DnekrponHas kommnanus «Ankyc» (http://www.elcus.ru)
Muxkpomoayis TAM1-ISA8 T'dKI1.467100.195

OCHOBHEIE XapaKTCPUCTUKU:

WnrepdeiicHblil MUKpOMOIYIb MOAKITIOYEHUS K MysbTHIUIEKCHOMY KaHaty (MK) mo 'OCT 26765.52-87 u
I'OCT P 52070-2003.

I'abapurnbie pazmeps! 33MM X 41mm. 1ar BeiBoOB 1.27 MM.

Wnrepdeiic noakmouenust ISA-8. Yposuu curnanos - TTL. [lns yrnpaBieHus yCTpOHCTBOM HCIOJIB3YIOTCS
orepaly YTEeHHs/3aIiCH BHEITHETO ycTpoiicTBa. KonnuecTBo mocienoBarensHbIX aapecoB — 32.

JlaHHBI MHKpPOMOAYJb NpeIHa3HAuYeH Uil YCTAaHOBKM Ha IUIAaTy HOCHTENb. lVcnonb3oBaHume 0OBEMHOTO
MOHTa)a HE J0ITyCKaeTcsl.

PeszepBupoBaHHBIl TepMHHan B pexxkumax KoHTposepa kaHana (KK), oxoneunoro yctpoiictea (OVY),
aznpecHoro Monuropa coobmenuit (MCO) u agpecHoro monurtopa cios (MCII).

[MporpammupoBanue anroputma ¢yHkuuonuposanuss OV B coorBerctBun ¢ TpeboBanusamu ['OCT
26765.52-87 u 'OCT P 52070-2003.

Y noBnerBopsier TpeboBaHUAM TecT miana mposepku moayieit ('OCT P 51765-2001, TOCT P 51739-2001,
I'OCT P 52073-2003).

IByxnoptoBoe O3V 64K x 16.

Buyrpennee FIFO npepriBanuii eMmkocTbio 256 CIOB.

[Mporpammupyemslii TaiiMep npueMa cooduieHuid Ha 32 paspsina.

B pexume KK mo3Bonsier opraHn3oBBIBaTh aBTOMATHYECKyIO IIeperady I[EMOYKHd COOOIIeHHUH.
[IporpamMmmupoBaHue peakiMy Ha OMIMOOYHOE COOOIIEHHE C BO3MOXKHOCTBIO aBTOMATHYECKOI'O MOBTOPA H
NepeKIIIoUeHHs] HoMepa KaHana. Peann3zoBana (yHKIMS MacCKMpPOBaHHUS OTBETHBIX clioB. [Iporpammupyemoe
BpeMst KOHTpoJst nay3sl 1o OC.

B pexume OV mpenycMoTpeHa BO3MOXKHOCTh OydepHsanuy NPUHAMAEMbIX COOOIICHHH ATl Ka)kIOTo
momaapeca. [IporpaMmMupoBanue TaiiMepa mpreMa COOOIICHHH MOXET MPOU3BOIUTHCSA 1Mo komaHmam KK.
Bo3MoxxHOCTb OJIOKHPOBKH IIpHeMa/ Iiepeiadun COOOLIEHHH 110 3aJaHHBIM MOoapecam.

B pexume aapecHOro MOHHTOpa COOOIIEHHH MHUKpPOMOAYJb OTBedaeT kak OY Ha ajgpecoBaHHBIE eMy
KOMaH/Ibl ¥ OCYIIECTBIISIET IIPHEM COOOIIEHHH 110 3aJAHHOMY CITHCKY aJIpECOB.

