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KM1604

PyKOBO,D,CTBO nonb3oBaTtend

1. TpuHATbIEe COKpaLleHun

mMoAynb - Mogyns KM1604.
AUn - AHanoro-uudpoBoii npeobpasoBaTtens.
LAM - Lindpo-aHanoroebii npeobpasoBaTerb.
CPU (Uny) - Central Processing Unit (LleHTpanbHOe npoLeccopHoe YCTPOMCTBO).
CS - Chip Select (BbI6op MykpocxeMbl).
GPT - General Purpose Timer unit (bnok Tanvepos).
GPR - General Purpose Register (Pernctpbl 06uiero HazHaveHus).
nc - CBOOOAOHbIV KOHTAKT (KOHTAKT HE NMOAKIOYEH).
GND - Lindpposas 3emns (o6wwmin npoBoa NUTaHus).
AGND - AHnanorosas 3emnsi.
VCC - HanpsikeHne nutaHus +5 BonbT.
RESDRYV - CwvrHan “C6poc” moayns.
IRQnN - MpepbiBaHWe HOMeEp n
WR - CurHan sanucum.
RD - CurHan ytexms.
I0W - CwvrHan “3anuce B nopt”.
IOR - CurHan “YteHue 13 nopra”.
AEN - CwurHan 3allenku agpeca.
BHE - PaspelueHune ctapliero 6anTa.
I0CS16 I/O Chip Select 16
SAXx - But agpeca x, rae x=0-19.
SDy - But gaHHbIX vy, rae y=0-15.
nor.1 - YpoBeHb NOrMyYecKko eAuHULLbI.
nor.0 - YpOBEHb NOMMYECKOro Hyns.
CLK - TakToBblE CUrHanbl MOAYNA
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PykoBoacTtBO nonb3oBartens KM1604

2. Ha3HauyeHue

Mopyns KM1604 BeinonHeH B ctaHaapte PC/104 (IEEE-P996.1).
Mnata npegHasHayeHa ans paboTbl B COCTaBe CUCTEM nogaepkmeatomx gpopmart wuHbl PC/104.
Moayne KM1604 npeaHasHayeH ans ansi paboTbi:
- C aHanoroBbiMuK AaTtdynkamm Toka 0 — 24 MA, u/vnn 0 — 20 MA, n/nnu 4 — 20 MA,
- C YCTPOMCTBaAMU MMEIOLLUMMUN aHanorosble ToKoBble Bxoabl 4 — 20 MA, 0 — 20 MA, 0 — 24 MA,
- cycTponcTtBamu umetowmmu aHanorosble Bxogb! 0...+5 BoneT, 0...+10 BonbT, -5...+5 BoneT, -10...+10 BonbT.
Moayne KM1604 moxeT 6biTb MCMONb30BaH A5t NOCTPOEHUS:

- cucTeM cbopa u 06paboTkn MHdopmaLuw,

crnegsaLLmMX cucTem,
- CWUCTEM ynpasrieHUsi 1 CUHXPOHU3ALMN SHEPTETUHECKNX OO LEKTOB,
- pacnpegeneHHbIX CUCTEM YNpaBneHus u T.4.

O6wwmn Bug moayns KM1604 npencraBneH Ha pucyHke 1.

[gg.EIE]EIU

i:é_-g

Puc. 1. Mogyne KM1604
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KM1604 PykoBoacTBo nonb3oBaTens

3.

TexHn4Yeckue xapakTepUCTUKMU

Mopaynb aHanorosoro Beoa-BeiBoga B oopmarte PC/104.

ALM: 24 6uT, 16 kKaHanos:

» [anbBaHOU30MMpPOBaHHbLIN 16-kaHanbHbIV 24-pas3pagHbii AL, umetowmin 16 aHanoroebIX BXOA0B
Toka ot 0 A0 24 munnnamnep ¢ rpynnoBon M3onsaunen.

= CkopocTb npeobpas3oBaHusa 8 MMKPOCEKYHA AN OQHOIo KaHana

= BxogHoe conpoTtuBneHue 249 Om +1,5%.

3ameyvaHue:

Mo oTaenbHOMY 3anpocy BO3MOXHO M3MEHEHWE BXOOOB TOKA Ha BXOAbl HAMNPSBKEHMS ¢ Anana3oHom oT 0
0o 5 BonbT unmn ot 0 go 10 BonebT.

LIAM: 16 6wuT, 4 kaHana:

= 4 kaHana 16-pa3psagHbIX LMdpo-aHanoroebix npeobpasoBatenen (YeTbipe NHOMBUAYANLHO
nsonupoBaHHbix LJAIT).

= BbixogHoe HanpsikeHue — oT muHyc 10 BonbT go 10 BonbT, nnu ot MuHyc 5 BonbT go 5 BonbT, nnu
oT 0 go 5 BonbT, unmn ot 0 go 10 BonbT.

=  BbIxogHon Tok — oT 4 fo 20 munnunamnep, unu ot 0 go 20 munnuamnep, unun ot 0 go 24
Munnuamnep.

=  CkopocTb npeobpasoBaHus LIAIM 3 munnucekyHabl.

= Pexwnm Bbixoga yCTaHaBNMBaETCA NepeMblykaMun Ha nnate Mogyns.

B0O3MOXHOCTb YCTaHOBKM HOMEPA UCMOMb3YEMOro NpepbiBaHUS.
BoamoxHoCTb ycTaHOBKM 6a3oBOro agpeca.
CkBo3HoM pasbem PC/104.

16-pa3psgHbli WKHHBLIR MHTepdenc PC/104, no3sonsatowunn NoAgKMYaTh pasfnnyHblie Moaynu B
dopmaTte PC/104.

Yepes nepexogHyto nnaTy BO3MOXHO nogkntoveHune K wnHe ISA.
Pa3smep nnatbl 90x96 mm.

HanpsxeHue nutaHma 5,0 + 0,25 BonbT.

MoTpebnsaembinn Tok - 1,2 AMnep (B peXXnmMe TOKOBLIX BbIXOAOB).
CrapTtoBbii Tok - 3,0 Amnep.

HanpsixkeHne nutaHua nogknovaetcs yepes pasbembl X1, X4 (PC/104).
PaclwmpeHHblt gnana3oH pabounx Temnepatyp: muHyc 40°C - +85°C.
PacwupeHHbIn guanasoH paboynx Temnepatyp: MuHyc 55°C - +85°C.
Bec 0,1 «r.

Mpumepbl nporpamMmM paboTel ¢ MoayneMm.
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PykoBoacTtBO nonb3oBartens KM1604

4.

NMNoaknrouyeHne moayns

O6wue 3aMedaHus Mo yCTaHOBKe

Nookon=

COXpaHﬂI‘ZTe MOAYNb B aHTUCTATU4YECKOM NnakeTe 00 YCTaHOBKU B CI/ICTeMy!

Mepepn paboToit ¢ MoaynemM cHAMUTE C cebs 3apsaa, CTaTUYecKoro afiekTpruyecTsa, cobnoaas Mepbl
3neKTpuyYeckon 6e3onacHoOCTH.

JocTaBas MoayJb U3 NakeTa, cTapaiTechb He 40TParuBaThCa 40 BbIBOJOB M KOMMNOHEHTOB.
Mcnonb3ynte aHTUCTaTn4eCKne Mathbl 1 3a3eMIIEHNS.

Bce nameHeHus coeamHeHunii npu paboTe ¢ MoayieM NPoOM3BOAMTE MPU OTKJIIOYEHHOM MUTAHUN.

BoiknounTe annapaTypy.

CHumMUTE € cebsl 3apan, CTaTMYeCcKOoro 91ekTpmMyecTBa, cobnoaas Mepbl aNeKTpnyeckon 6e30nacHoOCTU.
JocTaHbTe MOoayb N3 aHTUCTATUYECKOro nakeTa.

Mepepn ycTaHOBKOWM NnaTtbl NPOBEPbLTE NPABUIIbHOCTb YCTAHOBKM NEpPeKioYaTene.

Ynepxneaa Moaysb 3a Kpasi, yCTaHOBUTE €ro B CUCTEMY UM MOMECTUTE HA aHTUCTATUYECKYIO MOBEPXHOCTb.
MopkntounTe Heobxoammble kabenn. YoeouTech B NpaBuiibHOM NONSPHOCTN COEOMHEHUIA.

Bkniounte annaparypy.

Mogaynb roToB k paborTe.
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KM1604 PykoBoacTBo nonb3oBaTens

5. CTpyKTypHasa cxema moayns
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CrpykTypHasa cxema njaatel KM1604
Puc. 2 CtpyktypHasa cxema mogyns KM1604.
MpumeyaHnsa: NYHKTUPOM NoKa3aHbl N30MSLUNOHHbIE Bapbepbl Ha nnare.
Ha wuHe PC/104(ISA) nnaTta npeacraBnseTcs Tpems perucrpamu:
"  pPerucTpoMm JaHHbIX,
"  peructpom agpeca,
"  pPerncTpoMm KOHTpons.
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PykoBoacTtBO nonb3oBartens KM1604

6. Bbibop 6azoBoro agpeca goctyna K Moaynko

Mopynb aHanorosoro BBoAa-BbiBoga KM1604 nopkniodaetcs no wwmHe PC/104 (ISA) B obnacte nopToBOro
npocTtpaHcTBa PC-COBMECTUMOro yCTPONCTRA.

[Onsa Bbibopa 6a3oBoro agpeca HeEO6X0AMMO YCTaHOBUTbL NepeMbldkM Ha nepekntodartene JP1.

<} PerncTp koHTpons RC (BA+3)
<} PerncTtp agpeca yctporictea RA (BA+2)
PerncTp AaHHbIX cTapummn RDh (BA+1)
< © 9 ioW
PerncTtp gaHHbix mnagumi  RDI (BA+0) @) <
< 5 (D q ioR O
annch
< Q, q AEN H
< YreHne m ~
© BHE O
b ot
JP1 1 Sel2 resDRV
2 0, <l
2 Sel3 0O 0]
5 Sel4 H 9.0 =
7
8 == 2 i0CS16 =
9 Selé S D] <
10 AN
1; Sel7 (E||)
13 Selg
14 =
JP22 15 52 Sel9

=

OTOoT nepeknovaTenb NO3BoOMNSET 3aAaBaTtb 6a3oBbin agpec B ananasoHe ot Oh (0d) go 3FCh (1020d).

B aTom grManasoHe agpecoB MoryT 6biTb M Apyrve yCTponcTBa (Hanpumep, agpeca agantepa mkonctmka = 200h - 207h;
320h - 32Fh XT Hard Disk n 1.n.)

MoaTomy, HaubBonee 4YacTo BCTpevalollencs OLWKUGKOM NpW MNepBOHAYanbHOW  YCTAHOBKE MOAyns siBrsieTcs
HenpaBuWIibHasl yCTaHOBKA afjpeca W Bbl3BaHHbI 3TUM KOHGNUKT Ha wuHe PC.

Kaxxgas napa KOHTaKTOB nepekniovatens obecrneyvBaeT CpaBHEHNe OQHOro aApecHoro curHana, npy 3ToM 3aMKHyTOMY
COCTOSIHUIO KOHTaKTOB (Mepemblyka YCTaHOBMEHA), COOTBETCTBYET YPOBEHb NTOMMYECKON eauHNLbl. AQpecHble CUrHanbl
HaunHas oT A10 u OGonblue He NPOBEPSIIOTCA U HEe OKasbiBalOT BNUSHUS Ha Aewwmdppaumio. Moatomy, ecnu Bbl
yCTaHOBWUNM agpec nnatbl, Hanpumep 300h, TOo Bbl MOxeTe obpaiiatbcss K Helm m no agpecy 700h, ecnu Tonbko
apxuMTeKTypa Ballero Begyliero moaynsa He GnokupyeT goctyn no Takum agpecam. Agpeca A0 u A1 ucnonbayroTcs
nnaTtov Ansi pasgeneHus obpalleHuin K yCTpocTBaMm MOAyns, Mo3ToMy B pacdeTe 6a3oBoro agpeca nnatbl NPUHATHI
ANsi NpoCTOThI paBHbIMK 0.

Bbi6o0dbl JP1 MpumeyvaHue

nepemMblyka 1-2 ycTaHaBnueaeT agpec A2
nepemblyka 3-4 yctaHaBnueaeT agpec A3
nepemblyka 5-6 ycTaHaBnueaet agpec A4
nepemblyka 7-8 ycTaHaBnueaeT agpec A5
nepemblyka 9-10 ycTaHaBnueaet agpec A6
nepemMblivka 11-12 ycTaHaBnuBaeT agpec A7
nepemMblyka 13-14 ycTaHaBnueaeT agpec A8
Bbieodbl JP22 MpumeyvaHue

nepemMblyka 1-2 ycTaHaBnueaeT agpec A9
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KM1604

PyKOBO,D,CTBO nonb3oBaTtend

Mpumepbl ycTaHOBKU Ga3oBoro agpeca.

