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1 eab padoTsl

Lenbro maHHOM J1aOOPATOPHOM pabOTHI ABISIETCSA U3yUEHHE aPXUTEKTYPhl MOIYIIEH
M n ALIT MK C167, a Taxxe noixy4eHHe MPaKTUYECKUX HaBBIKOB B UCIIOJIb30BAHUU
anmnapaTHbIX CPEICTB U NPOrPaMMHUPOBAHUM YKa3aHHBIX MOJYJIEN B CHCTEMaXx CBSI3H U
yIpaBJIEHUS.

2 Ocob0ennocTn apxurekTypbl MoayJaeid UM u ALIIT

2.1 Moayab HIUPOTHO-UMITYJIbCHOM Moayasinuun (LT M)

Monyie mupoTHO-uMIyascHOM Moayssiiuu (LLIMM) MK C167 obecrieunBaer
oJIHOBpeMeHHOoe popMupoBanue 10 4 HezaBucuMbix curHaioB LLIMM. ITpu TakToBoit yac-
TOTE IIEHTpaAJIbHOTO nporueccopHoro ycrporctaa (LITY), paBuoit 20 MI', yactora 3THX
CUTHAJIOB MOXET U3MeHAThes oT 4,8 I't 1o 10 Mri B pexume MOy Isiuuu GpOHTA UMITYIIb-
cau ot 2,4 'y 1o 5 MI'u B pexuMe HEeHTPUPOBAHHON MOYJISIIIUU.

Mopyns IIUM coctout u3 4 HE3aBUCUMBIX KaHaloB. B kaxxqom kaHane umeercs 16-
pa3psaHBIA pEeBEPCUBHBIN cueTunK PTX (31ech u HIKe CUMBOI X 0003HaYaeT HOMEp KaHaja
UM wnnu ALII), 16-pa3psassiii peructp nepuoaa PPx ¢ TeHEBbIM perucTpoM-3allenkoil,
16-pa3psinHbIil perucTp MmMHpUHBI UMIyibca PWX ¢ TEeHEBBIM perucrpom-3allenkoi, Ba
KOMIIapaTopa U HEOOXOIMMBIE YIPABISAIONINE JOTHYECKre cxeMbl. CTpyKTypHasi cxema Ka-
HaJa puBeeHa Ha puc. 1.

PaboTa Bcex "eThIpex KaHaJIOB yIPABIIAETCS ABYMs OOIIMMU ISl BCEX KaHAJIOB PETH-
ctpamu  ynpaeiaeHus PWMCONO wu  PWMCONI.VopasneHue  npepbIBaHUSIMU
IPOU3BOJUTCS C IOMOLIBIO perucTpa ynpasieHus npepbianusiMu PWMIC, koTopslii Takxke
SIBIISIETCS OOIIUM TSI BCEX KaHAJIOB.
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Puc. 1 CrpykrypHas cxema kaHaaa moayas LHIUM

2.1.1 PesxxnMbl padoThI

Monayns LLIMM oGecrnieunBaeT YeThIpE Pa3InIHBIX PEKUMa pabOTHI:
cTaHaapTHoe (kinaccuueckoe) popmupoBanue curnana LHMM (monynauus GppoHTa UMITYJIb-
ca), BO3MOYHOE JUIsl BCEX YEThIPEX KaHAJIOB;
cummerpuyHoe (popmupoBanue curnana [IIMM (uentpupoBannas [IIMM), Bo3mMoxkHOE A1
BCEX YETHIPEX KAaHAJIOB;
dbopMupoBaHUE MAYKHA UMITYJILCOB, 00beIUHSIONICe KaHabl 0 1 1;
PEXHUM OAHOBHOpaTOpa, JOCTYIHBIN I KaHAJIOB 2 U 3.
IIpumeuanue: Boixoausie curnansl monyis HHIMM cymmupyrores 1o MOyt 2 ¢ BIXOA-
HBIMU CHUTHAJIAMH COOTBETCTBYIOLINX perucTpoB-3amienok nopra P7. [Tpu copoce MK stu
PETUCTPHI-3aIENIKH OOHYISIOTCS, Tak 4To curHaisl LIHIMM HemocpencTBeHHO MOCTYHAroT Ha
koHTakThl MK. YcTaHOBKa COOTBETCTBYIOIIEIO PErncTpa-3allesaku nopra B ‘1’ BeAeT K UH-
BeptupoBanuto curnana I[IIMM no ero nocrymienns va konrakt MK. Ilocnenyromee onu-
CaHue MpeanoJiaraeT CTaHAapTHhIN BapuaHT paboTsl Moy nociie copoca MK (Hennsep-
TupoBaHHbIi curnan HIMM).

Paccmotpum noapo6Ho pexum 0, umeroiuii HauOoJIbIllee MPUMEHEHUE Ha MPAKTUKE.
Kenatouiye MOryT nogpoOHO 03HAKOMUTKCS ¢ pexumamu 1...3 B [1].

Pexwum 0 ycranaBimBaeTcsi cOpocom cooTBeTCTBYyIomero 6ura PMx B peructpe
PWMCONTI B ‘0’. B aTom pexume cueTunk-TaiiMep PTX COOTBETCTBYIOIIETO KaHaa
[IT1M Bcerna MHKPEMEHTUPYETCS, IOKA HE JOCTUIHET 3HAYEHUS, 3aIIMCAHHOTO B COOTBET-
CTBYIOILIUI TEHEBOU peructp-3auienky nepuoaa. CieayromuM CYETHBIM UMITYJIbCOM CUET-
gk cOpackiBaetcs B coctosiaue 0000H (cumBon H o3HauaeT mectHaaaTepuaHoe mpe-
CTaBJIEHHE CJIOBA) U HAUYMHAET BHOBb HHKPEMEHTUPOBATHCS IMOCIEAYIOIIMMU UMITYJIbCAMHU.



Brixonnoti curnan [IIMM nepekirodaercs B “1°, Koraa coaepKUMoe cueTIrKa OOoJIbIe Uilu
PaBHO COJIEP>KUMOTO TEHEBOTO PErUCTPa-3allIeNIKU IUPUHBI UMITYJIbca. CUTHAI MEPEKITIO-
guTcst 00paTHO B ‘0’, KOT/1a COOTBETCTBYIOIINN CYETYHK BO3BpaTUTCS B cocTostHue 0000H,
TO €CTh €0 COAEPKUMOE OYJIET MEHBIIIE CONCPKUMOTO TEHEBOT'O PETUCTPA-3aISIIKH IITHUPH-
HbI umnyibsca. [lepuoa popmupyemoro curnana LM onpenensieTcs 3HaYeHUEM COOTBET-
CTBYIOIIETO TEHEBOI'O perucrpa-3anienku PPx mitoc 1, cuuras B eIMHUIIAX YACTOTHOTO
paspelieHus Taiimepa:

PWM_PERIODMODEO = [PPX] +1.

CkBaxxHOCTB BbIXOAHOTO curHaia [IIMM ymipaBisieTcs 3Ha4€HUEM, 3alTUCAHHBIM B CO-
OTBETCTBYIOILIUA TEHEBOU PETUCTP-3aIIENIKY IUPUHBI UMITYJIbCA. DTOT MEXAHU3M MTO3BOJISIET
ycTaHaBIuBaTh CKBXKHOCTH OT 0 % 10 100 % (ot 0 10 1 B 6e3pa3MepHbIX BeJIMYUHAX),
BKir04ast 06e rpanuilsl. [ snadenns 0000H Beixox OyaeT HaXOAUTHCS B COCTOSTHUU ‘1,
YTO COOTBETCTBYET CKBaKHOCTH 100 %. /{11 3HaueHM, IPEBOCXOAAIIMX 3HAYCHUE, 3aIlu-
CaHHOE€ B PETUCTP MEPUOAA, BEIXOJHOM CUTHAI OCTaHETCs B cOCTOSIHUM ‘0°, KOTOPOE COOT-
BETCTBYET CKBaKHOCTH 0 Y.

Puc. 2, npencraBieHHbIN HIKE, HIUTFOCTPUPYET pabOTy MOAYIS U (hOPMBI BBIXOIHBIX
curHanioB kaHana [IIMM B pexxume 0 115t pa3inuHble 3HAYCHU, 3aIMCAHHBIX B PETUCTP
[TUPUHBI UMITYJIbCA. ITOT PEKUM XapaKTePU3YETCs KaK PEKUM MOAYIISIITUU (PPOHTA HM-
MyJIbCa MMOTOMY, YTO COACPKUMOE TEHEBOTO PErMCTpa IIUPUHBI UMITYJIbCA BO3JECUCTBYET
TOJIBKO Ha TOJIOKEeHUE (PPOHTA BBIXOAHOTO CUTHAIA.

[TonoxeHue cpe3a UMIYyIbCa BBIXOIHOTO CUTHAJA Bceraa GUKCHPOBAHO U OTPEIeIsIeTCs
MOMEHTOM OOHYJICHHS TailMepa-cueTuuKa.

PPx I'lepuon=7

PTx Copepxumoe 4 4
cueTYnKa 3 3

CKBa>KHOCTB
PWx lllupuna

UMITyIbca=0

100%

PWx=1 87.5%

PWx=2 |

75%

PWx=4 : 50%

PWx=6 25%

PWx=7 12.5%

PWx=8 0%
3arpysKa TeHeBOro 3ﬂrpy3§2r;il—{é)3aoro 3arpy3§2r;ifi;13a0f0

perucIpa
3anpoc npepbIBaHU

Puc. 2 IlpuHuunesl pyHKIMOHMPOBAHUA W GOPMBI BHIXOIHBIX CUTHAJIOB B pexume ()



2.1.2 IIporpammuas moxesnb moayJasa HIUM

Monyne IIUM ymnpaBisieTcsi ¢ IOMOILBIO IBYX HAa00OpoB peructpoB. ®opmbl BIXOA-
HBIX CUTHAJIOB OIPEAEISAIOTCS NHIMBUYaIbHBIMU JUISI KQXK/I0T0O KaHaia peructpamu PTx
(cuetumk-taiimep), PPx (mepuon) u PWx (mmpuna ummnynbca). Tpu oOmux 1 BceX KaHa-
JIOB PETUCTpA YIPABISIOT pekuMaMu paboTsl u oommmu ¢pyakuusmu (PWMCONO u

PWMCONTI) moayns LLIMM, a takxe npepsiBanusimu (PWMIC).