Tpu ocHOBHBIX pexuma paboTel MOHHMTOpa - MOHUTOp cooOmenuit (MCO), monutop cioB (MCJI) u
COBMEIIIEHHBI MOHUTOP. Bo BCcex pexxnmax MOHHTOpa BO3MOXKHO 3azaHue aapeca OY Juis MCIOJIb30BaHUS
YCTPOMCTBAa B KAa4e€CTBE aJpPECHOTO MOHHMTOpPA. B pexume aapecHOT0 MOHUTOpa COOOIIEHWH YCTPOMCTBO
orBeuaeT kak OY Ha ajpecoBaHHbIE €My KOMaHJbl M OCYIIECTBISIET IPHEM COOOIIEHHUI MO 3aJaHHOMY
CIHCKY a/IpecoB. B pexuMe COBMELIEHHOT0 MOHUTOPA, ITOKA MOCTYMaroas HHPOpMaIys pacro3HaeTcs: Kak
coo0IIeHne - OHa (DHUKCHPYETCSI MOHHUTOPOM COOOIICHUH, MapajIeIbHO MOHUTOP CJIOB (UKCHPYET JIr000e
NepelaHHOe CIIOBO, €CJIM OHO HaYWHAETCS C CHHXPOUMITYJIbCA U IByX JOCTOBEPHBIX OWT.

B pexume MOHHMTOpa CJIOB MHKPOMOIYJb oOTBeyaeT kak OVY Ha ajpecoBaHHbIE €My KOMaHIbl U
OCYILIECTBIISIET IIPHEM CJIOB, NIEpeIaBaEMbIX 110 IBYM JIMHUSM Iepeaadn HHPOPMaIUH.

B03M0OXXHOCTH TECTHPOBAHHMS IPUEMONIEPEIATIYMKOB U COCTOSIHHS JINHUU.

Enunoe nuranue +5V.

Ionxmrouenne TAMI1-ISA8 k MK ocymectisercst uepe3 tpanchopmaropsl THJI6, mnpoussoacTa
OAO «Mcrarop» r.bopoBuun mimm JoObie TpaHcPOpMaTOpbl, PEKOMEHAOBAHHBIE K HCIIOJIb30BAHUIO C
nepegaryrkom HI-1567CDI.



OcHoBHble xapaktepuctukm TAM1-1SA8 npueeneHsl B Tabnuue 1.

Taoauna 1
MapameTtp En. [ min typ max
U3M.
MpuemMHuk
OndbdepeHumnansHoe Bxoa-
HOEe HanpshKeHue Vp-p| 0,65 40
MepepaTymnk
OuddepeHumnansHoe BbIXoa-
HOe HanpsXeHune, U3MepeHHoe
B NTMHMN Vp-p| 6 6,5
Bpemsa HapacTaHus/cnaga
curHana ns | 100 | 150 300
TpeboBaHMA NO NUTaHUIO
+5V
* naysa mA 70
* 50% BpemeHu nepegava mA 400
*100% BpemeHun nepegada | MA 700
BpemeHHbIe napameTpbl
e 3apepxka ot 3anycka KLU go
Hayana nepegadu us 13
¢ KoHTponvpyemas naysa go
OC B pexume KLU, MLL, OY us | 14,5 63,5
(nporpammupyeTcs)
e 3agepkka Bblgaun OTBETHO-
ro criosa OY us 4.5
e 3agepxka (hoOpMMpPOBaHNS
npepbiBaHMs B KOHLE CO00- us 6
LeHns
¢ KoHTponupyemas reHepaums | Us 260
B KaHane
TemMmnepaTypHbI auana3oH
e Pabouunn °C | -40 +70
BoamoxxHa nocTtaBka u3genvs
C pacLUMpeHHbIM TeMnepaTyp-
HbIM AMana3oHoM

B mukpomonyneTAM1-ISA8 ncnonb3yetcsa nporpaMmMHas mogesnb ycTpoucTs cepuu TA.
OnucaHue nporpamMmmMmHon moaenu yctpomncTtB cepum TA npuBegeHo B TA.DOC.