Hanpvmep Mbl XOTUM ycTaHOBWTb 6a3oBbli agpec Ans nnatel pasHbii 300h (0x300 wnu 768) B 3aBMCMMOCTM OT
MCMOMNb3yemMol CUCTEMbl MpOrpaMMupoBaHus. [ns 3TOro HaM Hago MepeBecTu 3aJaHHbll afpec B [ABOUYHOE
npeactaenenne: 300h => 11.000.0000b , 1, HaunHasa co cTapLlen YacTu, ycTaHaBnMBaTb NEpPeMbIYKM ClieBa HanpaBo B

Te No3nunn, KOTopbiIM COOTBETCTBYIOT €AnHNLbI Nony4YnBLLEeroca ABOMYHOIo Ymcna:

1

H

1 2 3 4 5 6 7 8 9 1011121314 2

JP22

EEEEEEEEEEEEEE]|

JP1

11.0000.0000

3ameyaHue:

= 300h

MakcmmanbsHoe KonM4ecTBO OAHOBPEMEHHO MOAKMIOYEHHBIX NaT Ha LUMHE OrpaHMYMBaeTcsi cBOBOAHBLIM
agpecHbIM NPOCTPaHCTBOM MOPTOB BBOAA-BbIBOAA M HAarpy3o4HOW CMOCOOHOCTBIO WWHBLI Bawero PC
COBMECTUMOro YycTpoicTea. Mcnonb3oBaHWe OAvHAKOBBIX aApecoB ANsA NnaT, YCTAHOBMEHHbIX B OA4HO

YCTPOWCTBO He gonyckaeTcs!
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PykoBoacTtBO nonb3oBartens KM1604

7. YcTaHOBKa HOMepoOB 3anpocoB NpepbiBaHUA

YcTpoWcTBa, YCTaHOBIEHHbIE HA MOAYyINe, MOTyT reHepMpoBaTh 3arnpoc Ha NpepbiBaHNE:
= 0 3aBepLUeHunto npeobpasosaHma AL,
* 1o 3aBepLueHunto nepedayn gaHHbIx B AL,

= [0 3aBepLUeHUto nepeaayn gaHHbIx B LIATI.

Bbibop BekTOpa npepbiBaHust ocyulecTBnseTcs yctaHoBkon 6utoB SellRQ3, SellRQ2, SellRQ1 n SellRQO B
pernctpe koHTpons RC.
Homep BbIGpaHHOro npepbiBaHWs onpeaenseTcs Kogom, KOTOPOMY COOTBETCTBYET ABOMYHOE NpeacTaBneHne GuTos:
0011 - ncnoneayetca Bxop 3anpoca Ne3, 0100 - Ne4, ..., 1111 - Ne15.
MpepbiBaHusa ¢ Homepamu 3, 4, 5, 6, 7, 9, 10, 11, 12, 14, 15 NoAkMOYEHbI K WKMHE U MOTYT ObiTb MCMOMbL30BaHbI.
YcTtaHoBka npepbiBaHuin ¢ Homepamu 0, 1, 2, 8, 13 paBHOcWnbHa 3anpeTy NpepbiBaHUA, MOSTOMY OTAENbHbIA 6UT
3anpeTta npepbiBaHWA OTCYTCTBYeT. [1nata He MOXeT pas3genaTb MpepbiBaHvs C APYrMMW nnatamu, noatomy npu
BbIOOpe HOMepa npepbiBaHNs cneayeT cobnogaTe OCTOPOXKHOCTb ANS UCKIHOYEHUSA KOH(IMKTOB Ha LUMHE.

Tak kak ALIM MoxeT paGoTaTb B pexume aBTOMATMYECKON KOHBEPCUM AaHHbIX, TO B 3TOM pexume nocne
nony4yeHus aaHHbix ot ALM Takxe ByaeT creHepupoBaHO nNpepiBaHue.

MpepblBaHUSA 3anpeLanTcs M paspellarnTcs UHOMBUAYANbHO B pernctpax yrnpaslieHUs COOTBETCTBYHOLLMX
AUM wn UAT, 6utel SellRQ3, SellRQ2, SellRQ1 n SellRQO onpenensioT TONbLKO kaHamn 3anpoca npepbiBaHuA
WKHbI ISA 1 MoryT 6bITb UCMOMb30BaHbI AN rMobanbHOro 3anpeLeHns NnpepbIBaHUN.

PaspgeneHve npepbiBaHuii ¢ ApYruMy MoAynsiMU He NpefyCMOTPEHO.
CHATMe 3anpoca npepbiBaHWs MPOUCXOAMT MpU YTeHuM 5boro perncrpa, OTHOCSLLErocs K COOTBETCTBYHOLLEMY

YCTPOWCTBY. MM MOXHO OYMCTUTHL braru npepbiBaHUs, cOpacbiBasi OUTbl paspelleHust NpepbiBaHUiA B perucrpax
ynpaeneHust COOTBETCTBYIOLLErO YCTPOMCTBA.
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KM1604 PykoBoacTBo nonb3oBaTens

8. JJocTyn K Mmoaysnto co CTOpOHbI WnHbI PC/104 (ISA)

Ha wwuHe PC/104 (ISA) mogynb npeacTaBneH:
- peructpom gaHHbIx RD
- peructpom agpeca RA.
- peructpom KoHtponsi RC

Pernctp paHHbix. Ero agpec paBeH ©as3oBoMy agpecy, yCTaHaBNMBaeMOMY Ha MoAyfne C MNOMOLLbIO
nepemblyexk.

Peructp apgpeca. Ero agpec paBeH 6asoBomy agpecy +2. OnpepgensieT yCTPOMCTBO, MOAKIOYEHHOE K
perucTpy gaHHbiX. [lonyckaeT 04HOBPEMEHHOE UCMNONb30BaHWe C PErMcTpoOM KOHTPOTIS.

PerucTp koHTponsa. Ero agpec paBeH 6asoBoMy agpecy +3

MpencraBneHne perncTpoB Ha wuHe ISA.

pernctp gaHHbIX RD (crapwwii 6aiT) perncTp AaHHbIX RD (mnagwwii 6aiit)

perucTp KoHTpona RC pernctp agpeca RA

PerncTtp paHHbix RD

Peructp gaHHbIx RD ¢ agpecom paBHbIM 6a30BOMY agpecy vucnonb3yeTtcs ans obMeHa faHHbIMU.

Ero afpec yctaHaBiMBaeTCcA Ha MoAyJie C NOMOLLbIO NepeMbl4eK Ha nepeknoyartene JP1.

RD (BA) 3HaueHue nocne copoca: 0000h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| | | | | | | | | | | | | | I
D15 DATA D1 DO
| | | | | | | | | | | | | | |
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
But DyHKUNA
DATA 3anucb 1 YTeHne gaHHbIX
DO...D15

D15 — Crapwun paspsg gaHHbix DO — Mnaawuim pa3psa AaHHbIX
O6paLleHus K perncTpy AaHHblx — 16-6uUToBbIE.

Pernctp koHTpons npegHasHaveH koHTponsi coctosHui ALM u LIAT, paspelieHus un Bbibopa HoMepa npepbiBaHUNA.
Peructp koHnTponsa RC ucnonb3yetcs Ans ynpasBneHus ycTpoicTBaMm MOaynsi.
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PykoBoacTtBO nonb3oBartens KM1604

PerncTp koHTponsa RC

RC (BA + 3) 3HaueHune nocrne cbpoca: 0000h
7 6 5 4 3 2 1 0
| | | | Sel | Sel | Sel | Sel
e e e e
IRQ  BusY  Busy  hony
DAC  ADC IRQ3 IRQ2 IRQ1 IRQO
| | | | | | |
rw rw rw rw rw rw rw rw

Sel IRQO,
Sel IRQ1,
Sel IRQ2,
Sel IRQ3

DRDY

DyHKUMNA

McnonbayoTca ons Beibopa COOTBETCTBYIOLWMX BXOAOB MpepbiBaHUS.
Homep BbIOpaHHOrO npepbiBaHWS OMpeaensieTcsa KogoM, KOTOPOMY COOTBETCTBYET [BOWYHOE
npencraeneHne OMToB:
0011 - ncnonbayetca Bxog 3anpoca Ne3,
0100 - Ne4, ...
1111 - Ne15.
MpepbiBaHns ¢ Homepamn 3,4,5,6,7,9,10,11,12,14,15 nogknioveHbl K LWMHE WU MOryT ObITb
Mcnonb3oBaHbl. YcTaHoBKa npepbiBaHun ¢ Homepamwn O, 1, 2, 8, 13 paBHOcunbHa 3anpety
npepbiBaHUA, MO3TOMY OTAENbHbIA OWT 3anpeTa npepbiBaHWiA OTcyTcTBYeT. Mogynb He MoXeT
pasgensaTtb npepbiBaHusa ¢ apyrumm Mogynsmu, noatomy npu Beibope HOMepa npepbiBaHust criegyet
cobnogatb OCTOPOXKHOCTL A1151 UCKMIOYEHUS KOHDINMKTOB Ha LUMHE.
Cwurdan DRDY ¢ ALM. FOTOBHOCTb Aa@HHBbIX.
3aHAToCTb KaHana obmeHa ¢ ALIMM. Mpwn yteHun 0 kaHan roToB K NpMemMy KOMaHAbI.
3aHsTocTb kaHana obMeHa c LIAT. Mpu yTeHuun 0 kKaHan roToB K NpUeMy KoMaHabl.

YcTaHoBKa 3Toro 6uTa B 1 coobLiaeT o HanuumMmm HeOGCJ’IY)KEHHOFO 3anpoca npepbiBaHUA.

Peructp agpeca RA

PerucTp agpeca RA ncnonb3ayeTcs Ansi BoiGopa perrcrpa nogkoYeHHOro K perucTpy AaHHbIX.

RA (BA + 2) 3HadeHune nocne cbpoca: 0000h
7 6 5 4 3 2 1 0
| | | | | | |
ADDR
| | | | | | |
rw rw rw rw rw rw rw w
but PyHKkumsa
ADDR AJpec BHYTPEHHEro ycTporcTBa Mogyns (cm. Tabnuuy 1)

B03MOXXHO COBMECTHOE UCMONb30BaHWe pernctpa KOHTPOns 1M peructpa agpeca.

RCRA (BA + 2) 3HaueHue nocne copoca: 0000h

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

Sel Sel Sel Sel | | | | | | |
e € e e
IRQ | BUSY | BUSY | nepy ADDR
DAC | ADC IRQ3 | IRQ2 | IRQ1 | IRQO

w w rw w rw rw rw rw rw rw w rw rw rw rw w
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KM1604 PykoBoacTBo nonb3oBaTens

PacnpepneneHue ycTpoicTB B 3aBUCMMOCTY OT COAEPXMMOro perncTpa agpeca npusegeHo B Tabnuue 1

Tabnuua 1
ADDR AKTUBHOE YCTPOWCTBO B perncTpe AaHHbIX
000h | Mpuem na AL Gaiitol 9-8
001h Mpuem n3 AL GaiiTtel 7-6
002h Mpuem n3 AL G6awnTel 5-4
003h Mpuem n3 ALMN 6anTbl 3-2
004h Mpuem n3 ALMN 6anTtbl 1-0
005h PesepB (He ncnonb3oBaThb)
006h Peseps (He ncnonb3oBaTtb)
007h Peseps (He ncnonb3oBaTb)
008h Peseps (He ncnonb3oBaTb)
009h Peseps (He ncnonb3oBaTb)
00Ah BaiTbl gaHHbIX 8-7
00Bh - BanTbl AaHHbIX 6-5
00Ch BaiTbl gaHHbIX 4-3
00Dh - BanTbl gaHHbIX 2-1
00Eh KomangHbih 6anT + 6ant gaHHbIX 0
00Fh Peructp ynpasnenus ALIM
010h Pernctp gaHHbix LLAM
011h Perunctp ynpasnenusa LJAT
012h...0FEh PesepB (He ncnonb3oBaThb)
OFFh MpeHtudumkatop nnatel 1101h

UpeHTndpmkatop moayns

WaeHTudunkaTop Moaynsa npeaHasHavyeH ans npoBepkn Tuna yCTaHOBMEHHOro MOAYNSA 1M ero sepcuun. Tun
Moayns onpegenseTcs ctapwum 6anTtom n ansa atoro moayns scerga 10h. Homep Bepcum npolimeku 3anucaH B
Mnagwem 6ante n moxet ObiTb oT 1...0FFh.
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PykoBoacTtBO nonb3oBartens KM1604

9. AUN

ALIM: 24 6uT, 16 KaHanoB:

= [anbBaHOM30/MPOBaHHbLIN NocnefoBaTenbHbIA 16-kKaHanbHbIM 24-pa3pagHbin AL, nmetowmin 16
aHanoroBbIxX BxogoB Toka oT 0 Ao 24 munnunamnep ¢ rpynnoBon N3onsuunen.