PeBepcuBHbIe cueTyuku-TaliMepsl PTx
Kaxnpiii cuetunk PTx kanana [IIMM CUHXpOHU3UPYETCS WIIM HEMTOCPECTBEHHO

cunxpoummnyibcamu LITY (CLK/1), unu cuaxpoumMmyibcaMu ¢ yactotor Fey /64
(CLK/64). but PTIx B peructpe PWMCONO BbIOHpaeT COOTBETCTBYIOIMINA UCTOYHUK CHH-
xponuzauuu. Cuetunk [LIMM uHKpeMeHTHpYETCS WK JeKPEMEHTUPYETCS (OTpeeseTcs
peXUMOM paboThI), €ClIM yCTaHOBIIEH cooTBeTCTBYIoNMI OMT PTRX . Taitmep 3amyckaercs
nporpammuo (PTRx="1"), a octanaBnuBaetcs (PTRx="0") nu6o mporpamMmHo, 1100 arma-
paTHO B 3aBUCUMOCTHU OT BHIOPAHHOTO peKUMa PabOTHI.

PacnionoxenHas Hike TabiuIla BKpATIE XapaKTepU3yeT MUHUMAIbHbIE YACTOThI CUT-
HanoB LIIMM, koTopele onpenenstorcs pa3InuHbIMU KOMOMHALIMSIMU PEKUMOB paboThI,
pa3pelieHreM CYETUUKOB (BXO/IHAS CHHXPOYACTOTA) U Pa3pellIeHUEM M0 MIUPUHE UMITYJIbCA.

Bxoanast yvacroram | 8-pasp. 10-pasp. 12-pa3p. 14-pa3p. | 16-pa3sp.
pexumM padoThl HIUM HIUM HINM HINUM HINM
fiuny (50 He) Pesxum 0 | 78,13 kI’ | 19,53 kI'm | 4,88 k', 1,22 kI'm; | 305 T
finy/64 (3,2 Mxc) 1,22 xI'n | 305 T 76,3 I'u 19,1 I'n 4,77 T'u
Pesxxum 0

funy (50 me) Pesxnm | 39,1 xI'n | 9,77 xI'n 2,44 xI'1g 610 I'x 152,6 I'ng
1

funy/64 (3,2 Mxc) 610 I'n 152,6 T' 38,15 'y 9,54 I'y 2,411
Pexum 1

Perucrpsl nepuoga PPx

16-pa3psinsblil peructp nepuoga PPx kanana IWUM onpenenser nepuos mukia
(gactoty curnana) ILIMM. Otot peructp OydhepusnpoBaH TEHEBBIM PETUCTPOM. TeHeBOM
PETUCTp 3arpy’KaeTcsi U3 COOTBETCTBYIOIIET0 peructpa PPX B Hauane KaxJ1oro HOBOIro IUK-
na IIIM, unu nocne 3anucu B peructp PPx (eciu cuetunk-raiimep octaHosiieH). Korga
00OHaApy>KEHO COBMA/IEHUE MEXITY CYSTYMKOM U TEHEBBIM peructpoM PPx, cueTunk 1mbo
copacsiBaercs B coctosinue 0000H, mibo MeHsieT HampaBieHHE cUeTa B 3aBUCHMOCTH OT
BBIOpAHHOTr'0 pexumMa padoThl faHHOro KaHaia [II1M.




PerucTpsl mimpuabl uMIyJjabca PWx
OT10T 16-pa3psaaHblid perucTp onpenesseT 3HaueHue WupuHbl ummynsca LM, ko-
TOpasi COOTBETCTBYET Tpebyemoii ckBaxkHOCTH curHana [IIMM. Drot peructp Oydepusupo-
BaH TEHEBBIM PETUCTPOM. TEHEBOM PErUCTp 3arpyKacTcs U3 COOTBETCTBYIOLIETO PETUCTPA
PWx B Hauaiie kaxxaoro Hooro nukia [IHMM wunu nocne 3anucu B PWX, eciu taiimep oc-
TaHOBJICH.

Korna copeprxumoe cueTunka O0JIbIIe UM PAaBHO COJAEPKUMOMY TEHEBOTO PETHCT-
pa, curnai LIIM ycranoBineH B ‘1°, B npotuBHOM cinydae- B ‘0°. Beixoa koMmapaTopos
MOJKET OBITh omrcaH OyneBoi HopmMymoi

Boixonnoii curnan HIUM = [PTx]= [TeneBoii peructp PWx |.
Taxoii MeTOZ cpaBHEHHS MTO3BOJISIET OCYHIECTBIATH THOKOE ynpasieHue curaaiom LHIVM.

Peructp ynpasaenns UM PWMCONO
Peructp PWMCONO ynpasnsier Taiimepamu yetbipex kaHanoB [IIVM u cBsizan-
HBIMU C HUMU [IPEPBIBAHUSMH.

PWMCONO (FF304 / 98,) SFR HauaabHoe 3HaueHue: 0000H
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

PIR3 | PIR2 | PIR1 | PIRO | PIE3 | PIE2 | PIE1 | PIEO | PTI3 | PTI2 | PTI1 | PTIO |PTR3|PTR2|PTR1|PTRO

rw 'w w w rw w rw rw w w w w w w rw w

Paspsan DOyHKUMSA
PTRx Ynpasienue padoroit UM cyeryuka-raiimepa x
‘0’- cuaxpoBxoj cuerunka PTx 3ampenieH;
‘1’-cuetunk PTxX paspemien
PTIx Br16op cunxpouacrorsl aist UM cueTunka-raiimepa x
‘0’- gacrora fyjny;
‘1’-gacrora f]_[]‘[y/64
PIEx Paspemenue ¢iara npepsiBaHusi KaHa1a X
‘0’- npepbIBaHKE OT KaHaja 3alpelieHo;
‘1’- mpepbIBaHUE OT KaHaja pa3peiieHo
PIRx dJ1ar 3anpoca npepbIBaHUsA 0T KaHaJIa X
‘0’- HeT 3ampoca MpepbIBaHus OT KaHaja X;
‘1’- mmeeTcs 3anpoc IpephIBaHUs OT KaHaja X (JI0JKEH ObITh
COpOILIEH TPOrPaMMHO)

Peructp ynpasaenus HIUM PWMCON1

Peructp PWMCONI1 ynpapisieT peskuMamMu paOoThl U BBIXOJHBIMH CUTHAJIAMU YEThI-
pex kanajoB HIMM. OcHOBHOM pexuM pabOTHI I KaXI0To KaHaia (CTaHIapTHBIN= MOIY-
asuust GpOHTA UMITYJIbCA MIIM CUMMETPHUUHBIN = nieHTpupoBanHas [LIMM) ycranaBnuBaercs
outamu BbIOOpa pexkuma PMx. Pexxum dhopMupoBaHus aykyu UMITYJIbCOB (KaHaiael 0 u 1) u
pexum ogHoBuOpaTopa ( Kanan 2 wnu 3) ycTaHaBIMBaIOTCS OTIAECIBbHBIMU YITPABIISIIOIIMMHU



paspsanamu. BeixogHou curnain kaxaoro kanana [HIMM naauBuayansHo paspemaercs pas-
panom PENX. Eciii BeIXo4 HE pa3pelieH, TO COOTBETCTBYIOUIMN KOHTAKT MOYET UCITOJIb-
30BaThCs JUIsl ONEpalvii BBOJIa/BbIBOAA 0011Iero Ha3HaueHus, a kaHai LM moxeT ucnosnb-
30BaThCS TOJIBKO JIJISl TEHEPALIMH 3a1pOca IIPEPhIBAHMSL.

PWMCON1 (FF32,, / 99},

SFR Hauva/bHoe 3Ha4enne: 0000H

15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
PS3 | PS2 - |[PBO1 - - - PM3 | PM2 | PM1 | PMO (PEN3|PEN2(PEN1|PENO
rw rw - rw - - - 'w w rw w 'w rw w w
Paspsan DOyHKUMSA
PENx Pa3pemenne BoixogHoro curiaja kanajiaa HIAM x
‘0’- BBIXOJIHOM CUTHAJI KaHaJIa X 3alpelieH, HO
IIPEPBIBAHUS T€HEPUPYIOTCS,
‘1’- BBIXOJIHOM CUTHAJI KaHAJIa X pa3pelieH
PMx Ynpagienue pe:kumoM padorsl kanajaa UM x
‘0’- xanan x paboraet B pexkume 0 (Momymsuus GpoHTa
HUMITyJIbCA);
‘1’- xanan x paboraeT B pexxume | (IeHTprpOBaHHAS
M)
PBO01

PSx

Ynpagsienue pe:kuMoM (OPpMHPOBaHUS NAYKH UMILYJILCOB
xanaiaos UM 0/1

‘0’- kananbl 0 u 1 paboTarOT HE3aBUCUMO B
COOTBETCTBYIOIIUX OCHOBHBIX PEXKUMAX;

‘1’- BeIxO/1HBIE cuTHaNBI KaHanoB 0 u 1 moaBepratorcs
onepauuu Jlornueckoe U B pexume GpopMupoBaHUs

