DATA[12] 39 Bx0/1/BbIX0]T TBEHAIIIATOTO pa3psiia MHHbI JaHHBIX |SA
DATAJ[11] 40 BxX0/1/BBIX0/T OJJMHHAIIATOTO Pa3psijia IMUHEI JaHHBIX |SA
DATAJ[10] 57 Bxon/BpIx0n AecsITOr0 paspsaa MUHBI JaHHBIX ISA
DATAJ[9] 41 Bxo/1/BbIX0]1 IEBATOTO pa3psija IMIHUHBI JaHHBIX ISA
DATA[8] 56 Bxo1/BBIX0]] BOCEMOTO pa3psiia IIHHBI JaHHBIX ISA
DATAJ[7] 42 Bxo/BbIX011 CEBMOT0 pa3psiia IMUHBI JaHHBIX |SA
DATA[6] 53 Bxop/BeIX0[ IIeCTOr0 paspsiaa MHHBI JaHHBIX ISA
DATAJS] 52 Bxo1/BBIX0M TISATOTO pa3psiaa MUHBI JaHHBIX ISA
DATA[4] 51 Bxo1/BBIX0]] YETBEPTOTO pa3psiaa MIMHBI JaHHBIX ISA
DATA[3] 50 Bxoz1/BBIXO]] TPEThEro pa3psiaa MHHBI JaHHBIX ISA
DATA[2] 49 Bxo1/BBIX0J] BTOPOTO pa3psiaa MIMHBI JaHHBIX ISA
DATA[1] 48 Bxo1/BBIX0]] IEPBOTO pa3psija IUHBI JaHHBIX |SA
DATA[0] 47 BxoJ/BBIX0J] HYJIEBOTO pa3psiaa IIHHBI JaHHBIX ISA
REZ[4:1]* 10, 12,11, 13 Pe3epBHBIC BHIBOIBI
ADR[9] 55 Bxon neBsitoro (crapiiero) paspsijia aapeca ycrpoiictsa B mmHe ISA
ADR[8] 58 Bxox BocbMoro paspsizia ajgpeca ycrpoicTsa B mune ISA
ADR[7] 59 Bxon cenpmoro paspsiaa agpeca yctpoictsa B muHe ISA
ADR[6] 35 Bxon miectoro paspsaa agpeca ycrpoiictsa B muHe ISA
ADR[5] 37 Bxonx msiToro paspsina agpeca ycrpoiicrtsa B muHe ISA
ADR[4] 36 Bxopx ueTBepToro paspsija anpeca ycrpoicrsa B muHe ISA
ADR[3] 31 Bxon Tperbero paspsiia agpeca ycrpoicTsa B muHe ISA
ADR[2] 61 Bxoj Broporo paspsizia aapeca ycTpoicTsa B muHe ISA
ADR[1] 62 Bxon nepBoro (Miajuiero) paspsia agpeca ycTpoicrsa B muHe ISA
AEN 54 Bxon paspemenus agpeca ycrpoicTsa B muHe ISA
10W 63 Bxoj curnana 3amnucu B yCTpoicTBO BBOJIa/BbIBOIa B minHE ISA
IOR 32 Bxoj curnana 4TeHust ycTpoiicTBa BBOAa/BbIBOIA B mIHHE ISA
RDY** 29 BeIxo/1 curHassa roTOBHOCTH yCTPOMCTBA BBOAA/BbIBOAA B IIKHE ISA
CS16** 28 BeIxo/1 curHasa cjIoBHOrO oOparieHus B muHe ISA
RESET 33 Bxon curnasa copoca ycrpoiictsa
IRQ 9 Bprixos 3anpoca npepblBaHus
1A[4] 34 Bxon 3aganus 6a3oBoro aapeca B muHe ISA (cTapuimii 6ut)
1A[3] 44 Bxon 3ananust 6a3oBoro anpeca B muHe ISA
1A[2] 43 Bxon 3ananust 6a3oBoro angpeca B muHe ISA
1A[1] 45 Bxon 3ananust 6a3oBoro anpeca B muHe ISA
IA[0] 46 Bxon 3ananust 6a3oBoro anpeca B muHe |SA (Miaaammii 6uT)
+5V[4:1] 16,19,22,23 Iuranue +5V.
GNDJ[4:1] 20,21,26,27 O6mwmii 0 V
+3V* 14 JIMarHOCTHYECKHH BBIXO uTanus +3.3V
+2.5V* 15 Bxon nutanus nporpammaropa ACTEL

* BBIBO/IBI IIPEJHA3HAUCHBI 1JI TEXHOJIOTHYECKUX LieJieil Ha Tare Mpou3BOACTBa MOYJIA. VIcIob30BaHue ITUX BBIBOIOB Ha
IJIaTe HOCHTENIE JOJDKHO OBITh COIIACOBAHO C H3rOTOBHUTENIEM MOIYJIA.