=  CkopocTb Npeobpa3oBaHusa 8 MUKPOCEKYH AN O4HOro KaHana

= BxogHoe conpoTtuBneHue 249 Om +1,5%.

Ons obmeHa ¢ ALMN ucnonb3yetcsa nocnegoBaTtenbHbii kaHan (SPI)  Heckonbko curHanos ynpaesneHus: Copoc
(Reset), pexum noHmxeHust aHepronotpebnenus (PWRDN), aBTockaHMpoBaHue.

PerucTtp ynpaBneHHus AL (00Fh) 3HaueHune nocne cbpoca: 0000h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reset Auto Ext
- - - - - - - - - - - PWRDN | IRQEN
AUNn Start Start
'w rw rw w 'w rw
but PyHKkums

! ExtStart 3anyck npuema ot curHana DRDY
1 3anyck AL yepes pernctp RC
0 Het 3anycka ALIMN

CIRQEN  PaspelueHue 3anpocos Ha NpepbiBaHme
1
0
PWRDN ' epeknioueHue ALIMx B pexuM NOHUXEHOro 3HepronoTpe6reHms

1 peuM NOHMKEHOro aHepronoTpebneHus
0 HopMarnbHbI pexum

“AutoStart | PexuM aBTOCKaHMPOBaHMs!

1 3anyck AL vepes pernctp RC

0 Het 3anycka AL

ResetAUN  CGpoc ALIM

1

0
Peructp komang ALIM (00Eh) 3HaueHune nocne copoca: 0000h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Cc2 Cc1 Co MUL A3 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 DO
rw rw w rw w rw w rw w rw rw rw rw rw rw rw
But dyHKuma
DO...D7 [aHHble
A0 Appec ctaptoBoro bavita
A1
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PyKOBO,D,CTBO nonb3oBaTtend

A2
A3

MUL

MHoro6anToBbIn 06MeH

co

Bbibop KomaHAbl

nocneaylowWwuin 6anT gaHHbIX HaXoAUTCSA Ha 1 aapec HUXe:

Bo3MoOXHble KOMaHAbl, UX 3Ha4YeHUs U KomOGMHauuu NpuBedeHbl B pykoBoAcCTBe nonb3oBaTtens ADS1258
cTp. 34 B pasgene Commands and Register definitions. Butbl komangHoro 6anta 7...0 cooTBeTCTBYOT BUTam
15...8 pernctpa komangbl ALIM. Mnagwui 6Gawnt aTtoro peructpa 6byper nepBbiMm 6antom napameTtpoB. B
3aBMCUMOCTM OT Tuna KomaHAabl n 6utoB A[3..0] 3HayeHue aToro Gamta moxeT ObITb 3aHeceHO B nwbon u3s
pernctpoB ALM. MNpu nepegave Heckonbknx GaAWTOB cpasy, BNAOTb A0 BCEX AOCTYMHbIX PErnCTPOB, Kaxabln

Anpec Crapwui 6ant Mnapgwwnin 6ant
00Ah BanT paHHbIX 7 BanT paHHbIX 8
00Bh BanTt paHHbIX 5 BanT paHHbIX 6
00Ch BanTt paHHbIX 3 BanTt paHHbIX 4
00Dh BanTt paHHbIX 1 BanT paHHbIX 2
00Eh Bant komaHabl BanT paHHbIX O

BainTt komaHabl B o6s13aTeNbHOM NOpsAKe AOMKEH ObiTb 3anucaH NocneaHuM O4HOBPEMEHHO ¢ GalTom
AaHHbix 0 (3anucb croBa), Tak Kak 3anucb 3Toro OamTa HauuHaeT nepegady paHHbix B AUIM. Mpumep

OOHOBPEMEHHOW yCTaHOBKU Bcex pernctpos ALIM:

Anpec Crapwwuin 6ant Mnapgwwnin 6ant
00Ah 000h (GPIOC OFFh) 000h (GPIOD 000h)
00Bh 00h (MUXSG1 OFFh) 000h (SysRed 000h)
00Ch 000h (MUXDIF 000h) 01h (MUXSGO OFFh)
00Dh 083h (Config1 083h) 000h (MUXSCH 000h)
00Eh 070h 00Ah (Config0 00Ah)

BosMoXHa Takxe U MHAWBUAYyarbHas yCTaHOBKa pPerncTpos, kpoMe peructpa ID (uaeHTudukatopa), 10

€CTb KOMaHAy Ha YCTaHOBKY BblAaTb BO3MOXHO, HO pe3ylnbTaT He Nnpeackasyem:

Anpec Crapwuin 6ant Mnapgwwnin 6ant
00Ah Bes3pasnuyeH, He nuwem. Bes3pasnuyeH, He nuwem
00Bh Bes3pasnuyeH, He nuwem Bes3pasnuyeH, He nuwem
00Ch BespasnuueH, He nuwem BespasnuueH, He nuwem
00Dh Bes3pasnuyeH, He nuwem BespasnuyeH, He nuwem
00Eh 064h 01h (MUXSGO OFFh)

Mocne ycTaHOBKW/HaCTPOMKN PErMCTPOB MOXHO BblgaTb KOMa

HAY Ha npeobpasoBaHue kaHana:

Anpec Crapwwun 6ant Mnapgwwnin 6ant

00Ah BespaanuyeH, He nuwem. BespaanuyeH, He nuwem
00Bh BespaanuyeH, He nuwem BespaanuyeH, He nuwem
00Ch BespasnuueH, He nuwem BespasnuueH, He nuwem
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KM1604

PykoBogcTBo nonb3oBaTtens
00Dh BespasnuueH, He nuem BespasnuueH, He nuem
00Eh 080h (nnn 090h) BespaanuyeH, He nuwem

... W Ha YTeHne nony4YeHHOoro pesynbraTta:

Anpec Crapwuii 6ant Mnagwun 6ant

00Ah bes3pasnuyeH, He nuwem. bes3pasnuyeH, He nuwem
00Bh bes3pasnunyeH, He nuwem bes3pasnuyeH, He nuwem
00Ch BespasnuueH, He nuwem BespasnuueH, He nuem
00Dh bes3pasnuyeH, He nuwem bes3pasnuyeH, He nuwem
00Eh 030h BespasnuueH, He nuem

... @ nocne BbINONMHEHNA KOMaHAbl NoNly4aeM OaHHblIe:

Appec Crapwuii 6ant Mnagwun 6ant
000h CpeaHuit 6anT gaHHbIX. Mnapgwmnin 6anT gaHHbIX.
001h CtaTycHbI 6anT. Crapwuii 6aiT gaHHbIX.
002h HeonpegeneHo. HeonpegeneHo.
003h HeonpegeneHo. HeonpegeneHo.
004h HeonpegeneHo. HeonpepeneHo.

Ons yteHus Bcex pernctpos AL cpa3sy BoigaémM KoMaHay:

Anpec Crapwui 6ant Mnapgwwnin 6ant

00Ah Bes3pasnuyeH, He nuwem. Bes3pasnuyeH, He nuwem
00Bh BespaanuyeH, He nuwem BespaanuyeH, He nuwem
00Ch BespasnuueH, He nuwem BespasnuueH, He nuwem
00Dh Bes3pasnuyeH, He nuwem Bes3pasnuyeH, He nuwem
00Eh 050h bes3pasnunyeH, He nuwem

N nocne 3aBeplieHnda KoMaHabl nonyvyaem:

Anpec Crapwwun 6ant Mnapgwwnin 6ant
000h GPIOD (000h) ID 08Bh
001h SysRed (000h) GPIOC (OFFh)
002h MUXSGO (OFFh) MUXSG1 (OFFh)
003h MUXSCH (000h) MUXDIF (000h)
004h Config0 (00Ah) Config1 (083h)

Mo>HO NpounTaTh U OAUH PEFUCTP, HANpUMep PernucTp uaeHTudgukaTopa:

Appec Crapwwuin 6ant Mnagwun 6ant

00Ah BespasnuueH, He nuwem. BespasnuueH, He nuem
00Bh BespasnuueH, He nuem BespasnuueH, He nuem
00Ch BespaanuyeH, He nuwem BespaanuyeH, He nuwem
00Dh BespasnuueH, He nuem BespasnuueH, He nuem
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KM1604 PykoBoacTBo nonb3oBaTens

00Eh 049h BespaanuyeH, He nuwem

N nocne 3aBeplieHnda KoOMaHabl nonyvyaem:

Anpec Crapwuii 6ant Mnagwun 6ant
000h HeonpegeneHo. ID 08Bh

001h HeonpegeneHo. HeonpegeneHo.
002h HeonpegeneHo. HeonpegeneHo.
003h HeonpegeneHo. HeonpegeneHo.
004h HeonpegeneHo. HeonpepeneHo.

Mocne 3aBeplieHns obmeHa ycTaHaBnuBaeTcs OMT 3anpoca npepbiBaHWsA, €Cnu npepbiBaHne
paspeweHo yctaHoBkoln 6uta Ne 1 (IRQEN - PaspelueHune 3anpocoB Ha NpepbiBaHWE) B peErncTpe ynpasreHns
AL v BbIGpaH gonycTuMbld BXxoA npepbiBaHus 6utamu 3..0 peructpa KoHTpons. MoxHO Tak ke nornb3oBaTbCs
6utom BusyADC (6uT 5 peructpa KOHTpons), KOTOpbIA ycTaHaBnuBaeTcsi B 1 Ha BpeMs 3aHSATOCTM KaHana u
cbpacBbiBeTca B 0 nocne 3aBeplieHnss obmeHa.

TunoBasa cxema nogkntodeHna ALLT.

AUl npegHasHayeH ang I'Ip906pa3OBaHVI$| CUrHanoB, NoCTynawwmnx OT TOKOBbIX OAaTYUKOB. Tunoas
cxemMa nogKnK4YeHna TOKOBbIX AaTYMKOB NpuBegeHa Ha puCcyHke 3:

SkpaH
\/.\ in-[16:1]
4 ( ) in+[16:1] N
/ N \/ N\
X2
in+1 2 1 in-1
" " . T 3 =
in-1 yaNy in+1 in-9 yaNy in+9 T+, 6 5 JUR
T+ 8 7 =4
UA‘,ZOmA u4,‘20rnA M+5 T0 g -5
MFO 12 1T -0
1" " — 12 13 -
in-2 m in+2 in-10 m in+10 m+F8 16 15 -5
Z Z m+y 18 17 -9
4.20mA 4.20mA < 40 BOJBT E 10 (4] 9 =10
m+1T T =TT
" " MaKCHMyM . — 7 3 —
in-3 m in+3 in-11 m in+11 m+13 {5} ) m=13
u u M+ 14 ¢ 7 m=-T&
4.20mA 4..20mA -
MF16 37 ki m-T6
11 " 34 33
in-4 yany in+4 in-12 yaNy in+12
\Z Z/
4.20mA 4..20mA CONB4A
il "
in-5 yaNy in+5 in-13 yaNy in+13
7 7/
4.20mA 4.20mA
" "1
in-6 yaNy in+6 in-14 yaNy in+14
\Z Z/
4.20mA 4..20mA
" "
in-7 yasy in+7 in-15 yany in+15
\Z Z/
4.20mA 4..20mA
" "
in-8 yaNy in+8 in-16 yaNy in+16
7 7
4.20mA 4.20mA
40 BomeT
MaKCUMYyM .
\ /

Puc. 3 TunoBas cxema NOAKMOYEHNA BXOOHbIX CUrHaNoB.