MaYKX UMIYJIbCOB € BblAauel npousseaenus Ha POUTO
Ynpasienue pe:xkuMoM oHoBUOpaTopa kanaaa HHITUM x
‘0’- ka"ay X paboTaeT B COOTBETCTBYIOIIIEM OCHOBHOM
pexume;

‘1’- kaHa) X paboTaeT B peKUME OJTHOBUOpaTOpa



2.1.3 T'eHepanusi 3anipOCOB NPePbIBAHUS

Kaxnpii n3 yerspex kananos monyis LM mosxet renepupoBaTh HUHAUBUY-
aJbHBIN 3a1poc npepeiBaHud. Kaxnoe n3 3THX KaHAJIBHBIX IPEPHIBAHUM MOKET aKTUBU3H-
poBaTh UHTErpajgbHOe mpepbiBaHue Moy LHIIWUM, kotopoe npepsiBaeT padoty LIITY. Oto
MHTErPAIIBHOE MIPEPBIBAHUE MOAYIIS YIIPABIAETCA PErMCTPOM YIIPABIICHUS IPEPHIBAHUS MO-
nynst LHUM PWMIC. IToanporpamma 00paboTKy IpepbIBaHUS MOXKET ONPEAETUTH aKTHUB-
Hoe(ble) MpepbIBaHKE(s) KaHaIA IMyTeM aHajan3a (pIakKKoB KaHAJIbHBIX 3alIPOCOB MpEphIBa-
Hus PIRx B peructpe PWMCONO. ®nar 3anpoca npepsiBanus PIRX ycranaBnuBaercs B
Hadase HoBoro rukia LIIMM, To ecTs mocie 3arpy3ku TEHEBBIX PETUCTPOB. Y CTaHOBKA (hia-
ra yKa3bIBaeT Ha FOTOBHOCTb perucTpoB PPx u PWx k 3arpy3ke HOBBbIX 3HaueHui. Eciu
IIPEPBIBAHUE OT KaHaJIa pa3pelIeHO COOTBETCTBYIOIMM pa3psaoM PIEX, To mpu ycnosun
YCTaHOBKH pa3psia pa3pelieHuss HHTErpabHOrO 3anpoca npepeianusgs PWMIE ycranas-
auBaeTcs ¢uiar uHTerpanbHoro 3amnpoca npepsiBanug PWMIR B peructpe PWMIC.

PWMIC (F17Ey / BFR) ESFR HauaabHoe 3Ha4eHnue: - - 00H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| | | | | | | [ [ [ [
PWM|PWM
IR IE ILVL GLVL
| | | | | | | | | | |
- - - - - - - - rw rw rw rw

Ipumeuanue: Haznauenue noneit ILVL u GLVL o0bsicasercs B [1].

2.1.4 Beixoaubie curnaast HIUM

Boixoaneie curnansl yetslpex kananoB HIUM (POUT3 ... POUTO) sBasitoTcs anb-
TE€PHATUBHBIMU BBIXOIHBIMU (yHKIMAM nopta 7 (P7.3 ... P7.0). BeixomHo# cUTHAI KaK0TO
ka"aia M manuBrayansHO paspemaercs ynpasisitomuM paspsaaom PENX B peructpe
PWMCONI.

Ilepen Boigaueii Ha koHTakThl MK curnansr HIMM cymMmupyrotes 1o Mogayito 2 ¢ co-
OTBETCTBYIOLIMMH BBIXOJHBIMU CUTHAJIaMH MOPTOBBIX PErMCTPOB-3aIIEI0K. JTO O3BOJISET
BbiaBath curHain HIMM nenocpenctBenHo Ha koHTakT (P7.x = ’0°) wiu nocie nuHBepcUu
(P7.x="1°).



IITHM 3 —5
| Bamenka P 7.3 | 7! P7.3
|
|
1M 2 o
| Bamenxa P 7.2 =1 P7.2
|
|
| Bamemxka P 7.1 | =1 P7.1
&
|
g
-
HHIM 0 I_C PENx PB Of OJ 3amenka P 7.0 =1 P7.0
Puc. 3 ®opmupoBanue BbIXoAHOro curiana UM
2.2 Mopayab anajioroporo-uugposoro npeodopasosanus (AL

B coctaB MK C167 Bxoaut 10-pa3psiaHblii aHanoro-nmugpoBoii mpeodpa3oBaTeib
(ALLIT) c BcTpoenHoit cxeMoit BeiOopku-xpanenus (CBX). Mynbrumiekcop (MUX) Bb1OH-
paeT ouH U3 16 aHAIOrOBBIX BXOJAHBIX CUTHAJIOB WJIH, IPYTUMHU cloBamH, kaHasioB ALIIT
(aibTepHAaTUBHBIE PYHKITUHU TIOpTa 5) TUOO0 MpOrpaMMHO (peKUMBI PUKCAITUU KaHala), JTH00
aBTOMATUYECKHU (PEKUMBI aBTOCKAHUPOBAHUS).

AUII moanep>xuBaeT caeAyoUe pexuMbl IpeoOpa3oBaHusL:

O/JHOKPaTHOe npeodpa3oBaHue GUKCHPOBAHHOIO KaHAJA: /U1 BHIOPAaHHOTO KaHaja Mpo-
W3BOJUTCS OJTHOKPATHOE IIPe0Opa30BaHMUE;

HenpepbIBHOE Npeodpa3oBaHue GUKCHPOBAHHOIO KaHAJIA: TOBTOPSIOLIEECs IPeodpas3o-
BaHUE BHIOPAHHOTO KaHaa;

O/JTHOKPaTHOe aBTOCKAHMPYIollee MPpeodpa3oBaHue: JIJIs KaX10ro KaHaja U3 BbIOpaHHOM
IPYIIIBI TPOU3BOJUTCS OJJHOKPATHOE MPeoOpa30BaHUE;

HelnpepbIBHOE ABTOCKAHMPYIOlllee MPpeodpa3oBaHue: MOBTOpsIOIIeecs MpeoOpa3oBaHue
JUTS KQKJIOTO KaHasla U3 BRIOpaHHOMW TPYTIIbI;

o:xkuaanue yrenusi peructpa ADDAT: npeoOpa3zoBaHue cTapTyeT aBTOMAaTUYECKUA TOCTIe
YTEHUSI IPEABIAYIIETO Pe3ybTara;

Pe’KHM HHKeKIIMU KaHaJIa: BCTaBKa npeoOpa3oBaHus BHIOPAHHOTO KaHala B IPyIIIOBOE
npeoOpazoBaHue (aBTOCKAHUPOBAHHUE).

Ha6op peructpoB cnenmanbHbIX GyHKIMH SFR 11 KOHTaKTHI opTa 5 00ecneunBaroT JOCTYI
K (QyHKIMSM yIpaBiIeHUS U pe3ysibTaTaM aHAIoro-1udpoBoro nmpeoopa3zoBaHusl.
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s paboter ALII TpeOyroTcst BHEIIHUE aHATIOTOBBIE OMIOPHBIE HAMIPSHKEHUS V ARgr U
V agnp. OTaenbHoe HezaBucumoe nutanue ais AL yMeHbliaeT moMmexu ot Ipyrux nud-
POBBIX CUTHAJIOB.

Kak Bpemst BBIOOpKH, Tak U BpeMs IPE0OPa30BaAHUSI IPOrPAMMHUPYIOTCS, TAK YTO
ALTI MoxxeT aganTUpoBaThCS K pa3IMuHOMY BHYTPEHHEMY CONPOTUBIIEHUIO aHAJIOTOBBIX
MCTOYHHMKOB CUTHAJA /WM aHAJIOTOBOTO UCTOYHHKA OMOPHOTO HATPSIKEHHS.

Perucrp ADCON
»| ADCIR
YrpasJjieHue 3anpocel
npeoOpa3oBaHueM npepbIBaHHS
»| ADEIR |—»
ANO 7'y
P5.0
. 4
p| Peructp nannpix ADDAT
16 aHAJIOTOBBIX 10-pa3paanbIii
BXOJHbIX MUX »| CBX > npeoGpasoBaTe.h
kaHa.os » Peructp nannpix ADDAT2
AN15 VT VT
P5.15 AREF AGND

Puc. 4  CrpykrypHas cxema moayJasa AL

2.2.1 Pexumbl BbIOOpa u padoThl. [IporpaMmmMHuast MmojaeJib.

Amnanorossle BxoHble KaHanbl ANO ... AN1S5 aBastoTcs anbTepHaTUBHBIMU (PYHK-
nusMu 16- pa3psHoro nopra 5, 10CTYIHOTO TOJIBKO Ha BBOJ| aHAJIOTOBBIX MM LIM(PPOBBIX
curHainoB. He TpeOyeTcst Kakux-1mbo cnenuanbHbIX ASHCTBHIA 111 KOH(PUTYPUPOBAHHS
KOHTAaKTOB IOpPTa 5 B KAYECTBE aHAJIOTOBBIX BXOJIOB.

Oynaxmun AL ynpasnsitorcest bur-anpecyemsiM peructpom ynpasieranem ALTT
ADCON. Ero otaenpHble pa3psaHble M0JI1 ONPEIEISAIOT aHAJIOTOBBIN BXOJHOW KaHaJl, MO/~
BEprawoIluiicsa npeoOpazoBaHUIO, PEKUM IPEOOPA30BaHUS, a TAKIKE OTPAKAIOT COCTOSTHUE
caMmoro mpeooOpa3oBaTels.