Ha puc 1 npuBenen raGapurhslii yeprex Mukpomoayist TAM1-I1SA8. TToapoOHbIit yepTex ¢ TaHHBIMH AT pa3-
BOJIKH IT0caioyHoro Mecra rnoj TAM1-1SA8 npuseneH B mpuioKeHUH.
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Puc 1
Omnmucanue BeiBogoB TAM1-1SA8 B Bapuante mmab ISA npuBoautcs B Tadd. 2
Ta0auna 2
Ha3Banue Howmep BhIB. Ha3znauyenne
TROA 18 Bxoa/BbIxoa noak/I04YeHus Kk TpancopmarTopy nepsoii JIIU (BriBoa 3 MuUKpo-
cxembl HI-1567 CDI)
TR1A 17 Bxoa/BbIxoa noak/I04YeHus k Tpancopmartopy nepsoii JIIIU (BbIBOX 2 MUKPO-
cxembl HI-1567 CDI)
TROB 25 Bxoa/BbIxoa nmoak/a04YeHus kK Tpancopmartopy Bropoii JIIN (BriBoa 8 Mukpo-
cxemsl HI-1567 CDI)
TR1B 24 Bxoa/BbIxoa nmoak;a04YeHus Kk TpancopmarTopy Bropoii JIIU (BriBoa 7 MUKpPO-

cxemsl HI-1567 CDI)

TDI* 1 BoiBoa JTAG untepdeiica APAL50
TMS* 2 BoiBon JTAG nnTtepgeiica APA150
RCK* 5 BoiBoa JTAG untepdeiica APAL50
TRST* 6 BoiBon JTAG nnTtepgeiica APA150
TDO* I BoiBoa JTAG untepdeiica APAL50
TCK* 8 BoiBon JTAG nnTtepgeiica APA150
Vpp* 3 Bbixoabl nuTanusi nporpammaropa APA150
Vpn* 4 Boixoasl nuTanus nporpammartopa APA150
DATA[7] 42 Bxoa/BbIX0/1 ceILMOT0 pa3psiia INHHBI JaHHBIX ISA
DATA[6] 53 Bxo1/BBIX0/ IECTOTO pa3psia MIUHBI JaHHBIX ISA

DATAJS] 52 Bx0/1/BBIX0 MATOr0 pa3psia MHHBI JaHHBIX |SA




DATAJ4] 51 Bxoa/BbIX0[1 Y€TBEPTOro pa3psiAa MIHHBI JaHHBIX ISA
DATAJ3] 50 Bxon/BbIX0/1 TPeTHEro pa3psijia uHBI JaHHBIX ISA
DATAJ2] 49 Bxoa/BbIX01 BTOPOro pa3psiia MUHBI JaHHBIX |SA
DATAI1] 48 Bxon/BbIX0/1 epBOro pa3psaa MUHBI AaHHBIX |SA
DATAJO0] 47 Bxoa/BbIX0 HYJIEBOTO pa3psijia IUHbI JaHHBIX |SA
REZ[4:1]* 10, 12,11, 13 Pe3epBHBIE BHIBOIBI
ADR[13] 40 Bxox TpuHaguaToro (crapuiero) paspsjaa agpeca ycTpoiictsa B muHe 1SA
ADRJ[12] 57 Bxopn 1BeHaanaToro paspsjaa agpeca ycrpoiicTsa B muHe |SA
ADR[11] 41 BXxoa 0AMHHAAATOr0 pa3psaa agpeca ycrpoicTsa B muHe ISA
ADR[10] 56 Bxox necsitoro paspsina agpeca ycrpoiicrBa B muHe |ISA
ADR[9] 55 Bxox aeBATOr0 paspsjaa agpeca ycrpoicrsa B mmHe ISA
ADRJ8] 58 Bxon BocsMoro paspsija agpeca yerpoiicTsa B muHe |SA
ADR[7] 59 Bxoa ceapbMoro paspsiaa agpeca ycrpoicrea B muHe ISA
ADR[6] 35 Bxox mecroro pa3psina agpeca ycrpoiicrBa B muHe ISA
ADRJ5] 37 Bxoja naToro paspsaa agpeca ycrpoiictsa B mune 1SA
ADR[4] 36 Bxox yeTBepTOro pa3psaa aapeca ycrpoiictea B muHe ISA
ADRJ3] 31 Bxoja Tpernero paspsiaa aapeca ycrpoiictsa B muHe |SA
ADR[2] 61 Bxox BTOpOro pa3psiaa aapeca ycrpoiictea B mane ISA
ADRJ1] 62 Bxoja nepBoro paspsiaa aapeca ycrpoiicrsa B mune ISA
ADR[0] 28 Bxox HyJieBoro (Myaamiero) paspsia aapeca ycrpoiicrea B muHe |ISA
AEN 54 Bxox pa3pemenust aapeca ycrpoiicTa B muHe ISA
1I0W 63 Bxon curaaJjia 3anmcu B ycTpoiicTBO BBOJa/BbiBoAa B miuHe ISA
IOR 32 Bxoa curHaja YreHnsi ycTpoiicTBa BBOAa/BbIBOAA B IinHe ISA
RDY** 29 BbIxoj cHrHajia rOTOBHOCTH YCTPOiicTBa BBOa/BbIBO/AA B iuHe ISA
RESET 33 Bxoa curnasia copoca ycrpoiicTa
IRQ 9 Bobixoa 3anmpoca npepbIBaHus
1A[8] 30 Bxox 3aganus 6a3oBoro aapeca B muHe ISA (crapuuii 0uT)
1A[7] 38 Bxopn 3aganus 6azoBoro ajgpeca B mmnHe ISA
1A[6] 60 Bxox 3aganusi 6azoBoro ajgpeca B muHe ISA
IA[5] 39 Bxopn 3aganus 6azoBoro ajgpeca B mmnHe ISA
1A[4] 34 Bxox 3aganusi 6azoBoro ajgpeca B muHe ISA
1A[3] 44 Bxox 3aganns 6a30Boro aapeca B muHe ISA
1A[2] 43 Bxox 3aganusi 6azoBoro ajgpeca B muHe ISA
1A[1] 45 Bxopn 3aganusi 6azoBoro ajgpeca B mmHe ISA
1A[0] 46 Bxopn 3a1anusi 6a30Boro ajapeca B muHe |SA( Mutaamuii 6uT)
+5V[4:1] 16,19,22,23 IIuranue +5V.
GND[4:1] 20,21,26,27 O6umwmii 0 V
+3V* 14 Juarnocruyeckuii BoIxoa nuranus +3.3V
+2.5V* 15 Bxox nmutanus nporpammatopa ACTEL