Mpumeyanwne: MNpu nepenontocoBke NOAKNIOYEHHbIX KaHaNoB paboTa ocTanbHbIX KaHanoB MOXeT ObiTb
HapyweHa. BxogHoe conpoTumerneHne kaxgoro kaHana 250 Om.
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PykoBoacTtBO nonb3oBartens KM1604

Mpnumep nporpammel o6meHa ¢ ALI.

dyHkuna ReadADC ycTtaHaBnvMBaeT KOMMyTaToOp Ha 3ajaHHbli kaHan wucnonb3ys SetADCchan,
3anyckaeT npeobpasoBaHne AL un cunTbiBaeT AaHHble M3 Hero. B rnob6anbHon nepemeHHon baseAddr
XpaHUTCA agpec nnaTtbl, YCTAHOBMEHHbIA nepemMblidkamu Jp1 +2, To ecTb agpec perucTtpa agpeca. [lepegn
3anyckomMm npeobpasoBaHua Heob6xoanMmo uHuumanusnposaTtb nnaTty cbpocus AL n dnarm kaHana dyHKkunen
initBoard, kotopas cbpacsiBaet AL n ounwaet pnarn kaHana obmeHa.

// AINPECA YCTPOMCTB HA BHYTPEHHE NJHE .

#DEFINE RADCL 0x0000 // TIpueEM oT AIIIl BANTH 9-8
#DpEFINE RADCM1 0x0001 // TIpuEM oT AIIIl BANTH 6-7
#DEFINE RADCM2 0x0002 // TlpueEM oT AIIIl BaANTH 5-4
#DEFINE RADCM3 0x0003 // TIpuEM oT AIIIl BANTH 3-2
#DEFINE RADCH 0x0004 // TlpuEM oT AII BanTa 1-0

// AOPECA 4 .. 9 3APE3EPBUPOBAHH

#DEFINE WADCL 0x000A // TIEPEOAYA B AIIl BAMTH 8-7
#DEFINE WADCM1 0x000B // TIEPEOAYA B AIIl BAMTH 6-5
#DEFINE WADCM2 0x000C // TIEPEOAYA B ANl BAMTH 4-3
#DEFINE WADCM3 0x000D // TIEPEOAUYA B Al BAMTH 2-1
#DEFINE WADCH 0x000E // TIEPEZAYA B AIIl BAMTH coM-0
#DEFINE COMADC Ox000F // AIPEC PETMCTPA YIPABIEHMS AIIIl.

// TABIMYKA NPEOBPA3OBAHJS HOMEPA BUTA B ETO IOJIOXEHME B CJIOBE .
INT UNITARY[16]={0x0001,0x0002,0x0004,0x0008,0x0010,0x0020,0x0040,0x0080,
0x0100,0x0200, 0x0400,0x0800,0x1000,0x2000,0x4000, 0x8000};

// TJIOBAJNLHHE I[EPEMEHHHE :

STATIC INT BASEADDR ; // BABOBHI AIPEC IJIATH+2 OT YCTAHOBJEHHOTO J3.
// m e
voID WRIO (INT DATA, INT ADR) // YCTAHOBKA PETMCTPA.

{
OUTP (BASEADDR, ADR) ;

ouTPw ( (BASEADDR—2) , DATA) ;

}

INT RDIO (INT ADR) // UTEHUE PETUCTPA.
{
OUTP (BASEADDR, ADR) ;
RETURN (INPW (BASEADDR=2) ) ;

}
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KM1604 PykoBoacTBo nonb3oBaTens

INT RSTATUS (VOID) // UTEHME PETUCTPA CTATYCA.

{

RETURN (INP (BASEADDR+1) ) ;

}

// R R R I S I S I S I S L S I S I S I S I I I I S I S E S b S b 2 Sh S I S I R S e S I S I S P SE I S S 2 SE I Sh b b b S S I b 2 Sh I S b b 4

INT NUM2UNIT (INT NUM) // TIPEOBPA30BATbL HOMEP B MO3MINI0 BUTA.

{

RETURN NUM [UNITARY] ;

}

// KA Ak Ak A A A A A A A A A A A A A A A A A A A A A AR A A A A A A AR A A A AR A AR A A A A A A A A A A A A A A A A AR A AR AR ARk kK

vOID WAITADCSPI (VOID) // IOXIATHCS KOHIA NEPENAYM B AIIl.

{

WHILE (RSTATUS () &0x020) ;

voID WAITADCCONV (VOID) // TlonyuYnTb TOTOBHOCTH AIIII.

{

WHILE (RSTATUS () &0x010) ;

// CBPOCUTL COBCTBEHHO AIIIl M OUMCTUTL OJIATY KAHAJIA.

VOID INITBOARD ()
{
WwrRIO (0x0C000,wADCH) ; // KoMAHZA cBPOC AIIIl.

wrRIO (0x08000,wADCH) ; wartADCconv(); // Cspoc DRDY.

WwRIO (0x03000,wADCH) ; warTADCSPI () ; // CUUTATH NAHHHE .
}
vOID SETADCCHAN (INT CHAN) // BHBPATbL KAHAJ AIIII.
{
wRIO (0x00000,wADCL) ; // YcTaHOBUTL GPIOC 1 GPIOD.

WRIO (NUM2UNIT (CHAN) &0xO0FF00,wADCML) ; // YcTanoBuTh MUXSG1 m SYSRED.
WRIO (NUM2UNIT (CHAN) &0x000FF,wADCM2) ; // YcTanoBuTb MUXDIF n MUXSGO.
wRIO (0x00000, wADCM3) ; // YcTaHoBUTL CONFIGLl M MUXSGH.

wRIO (0x0700E, wADCH) ; // YcTAHOBUTL CONFIGO M 3ANYCTUTE.

// EIVHMYHOE NPEOBPA3OBAHUE 3ANAHHOTO KAHAJA AII.

// HOMEP KAHAJIA B BHXOJIHHX JAHHHX CBPOIIEH .
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PykoBoacTtBO nonb3oBartens KM1604

LONG READADC (INT CHAN) // HOMEP KAHAJA AIIIl.
{ LonNGc ADC;
SETADCCHAN (CHAN) ; WAITADCSPI () ; // BHBPATbL KAHAJN AIIIl.

wrIO (0x0008, CoMADC) ; waIrTADCconv () ; // BANYCTUTH NPEOBPA3OBAHNE .
wrIO (0x0000, CoMADC) ; // OCTAHOBUTL MPEOBPA3OBAHIUE .

WwrRIO (0x03000,wADCH) ; wAITADCSPI () ; // CUMTATL [AHHHE .

ADC=( (roNG) (RDIO (RADCM]1) &0x0FF)<<16| ( (LoNG)RDIO (RADCL) ) &0xFFFFL) ;
ADC=ADC<<8; // PACUVPEHUE 3HAKA.

RETURN (ADC>>8) ;
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KM1604 PykoBoacTBo nonb3oBaTens

10. UAIn.

Moaynb coaepXxuT 4YeTbipe MAEHTUYHBIX MHANBMAYANbHO M30MMpPOBaHHbIX kaHana LIAl, o6o3Havaembix
cooTBeTCcTBeHHO kaHan 0, kaHan 1, kaHan 2 u kaHan 3.

Lindppo-ananorosbii npeobpasoBaTtens: 16 pa3psaaos:

= BbixogHoe HanpsikeHue — oT muHyc 10 BonbT go 10 BonbT, nnu ot MuHyc 5 BonbT go 5 BonbT, nnu
oT 0 go 5 BonbT, unmn ot 0 go 10 BonbT.

= BbixogHott Tok — oT 4 go 20 munnuamnep, unu ot 0 go 20 munnuamnep, unu ot 0 go 24
Munnunamnep.

= CkopocTb npeobpasoBaHua LIAM 3 MunnncekyHabl.

= Pexwnm Bbixoga yCcTaHaBNMBaETCA NepeMblykaMun Ha nnate Mogyns.

Onsa pa6otbl ¢ LAM ncnonb3yTcs 2 pernctpa BO BHYTPEHHEM aApeCHOM MPOCTPAHCTBE: PEerucTp ¢
agpecom 10h npegHasHadyeH ANA nepefayn JdaHHbIX, a perucTp ynpasneHus c agpecom 11h nossonser
BblOpaTb kaHan LAI, oTobpaxaeT 6uTbl ownbGOK, KaHanoB paspellaeT 3anpocbl Ha MNpepbiBaHUA npu
BO3HUKHOBEHUN OWNOOK U 3aBepLUeHnn nepenadn gaHHelx. dnar rotoBHocTn LIAT BbiBEAEH B perncTp KOHTpoOns
(6uT Ne6) a 3anpoc npepbiBaHUs gybnupyetca 6utom Ne7 B permctpe KOHTpons.

PerucTtp ynpaBneHnus LA (011h) 3HayeHue nocne cbpoca: 0000h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

IRQ | IRQ | IRQ IRQ
FLT3 | FLT2 | FLT1 | FLTO X X X IRQEN | FLT | FLT | FLT FLT EN3 EN2 | EN1 ENO
EN3 | EN2 | EN1 ENO

rw rw
But DyHKUMA
1 — pabota pa3spelueHa
_ ... 0-pdaborasanpewesa
EN1 PaspelueHne paboTbl kaHana 1
EN2 PaspelueHune paboTbl kKaHana 2
PaspelueHune paboTbl kaHana 3
IRQFLTENO ; PaspelueHune 3anpocoB npepbiBaHns no ownbke kaHana 0
IRQFLTEN1 PaspeLueHune 3anpocoB npepbiBaHMs Mo oLwMbke kaHana 1
IRQFLTEN2 PaspeLueHune 3anpocoB npepbiBaHMs Mo OLIMGKe KaHana 2
RQFLTENS — Paspeiienne sanpocos npepusania o ownbre kamana3
IRGEN PaspelueHue / c6poc 3anpocoB NpepblBaHNa oT roTosHocTy LIAT
X 3ape3epBupoBaH
FLTO O6pbIB NMHMK kaHana 0 (TONbKO YTEHKE)
FLT1 O6pbIB NMUHMK KaHana 1 (TONbKO YTEeHKE)
FLT2 OGpbIB NMHUM KaHana 2 (TONbKO YTEeHnE)
FLT3 OO6pbIB NMHWKM KaHana 3 (TONbKO YTeHue)
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PykoBoacTtBO nonb3oBartens KM1604

Ona paspeweHus paboTbl kaHana wnu(u) reHepupoBaHUs MNpepbiBaHWsi, YCTaHOBUTE COOTBETCTBYKOLWMA OUT
pernctpa. 3anpoc npepbiBaHUSA ouyMLLaeTCad aBTOMaTUYEeCKM Npu YTeHUU pernctpa gaHHbix LA vnu 3anucu B
€ero CcTaplyl 4acTb. 3anucb B CTapLUyl 4acTb 3TOr0 perucTpa HayvMHaeT nepegady AaHHbIX B BblOpaHHble
outammn 3..0 kaHanbl. Takke MOXHO cOpOCUTb 3anpoc npepbiBaHMA ycTaHoBkon B 0 6Guta Ne8 peructpa
ynpasnenus LATT.

Curnan Fault nosBnsetca Torga, Korga 3ajaHHOe 3HayeHMe Toka B KaHane He MoxXeT ObiTb
yCTaHOBrMeHo. Takasi cuTyauuss oObl4HO BO3HMKAET Npu oOpbiBE WNU OTCYTCTBUW Harpysku. OTOT curHan
OOCTYMNEH TONbKO B peXMMe TOKOBOIO BbIXOa U B peXunme BbIXOAa HanpsXKeHusa oH Bcerga He akTuseH (0).

3HayeHns kaHanoB MOryT ObiTb YCTAHOBMNEHbI OOQHOBPEMEHHO Afsi BCEX WM HEKOTOPbLIX KaHanos. [Ans
3TOro y COOTBETCTBYIOLIMX KAaHANOB ycTaHaBnmBatoTcsa 6utbl EN.

PerucTtp pgaHHbix LLAM (011h) 3HaueHue nocne copoca: 0000h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
D15 D14 | D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
rw rw rw rw rw rw w rw w rw rw rw rw rw rw rw
But DyHKUMS

D15...D0 Mpeobpa3zoBaHHble AaHHble (DO - MnaaLwmi 3HavaLLmMn paspsaa)

TunoBaga cxema nogkntoveHus LIATI.

Bce kaHanbl LIAT oTnuuyarTca mexay cobovi TOMNbko pasbéMaMy Ha KOTOpble OHW BbiBEAEHbl M HOMepamu
nepekntoyaTenen ycTaHoBKU pexnma paboThl.
TunoBas cxema nogkntoyeHnsa LIAM npuBegeHa Ha pucyHke 4.

X3 X6

Rn3

’
2

H—3]
ys
5
5

o:uwaTN—n

X5 X7

Rn4

1
2

H—3]
T
Rn2 5
6

cnmbaTN—\

Puc. 4 Cxema nogxntoveHms LIAT.