** BBIXO/] C OTKPBITHIM KOJUIEKTOPOM — HEOOXOAMMO HCIIOIB30BaHKE BHEIIIHETO pe3nucTopa (pekoMeHayemoe 3uauerne 330 Om
npu nutasun +5V).




Hoaxaouenue moayias TAMI1-1SA K MyJbTHILIEKCHOMY KAHAJVY

Ha puc. 2 npuBeneH npuMep NOAKITIOYCHUS MOAYIA K TparchopmaTopam TIJ16. CooTBETCTBHE BHIBOIOB MO-
nyns TAM1-ISA u BeiBoi0B MuKpocxeMbl pueMoniepenaryrka HI-1567CDI, Bxonsiiero B coctaB Moysis, IOKa-

3aHO B Ta0IL. 2.
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Puc 2.

Ha puc. 3 moka3aHbsl BapHaHTHI TIOAKJIIOUEHUS] yCTPOUCTBA, NOCTpOeHHOro Ha ocHoBe TAMI-ISA k nuHun
nepeaayd uHpopMaIuu.
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Hoaxkaouenue moaviasgs TAMI1-1SA k mmmue ISA

B KkadecTBe MHKPOCXEMBI, yIpaBisifolneii pabotoit momyss, ucnons3yercs FPGA APA150 ¢upmsr Actel.
Curnansl muHbl |SA nogxmoyarotes kK Mukpocxeme APA150 yepes 6ydep IDTQS32X861, koTOphIi OrpaHUYUBACT
YPOBEHb NMPUHUMAEMBIX CUTHAIOB JI0 BequuuHbl 3.3V. Jng noakimroueHnst K muHe ISA HCIonb30BaHbI BEIXOIHBIE
kackaael IOB33PL u OTB33PL mukpocxemsr APA150. JIst 3THX KaCKaJ0OB MaKCUMAITbHBIN BBIXOIHOW TOK HH3KOTO
ypoas 101=20mA (Vol=0.4V), lol=28mA (V0l=0.7V), MmakcHMaIbHBIil BBIXOJHOW TOK BBICOKOTO YPOBHS
loh=-24mA (Voh=2.4V).

Jnst oOMeHa ympasisomedl uHpopManueil u JaHHBIMH Mexay MonaynemM TAMI-ISA wu npoueccopom
UCTIOJIB3YIOTCS IIUKJIBI 3aIIMCH M YTEHHS BHEIHEro ycTpoicTBa. Ha puc.4 npuBeneHa BpeMeHHas [uarpaMmma [UKIJIa
3aMKCH M YTeHHs. 3aaHHbIN 6a30BbIN aapec ycTpoiictea 140h.

ADR[9:1] XXXX X ADR X XXXX
IA[4:0] '001010
AEN /
DAT[15:0] XXXX X DAT X XXXX
t3 |
t2+
RDY \ /
oW \ /
1
CS16 \ /
a). 3anucek.
ADR[9:1] XXXX X ADR X XXXX
IA[4:0] '001010

AEN /

DAT[15:0] XXXX X DAT | Jxxxx

RDY \ /
IOR \ /
/7

1+

CSl16 \

0). Urenue.
tl1<25ns
t2 <20ns

0.3us< t3< 1.2us
04us< t4< 1.2us
63 ns <t5
6 <30 ns
Puc. 4.