* BpIBOJBI NPEIHAZHAYEHDI IJISl TEXHOJIOTMYECKHX IieJIeil Ha ITane NPou3BoACcTBa Moay.as. Mcnoab3oBanue
ITHX BHIBOJOB HA IJIATE HOCHTEJIE JOJKHO ObITH COTJIACOBAHO C U3rOTOBHTEIEM MOIYJISI.
** BBIX0/I ¢ OTKPBITHIM KOJUIEKTOPOM — HEOOXO0IHMO HCIO0JIb30BaHHE BHELHEr0 pe3ncTopa (peKomMeHayemMoe
3nauenue 330 Om npu nuTanuu +5V).




Hoakaouenue moaviass TAM1-1SA8 k MyJIbTHILIEKCHOMY KAHAJY

Ha puc. 2 npuBeneH npuMep HOAKIIOUSHUST MOIyIs K Tpancdopmaropam THJI6. CooTBeTcTBHE BBHIBOIOB MOIYJIS
TAM1 u BeIBO10B MUKpOCcXeMbI puemonepenarunka HI-1567CDI, Bxoasiero B cocTaB MOAyJIsl, TIOKa3aHo B Ta0. 2.
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Ha puc. 3 moxa3aHbl BapHaHTHI HOIKIIOYCHUS YCTPOUCTBA, TOCTpoeHHOTO Ha ocHOBe TAMI-ISA8 x muanm nepenaun
HHPOPMALIUH.
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Hoakaouenue moaviasa TAM1 k muHe |SA

B kadecTBe MUKPOCXEMBI, YIIPABISIONIEH paboToit Moy, ucronb3yercs FPGA APA150 ¢pupmer Actel. Curaaser
mmHH |SA nonxtrogatores k Mukpocxeme APA150 gepes Oydep IDTQS32X861, koTopsIit orpaHHYINBaET YPOBEHD IPH-
HHMAaeMBbIX CUTHAJIOB 10 BenmuuHbl 3.3V. g nogkaroueHus k muHe |SA ucmonbs3oBaHbl BhixogHble kackaasl |OB33PL
n OTB33PL mukpocxemsr APA150. st 5THX KaCKaj0B MaKCHMAITBHBIN BBIXOJHOW TOK HU3KOTO ypoBHs 101=20mA
(Vol=0.4V), lol1=28mA (Vol=0.7V), MakcHMabHBII BBIXOIHOM TOK BEICOKOTO ypoBHs 10h=-24mA (Voh=2.4V).