Pasbémbl X3, X5, X6, X7, npeaHasHayeHbl Ans MNOAKMYEHUA K BbIXOoAHbIM curHanam kK LIAIM kananos 0, 1, 2, 3
COOTBETCTBEHHO.

Homep Cwvrnan Homep Cuvrnan
KOHTaKTa KOHTaKTa
1 AGND_DACx 2 U_OUT_DACx
3 ~ AGND_DACx 4 ~ AGND_DACX
5 | OUT DACx : 6 AGND_DACx
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KM1604 PykoBoacTBo nonb3oBaTens

lpumeyaHue:
AGND_DACx Ananorosas 3emnsa LAl kaHana x, rae x =0, 1, 2 unu 3.
U_OUT_DACx Bobixoa HanpsikeHusa LUAT kaHana x, rae x =0, 1, 2 unum 3.
|_OUT_DACx Bobixoa Toka LJAl kaHana x, rae x =0, 1, 2 unu 3.

lpumeyvaHue O}J,HOBpeMeHHOE ncnosib3oBaHMe B OHOM KaHalle BblXO40B TOKa U Hanpsa>XXeHnAa HEBO3MOXHO.

Bbixogbl kaHana 0 noakntoyeHbl K pasbeEMy X3, kaHana 1 k X5, kaHana 2 k X6 u kaHana 3 k X7.

[na yctaHoBKM BbIxogHOro Toka 4-20 MA criegyeT yCTaHOBUTb NepeMblvkn B nonoxexHve 4-6 un 1-3 gnsa
nepeknioyatenen: kaHan 0 - JP2, kawan 1 - JP7, kaHan 3 - JP12, kaHan 3 - JP17. YcTaHOBKa aTuUX
nepekniyartenen B nonoxeHus 2-4 n 3-5 yctaHaBnueaeT AnanasoH BbIXogHOro toka 0-20 MA, B MONOXEHUAX 2-
4 n 1-3 yctaHaBnueaeTca AgnanasoH TokoB 0-24 MA, nonoxeHus 4-6 n 3-5 akTMBM3NPYIOT BbIXOA HanpskeHus. B
pexumMe BbiIXOoOa HanpsKeHUst 4OCTYMNHbl 4 BbIXOAHbLIX AMana3oHa Hanpsbkenun: 0...+5 BonbTt, 0...+10 BonbrT, -
5...#45 BonbT n -10...+10 BonbT. Bbibop AnanasoHa BbLIXOAHOIO HAaMpPsKEHUs WM TOKa OCYyLLeCTBMsieTCs
YyCTaHOBKOW nepeMblYek mexay 0603Ha4YeHHbIMY KOHTaKTaMu Ha NepeknyaTensix ¢ COOTBETCTBMM C Tabnuuen:

KaHnan O (BbixogHoOW pasbem X3)

[Nepekntoya-

Tenb JP5 JP2 JP3 JP4 JP6
Ownana3oH
1. 0...20 mA. 1-2 2-4 1 3-5 - - -
2. 0..24 MA. 1-2 1-3 n 2-4 - - -
3. 4..20mA. 1-2 1-3 1 4-6 - - -
4. 0..5BonebrT. OTtcyTcTByeT. OrcyTcTBYeT. 1-2
5. 0...10 BonbT. 1.2 3-5 1 4-6 OrTcyTcTByeT. OTcyTcTBYET. 2-3
6. -5...+5BonbT. 1-2 OrcyTcTBYeT. OrTcyTcTBYeT.
7. -10...+10 BonbT. 1-2 1-2 2-3

KaHan 1 (BbixogHow pasbem X5)
Mepeknioya-

Tenb JP10 JP7 JP8 JP9 JP11
[Ownana3oH
1. 0...20 mA. 1-2 2-4n 3-5 - - -
2. 0..24 mA. 1-2 1-3 1 2-4 - - -
3. 4..20 MA. 1-2 1-3 1 4-6 - - -
4. 0...5BonbrT. OrcyTcTBYeT. OTcyTcTBYET. 1-2
5. 0...10 BonbrT. 1.2 3-5 1 4-6 OTtcyTcTByeT. OrcyTcTBYeT. 2-3
6. -5...+5 BonbT. 1-2 OrTcyTcTBYeT. OTcyTcTBYET.
7. -10...+10 BonbT. 1-2 1-2 2-3
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PykoBoacTtBO nonb3oBartens KM1604
KaHan 2 (BbixogHon pasbem X6)
Mepeknioya-
Tenb JP15 JP12 JP13 JP14 JP16

Ownana3oH

1. 0...20 mA. 1-2 2-4n 3-5 - - -

2. 0..24 mA. 1-2 1-3 1 2-4 - - -

3. 4..20 mA. 1-2 1-3 1 4-6 - - -

4. 0..5BonebrT. OTtcyTcTByeT. OrcyTcTBYeT. 1-2

5. 0...10 BonbT. 1.2 3-5 1 4-6 OrTcyTcTByeT. OTcyTcTBYET. 2-3

6. -5...+5 BonbT. 1-2 OTcyTcTBYeT. OTcyTcTBYeT.
7. -10...+10 BonbT. 1-2 1-2 2-3

KaHan 3 (BbIxogHoNM pasbem X7)
[Nepekntoya-
Tenb JP20 JP17 JP18 JP19 JP21

[Onana3soH

1. 0...20 mA. 1-2 2-4 n 3-5 - - -

2. 0..24 MA. 1-2 1-3 1 2-4 - - -

3. 4..20 MA. 1-2 1-3 1 4-6 - - -

4. 0..5BonebrT. OTtcyTcTByeT. OrcyTcTBYeT. 1-2

5. 0...10 BonebrT. 12 3-5 1 4-6 OTtcyTcTBYeT. OTtcyTcTBYeT. 2-3

6. -5...+5BonbT. 1-2 OTcyTcTBYET. OTcyTcTBYET.
7. -10...+10 BonbT. 1-2 1-2 2-3

Mpumep paboTbl ¢ LIATT.

dyHkuua SetDAC nonydvaet gaHHble ons 3anucu B LIAIM u Homep kaHana LIAM. Ecnu Homep LA

Gonblie 3, To AaHHble 3anucbiBalOTCS cpady Bo Bce kaHanbl. NpeobpasoBaHue Homepa LIAM B nosuuumio 6uta B
perucTpe ynpasneHusi ocyliecTsnseTca noadyHkuuen num2unit. NMpu paboTe dyHKUKUA 3anpeLlaeT NnpepbiBaHUs

ot 6noka LAl yctanaBnuBas B 0 Bce 6GuTbl peructpa ynpasneHus LIAM, kpome 6utos ENI[3..0],

KoTopble
yCTaHaBnMBaloTCHA B 3aBMCUMOCTU OT HOMepa BbibpaHHOro aonga npeobpasoBaHusa kaHana LIAT.
// AINPECA YCTPOMCTB HA BHYTPEHHE NJHE .
#pEFINE DATDAC 0x0010 // AIPEC PETMCTPA OAHHHX IJAII.
#pEFINE CoMDAC 0x0011 // AIPEC YHNPABNEHMS IJAII.
// TABIMYKA TPEOBPA3OBAHMS HOMEPA BUTA B ETO MOJIOXEHME B CJIOBE.
INT UNITARY[16]={0x0001,0x0002,0x0004,0x0008,0x0010,0x0020,0x0040,0x0080,
0x0100,0x0200, 0x0400,0x0800,0x1000,0x2000,0x4000, 0x8000};
// TJIOBAJNLHHE NEPEMEHHHE :
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KM1604 PykoBoacTBo nonb3oBaTens

STATIC INT BASEADDR ; // BABOBHI AIPEC IJIATH+Z2 OT YCTAHOBJIEHHOTO JP1.

vOoID WRIO (INT DATA, INT ADR) // YCTAHOBKA PETMCTPA.
{
OUTP (BASEADDR, ADR) ;
ouTPW ( (BASEADDR—2) , DATA) ;

}

// KAk A Ak A A A A R A A A A A A A A A A A A AR A A A AR A A A A A A AR A A A AR A AR A AR A A A A A A A A A A A A AR A A AR AR ARk kK

INT NUM2UNIT (INT NUM) // TIPEOEPA30BATbL HOMEP B IO3MINI0 BUTA.

{

RETURN NUM [UNITARY] ;

}

// KAk Ak Ak A A A A A A A A A A A A A A A A A AR A A AR A A A A A A AR A A A AR A AR A A A A A A AR A A A A A A A AR A A AR AR ARk kK

voID WAITDACSPI (VOID) // IHOXIATLCS KOHIA NEPEIAUM B ILIAII.

{

WHILE (RSTATUS () &0x040) ;

// YcraHoBuTh LIAII. Eciu HOMEP IIAIl >= 4 yCTAHABJIMBAITCS BCE KAHAJH.

voiD SETDACS (UNSIGNED INT DATA, UNSIGNED INT DAC)

{

1F (DAC<4) {DAC=nUM2UNIT (DAC) ;} // BHBPATH KAHAJ.

ELSE {DAC=0x00F; }; // BHBPATH BCE KAHAJIH.

WAITDACSPI () ; // KAHAJ TOTOB K NEPEJAUE?

WwrRIO (DAC, 0x011) ; // BHBPATH KAHAJ.

WwRIO (paTa, 0x010) ; // YCTAHOBUTHL KAHAI.

}
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PykoBoacTtBO nonb3oBartens KM1604

11 COpoc mopyns

C6poc moayns ocyuectensietcss curHanom RESET no wuHe PC/104 (ISA).

12. lNwutaHune moayns

BCe MOAKIIOYEHUS] M OTKMIOYEHUs K pa3bemMaM M BCe KOMMYyTauuu Ha
@BHMME\HHG nepeksoyaTensx AOJKHbI OCYLIECTBAATLCA TONMbKO MPU OTKIHOYEHHOM

Hanpsa>XXeHMU NUTaHUA KOHTponnepa.

Mopaynb nuTaeTcss OT BHELUHEro MCTOYHMKa MOCTOSHHOrO Toka +5 B +5 % (Bkmovas BbIOPOCHI MpW BKIIOYEHWUU ©
BbIKIMOYEHUM NUTAHKS) C TUNOBLIM NOTpebnexHvem 1,2 AMnep (B peXxmme TOKOBbIX BbIXOLOB).

CrapToBbIi TOK MOXeT gocturatb BenuuuHbl o 3,0 A agna mogyna KM1604—-EXT(MIL) ¢ guanaszoHoMm pabounx
Temnepatyp ot muHyc 40°C go nnoc 85°C nu KM1604-MIL ¢ gnanasoHom pabounx TemnepaTyp OT MuHyc 55°C pgo
nntoc 85°C.

HanpsbkeHne nuTaHus nogaetcs vyepes pasbeMbl X1, X4 wuHbl PC/104.

Hanuune HanpskeHna nutanus +5 B nHaMumMpyeTtcsa cBevyeHmeM ceBeTtoamoaa.
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KM1604 PykoBoacTBo nonb3oBaTens

13. BHelwHMe paszbeMbl U NepeKknioYvaTenu.

MopknioyeHne BHELHUX LEenei K MOAYM OCYLIEeCTBMSIETCS C MOMOLLb pa3bemoB. PacnonoxeHve pasbemoB W
nepekntovaTtenen Ha nnate moayns KM1604 npefctaBneHo Ha pyUcyHke 5.

KM1604 Rev.3
(c)KASKDD-ELEKTRD  [a°

©

000000
[o]ejejejole)

X2 OO

00000
BOOOO

BOOO OOOOOIOOOOOOOOOIOOOOOOOOOOIOE
BOOOO0OOOOMOOOO0OOOOMOOO00000OOOMO

IOOOOOOOOOOOOOOOOOOO
IOOOOOOQOOOOOOOOOOOO (D

[MO0,00000]/[MO0000600000000)

J1 / X4 / JP1

Puc. 5 PacnonoxeHve pasbemoB Ha nnare.

TunoBoe pacnonoxeHve pasbeMoB W nepekntoyatenen IDC-tuna. lMepBbli KOHTAKT MMEET KBaApaTHyl dopMy
neyaTtHoun nnowagku (puc. 6).

1 2 3

2 4 6 n
10O O O
1 3 5

Puc. 6 TunoBoe pacnonoxeHne pasbemoB u nepekntoyarenen IDC-tuna.
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PykoBoacTtBO nonb3oBartens KM1604

Mepekntoyvatens J1

Twun: 8-KOHTaKTHbIN ofHOpAAHLIM pasbem IDC Tuna.
Pasbem TexHonorn4eckun.