ADCON (FFAOy / DOy) SFR HayansHoe 3Havenme: 0000H
15 14 13 12 11 10 8§ 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1
apctc | ADSTC |cral o | wr | esy [aosT| - ADM ADCH
1 1 1 1 1 1
i i n w W r By - rw mw
Paspsan DOyHKUMSA
ADCH Kona BbiOpannoro kanaiaa AL
ADM Bri0op pe:xknma padorst AL
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0 0: ogHOKpaTHOE MpeodpazoBaHue (GUKCUPOBAHHOTO KaHAIA;
0 1: HenpepbIBHOE ITpeoOpa3oBaHre PUKCUPOBAHHOTO KaHaA;
1 0: omHOKpaTHOE aBTOCKaHUpYIOIllee MpeoOpa3oBaHueE;
1 1: HenmpepBIBHOE aBTOCKAaHUPYIOIee Mpeodpa3oBaHue

ADST 3anmyck ALII
ADBSY ®Jar 3ausaroctu AT
ADBSY=1 : npoucxoaut nporiecc mpeoopa3oBaHus
ADWR OxuaHue YTeHUs NMpeabIaylero pe3yjbrara
ADCIN Paspemienne unxkexkuuu kanana AL
ADCRQ dJar 3anpoca nHxkekunu kanaaa AL
ADSTC YnpasiieHueM BpeMeHH BbIOOPKH *)
ADCTC YnpasieHue BpeMmeHeM npeodpa3oBaHus *)

*) Paspsnet ADSTC u ADCTC ynpapisitoT BpeMEHHBIMH XapaKTepUCTUKaMU IIpeoOpa3oBa-
Huda. Cm. . 2.2.2.

[Tone ADCH omnpenensieT aHaI0TOBbIN BXOIHON KaHAJI, KOTOPBIN JOJKEH OBITh MO/I-
BEPrHYT Npeo0pa3zoBaHuio (IEPBBIN KaHaJ B TIOCIEA0BATEILHOCTH MTPeoOpa3oBaHmii B pe-
*uMax aBTockanupoBanus). [lone ADM BeiOupaet pexxum padotsl AL TIpeobGpazoBanue
(wM moceA0BaTeIbHOCTD MPeoOpa3oBaHuii) OyIeT 3amyIieHo(a) yCTaHOBKOM pa3psiaa
ADST. Copoc ADST ocranaBnuBaet ALl mocne onpeneneHHON onepamyu, KOTOpas 3aBU-
CHUT OT BBIOpAHHOTO pexuMa paboThI.

JoctymHbIit Tonbko 115 uTeHus ¢paaxoxk ADBSY ycraHoBieH 10 Tex mop, moka mpe-
o0Opa3zoBaHue HE 3aKOHYEHO.

Pesynbrar npeoOpazoBanus coxpansiercst B peructpe pesynbratra ADDAT wnu B pe-
ructpe ADDAT?2 (a1 HHKEKTUPOBAHHOTO MTPeoOpa3zoBaHusl).

[Tone CHNR peructpa ADDAT 3arpyxaercs AL pyist ykazanus HoMepa KaHasia pe-
synbTarta. [Tome CHNR perucrpa ADDAT?2 3arpyxaercs L{ITY nnsa ykazanusi UHXKEKTUpYe-
MOTO KaHaJa.

ADDAT (FEAD,, / 50,) SFR Hauamnoe snavenwe: 0000H
15 14 13 12 11 109 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1
CHNR - | - ADRES
1 1 1 1 1 1 1 1 1 1 1 1
w - - I
ADDAT2 (FOAOy, / 50, ESFR Havanenoe snavenne: 0000H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CHNR - | - ADRES
1 1 1 1 1 1 1 1 1 1 1 1
nw = s
Paspsn DOyHKIUA
ADRES PesyabTaT npeodpaszoBanus (10 pa3psaoB)
CHNR Homep xanana (4 paspsaaa, uaeHTuGuUUpyeT KaHall,

MOJABEPrHYTHIi MPeo0Pa30BaAHMIO)
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[Ipeobpa3zoBanue 3amyckaeTcst ycraHoBKoi paspsina ADST. @unar 3ansitoctu
ADBSY ycranosutcs u CBX npousBeneT BBIOOPKY BXOJAHOIO KaHajla, KOTOPbIN ONpesesieH
nonem Beioopa kanasa ADCH B peructpe ADCON. CBX Oynet xpaHuTh BHIOpaHHOE 3Ha-
YeHHeE /10 KOHIA IIMKIa mpeodpazoBanus. Korma mpeoOpa3oBaHue 3TOro KaHasa 3aBepIInT-
cs1, 10-pa3psaHblil pe3yabTaT BMECTE C HOMEPOM KaHaja OyJIeT 3arpy>KeH B PETUCTP PE3yIlb-
tata ADDAT, u ycranoButcs ¢uar 3anpoca npepsiBanus ADCIR.

IIpeoGpa3oBanue B pexume GUKCHUPOBAHHOIO KaHAJIA
OTHU peKUMBI BBIOUPAIOTCS IPOrPaMMUPOBAHUEM T10J1s1 BRIOOpa peskrMa paboThl

ADM B peructpe ADCON B ‘00B’ (ogHOKpaTHOE mpeoOpa3oBanue) uinu B ‘01B ° (Hempe-
peiBHOE ipeoOpazoBanue). [locne 3amycka AL yctanoBkoi paspsana ADST yctanoBuTcs
dbnaxoxk 3anstoctu ADBSY, 1 npousoiiger npeodpazoBaHue B KaHale, OMPEIeIEHHOM B
nose ADCH.
[To 3aBepuieHun mpeodpazoBaHus ycTaHOBHUTCS (priaxok 3ampoca npepbiBanust ADCIR.

B pe:xknme omnoxkpaTHoro npeodopazoBanus ALl aBromMmatuyeckn OCTAaHOBUTCS U
copocur paspsaasl ADBSY u ADST.

B pexxume HenpepbIBHOTO npeodpazoBanust ALII aBTomaTnueckn HauHET HOBOE
npeoOpaszoBanue B kaHaie, onpeaeneHnoM noiem ADCH. Paszpsag ADCIR 6ynet ycranag-
JIMBATHCS TOCIIE KaXXA0T0 3aBEPIICHHOT0 MpeoOpa3oBaHusl.

IIpeoOpa3oBaHue B pe:kxuMe aBTOCKAHMPOBAHUA

OTH peXUMBI BRIOMPAIOTCS TPOTPAMMUPOBAHUEM TIOJISI BEIOOPA peskuMa pabOThI
ADM B peructpe ADCON B ‘10B’ (ogHOKpaTHOE npeodpazoBanue) wiu B ‘11B’ (Henpe-
pBIBHOE ITpeoOpazoBanue). PeXMMbI aBTOCKaHUPOBAHMS aBTOMATUYECKH ITPE0OPa3yIOT I10-
CJIeI0BATEIbHOCTh aHAJIOTOBBIX KAHAJIOB, HAUMHAIOLIYIOCS] KAHAJIOM, OIPEAEIEHHBIM B 110J1€
ADCH u okanuuBatouryrocss kananom (0, 6€3 10MOJHUTEIBHOr0 MPOrPaMMHOT0 obecreye-
HUA JIJ1s1 CMeHbl Homepa kaHana. [locne 3amycka ALIIT ycranoBkoit paspsina ADST ycrano-
BUTCs Quaxkok 3anaroctd ADBSY, u npousoiiger npeoOpa3oBaHue B KaHalle, ONPEIeTICH-
HoM B osie ADCH. Tlo 3aBepmiennn npeodpazoBaHus yCTaHOBUTCS (IIaKOK 3ampoca mpe-
peiBanust ADCIR, u ALIIT aBTOMaTHuecku HAYHET MpeoOpa3oBaHUE B KaHAJE C MEHBIIUM
HoMepoM. Pazpsn ADCIR Oynet ycraHaBIMBaThCs MO0 OKOHUYAHUH KaXKAO0T0 peoOpa3oBa-
Hus. [lo okoHuanuu npeobpazoBanus B kaHasie 0 TEKylas NOCAEA0BATEIbHOCTD 3aBEPILNT-
csl.

B onHokpaTHOM pexume npeodpazoBanus ALl aBToMaTH4UECKH OCTAHOBUTCS U
copocur paspsaasl ADBSY u ADST.

B HenpepsiBHOM peskume npeodpa3oBanust ALIII aBromarnyeckn Haunet oOpada-

TBIBAaTh HOBYIO ITOCJIEIOBATEIBHOCTD, HAYMHAS C KaHala, HOMEp KOTOPOIO OIIPEAEIIEH B I10-
ne ADCH.

2.2.2 YnpasJ/jieHue BpeMeHHbIMH XapaKTepPUCTUKAMM NPeodpa3oBaHusl

B nauane nmpouecca npeoOpa3oBaHus BXOAHbIE EMKOCTH MpeodpazoBaTes 3apsika-
I0TCS Yepe3 COOTBETCTBYIOIIUE aHAJIOTOBBIE BXObI 0 TEKYILEr0 BXOIHOTO HAMPSKEHUSI.
Bpewmsi, HeoOxoqumoe [u1st 3apsiia eMKOCTEH, OnpeieNsieTcsl Kak BpeMs BHIOOPKHU. 3aTeM
JTUCKPETHOE HaNpsbKeHHe rmpeodpasyercs B udpoBoii koj 3a 10 mociaeaoBaTeabHbIX 111aroB,
4yTO cooTBETCTBYET 10-pazpsanomy paspemennto ALl Cnenyromnue 4 mara uCnoiab3yroTCs
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JUIsl BHYTpeHHEW aBTokanmOpoBku monayis ALIIL. B Teuenue stux 14 maroB BHyTpeHHHE
E€MKOCTH TEPUOINYECKH 3apPsDKAIOTCS U Pa3psKAIOTCS Yepe3 KOHTAKT V pRgr.