s oOMeHa ynpaBJisroneit nHpopManue u taHHBIME Mex Iy MoayineM TAMI1-1SA8 u npomeccopoM UCTIONB3Y-
FOTCS IMKJIBI 3aIIMCH M YTEHIS BHEITHETO ycTpoiicTBa. BHyTpH ycrpoiictBo TAM1-ISA8 onepupyer cioBamu, 6aiitoBoe
YTEHHE M 3aIMCh TOJDKHBI POU3BOMTHCS COTIacHO crienmbukarmu muns! ISA 1BM PC/AT. B mmwe ISA, nipu cios-
HOM oOpamnieHnu aHanmsupyercs curgain CS16 u ecii OH He aKTHBEH, MpoIieIypa 0OpaleHns: aBTOMaTHIeCKH pa3OnBa-
eTcs Ha aBa OalWTOBBIX IUKiIa. Ha prc.4 nmpuBeneHa BpeMeHHas AuarpaMma IMKIIa 3alHCH M YTeHHs. B 1ukiie «3anuchy
curHai RDY ¢opmupyercs nipu 3ammcu crapiiero 6aita ciaoBa. Miammmuii 6aiiT JomKkeH OBITh 3aIllMCaH Iepe/ 3aUChio
craprmero 6atita. CoOCTBEeHHO Tiepe3amich CI0Ba BO BHYTpeHHUH 16-u pa3psinabiii peructp TAM1-1SA8 nponsBoanTcs
BO BpeMsI 3aIHCH cTapiiero 6aita. 3HadeHne Miaamero 6aita Oepercs U3 MpoMexyTodHOTo Oydepa. B muxire «areHne
curHai RDY ¢opmupyercs Bo BpeMst YTeHHUs MJaamiero 0aita. 3HaueHHE CTapIiero 0aiTta COXpaHIeTCs B MPOMEKY-
TOYHOM Oydepe U CUHTHIBACTCS B OTICIBHOM LIHUKJIE ITOCIIE YTSHUS MIIaIIero OanTa.

B npenocrapnsemMoii OnbnuoTeke apaiiBepoB GallTOBbIE 0OpaILCHHUs HE HCIIOIb3YFOTCA.

ADR[13:1] X Anpec X

ADRI0]

AEN

Iow
DAT[7:0] Mnaawmi Gaiit Crapluuit 6aitt ><

RDY

—t1 t2 et3%
t4
3anmcb

ADR[13:1] X Anpec X

ADRI[0]

AEN

IOR

DAT[7:0] iwmwh Gaur >1 Crapiuwi Gait >F
RDY t7%
L
k-t8

—t1 J t5
T
YrteHne
t1>25ns 0.2us<t4<12us t7 <160 ns
t2 >300 ns 0.2us<t5<1.2us 18 < 32 s
t3<20ns t6 > 63 ns

Puc. 4.



Ha pucynke 5 nosicusietcst cxema noakiouenus TAM1-1SA8 k mine ISA. Bxoast ADR[13:0] moakiroyatoTest co-
OTBETCTBEHHO K BXxojaMm 3amanus agpeca SA[13:0] muust ISA. Ha Bxomax 1A[8:0] 3amaetcs 6a30BbIii agpec ycTpOWCTBa
TAMI-ISA8 B mnne ISA. Bxoasr IA[8:0] BHYTpH MHKPOCXEMBI Yepe3 Pe3UCTOPHI MOJKITFOUCHBI K HCTOYHHUKY TTHTaHUS
Mmukpocxembl. [Ipu obpaniernu k yerpoiictesy TAM1-1SA8, paspsiaer SA[13:5] cpaBHHBAIOTCSI ¢ KOIOM, YCTAaHOBJICH-
HbIM Ha Bxozax |A[8:0], a mnamuue paspsast agpeca SA[4:1] nemmdpupyroTes 1 CayKat Uis BBIOopa aapeca periucTpa
BHyTpH yctpoiictBa TAM1-1SA8. Bxox ADRJ[0] (SA[0] Ha muue ISA) onpenenser Homep Oaiita cnoBa. CoBmnageHue
azmpeca 1o Bxogam SA[13:5] ¢ kogom, ycranosierHbM Ha Bxoaax |A[8:0] u AEN = 0 ompenesnsiet BEIOOp yCcTpOiCTRaA.