MepBbI KOHTAKT UMEET KBagpaTHy0 hopMy NeyaTHOM NIIoWaaKK Ha nnare.

Homep koHTakTa CurHan

1 © TEXHOIMOrMYECKMiA

TEeXHOMNOrM4YeckKum
| VCC (+ 5 BoribT) |
OTCyTCTBYET

GND (Umndppoas 3emnsi (00Lwuin)

TEXHOMNOrMYEeCKnn

TEXHONOIMYECKNIn

OiNIO OB WIN

GND (Lndposas 3emns (obwumin)

Mepeknwyatensb JP1

Twun: 16-koHTaKTHLIV nepekntodaTens IDC Tuna.
Pa3sbem npegHasHayeH yctaHoBkM 6a3oBoro agpeca.

MepBbIi KOHTAKT MMEET KBagpaTHy0 hopMy NeyaTHOM NIoWaaKM Ha nnare.

Homep koHTakTa CurHan

: SelA2

: GND (Lndposas 3emns (06Lwumin)

| selA3 |
GND (UmndppoBas 3emnsi (00Lwuin)
SelA4

GND (Umndppoas 3emnsi (00wuin)
SelA5

GND (Lndposas 3emns (00Lwumin)
SelA6

GND (UmndppoBas 3emnsi (00Lwuin)
SelA7

GND (Umndppoas 3emnsi (00wuin)
SelA8

GND (Lndposas 3emns (00Lwmin)

29 © o N ool Ww N

-
N

N
w

=N
ESN

Mepekntyvatenb JP22

Twn: 2-koHTaKTHbIN Nepekntoyatens IDC tuna.
Pa3sbem npegHasHayeH yctaHoBkM 6a3oBoro agpeca.

[MepBbI KOHTaKT umeeT KBagpaTHyKo cbopmy nevyaTHoOM Nnowankn Ha nnare.

Homep KoHTakTa CurnHan
1 SelA9
2 GND (Lndposas 3emns (obLuin)
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PyKOBO,D,CTBO nonb3oBaTtend

Pasbem X1.

Pastém X1 npegHasHadeH onsa nogkntodeHus K wmHe PC/104.

Twvn: 64-kOHTaKTHBIN CkBO3HOW padbem PC/104L

Homep koHmakma | Ha3eaHue CueHan Homep koHmakma
KOHmMakma
A1 IOCHCHK* B1
A2 SD7 SD7 B2
A3 SD6 SD6 B3
A4 SD5 SD5 B4
A5 SD4 SD4 B5
A6 SD3 SD3 B6
A7 SD2 SD2 B7
A8 SD1 SD1 B8
A9 - SDO - SDO B9
A0 ~IOCHRDY “ne B10
A11 AEN AEN B11
A12 SA19 nc B12
A13 SA18 nc B13
A14 SA17 nc B14
A15 SA16 nc B15
A16 SA15 nc B16
A17 SA14 nc B17
A18 SA13 nc B18
A19 SA12 nc B19
A20 SA11 nc B20
A21 SA10 nc B21
- A22 - SA9 - SA9 - B22
" A23 | sAs Y | B23
A24 SA7 SA7 B24
A25 SA6 SA6 B25
A26 SA5 SA5 B26
A27 SA4 SA4 B27
A28 SA3 SA3 B28
A29 SA2 SA2 B29
A30 SA1 SA1 B30
A31 SAO0 SAO B31
A32 GND GND B32
lMpumeyaHue:
SDO0...SD7 But gaHHbIX
SA0...SA9 But agpeca
AEN PaspeweHrve agpeca
RESET C6poc moayns

IRQ3...IRQ7, IRQ9

MpepbiBaHue 3...npepbiBaHne 7, npepbiBaHme 9

HassaHue
KOHMakma

GND
RESETDRV
+5V

IRQ9

-5V

DRQ2

-12v
ENDXFR*

|12V
KEY(2)

SMEMW*
SMEMR*
IOwW*
IOR*
DACK3*
DRQ3
DACK1*
DRQ1
REFRESH*
SYSCLK
IRQ7

IRQ6
| IRQ5

IRQ4
IRQ3
DACK2*
TC
BALE
+5V
0SsC
GND

GND

CueHan

GND
RESET
VCC
IRQ9
nc

nc

nc

nc

i nc
nc

nc
nc
IOW
IOR
nc

nc
nc

nc
nc
nc
IRQ7

IRQ6
| IRQ5

IRQ4
IRQ3
nc
nc
nc
VCC
nc
GND

GND
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PykoBoacTtBO nonb3oBartens KM1604

IOW CurHan “3anuck B nopt”.
IOR CurHan “YreHve ns nopta”.
VCC HanpsieHne nutaHua mogyns +5 BonbT
GND Lindposas semns (obwmin)
Pasbem X4.

Twn: 40-kOHTaKTHBIN CkBO3HOW pa3bem PC/104

Pa3tém X4 npegHasHaveH ans noaknioveHus k wuHe PC/104H.

Homep koHmakma Ha3zeaHue CueHan Homep koHmakma : HaseaHue CueHan
KOHMakma KOHmMakma

C1 GND GND D1 GND GND
Cc2 SBHE* BHE D2 MEMCS16* nc
C3 LA23 nc D3 I0CS16* I0CS16
C4 LA22 nc D4 IRQ10 IRQ10
C5 LA21 nc D5 IRQ11 IRQ11
C6 LA20 nc D6 IRQ12 IRQ12
Cc7 LA19 nc D7 IRQ15 IRQ15
Cc8 LA18 nc D8 IRQ14 IRQ14

- C9 LA17 nc - D9 - DACKO* nc

c10 MEMR* “ne D10 DRQO “ne
C11 MEMW* nc D11 DACK5* nc
C12 SD8 SD8 D12 DRQ5 nc
C13 SD9 SD9 D13 DACK6* nc
C14 SD10 SD10 D14 DRQ6 nc
C15 SD11 SD11 D15 DACKT7* nc
C16 SD12 SD12 D16 DRQ7 nc
C17 SD13 SD13 D17 +5V VCC
C18 SD14 SD14 D18 MASTER* nc
C19 SD15 SD15 D19 GND GND
C20 GND (KEY) GND D20 GND GND

lpumeyaHue:

SD8...SD15 BuT gaHHbIX

BHE PaspelueHune cTapuiero 6anta

I0CS16

IRQ10...IRQ12 MpepbiBaHne 10, npepbiBaHue 11, npepbiBaHue 12

IRQ14, IRQ15 MpepbiBaHve 14, npepbiBaHue 15

VCC HanpsikeHne nutaHus moayns +5 BonbT

GND Lincdbposas semns (o6Luuit)
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Pasbem X2.

Tvn: 34-KOHTaKTHBIV LWITLIPEBON ABYXPSAHLIN pasdbem IDC-Tuna.

Pasbém X1 npegHasHayeH 45 NOAKMYEHNS BXOAHbIX curHanos K ALIM.

Homep CurHan Homep
KOHTaKTa KOHTaKkTa
1 - Vin1 2
3 - Vin2 4
5 - Vin3 6
7 - Vin4 8
9 - Vin5 10
11 - Vin6 12
13 - Vin7 14
15 - Vin8 16
17 - Vin9 18
19 - Vin10 20
21 - Vin11 22
23 - Vin12 24
25 -Vin13 26
27 - Vin14 28
29 - Vin15 30
31 -Vin16 32
33 AGND 34
lMpumeyaHrue:
AGND_ADC Ananorosas 3emna ALIM.
-Vin1...- Vin16 MwuHycoBom Bxog Ana QaTtyvMka Toka
HanpsbkeHusl).
+Vin1...+ Vin16
HanpsbkeHus).
Paszbem X3.

Cwurnan

+ Vin1
+ Vin2
+Vin3
+ Vin4
+Vin5
+ Vin6
+ Vin7
+Vin8
+Vin9
+Vin10
+ Vin11
+Vin12
+ Vin13
+Vin14
+Vin15
+Vin16
AGND

[niocoBon Bxo4 QAns gaTtuvMka Toka (I/ICTO‘-IHI/IKa Hanpsa>XxeHu4d,

Tun: 6-KOHTaKTHbIN WTLIPEBOW ABYXPAAHLIA pazbemM IDC-Tuna.

Pa3tém X3 npegHasHaveH Ania NOAKMHYEHUS K BbIXOAHBIM curHanam kK LLAIM kaHana 0.

Homep CwurHan Homep CwvrHan
KOHTaKTa KOHTaKTa
1 AGND_DACO 2 U_OUT_DACO
3 AGND_DACO | 4 AGND_DACO
5 I_OUT_DACO 6 AGND_DACO
lpumeyaHue:
AGND_DACO AHanorosas 3emns LIAIM kaHan 0.
U_OUT_DACO Bbixoa Hanpsxenusa LIAM kanan 0.
|_OUT_DACO Boixop Toka LIAI kaHan 0.

(MCTOYHMKA  HanpsKeHUs,

Ons  BXoOoB

AnA  BXOO0B
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Pasbem X5.

Twvn: 6-KOHTaKTHbLIN WTbIPEBOM ABYXPAAHLIA pasbem |IDC-tuna.

Pasbém X3 npegHasHayeH 45 NOAKMYEHNS K BbIXOAHbIM curHanam K LIATT kaHana 1.

Homep CwurHan Homep CurHan

KOHTaKTa KOHTaKTa

1 AGND DAC1 @2 U_OUT_DAC1

3 AGND _DAC1 : 4 AGND_DAC1

5 |_ OUT_DAC1 : 6 AGND_DAC1
lpumeyaHue:

AGND_DAC1 AHanorosas 3emns LIAIM kaHan 1.

U_OUT_DAC1 Boixog HanpsykeHusa LIAM kaHan 1.
|_OUT_DAC1 Boixog Toka LIAI kaHan 1.

Pasbem X6.

Twun: 6-KOHTaKTHbLIN WTbIPEBOM ABYXPAAHLIA pasbem |IDC-tuna.

Pasbém X3 npegHasHayeH 45 NOAKMYEHNS K BbIXOAHbIM curHanam K LIATT kaHana 2.

Howep o Howen G
KOHTaKTa KOHTaKTa
1 AGND DAC2 :2 U_OUT_DAC2
3 AGND DAC2 : 4 AGND_DAC2
5 |_OUT_DAC2 : 6 AGND_DAC2
lpumeyaHue:
AGND_DAC2 AHanorosas 3emns LIAIM kaHan 2.

U_OUT_DAC2 Bbixog Hanpskenusa LIAM kaHan 2.
|_OUT_DAC2 Bbixop Toka LIAT kaHan 2.

Pasbem X7.

Twn: 6-KOHTaKTHbIN WTbIPEBOW ABYXPAAHLIA pazbem IDC-Tuna.

Pa3tém X3 npegHasHaveH Ana NOAKMHYEHUS K BbIXOAHBIM curHanam kK LIAIM kaHana 3.

Homep Curnan Homep Curnan

KOHTaKTa KOHTaKTa

1 AGND_DAC3 : 2 U_OUT_DAC3

3 AGND_DAC3 : 4 AGND_DAC3

5 | OUT_DAC3 : 6 AGND_DAC3
lpumeyaHue:

AGND_DAC3 AHanorosas 3emns LIAIM kaHan 3.

U OUT_DAC3 Bbixog HanpsikeHusa LIATM kanan 3.
I_OUT_DAC3 Bbixop Toka LIATT kaHan 3.
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14. YcnoBwua 3kcnnyaTtauum n xpaHeHus

Mopyns KM1604 npepgHasHadyeH ans paboTel B cocTtaBe rpynnbl mMogynen copmata PC/104 wnm ISA, uyepes
nepexogHyto nnaty PC104-ISA .

HanpsikeHne nuTaHus nogaeTcs yepe3 pasbembl WuHbl PC104 X1, X4. Hanunume HanpsbkeHuss nutaHusa 5B
MHOMLMPYETCS CBEYEHMEM CBETOAMOAA.

OeTtann n cbopoyHble eanHNLbI, B3ATble Ha cneunanbHbii Y4€T B KM1604 oTcyTcTBYIOT.

M3penve yooeneTBopsieT crieayowmnm TpeboBaHnsiM aKcryaTaumu:
- ananasoH paboymx TemnepaTyp: oT 0°C mo nnioc 70°C,

- OuanasoH TemnepaTtyp XpaHeHWUd: OT MUHYC 40°C 00 nnoc 70°C.