Ha pucynke 5 nmosicasercs cxema noakimodenus TAMI1-ISA k nmne ISA. Bxoast ADR[9:1] noakiroyarorcs
COOTBETCTBCHHO K BxomaM 3amanus ampeca SA[9:1] mmuer ISA. TTOCKOIBKY HCIIOJIB3YIOTCS TOJBKO CIIOBHBIC
obpamtenus, Bxox SA[0] He ucronbsyercsa. Ha Bxomax |A[4:0] 3amaercst 6a3oBsiit anpec ycrpoiictea TAM1-ISA B
muae ISA. Bxomer 1A[4:0] BHYTpHM MHKPOCXEMBI HYepe3 pE3MCTOPHI MOAKIOYEHBI K HCTOYHHKY MHTaHHS
MuKpocxembl. [lpu obpamennun k ycrpoiictBy TAMI-ISA paspsaer SA[9:5]  cpaBHHBarOTCS € KOJIOM,
ycTaHOBIICHHBIM Ha Bxonax |A[4:0], a mmammue paspsimst anpeca SA[4:1] memmppupyroTes U CITyaT Ui BEIOopa
ampeca peructpa BHyTpu ycrpoiictBa TAMI-ISA. Cosmamenne ampeca mo Bxomam SA[9:5] ¢ komom,
ycraHoBleHHBIM Ha Bxomax |A[4:0] u AEN = 0 popmupyer akTuBHBIN curHai (HuU3KHif) Ha Bbixome CS16. Dror
CHUTHAJI COOOIIaeT MpOIeCCOpy, YTO aJpecyeMoe YCTPOHCTBO MOXKET BEIIONHHUTH 16-TH paspsmHblii nuki. [Ipm
HEe0o0XOANMOCTH MCHOJIL30BaHUS ATOTO CHI'HAJIA HE00X0MMa YCTaHOBKA JOTIOJHUTEILHOTO PE3UCTOPA.

Bxon RESET npenna3HaueH amns HadansHOU yctaHOBKH TAMI-ISA. MuHNMansHas [IMTENTFHOCTh CUTHAJA —
200 HC. AKTUBHBIN — YPOBEHB JIOTMUECKOHN €IMHULIBI.

CurHan npepeIBaHHS IIepeIaeTcs YPOBHEM JIOTHUECKON eTMHHIEI 1o BExoxy IRQ.

Beoasr JTAG wuHTep(deiica MOTyT OcCTaBaThCs HE MOAKITIOYEHHBIMH. PexkoMeHmoBanHsle ¢upmoit Actel
pesuctopsr 20 kOm Ha BeiBogax T CK u TDO ycranoenens! Ha miate TAMI1-ISA.

TAM1-ISA
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Puc. 5

ITpu pa3Boske Ha mIaTe peKOMEHIyeTcs: 00eceunTh MUHUMAJIbHYIO JUIMHY JIMHUH MyJbTHUIIEKCHOTO KaHaa.
He pexomeHnnmyeTrcs NMpoBOANTH TNPOBOJHWMKH M OCTaBIATH IIOJIMTOHBI I0J TpaHchopMaTtopamu. JInmHMS 3eMin
MpoBOAMMAsl K TpaHc(opMaTopaMm JIOJDKHA OBITh MHHHMAUIBHOHM JUIMHBI M TPOBOJHUTHCS OTIENBHOM TPaccoil oT
KOHTaKTa 3eMJIH.

Ha mmatre TAMI-ISA ycraHoBneHBI HE0OXOAWMBIE KOHICHCATOPHI. JIOMONHHUTENBbHBIE KOHICHCATOPHI
TpeOyeTcsl yCTaHaBIMBATH TOJBKO IIPH YCTAHOBKE pa3beMa MpOrpaMMHpOBaHUs. Pa3beM IporpaMMHpOBaHUS
MuKpocxeMbl AcCtel MokeT OBITh YCTaHOBJIGH B Cllydae, €CIIM B MPOLECCE IKCIUTyaTalMd TpeOyeTcs BHECCHHUE
n3MeHeHnii B Mukpocxemy APAL150 wmm ee amarHoctuka. MHpopManus o cXeme IOJIKIIOYEHHS pa3beMa
NpOrpaMMHUpPOBaHusl coiepkutcst Ha caiite ¢upmbl Actel (APA_External_ISP_AN.pdf) u moxer OBITh
IpeiocTaBlIeHa JIOMOJIHUTENBHO TIPH 3anpoce Ha GupMy «DIIKyC».

MHdopmauma ons 3akasa

Mwukpomoaynb TAM1 — ISA — X — A FT'®KIM.467100.136,

roe

A — BUA NPUEMKM:
C — npuemka OTK

| — npuemka OTK, nHgyctpuansHoe NCNonHeHre, nak

M — npuemka 3akazuuka («5»), nak

X - ncnonHexue:
D — DIP BbiBOAbI MU3OeNUs.
P — nnaHapHble BbIBOABI M3OEeNUs.