BriTekaronuii 13 HICTOUHUKOB MUTaHUS TOK, 00€CTIeUnBaIONINN BHIOOPKY CUTHAIA
nepe3apsii EMKOCTEH, 3aBUCUT OT BPEMEHHU, OTBOJIMMOTO Ha KaX bl COOTBETCTBYIOIINN
11ar, Tak Kak KOHJICHCATOPhI TOJKHBI 3apSIAUTHCS O KOHEUHOTO YPOBHS HAMPSDKCHUS 32
3aJIaHHOE BpeMsl, 110 KpaliHe Mepe, ¢ HEKOTOPBIM NMpuommkeHneM. OqHaKko, MaKCUMaTbHBIN
TOK OIIPEAEIACTCS] BHYTPEHHUM COMPOTHBIICHUEM HCTOYHHKA.

Bpems mexay AByMsi pa3nudHBIMU OTNEpaIlMsIMHK Mpoliecca mpeodpa3oBaHus (BEIOOP-
Ka CUTHaJia ¥ COOCTBEHHO MPeoOpa30BaHUE) MOKET MPOrPaMMHUPOBATHCS BHYTPU HEKOTOPO-
ro auarnasoHa, onpejaensemoro TaktoBoi yactoroit LIITY MK C167. CnenoBaTtensHo, abco-
JIOTHOE 3HAYCHHE BPEMEHH, 3aTPAaYMBAaeMOr0 Ha pa3IMYHbIE IIaru npeodpa3oBaHus, He 3a-
BHUCST OT MTPOU3BOUTEIHLHOCTH KOHTPOJIIEpA. DTO MO3BOJISAET MOACTPANBATH XapaKTEPUCTH-
ku ALIIT MK C167 nox TpeboBaHUs K CUCTEME:

ObICTpOe npeodpa3oBaHne MOXKET ObITh JOCTUTHYTO MMPOTPAMMHON YCTAHOBKON MUHU-
MaJIbHO BO3MOYKHBIX 3HAYCHUN BPEMEHHU, 3TO MPEANOUYTHTEIBHO sl 00paObOTKH BBICOKO-
JaCTOTHBIX CUTHAJIOB, OJTHAKO, BHYTPEHHEE COMPOTHUBIICHNE UCTOUYHUKA aHATIOTOBOTO CHUT-
HaJla ¥ UCTOYHHUKA ITUTAaHMS JOKHO OBITH JOCTATOYHO HHU3KO;

BbICOKOE BHYTPEHHee CONMPOTUBJIEHHE MOXKET ObITh JOCTUTHYTO MTPOTPAMMHOMN yCTaHOB-
KOW MaKCUMaJbHO BO3MOXHBIX (MU OJM3KUX K MAKCUMAJIbHO BO3MOYKHBIM) 3HaYEHUN Bpe-
MEHH, 3TO MPEANOYTHTEIIBHO MTPU UCIIOJIb30BAHUHM UCTOYHHUKOB CHTHAJIA U UCTOYHHKA MTHUTa-
HUS C BBICOKMM BHYTPEHHUM COIPOTHBJICHUEM, TaK KaK TOK MOKHO BBIOpaTh HACTOJIBKO
HU3KHUM, HaCKOJIBKO 9TO BO3MOXKHO; CKOPOCTh MPEe0Opa30BaHUs B 3TOM CIydae, OJTHAKO,
MOJKET OBITh 3HAUYUTEILHO HUXKE.

BpemenHnbie XxapakTepuCTUKH IPeoOpa30BaHUs IPOrPAMMHUPYIOTCS YETHIPhMS CTap-
mumu paspsgamu peructpa ADCON. [Tone ADCTC (ynpaBienue BpeMeHeM ipeoOpaszoBa-
HUS) BBIOMPAET CHHXPOYACTOTY, UCTIOIB3YEMYIO /ISl CHHXpOHU3aIuu 14 maros npeodpaso-
BaHMs. Bpems BBIOOPKHU POMOPIIMOHAIBHO MEPUOAY ITOM CHHXPOUYACTOTHI U YCTaHABIIMBA-
etrcst mosieM ADSTC (ynpaBieHue BpeMeHeM BeIOOpKH). PacmonoxenHas Hrbke Tabnuna 1
MepevrciIsieT BO3MOXKHBIE KOMOMHAIMU. Bee BpeMeHa 1aHbl OTHOCUTEIIBHO STUHUYHOTO
Bpemenu TCL, rae fijy= 1/2TCL.

Tadoa.1 IIporpammupoBanue BpeMeHHbIX xapakrepucTuk AL

ADCTC Bpems mara ADSTC Bpemsi BbI0OpKH tgc
npeoop. tcc
00 TCL*24 00 tec
01 3ape3epBUPOBAHO, 01 toc™2
HE UCTOJIb30BaTh
10 TCL*96 10 tec®4
11 TCL*48 11 tec®8

14



[TomHOCTBIO TIPpEOOpazoBaHue OyAeT 3aHUMATh BpeMsi, paBHoe 14tcc + 2tsc + 4TCL (9.7 mkc
npu fipy= 20 MI'). D10 Bpems BkitouaeT cOOCTBEHHO IpeoOpa3oBaHKe, BpeMsl BHIOOPKU U
BpeMmsi, TpedyemMoe JIsl 3arpy3Ku UG poBOro Koja B perucTp pe3yibTaTa (JaHHBIX).

2.2.3 Ynpasiaenue npepbiBanusaimu ot ALTT

B kon1e kaxxaoro npeodpa3zoBaHus yCTaHABIMBAETCS (uiar 3ampoca mpepbIBaHUs
ADCIR B peructpe ynpanenus npepsiBanusimu ADCIC. Otot 3anpoc npepbiBaHUs 110
KOHITy Mpeo0pa3oBaHusi MOXeT J100 BbI3BaTh npepsiBanue mo BekTopy ADCINT, mu6o BbI-
3BaTh mepechulKy AaHHbIX PEC (mepudepuiinblii KOHTposiep coObITHiA), KOTOpasi, HalpH-
Mep, MOXET MMOMECTUTH pe3yabTar mpeodpazoBanus u3 peructpa ADDAT Bo BHyTpeHHee
O3Y nmns mocnenyromieir 00paboOTKH.

®nar 3ampoca npepeBanus ADEIR B peructpe ADEIC Oynet ycranosien 1u60 B
cinydae nepenonaHenus peructpa ADDAT (npeppiBaHue 10 OLIMOKE YTEHHUS ), KOTJA PE3Yilb-
TaT MPEABIAYIIETO MPeoOpa3oBaHus He OB MPOYUTAH JJO OKOHYAHHS TEKYIIETO, 100 pe-
3yAbTaT MpeoOpa3oBaHMs HHKEKTUPOBAHHOTO KaHasa Obut 3arpyskeH B peructp ADDAT2.
DTOT 3ammpoc MpepbIBaHUs MOXKET 100 BBI3BaTh pepbiBanue mo Bektopy ADEINT, nubo
BbI3BATH NepechbUIKy JaHHbIX PEC.

ADCIC (FF98,/ CCh) SFR Hauanbnoe snavenne: - - 00H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 | | | |
ADC | ADC
IR IE ILVL GLVL
! ! ! ! ! ! ! ! ! ! !
- - - - - - - - w w w w
ADEIC (FF9AL / CDy) SFR HauanbHoe 3Hauenue: - - 00H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 | | | |
ADE | ADE
IR IE ILVL GLVL
! ! ! ! ! ! ! ! ! ! !
- woorw rw rw

Buunmanmue: Haznauenue noseii ILVL u GLVL o0bscasieTcs B [1].

3 @opMHUpPOBaHNE CUTHAJIA MOCTOSHHOI0 HANIPSKEHUS 3a-
AAHHOT0 YPOBHA ¢ nomMoubo moayas HINM

bnaromapst rubkoit apxuTeKType U 0OJIBIIOMY YUCITY IPOrPaMMHO-IOCTYIHBIX PETH-
ctpoB, Moayib LIIMM oOecnieunBaet Bo3moxHOCTh puMeHeHuss MK C167 B paznuuHbIX
YIPABJISAIOUX CUCTEMAX, TAKMX KaK CXEMBbI YIIPABIEHUS AJIEKTPOABUTATENSIMU, SIEKTPO-
TOPMO3aMH U T.J. B TO e BpeMsi MOyJIb MOKET UCIOIb30BaThCA U JJIsl HOCTPOECHUS LU (-
po-aHanorossix nmpeobdpazosareneit (L{AIT), TpeOyrommx MUHUMAaIHLHOTO YUCIIA JOTIOTHH-
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TEJIbHBIX BHEITHUX KOMIOHEHTOB. Takoil LIAIl MoXkeT ucnosib30BaThCs, HAPUMEp, AJIS
dbopMUpOBaHUS CUTHajIa MOCTOSHHOIO HANPSDKEHUS 33JaHHOTO YPOBHSI.

HammomHuM B CBsI3M € 3TUM OCHOBHBIE XapakTepucTuku u cporcra LIIUM. [IIUM
ABJISIETCS. OTHOW M3 Pa3HOBUIHOCTEN UMITYyJIbCHON MOAYJISLIMU, TP KOTOPOH MOAYJIHPYETCS
HIMpYHa (IPYrUMH CIIOBaMU, IJTUTEILHOCTh) UMITyJIbca. Ha mpakTHke Ucnoab3yeTcs Kak
oaroctoponHuss UM (pexum 0 monyns LLHIMM), tak u asyctoponsss LM (pexum 1).
W B TOM, U B APYroM BHIaX MOAYJISIUMU aMILIUTY1a U [IEPUOJ UMITYJIbCA IOCTOSIHHBI, B TO
BpeMs KakK B 3aBUCUMOCTH OT MOAYJIMPYIOLIErO aHAJIOTOBOI'O CUTHAJIA MEHSAETCS MOJI0KEHUE
¢dbpoHTa mu cpesa umnyibca ais onnocroponnei MM u ¢ponTa u cpesa [i1s ABYCTO-
ponneit. B o6mem ciydae criektp curHana [IIMM cocTouT U3 moCTOSSHHON COCTaBJISIONICH,
COCTaBIIAIOIIEH, TPOMOPLUOHAIBHON MOIyTUPYIOUIEMY CUTHAITY, 1 0ECKOHEYHOI0 YhCIia
rapMOHHUK YaCTOThl NOBTOpeHUs UMIyiabcoB LIIMM, MmoaynupoBaHHbIX 110 aMmiiutyae. [Ipu
(dbopMUPOBaHUH CUTHAJA MOCTOSHHOTO HANPSKEHUS (PAKTUUECKH OTCYTCTBYET CaM MOJTyJIH-
PYIOIIUNA CUTHAJ, THTEPEC MPEJICTABISET MOCTOsIHHAS COCTABIISIONIAs, KOTOPYIO HE0OXO011-
MO OT(GUIBTPOBATH OT HEMOYJIMPOBAHHBIX (B TAHHOM Cy4ae) rapMOHUK.