W3pgenve p[na  paclwivpeHHoro AuanasoHa paGounx TemnepaTyp YAOBMeTBOpsieT crefylowuM TpeGoBaHusM
aKcnnyaTauum:

- AnanasoH pabounx TemnepaTyp: OT MUHYC 40°C Ao nntoc 85°C,

- AunanasoH TemnepaTyp XpaHeHus: OT MUHYC 55°C 0o nntoc 85°C.

Mpu HeoGxogMMoOCTM Gornbllero [AuanasoHa paboumx TemnepaTyp M TemnepaTyp XpaHeHus obpalianTech K
N3rOTOBUTENIO.
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15. BapuaHTbl UCnonHeHUa MoAayns

Moaynb noctaBnsieTcs B crie4ylowWwmx moaudukaumax:

HaumeHoBaHue OnucaHune

KM1604 ALM: 24 6uT, 16 kaHano.; LIAM: 16 6uT, 4 kaHana;
AunanasoH paboumx TemnepaTtyp: 0°C - +70°C

KM1604-EXT AUM: 24 6uT, 16 kaHanos.; LIAIM: 16 6uT, 4 kaHana;
AvanasoH pabounx Temnepatyp: -40°C - +85°C

KM1604-AD10DA1 ALIM: 24 6uT, 10 kaHanos (kaHan 1 - kanan 10); LUAM: 16 6uT, 1 kaHan (kaHan 0);
ananasoH paboumx Temnepatyp: -40°C - +85°C

BHumaHue: To ymonyaHuio yCTaHaBNUBaKOTCA pa3beMbl NPsiMble BBEPX.
PacnonoxeHue pasbeMOB orosapuBaeTcsl Npu 3aKase.

Bo3MoxHoe pacrnonoxeHue pa3beMoB:

e Pasbembl X2, X3, X5, X6, X7: e  OcrTanbHble pasbemMbl U NepeknoYaTenu:
o npsiMble BBEPX; o npsiMble BBEPX;
o  YIMoBblE; o  NpsiMble BHU3.

o  NpsiMble BHU3.
HOI'IO.HHMTeanO MOXHO 3aKa3aTb:
o -KIT OTBETHbIE YacTu BCEX pa3beMoB (KpoMe pa3bemoB LnHbl PC104);

e -LAK BnarosalimMTHOE NOKpbITUE;

3ameuaHue: MNpu 3akase moaynei HeobxoanMo cobnioaaTte 0603HaYeHUs U3Lennii AaHHbIe Bbille.

Hanpumep:

Kop 3akasa ~ onucakve

KM1604-EXT-KIT-LAK, yrnoBbie | Mogyns KM1604, ALIM: 24 6uT, 16 kaHanos; LUATIT: 16 6uT, 4 kaHana,
pa3bemsbl pacLUMpeHHEIN TeMnepaTypHbIn ananasoH -40°C - +85°C,

OTBETHble YacTu BCeX pa3beMoB, Briaro3aluTHOe NokpbITue,

C yrnoBbIMU pazbeMaMu.
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16. KomnnekT noctaBKu n MapKkupoBKa MoAayns

B KoMnnekT noctaBKN BXOAUT:

1. Mopyns KM1604 B BbIGpaHHOM BapuaHTe
2. KomnakTt-guck
lMpumeyaHue:

1 wr.

1 wrT.

C nameeVl Mop,yne|71 nocraensietcst He 6onee ABYX KOMNaKT-ANCKOB .

Ha komnakT-gucke:

- pYKOBOACTBO Mosnb3oBaTens.
- [OOKyMeHTauus;

- MpYMepbI Nporpamm;

MapkupoBka KOHTpornsepa

Mopayns KM1604 nmeet mapkuposky Ha nnate KM1604.

CepuiiHbI HOMEP Haxo4MTCs Ha nnaTe U MMeeT Bua;

- SIN XXXXXX, Hanpumep: S/N 115356.
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KM1604

17. NabapuTHble U YCTAaHOBOYHbIE pa3mMepbl.
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MpunoxeHune

Mpumep nporpamMmbl MUHUTECTA MOAYNS.

[leMoHCTpaumMoHHasa nporpamma.

[leMoHCcTpaLMoHHaa nporpamMmMa npeaHasHayeHa gns nposepkun pabotel Bxogos nnatel KM1604 . Mocne
3anycka nporpamma 3anpalwuBaeT 6a30Bbli agpec nnaTbl, NPOBEPSIET €ro Ha AOMYyCTMMOCTb (Anana3oH apecos
200h..3FCh), Ha HanunuvMe nnaTtbl (HanWuvMe nnaTtbl OonNpeAensieTcs Mo craplwemy 6anTy MOeHTUMUKALUOHHOrO
peructpa) W UMKIMYECKM BbLIBOOMT Ha 3KpaH pe3ynbtaTthl npeobpasoBaHust nnst Bcex kaHanos. AL
ucnonb3yeTcss B pexume 16-Tv HeguddepeHumnanbHbiX BXoA4OB C KomMyTaTopom. [Mporpamma nossonsiet
yCcTaHaBnuBaTb 3HayeHusa ansa kaxgoro m3 LAlMoB nootaenbHoctM B gBoumyHom Buae (SetDAC), nuGo B
AnanasoHe TokoB 4-20 MA (SetDAC). lNpu nonbiTke ycTaHOBKM TOka Oonblie wunuM MeHblle AuanasoHa,
BenMyuHa Toka OyaeT ycTaHOBMEHa Ha MWHMMAarnbHOE WM MakCMManbHO BO3MOXHOE 3HayeHue. PyHkuun
OXMAaHus roTOBHOCTM BbI3bIBAOT CUCTEMHYKO dyHKUMio kbhit, 4yTo no3BonsieT BbINTM M3 MporpaMmbl (HaxaTb
ctrl~c unu ctri~Break) npu HencnpaBHoOn nnarte.

#INCLUDE <STDIO.H>

#INCLUDE <I86.H>

// TJOBAJILHHE KOHCTAHTH :

#DEFINE LEAVEKEY 27 // KoI BHXOIA M3 IPOT'PAMMH .

#DEFINE IMAX 25.0 // MAKCUMAJILHOE BHAUEHUE TOKA.

// AINPECA YCTPOMCTB HA BHYTPEHHEN WJHE .

#peErINE RADCL  0x0000 // TpyeEM oT ALIl BANTH 9-8
#DpEFINE RADCM1 0x0001 // TIpuEM oT ALl BANTH 6-7
#DEFINE RADCM2 0x0002 // TIpyeEM oT ALl BaiTH 5-4
#DEFINE RADCM3 0x0003 // TIpuEM oT ALl BANTH 3-2
#DEFINE RADCH 0x0004 // TpyeEM oT AII BaiTH 1-0

// AOPECA 4 .. 9 3APE3EPBMPOBAHH

#pEFINE WADCL  0x000A // TEPENAUYA B Al BANTH 8-7
#DEFINE WADCM1 0x000B // TEPEOAUA B ALIl BAJATH 6-5
#DEFINE WADCM2 0x000C // TEPEIAUA B AIIl BANTH 4-3
#DEFINE WADCM3 0x000D // TEPEIAYA B AIIl BANTH 2-1
#DEFINE WADCH 0x000E // TEPENAUA B AIIIl BAMTH coM-0
#pEFINE COMADC O0x000F // AIPEC PETMCTPA YIPABJEHMS AIII.
#pEFINE DATDAC 0x0010 // AIPEC PETMCTPA OAHHHX IJAII.
#pEFINE CoMDAC 0x0011 // AIPEC YHNPABIEHMS IJAII.

// TABIMYKA TPEOBPA3OBAHMS HOMEPA BUTA B ETO MOJIOXEHME B CJIOBE.
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INT UNITARY[16]={0x0001,0x0002,0x0004,0x0008,0x0010,0x0020,0x0040,0x0080,
0x0100,0x0200, 0x0400,0x0800,0x1000,0x2000,0x4000, 0x8000};

// TJIOBAJNBLHHE INEPEMEHHHE :

STATIC INT BASEADDR ; // BABOBHI AIPEC IJIATH+2 OT YCTAHOBJEHHOTO J3.

voIiD WRIO (INT DATA, INT ADR) // YCTAHOBKA PETMCTPA.
{
OUTP (BASEADDR, ADR) ;
ouTPW ( (BASEADDR=2) , DATA) ;

}

INT RDIO (INT ADR) // UTEHUE PETUCTPA.
{
OUTP (BASEADDR, ADR) ;
RETURN (INPW (BASEADDR=2) ) ;

}

INT RSTATUS (VOID) // UTEHME PETUCTPA CTATYCA.

{
RETURN (INP (BASEADDR+1) ) ;

}

// R R R I I S I S I S I S b I S S S I S I S 2 I P I S b Sh E I I S I 2 SE S I SR R S S e I I I I S S I S S I SE I Sh b b b S S I b 2 Sh I S b b 4

INT NUM2UNIT (INT NUM) // TIPEOBPA30BATbL HOMEP B MO3MINI0 BUTA.
{
RETURN NUM[UNITARY] ;

}

// KAk Ak Ak A A A A AR A A A AR A A A A A A A A AR A A AR A A A A A A AR A A A AR A AR A A A A A A A A A A A A A A A A A AR AR AR ARk kK

vOoID WAITDACSPI (VOID) // IOXIATHCS KOHIA NEPEIAUM B AIIIl.
{

WHILE (RSTATUS () &0x040) KBHIT () ;

vOID WAITADCSPI (VOID) // IOXIATHCS KOHIA NEPEIAUM B AIIIl.
{

WHILE (RSTATUS () &0x020) KBHIT () ;
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vOoID WAITADCCONV (VOID) // TONyumTh TOTOBHOCTL AIIIl.
{

WHILE (RSTATUS () &0x010) KBHIT () ;

// CBPOCUTL COBCTBEHHO AIIIl ¥ OUMCTUTL OJATY KAHAJIA.

VOID INITBOARD ()
{
wrRIO (0x0C000, wADCH) ; // KoMaHza cBpoc AIIIl.

wrRIO (0x08000,wADCH) ; warTADCconv () ; // Cspoc DRDY.

wrRIO (0x03000,wADCH) ; warTADCsPI () ; // CUMTATbL IAHHHE .
}
voID SETADCCHAN (INT CHAN) // BHBPATH KAHAJN AIIIl.
{
wrRIO (0x00000, wADCL) ; // YcTAHOBUTL GPIOC um GPIOD.

WRIO (NUM2UNIT (CHAN) &0x0FF00,wADCML) ; // YcTaHoBuTh MUXSG1 m SYSRED.
WRIO (NUM2UNIT (CHAN) &0x000FF,wADCM2) ; // YcTanoBuTs MUXDIF n MUXSGO.
WRIO (0x00000, wADCM3) ; // YcTaHOBUTH CONFIGl u MUXSGH.

WRIO (0x0700E, wADCH) ; // YcTAHOBUTH CONFIGO M 3ANYCTUTE .

// EIVHVYHOE [PEOBPA3ZOBAHME 3AIJAHHOTO KAHAJIA AIII.

// HOMEP KAHAJIA B BHXOJIHHX JAHHHX CBPOIIEH .

LONG READADC (INT CHAN) // HOMEP KAHAJA AIIIl.

{ LonG ADC;

SETADCCHAN (CHAN) ; WAITADCSPI () ; // BHBPATH KAHAJ AIIIl.

WwrRIO (0x0008, CoMADC) ; waiTADCconv () ; // 3BANYCTUTL NPEOBPA3OBAHUE .
wrIO (0x0000, CoMADC) ; // OCTAHOBUTbL IPEOBPA3OBAHIE.

WRIO (0x03000,wADCH) ; warTADCSPI () ; // CUUTATH HAHHHE .

ADC=( (rLoNG) (RDIO (RADCM]1) &0x0FF)<<16| ( (LoNG)RDIO (RADCL) ) &0xFFFFL) ;
ADC=ADC<<8; // PACHIMPEHME 3HAKA.

RETURN (ADC>>8) ;

// YcraHoBuTh IIAII. Ecim HOMEP IJAII >= 4 yCTAHABJMBAITCS BCE KAHAJH.

voiD SETDACS (UNSIGNED INT DATA, UNSIGNED INT DAC)

{
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1r (DAC<4) {DAC=NUM2UNIT (DAC) ;} // BHBPATL KAHAI.

ELSE {DAC=0x00F;};
WAITDACSPI () ;
WwrRIO (DAC, 0x011) ;

WwRIO (pATA, 0x010) ;

// BHBPATH BCE KAHAJH.
// KAHAJ TOTOB K NEPEIAUE?
// BHBPATH KAHAJ.