Bxon RESET npennasnaucH s HadanbHOM yeraHoBkH TAMI1-ISA8. MunumanbHas anurensHocTh curaaina — 200
HC. AKTUBHBIH — YPOBEHB JIOTHYECKOW €TMHUIIBL.

CurHan npepbIBaHus epeJaeTcst ypoBHEM JIOTHYECKOW eMHUIBI o Bexony IRQ.

BeiBosiet JTAG unTepdeiica MOryT 0CTaBaThCs HE MOIKIIOYeHHBIMU. PexoMenioBannbie pupmoii Actel pesucropsr
20 kOm Ha BeiBoiax TCK u TDO ycranosnens! Ha miate TAM1-1SAS.

TAM1-ISA8

BHyTpeHHAs

|
|
|
LIMHA AaHHBIX |
|
BHeLHsA LWWHa < DATA[7:0] MpOMEXYTOUHbIN I
JaHHbIX DA[15:0]
| ADRO Gycep :
| |
| |
| DC |
| |
| > |
| ADR([4:1] ﬂei:g;%zmp . Bbi6op agpeca |
| perucTpa : peructpa TAM1 I
[ SN |
CurHanbl agpeca I |
LWKHbI ISA I I
SA[13:0] | I
| |
| — |
| ADR[13:5] = I
[ cs I
| Komnapatop > |
I appeca Boi6op I
Bxogbl 3apaHus 1 ycTponcTea ycTpovcTea I
agpeca B WiHe ISA IA[8:0] I
| |
| |
| |
| |
|- - o _____ |
Puc. 5

[pu pa3BojKe Ha IUIaTe PpeKOMEHIyeTCsS 00eCeulTh MUHUMAIIBHYIO JUTHHY JIMHHI MYJIBTUIUIEKCHOTO KaHaia. He
PEKOMEH/yeTCs IPOBOAUTH TPOBOJHUKH M OCTABIISATH IOJMIOHBI O] TpaHC(hopMaTopaMu. JIMHUS 3eMITH, IPOBOAUMAS K
TpaHchopMaTopaM J0JDKHA OBITh MUHUMAJIBGHOM JJIMHEL M IPOBOJHUTHCS OTACIBHOM TPACCOH OT KOHTAKTa 3EMIIH.

Ha nnate TAM1-ISA8 ycTaHOBIICHBI HEOOXOIMMBIE KOHACHCATOPBI. JJONONHUTENBHBIE KOHICHCATOPEI TpeOyeTcs
YCTaHaBJIMBATh TOJNBKO MPH YCTAHOBKE pazbeMa NporpaMMUpoBaHus. Pa3seM nporpamMmmupoBaHus MUKpocxembl Actel
MOXET OBITh YCTAHOBJICH B CJIydae, €CIIM B MPOLECCe IKCILTyaTalun TpeOyeTcsi BHECCHHE H3MEHEHUI B MUKPOCXEMY
APA150 nimm ee muarnocruka. MiHGopManus o cxeme MOAKIIOYEHHUS pa3beMa IPOrpaMMHUPOBAHUSI COJEPIKUTCS Ha caiite
dupmsr Actel (APA_External_ISP_AN.pdf) u moxer ObITh IpeOCTaBICHA AOMOJIHUTEIBHO MPH 3a1poce Ha GUPMY
«QIKyC.

UHdopmauma ansa 3akasa

Mukpomoaynb TAM1 — ISA8 — D — A T'®KI1.467100.195,
roe
A — BMA Nnpuemku:
C — npuemka OTK
| - npnemka OTK, ungyctpmanbHoe UCMnonHeHue, nak
M - npuemka 3akasumka («5»), nak
D — annoBckme BbIBOAbI U3AENUA.