B nmanbonee npocroii cxeme (puc. 5) curnan MM (ammumuryaa ummyiasca Aywr) ©
BBIXOAHBIX KOHTaKTOB MK QuiibTpyeTcss macCUBHBIM (PUILTPOM (MHTETPUPYIOIIAs OJHO-
3BeHHast RC-1ienouka), ¢ KOHAEHCcaToOpa KOTOPOTO CHUMAETCS CUTHAJ ITOCTOSIHHOTO Hampsi-
*eHus ¢ ypoBHeM U, mponopuuoHaIbHBIM CKBakHOCTH Q curHana [IIM:

U=Q*Apmn (1).

MK C167

P7.x I sy U

Puc.5 ®opmupoBaHue CUTHAJIA OCTOAHHOI0 HANIPSAKEHUS 32[IAHHOTO
YPOBHHA

[Toctrosinnas Bpemenu T RC-nienouku goikHa ObITH MHOTO 0OJIbIIE (MUHUMYM Ha MOPSJIOK)
nepuonaa Ty currana LLIIM. TorpemHocTh pe3ysbTaTa onpeaeseTcs HeCTaOUIbHOCThIO
HanpspKeHUst ucTouHuka nutanust MK, nonmyctumbiM pa3dpocoM BBIXOIHBIX YPOBHEHN Ha-
NPsDKEHUSI TOPTa 7, KOHEYHOCTBIO MOCTOSIHHOW BpeMeHU T (B UealIbHOM cllydyae OecKOHeu-
Ha), pazopocom 3HaueHuit R u C u orpannueHHOl pa3psaHocThio Moayis LIMM (makcu-
MyM 16 pa3psaoB). BeixoaHble ypOBHH HANpPSKEHUS TIOPTA 3aBUCAT MPEXK]IE BCErO OT BEIU-
YUHBI BTeKaromiero (Jior. ‘0’ Ha BBIXO/€) U BhITEeKaromero (jor’ 1’ Ha BBIX0JI€) TOKOB, OTpe-
JiesieMoi Harpy3koi (B J1aHHOM ciydae- RC-menoukoit). bynem monarath, 4To COMPOTUB-
nenue pesuctopa (100 kOm) RC-1ienouku 10CTaTOYHO BEJIUKO JIJISt TOTO, YTOOBI CUUTATH
ypoBeHb Jor ‘0°, paBHbIM 0, @ ypOBEHB JIOT. ‘1’°, paBHBIM HaNpPSHKEHUIO TUTAHUS. AHAIU3
MOTPEIIHOCTEH MO3BOJISET CANATh BBIBOJ O TOM, YTO MOJA00HBIA METOJT MOKHO MCIOIB30-
BaTh IIPU OTHOCUTEIHLHO HEBBICOKUX TPEOOBAHUAX K TOUHOCTH (DOPMHUPOBAHUS CUTHATIA 3a-
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JTAHHOTO HaIpsKeHUs. B mpoTUBHOM ciiyyae, HE0OX0AMMO MOBBIIATH TPEOOBAHMS K HC-
TOYHUKY MUTAHUS U UCIIOJIb30BAaTh BHEIIHUE Oy(epHBIE CXEMBI.

HcxonnsiMu TaHHBIMU 1S TporpammupoBanus Moayis LM sBasitoTcs 3HaueHue
Hanpspkenust U-, coco6 ¢hopmupoBanus curdana [LHIMM (ctangaptaas HINUM, uTto cooT-
BETCTBYET pesxuMy padotsl 0), 3HaueHne cuHxpouyactoTsl kaHana UM fepnxp (fryny viam
fiiny/64), nocrosiHHas BpemeHu naccuBHoro gpuiabstpa (RC-nenoukn) T, Homep KaHana
[IT1M. PacueT mapaMeTpoOB OCYIIECTBISAETCS MO CISAYIONIEeH METOAUKE (BCE MOCIEAYIOIINE
JIEWCTBHS TIPOU3BOAATCS U3 pacueTa HHBEpCUU BhIxoaHoro curHana [IIMM B nopte 7) :
u3 (1) onpenensiem ckBaxHocTh Q (0<Q<1), mpunumas A= B;
omnpenensieM nepuoa curiana UM Ty B CeKyHAax U3 COOTHOLICHUS

TLHI/IM:T/I 00 (2),

MCXOJIs U3 3aJlaHHON cuHXpouacToThl kaHaia [IIUM feyyxp, paccuntsiBacm 3HaueHue PPx,
3arpy»kaeMoe B COOTBETCTBYIOLIMI PETUCTP NEPUOA:

PPx=ROUNDI[fcypxp*Tummv] -1 (3),
riae ROUND(X]- dyHKIMS OKpyTaeHUs Yyucia X 10 OJuKaNIIero 1eaoro;
UCXO01 U3 CKBaXXHOCTH Q, paccuuThiBaeM 3HaueHue PWX, 3arpyxaeMoe B COOTBETCTBYIO-
LU PErucTp MHUPUHBI UMITYJIbCA:

PWx= ROUND[Q*fcynxp™* Trmim] (4).

C nomorpto iporpammbl DAVE [2] u otnagounoi matel kitCON-167 [3] Heo6xo-

JTUMO 3arpy3UTh PACCUUTAHHBIMH 3HAUCHUSIMU (TepeBeleHHbIMH B IIeCTHAAUATEPUYHY IO
¢hopmy) peructpel PPx 1 PWx. B peructpe ynpasnennss IHIUM PWMCONO gosxeH ObITh
yctaHoBiieH paspsn PTRx paspemenus cuerunka PTX u ycTaHOBIICH Wi cOpOIIIEH pa3psi
PTIx Beibopa cuaxpodactotsl. B peructpe ynpasnerus [IHUM PWMCON1 nomkeH ObITh
ycTaHoBJieH pa3psa PENX pa3pemenns BoixoaHoro curnana kasaia MM u ycranoBiex
WM coporteH pa3psaag PMx ynpasienust pexxumom padoTsl kanana [IIMM. B cooTBerct-
BYIOIIMI pEerucTp-3amielsiky nopra 7 A0JKkHa ObITh 3amucana Jor. ‘1°, obecrneunBaroias uH-
BEPCHUIO BBIXOIHOTO curHazna [HINM.

4 N3Mepenne MOCTOSSHHOTO HANIPSI’KEHUSA € MOMOIIbLIO MO-
nyas AL

Bxmrouenue moaynst AL B cocra MK C167 no3Bosnsier ucnonb3oBate MK B paznuu-
HBIX CUCTEMaX aBTOMAaTHKH, U3MEPUTEIbHBIX TPUOOPAX U YCTPOMCTBAX, T.€. TaM, 1€ HEOO-
XOJMMO U3MEPEHNE BXOAHBIX aHAJIOTOBBIX CUTHAJIOB, MOCTYMAIONIUX C TaTYUKOB (hru3nye-
CKHX BEJIMYUH, C OJJHOBPEMEHHBIM I1EPEX0JIOM OT AaHAJIOTOBOM (POPMBI ITPEACTABICHUS UH-
dopmarmu K 1uppOBOii.

Bo3moxHOCTH MOAYJIE pACCMOTPUM Ha CaMOM IPOCTOM IIPUMEPE: U3MEPEHUU T1O-
CTOSIHHOTO HampspkeHus. B mpenpinymem pasaene 6bu1 paccMOTpeH crmocod popMupoBanus
CHTHAJIA MIOCTOSTHHOTO HANPSIKEHHS 3aJaHHOTO YpOBH: ¢ nmomoibio Moyt LHIIWUM. Toxa-
JTUM TeTepb dTOT CUTHAJ Ha BXoA ofaHoro u3 kaHainoB AL (Homep xanana AIIII Gynet co-
OTBETCTBOBATh HOMepy kaHasia [IIMM). McxonHbIMU TaHHBIMU 711 IPOIPaMMUPOBAHUS
moyist ALIT siBnsiroTCst HOMEp KaHaa, BpeMs Iara mpeoOpa3oBaHus tec, BpeMs BHIOOPKH
tsc. C momomnrsio mporpamMmmbl DAVE [2] u otnagounoi toiatet kitCON-167 [3] B peructp
ADCON neobxoanmo 3anucats ko1 BeiOpannoro kanana ALIII ADCH, xox BeiGopa pexu-
ma pabotsl ALIIT ADM=01", 4T0 COOTBETCTBYET HEMIPEPHIBHOMY Ipe0oOpa3oBaHuIO (HUKCH-
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poBanHoro kaHana, kog ADSTC Bpemenn BoiOopku, ko ADCTC Bpemenu miara mpeoopa-
30BaHMs, a TaKke ycTaHOBUTH pa3psiax ADST (“3amyck ALLIT). Pesynbrat npeobpa3oBanus
cuuthiBaeTcs u3 peructpa ADDAT nporpamMmmubiM oTiaguukoM [3]. s mpeoOpazoBaHus
1u(pOBOro KoJa B 3HAUEHHE HAIPSHKEHUs ClIeyeT BHavale UG POBOM KO U3 TIBOMYHON
WM IIeCTHAAIAaTepuYHoN hopMbl peodpazoBath B AecsaTHuHyI0 Up, a 3aTeM MOJTYYHUTh
3HaueHue Hanpsokenus Uysy B Bonbrax o dopmyie

CrnenyeT yuuThIBaTh, YTO U3MEPEHHOE HANPSIKEHUE MOYKET OTINYATHCS OT PACCUMTAHHOIO
o ¢-ye (5) u3-3a MOrpenHoCTeN, OMMCAaHHBIX B pa3l. 3, a TAKXKE U3-3a MOTPEITHOCTEH, CBI-
3aHHBIX ¢ dhdexTamu kBaHToBaHUs curHana B AL, CymmapHas morpenrHocTh OKa3bIBaeT-
ca B ipeaenax £10 % oT BEIYMCIEHHOTO 3HAYCHMUSI.