// YCTAHOBUTL KAHAII.

// KAk Ak A A A A A A A A A A A A A A A A A A A A A AR A A A A A A A A A A A A A A A A A A A A A A A hA A A kA A A A A A A A A AR A A ARk kK

// YUPABJEHME S5KPAHOM UEPE3 INT16.

cLs ()

{

UNION REGS REGS;
REGS.W.AX = 0x0003;

#I1FDEF 386

INT386 (0x10, &REGS, &REGS) ;

#ELSE

INT86 (0x10, &REGS, &REGS) ;

#ENDIF

}

VOID PRINTAT (INT X, INT Y)

{

UNION REGS REGS;

REGS.W.AX = 0x0200;

REGS.W.DX = Y<<8|X;

REGS.W.BX = 0x0000;

#1FDEF 386

INT386 (0x10, &REGS, &REGS) ;

#ELSE

INT86 (0x10, &REGS, &REGS) ;

#ENDIF

}

UNSIGNED INT GETCURSOR ()

{ RETURN * (INT FAR *) MK

}

FP (0,0x460);

voIiD SETCURSOR (UNSIGNED INT N)

{
UNION REGS REGS;
REGS.W.Ax = 0x0100;

REGS.W.CX = Ny
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#IFDEF _ 386

INT386 (0x10, &REGS, &REGS) ;
#ELSE

INT86 (0x10, &REGS, &REGS) ;
#ENDIF

}

GETXY (INT *X,INT *Y)

{

UNION REGS REGS;
REGS.W.Ax = 0x0300;
REGS.W.Bx = 0x0000;
#IFDEF 386

INT386 (0x10, &REGS, &REGS) ;
#ELSE

INT86 (0x10, &REGS, &REGS) ;
#ENDIF

*x= (REGS.W.DX&O0x0FF) ;

*y= (REGS.W.Dx>>8&0x0FF) ;

CURSOROFF ()

{
SETCURSOR (GETCURSOR () | 0x2000) ;

}

CURSORON ()

{

SETCURSOR (GETCURSOR() & OxOFOF) ;
}

// R A A A S S SR SR S S S b b b b b b b b S b S S S S A S S S SR SR IR b b b b b b b b b b S S b S S A S S S SR S Sh b b b b b b b

GETBASEADDR ()
{
INT VALIDADDR,KEY,X,Y,Xx1,Yl;
DO
{
VALIDADDR=0; PRINTF (" \N BBEIMTE ANPEC IJIATH: ") ; FFLUSH (STDOUT) ;
GETXY (&%, &Y) ; SCANF ("%X", &BASEADDR) ; GETXY (&x1, &Y1l); I1F (Y==Y1l) Y--;

PRINTAT (x+8,Y) ; FFLUSH (STDOUT) ;
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IF (BASEADDR&3)
{
PRINTF (" BA3ZOBHII AIPEC $XH HE KPATEH 4 .\N",BASEADDR) ; VALIDADDR=1;
}
ELSE
{
IF (BASEADDR<0x200)
{
PRINTF (" AIPEC $XH B CUCTEMHOJ OBJIACTM, BH YBEPEHH?", BASEADDR) ;
FFLUSH (STDOUT) ; KEY=GETCH () ;
IF (KEY==89 | |KEY==121| |KEY==141| |KEY==173) PRINTF (" YES.\N");
ELSE {VALIDADDR=1;PRINTF (" No.\n");}
}
1F (BASEADDR>0x003FF)
{
PRINTF (" YKABAHHHM AIPEC CJIMIKOM BEJMK.\N") ; VALIDADDR=1;
}
}
}
WHILE (VALIDADDR) ;
BASEADDR=BASEADDR+2;
}
INT SETDAC (UNSIGNED INT *DAC, INT N)
{ INT X,Y; INT CNT=N;
UNSIGNED INT *DAC=DAC;
WHILE (cNT—--!=0) DAC++;
PRINTAT (4, 22) ;
PRINTF ("BBEIUTE UWECTHANUATEPMUYHOE BHAUEHME Iy LJAII#%D (%$5X) : ",N+1, *DAC) ;
CURSORON () ; sSCANF ("%X",pac); CURSOROFF () ;
GETXY (&X%, &Y) ;
PRINTAT (61, 22); PRINTF (" BuBO;m B IIAIl..."); FFLUSH (STDOUT) ;
SETDACs (*Dac,N) ;
IF (y==23)
{
PRINTAT (2,22) ;
PRINTF (" ")
PRINTF (" ")
FFLUSH (STDOUT) ;
DRAWDACS (DAC) ;
RETURN O; // OKPAH OUMIIEH .
}
RETURN 1; // TPEBYETCS NEPEPVCOBKA DKPAHA.
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INT SETDACF (UNSIGNED INT *DAC, INT N)
{ INT X,Y; INT CNT=N;

UNSIGNED INT *DAC=DAC;

FLOAT FDAC;

WHILE (cNT—--!=0) DAC++;

FDAC= ( (FLOAT) ( (LONG) *DAC) *16.)/65535.4+4.0;

PRINTAT (4,22) ;

PRINTF ("BBEIUTE 3HAUEHME TOKA 14 LAI#%D (%5.5Fr) : ",N+1,FDAC) ;

CURSORON () ; SCANF ("%F", &FDAC) ; CURSOROFF () ; GETXY (&X, &Y) ;
PRINTAT (61, 22); PRINTF (" BuBO;m B ILIAIl..."); FFLUSH (STDOUT) ;
1r (FDAC<4.0) rFpac=4.0; 1F (FDAC>20.0) FDAC=20.0;
rpAaC= ( (FDAC-4.0) *65535.0)/16.0;
*DAC= (UNSIGNED INT) FDAC;
SETDACS (*DAC,N) ;
IF (y==23)
{
PRINTAT (2,22) ;
PRINTF (" "y
PRINTF (" "y
FFLUSH (STDOUT) ;
DRAWDACS (DAC) ;
RETURN O; // DKPAH OUMIIEH .
}

RETURN 1; // TPEBYETCS NEPEPMCOBKA SKPAHA.

// BHBECTM KAHAJIH HA S5KPAH B 3AJAHHHE MO3UIUN.

DRAWADC (FLOAT *1I)
{ INT cHAaN = 0;
INT X = 24;

INT Y = 7;

FLOAT I;

DO

{
I=*1*IMax/ (FLOAT) OXO7FFFFFL;
IF (CHAN==8) {x=53;yv=-1;1};

PRINTAT (X, (CHAN+Y) ) ;

IF (I<10.0&&I>0.) PrRINTF("%$10LD (%5.5F MA)", (LONG) *I,1I);

ELSE PRINTF ("%$10LD (%5.5F MA)", (LONG) *1,1);
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FFLUSH (STDOUT) ; I++;

}

WHILE (CHAN++!=15);

// BHBECTM HA SKPAH YCTAHOBJIEHHHE 3HAUEHWS IJAII.

DRAWDACS (UNSIGNED INT *I)
{ INT cHAN = 0;FLOAT N;

DO
{
N= ( (FLOAT) ( (LONG) *1) *16)/65535.+4.0;
PRINTAT (1, ( (cHANLSLL)+7));
IF (N<10.0) PRINTF("%5XH (%$5.5Fr MA)",*1I,N);
ELSE PRINTF ("%$5XH (%5.5F MA)", *1,N) ;
I++; FFLUSH (STDOUT) ;
}

WHILE (CHAN++!=3);

// TIPEOBPA3OBAHME BCEX KAHAJOB AIIIl;

CONVALL (FLOAT *I,FLOAT K, INT FON) { INT CHAN = 0;
DO
{
1F (FON!=0) *1=(FLOAT)READADC (CHAN) ;
ELSE *I=( ( (FLOAT) READADC (CHAN) —=*1) *K) +*1;
I++,
}

WHILE (CHAN++!=15);

// BKIOUNTL/BHKJIOUUTL OVIILTPALMIO NAHHHX Jig AIIIl.

FLTONOFF (INT *F)

{

*p=!*r; PRINTAT (46, 5);

IF (*F==0) PRINTF (" (oMJIbTP BKJIOUEH) ") ;
ELSE PRINTF (" "y
FFLUSH (STDOUT) ;

}

DRAWHELLO (INT *FLTON, UNSIGNED INT *DACSAVE)

{
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cLs () ;

CURSOROFF () ;

PRINTAT (40, 1) ;

PRINTF (" IIPOBEPKA PABOTH IJIATH KM1604. Kackonm."):;

FFLUSH (STDOUT) ;

PRINTAT (5, 4); PRINTF (" YCTAHOBKA ILAIl:") ; FFLUSH (STDOUT) ;

PRINTAT (50,4); PRINTF (" UTEHME AILl:") ; FFLUSH (STDOUT) ;

PRINTAT (15,16) ;

PRINTF (" KJABMIA F BKJIOUAET/BHKJIOUAET oMJIBLTP I AIIIl.") ; FFLUSH (STDOUT) ;
PRINTAT (14,17);

PRINTF ("KuaBumm 1..4 YCTAHOBKA COOTBETCTBYOWETO ITAII (HEX) .") ; FFLUSH (STDOUT) ;
PRINTAT (13,18);

PRINTF ("KuaBuum F1..F4 YCTAHOBKA COOTBETCTBYIWMEIO I[AII (FLOAT) .") ; FFLUSH (STDOUT) ;
PRINTAT (15, 20) ;

PRINTF ("HAXMMTE HA KJIABMIY ESC OJis1 3ABEPINEHMS PABOTH.") ; FFLUSH (STDOUT) ;
FLTONOFF (FLTON) ;

DRAWDACS (DACSAVE) ;

RUNPROGRAMM ()

{

CHAR REDRAW =1;
CHAR KEY =0;
INT FLTON =0;

UNSIGNED INT DACsave [4]={0,0,0,0};
FLOAT ADCsave [16]={0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15};
FLOAT ADCpiv = 0.05;
INITBOARD () ;
seTDACs (0, -1) ;
PRINTF (" \N VHMOMAJIM3ALUA OJATH...") ; FFLUSH (STDOUT) ;
coNVALL (ADCsave, ADCp1v, 0) ;
cLs () ;
DO
{
1Fr (REDRAW) {DRAWHELLO (&FLTON, DACsSaAVE) ; REDrRAW=0; }
CONVALL (ADCsaveE, ADCDIV, FLTON) ;
DRAWADC (ADCSAVE) ;
IF (KBHIT () )
{

KEY=GETCH () ; // PRINTAT (0, 0) ;PRINTF (" KEY= %D",KEY) ; FFLUSH (STDOUT) ;

IF (keYy != 0)
{
IF (KEY == 102 | |kEY == 160]| |key == 70| |kEY == 128) FLTONOFF (&FLTON) ;
IF (KEY == 49| |kKEY ==33) REDRAW=SETDAC (DACsavEe, 0) ;
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IFr (KEY == 50| |kEYy ==34| |KEY ==64) REDRAW=SETDAC (DACSAVE, 1) ;
IF (KEY == 51| |KEY ==35) REDRAW=SETDAC (DACSAVE, 2) ;
IF (KEY == 52| |KEY ==30) REDRAW=SETDAC (DACsaVE, 3) ;
}

ELSE

{

KEY=GETCH () ;

IF (KEY == 59) REDRAW=SETDACF (DACsavE, 0) ;
IF (KEY == 60) REDRAW=SETDACF (DACSAVE, 1) ;
IF (KEY == 61) REDRAW=SETDACF (DACSAVE, 2) ;
IF (KEY == 62) REDRAW=SETDACF (DACSAVE, 3) ;
}
}
}
WHILE (KEY != LEAVEKEY) ;

CURSORON () ; PRINTAT (15,20);

PRINTF ("

}

Goop LUCK! ;)

AN\N") ;

VB 9S00 0000000 00.0.0000.0.00.0.0.000.0.0000.0.000.0.000.0.0000.00000.0000.0000.00000000000000000

VOID MAIN (VOID)

{

BASEADDR = 0x302; // BA3BOBHI AIPEC IO YMOJUAHMIO;

GETBASEADDR () ;
PRINTF

(" IIoMCK IJATH...") ; FFLUSH (STDOUT) ;

IF (RDIO (OXOFF) >>8==0x010) RUNPROGRAMM () ;

ELSE

{ BASEADDR=BASEADDR-2;

PRINTF (" %D (%XH)

PRINTF ("\N\N IInaTa KM1604 mno agpecy ") ;

HE HAMOEHA.\N", BASEADDR, BASEADDR) ;
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