S IIporpammupoBanue moayJeu IHHHUM u AL ¢ nomoibro
nporpammuoro nakera DAvE

[To oxoHUaHMM TTPOLIEAYPHI CO3AAHUS TPOSKTA U 3aJaHHsI OOIIUX yCTAHOBOK MPOEKTA
HE00X0anMO npoBecTr KoHpurypupoanue moxyis [IIMM (anrnosseranas abOpeBuarypa
PWM). Bo Bkiagke “Control” (puc. 6) cienyet onpenenuts Tpedyemsiii kanan [IINUM, ne-
PEMECTHB Kypcop U “ILIEIKHYB” JIEBOI KHOINKOW MBIIIM B COOTBETCTBYIOLIEM MPSIMOYIOJIb-
Huke “Configure Channel x”.

% Pulse Width Modulation Madul =] x|

Contral |Interrupts| FEC | Funl:tionsl Parametersl Motes I

— Interrupt Contral

" Enahle P interrupt (PWHIE)

— Channels

Canfigure Channel 0 | ¥ Chianel s enialed
Configure Channel 1 | I= | Etianmel s enatl e
Configure Channel 2 | ¥ | Ehannel 25 enatled
Canfigure Channel 3 | ¥ Chiael e enialen

<% Bl | Eonward >» | Help | Sawve & Close | Cancel |

Puc. 6 Kondurypupoanue moay.as UM

[Tocne nosiBnenus Bkiaaku “Channel” (puc. 7) HeoOXoAMMO pa3pelnTh BbIOpaH-
Hblil kaHai B noiie “Use PWM channel x”. B nosie “PWM Channel Mode Control
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(PMXx)” ycraHaBiuBaeTcs pu3HaK padotsl B pexkume 0: “Standard PWM generation-
edge alligned PWM (mode 0)”. B nosie “Channel Output Enable (PENX)” ycranaBinuBa-
eTcs MpU3HaAK paspeiieHus BeixogHoro curana [IMM “Enable channel x output signal
(use pin P7.x)”. Bei6op cuuxpoyacToTsl TaliMepa npou3Boautcs B moje “PWM Timer
Input Clock (PTIx)” yctanoBko# cooTBeTcTBYo1Iero npusHaka “Timer PTx clocked with
fopy (mmm fcpy/64)”. Jlns 3amycka cueTurka-TaiiMepa nocje nHuuaau3anuu B nojie “PWM
Timer Start Control” Heo6xoaumMo yctaHOBUTH npu3HaK “Start PWM Timer x after ini-
tialization (PTRx)”. B nosie “Period” 3anuchiBaeTcsi paCCYUTAHHBIN 1IE€CTHAATCPUYHBIN
udposoit kox nepuona curnaia [IIUM (“Period register (PPx)”), a B mosie “Duty Cycle”-
paccuMTaHHBIN IIeCTHAAATEPUUHBIN 1TM(POBOH Ko mmpuHbl uMityibca (“Pulse width
register (PWx)”). [locne 3anucu nanHpix 3Hauenuii naket DAVE npousBeneT pacuer aei-
CTBUTEJBbHBIX 3HAUCHMI nepuoa curnana B Mkc (“Real period [us]”) u ckBaxHocTH B %
(“Real duty cycle [%]”) LHINM, 3T0 00CTOSTENHCTBO MOKHO UCTIONIB30BATh JJIsl KOHTPOJIS
MPaBUIILHOCTHU pacueToB. CllelyeT yUUThIBaTh, UTO U3-3a HHBEPCUU CUTHAJIA B BBIXOJHOM
OydepHOM peructpe aeicTBUTENbHAs ckBaxHOCTh curnana HIMM pasna paznoctu 100 u
CKBaXXHOCTH, paCCUMTAHHOU makeToM DavE.

E% Configure P¥WM Channel 0

—General — Channel Dutput Enable (PEMNx)

v Use Pyhd channel 0 ¢~ Disable channel 0 output signal.

generate interrupt only

— Py Channel Mode Cantral (Fhdx) & Enable channel 0 output signal {use pin P7.0)

¢ Standard Pywh generation - edge aligned P/

(mode 0) — Channel 01 Burst Mode Contral (FBO1)

r QOutputs of channel 0 and 1 are

~ Symmetrical P¥4 generation - center aligned P/
AMNDed to POUTD in burst mode

(mode 1)

— P Timer Input Clock (FTIx)

& Timer FT0 clocked with fcpu

¢ Timer PTO clocked with fopu / 64

Pyihd Tirner Start Contral

v Start Py timer 0 after
initialization (FTRO)

Interrupt Control

Enabkle channel
interrupt (FIED)

Feguired duty cycle (5 or
[%]

Feal duty cycle IB.EE

—Period
Required period [ps] |1 00 Real period [ps] |1 no Feriod register (FFO) IDxD?CF
— Dty Cyele

Fulse width register
(P

IDXD?ES

<% EEE | S > |

[*]
Help |

Save & Close | Cancel

Puc.7 KonpurypupoBanue BbiOpanHoro kanajaa UM

Jlnst coznanus (aiina ¢ TeKCTOM MporpaMMbl HHUIIMATU3AUU TpeOyeTcsl yCTaHOBUTH
JUISL 9TOTO 3asBKY- (hiiaxkok B kBagpatrke “PWM_vInit” mons “Initialization Function” nHa
Biimazke “Functions” (puc. 8). [Iponeaypa koHbuUrypanuu 3akaHuuBaeTCs IPU HAXKATUU Ha
nanensb “‘Save & Close”, pacnoyioxKEHHOW B HUYKHEH 4aCTH OKHA MHULIMATU3AIUH.
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E% Pulse Width Modulation Modul

Cantrol | Interrupts | FEC

|Parameters| Motes |

— Initialization Function Source File

% PAWM_vinit [Pt ( File name PAW.C
—Function Library (Fart 1)

I PWh_vStart [Prmd_vStart

™ PWM_vStop [Pon_vstap

I~ PWh_vSetPeriod  |Pwh_vSetPeriod

™ PAWM_ySetPw [Premd_vEetPw

I~ PWhi_vSeiTimer [PM_vSetTimer

= Pl iler [Pt _vilsr

™ PWM_vStatus | P_vStatus

<< Back | Forward »>> | Help | Save & Close | Cancel

Puc. 8 YcraHoBKka 3asiBKH Ha reHepanum TeKCTa (l)yHKHI/lI/l HHHUIIHAJTU3AINHU

Jns maBepcuu BoixoaHoro curnana MM Heo0xoIuMO COOTBETCTBYIOIIUM 00pa3oM

npoBecTy KoH(purypuposanue nopta 7. Bo Bknaake “Control” (puc. 9) cnenyer yctaHo-
BUTH JIOT. “1” (kBazmpaTuk “ 1 *“) B cooTBeTCTBYIOIIEM paspsiae nopta P7.x. [Ipoueaypa

KOH(HUTypaIiy 3aKaHIUBACTCS MTPH HAXXATUX Ha raHensb “Save & Close”, pacnonoxeHHOH
B HIDKHEH 9acTH OKHA MHHUIIMAIH3AINH. 3asgBKa Ha TeHEPAIHNIO TeKCTa PYHKIIUN HHULIAAIIH-

3alMM NOpTa 7 YCTAHABIMBACTCS aHAJIOTUYHO YCTAHOBKE 3asBKe [t Moy [IIMM.

20




BN Parallel Ports
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Puc.9 Koundurypuposanue nopra 7

[Tpu xondpurypuposanuu moxyns AL (anrnmosizeranast abopeBuatypa ADC)
BO BKiagke “Control” (puc. 10) B mone “Analog Channel Input Selection (ADCH)” ne-
o0xoanmo omnpenenuts nporpammupyemsiid kanai ALIT (“Analog Channel x”, HOMep Ko-
TOpPOTO COOTBETCTBYeT HOMepy KaHana [IIMM. B nmosne BriGopa pexxuma “Mode Selection
(ADM)” BeIOMpaeTCst peXUM HEMPEPHIBHOTO MPeoOpa3oBaHusl GUKCUPOBAHHOTO KaHAIA
“Fixed channel continuous conversion”. B noze “Start bit” yctanaBnupaercs pexxum

cTaprta mpeoOpa3oBaHus MOcie HHANHATU3anuy “Start conversion after initialization
(ADST)*.
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BN Analog / Digital Converter

I | Engtile chanme! e et (AEER)

Puc. 10 Kondurypuposanue monyas AT

3amaHHbIC BpeMEHa mmara npeodpa3oBaHus U BEIOOPKH YCTAHABIMBAIOTCS BO BKIIAJIKE
“Timing Control” (puc. 11) B momsix “Conversion Time Control (ADCTC)” u “Sample
Time Control (ADSTC)”, coorBerctBeHHO. [locne 3anucu nanHbix 3HaueHuit naketr DAVE
IPOMU3BEET pacueT CyMMapHOro BpeMenu npeodpasosanus “Complete Conversion Time”.
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BN Analog / Digital Converter _ 0] x|

Contral  Timing Control |Interrupts| FEC | Funu:tic:nsl Parametersl Nates |

— Conversion Time Control (ADCTC) Complete Conversion Time
Conversion time ITCL* 48 (tcc = 1,200 ps ) LI Complete time |25,5
fteo) [ms]

—Sample Time Control (ADSTC)

(Star)npletime [tce*atsc-4800ps) =]
SC

<< Back Forward »>> | Help | Save & Close Cancel

Puc. 11 3ananne BpeMeHHBIX XapaKTePUCTHK NPeodpa3oBaHust

Jiisa co3manus ¢aitia ¢ TEKCTOM MPOrpaMMBbl MHUITHATU3AUN TPEOyeTCsl yCTAHOBUTh
JUTS 3TOTO 3asBKY- (hiakok B kBagpatuke “ADC_vInit” mons “Initialization Function” na
BKiagke “Functions” (aHasiornyHo npouenypam, ornrcaiHbiM Bole). [Ipouenypa koHpu-
rypanuuy 3aKaHYMBaeTCs NP HAXKATUK Ha naHesb “‘Save & Close”, pacrnonoxeHHOU B HUX-
HEH 4acTU OKHA MHULMAJIN3ALHH.

['eHepanusi COOTBETCTBYIOIIETO IPOrPAMMHOI0 KOJIa M IPOCMOTP COOTBETCTBYIOLIUX
daiinoB netanbHO onucaHbl B [2]. UToObI paboTa mporpamMmbl HE 3aKaHUYUBAJIACH CPA3y
10CJIe BBITIOTHEHHS MHUITUAIN3ALNN, HEOOXOIUMO MPEIBAPUTEIHHO BBIOPAB C TIOMOIIBIO
yruuThl File Viewer (komanna “File Viewer” B mento “Project”) daitt MAIN.C, oTKpBITH
ero JUIsl peIakTUPOBaHus KHOMKOH “Open” u 100aBUTh B caMOM KoHIle GpyHKInu main()
ctpoky “for(;;);”, obecrednBarONIyro “3alUKIMBaHNE’” MIPOTPAMMBI, TO €CTh BBITIOJTHEHUE
OECKOHEYHO MOBTOPSAEMOTI0 “IMyCTOro” IMKJIa, KOTOPOE B HALLIEM cllyyae OyaeT UMUTUPO-
BaTh pabOTy TaK Ha3bpIBaeMOH “(hOHOBOI” 3a7auu:

//************************************************************
void main(void)

{

'/l USER CODE BEGIN (Main,2)
for(;;);

// USER CODE END

}
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[Tocne nopaboOTKU TEKCTa IPOrPaMMBI ClIEyeT BBIMOIHUTH KOMAH IHBIHN (aiin
PWM_ADC.bat. ITogpoGHO mpoIiecchl KOMIUISAIHK TPOrPaMMbl HHUIIMATHU3AIUHN 1 3a-
Ipy3KHd MOJIY4YEHHBIX MAIIMHHBIX KOJIOB B oTiaaouHyto miaty kitCON-167 npousBoastcs B
cootBeTcTBUU C [3]. CTpyKTypHas cxeMa J1abopaTOpHOTO CTEH 1A MpUBEIeHa Ha puc. 12.

P5.x P7.x U.
R C
[TepcoHanbHbIN RS-232 OtnanodHas miara I
KOMIIBIOTEP KitCON-167

HcTtounnk nuraHus
+8...+10 B, 500 MA

Puc. 12 CrpykrypHasi cxema JilaDOpaTOPHOro CTeH1a

=)

KoHTpoJsibHBIE BONIPOCHI

. ApxuTeKTypa U pekuMbl padoTsl moayis HINM.

. Ocobennoctu pexuma 0 moaysst LLIVM.

. IIporpammuas mogens moayiist LIMM.

. UeMm onpenensitoTcss MUHUMAaJIbHbIE U MaKCUMaJlbHbIE 3HaU€HUs 4acToThl curnana [HHNM?

. OCHOBHBIE CBOWCTBA HNIMPOTHO-UMITYJILCHON MOAYIISILIUU

. Bo3mosHbie obnactu npumenenus moaysst LLIM.

. ApxuTtekTypa u pexuMbl padoTsl Moy ALIIL

[Tporpammuas moaens Moy AL

Ananranys monyist AL k mapaMeTrpaM aHaIOroBOro CUrHaja M XapaKTepUCTHKAM aHa-

J0roBOrO MHTEpdeiica.

10. Ha3nauenwue u crpykrypHas cxema otinanodnoi miatel kitCON-167.

11. Haznauenue nporpammuoro nakera DAVE.

12. IlpuHuMnbe! opranu3anuu U GyHKuroHupoBanus nakera DAVE.

13. IlporpaMMHBI€ U annapaTHbIE CPEACTBA OTIIAJKU MUKPOKOHTPOJIEPHBIX CUCTEM Ha 0aze
Cl67.

14. Kakass mporpaMMHas MOJJEpkKKa HEOOXOoAMMa JJsi OpraHu3allid HENpPEpPbIBHOIO

pexxuma pabotsl momyneit AL u IIIMM B mannoit nabopatopHoit pabore?

O 0N A WN —
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7 3aganue

1. o Hayaiyia 3aHSATHI pacCUUTaTh 3HAYEHUS, 3arpy’KaeMble B COOTBETCTBYIOIIUE pe-
ructpel Mmogyneit IIMM u AT (mpunsts fiyy = 20 MI'n), B cooTBETCTBUM € Bapu-
aHTaMU 3a/IaHus K JabopaTopHoi padbote (cM. Tabu. 1 [Ipunoxenus ), a TaKxe 3Ha-
yeHue, 3arpyxaemoe moayinem ALIT B peructp ADDAT.

2. [IpoBectu 3arpy3Ky peructpoB u 3amyck nporpammbel MK ¢ nmomotiisto nporpamMmmsi
DAVE u otnagoynoii riatel kitCON-167.

3. C moMoIIbI0 MPOrpaMMHOTO OTJIaTYMKA TPOU3BECTH YTEHHUE IIU(POBOTO KO-
na, xpansierocs B peructpe ADDAT. CpaBHUTH NPOYUTAHHOE 3HAYEHUE C
paccuuTaHHBIM (CM. 1.1 HACTOSIIEro 3aaHusl).

8 Conep:xkanue oTyera

OT4er AOKEH BKIKOYATh:
Ha3BaHue pabOTHI;
cxeMy J1a00paTOPHOIO CTEHA;
VCXOJIHBIC JAHHBIC JUUIA pacyeTa;
pacCYMTaHHbIE 3HAYEHUs BEJIMYMH, 3arpy’KaeMbIX B peructpbl moayien MM u AT,
3HauYeHus nepuoja u ckBaxxHoctu curnana [1IMM, Beruucnennsie naketom DAVE;
3HaUYE€HHE CYMMapHOTO BPEMEHHU NMPeoOpa3oBaHus, BbIYUCIeHHOE makeToM DAVE;
paccuMTaHHOE 3HAYE€HHE BEJIMUMHBI, 3arpykaeMoil moaynem AL B peructp ADDAT;
nepedenb C-(hailioB u coaepkammxcs B HUX QyHKIUHN, TOPOKIEHHBIX makeToM Dave;
IpoYUTaHHOE cojepkumoe peructpa ADDAT.
[Tpumeuanue: [Ipu ananuze copepxumoro perucrpa ADDAT cienyer HIOMHUTB O COCTaBe
JAHHBIX, 3aIIUChIBAEMBIX B peructp (cm. pazaen 2.2.1).

9 Jlureparypa

1. CemetictBo 16-pa3psaubix ogHokpuctanbubix KMOII mukpokonTposepo C167. Pyko-
BOJICTBO I10JIb30BaTEJIs.

2. Opranmzanysi ¥ NPUMEHEHHWE NPOTPAaMMHOTO IMakKeTra oOydaromeid HH(OPMAIMOHHO-
ciupaBoyHoii cucteMsl “DAVE”.

3. CraproBsiii komruiekT SK-167. Otnagounas mnarta kitCON-167. PykoBoacTBo 1o mpu-
MEHEHMUIO.

IMpunoxenue

Ta6n. 1 BapuanTbl 3a1aHuA K 1a0opaTopHOi padore

IopsinkoBeiii 3nauenne Cunxpouyacrora Iloct. Bpemenn Homep Bpewmsi mara Bpems BbiOOpkH
HOMeEp Hamnp. U-, B kanana UM T, MC KaHajla  mpeoodp., tcc tsc
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2,57
2,62
1,73
3,03
1,51
1,76
2,44
3,17
2,02
1,96
2,91
4,05
3,84
1,52
1,87
2,23
1,64
3,27
3,73
1,98
2,14
3,71
1,82
2,54
3,39
1,47
3,92
2,16
2,30
1,74
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470
100
1000
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470
100
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10
470
100
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10
470
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100
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TCL*24
TCL*48
TCL*96
TCL*24
TCL*48
TCL*96
TCL*24
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TCL*96
TCL*24
TCL*48
TCL*96
TCL*24
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TCL*48
TCL*96
TCL*24
TCL*48
TCL*96
TCL*24
TCL*48
TCL*96
TCL*24
TCL*48
TCL*96
TCL*24
TCL*48
TCL*96

tcc*z
tcc* 8
tec
tcc*z
tcc* 8
tee
tcc*z
tcc* 8

tcc*z
tcc* 8
tece
tcc*z
tcc* 8
tece
tcc*z
tcc* 8
tee
tcc*z
tcc* 8
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tcc*z



