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YcTpomncTreo 6ecnepe6omMHOro

nATaHUA

B panHovi craTtee aBTOp npegnarae

T NIPOCTOE U HageXxHoe YCTpoH-

CTBO, KOTOpoe obecrne4YuBaeT nUTaHNe Harpy3ky MOWHOCTLIO [0
15 Bt ot cetn 220 B 1 ee aBTomMaTtu4eckoe rnepeknoyeHne Ha
BCTPOEHHYHO aKKyMYNSITOPHYlo 6aTapeto rnpu OTKIIOYeHUN CeTH.

MMCaHHOe B CTaTbe YCTPOWCTBO fec-

nepeGorHoro NuUTaHvs (gasnee ycr-

POMCTREO) 6bINO MPUMEHEHO B MEOW-
LIMHCKOM WH(hY3MOHHOM Hacoce, npeaHasHa-
YEHHOM [ie1 MPOBEQEHUA UHQDY3UI XXUOKUX
nekapcTBeHHbIX cpefl. B cocTtas Hacoca BXo-
[LAT CeayHoLLve OCHOBHbIE Y3rbl: MPUBOA Ha-
coca C LiaroBbIM arneKTpogsurarenem, aar-
YUK [aBMeHus, aruvk BO3ayxa, rriara uH-
OVKaUMM W KINaeuaTypbl C XUOKOKpUCTaS -
YECKUM [IUCriieeM, nnara MUKpPOKOHTPOSINe-
pa 1 YCTPOMCTEO GecrnepetonHOro nuTaHus.

PaccmMOTpUM OCHOBHbIE TEXHUYECKUEe
TpeboBaHust K yCTPOWCTBY npu pabote c
BblLLEYKa3aHHbIM HaCcOCOM.

YCTPONCTBO AOMKHO 06eCne4uBaTh arek-
TPOMUTAHWE Hacoca OT CETWU MEPEMEHHOrO
Toka 4Yactotort 50 [y C HOMWUHANBHBIM Ha-
npsbkeHrem 220 B = 10 % n o1 akkymyna-
TOpHOW 6aTapeu B pexvime asTOHOMHOTO
arnekTponuTanusa. Bpems HenpepbiBHOW pa-
60Tbl Harpy3ku B pexwme aBTOHOMHOrO
3MEKTPOMNUTAHUSA NP MONHOCTLIO 3aPSKEH-
HO aKKyMynsTOpHO Oarapee [OSPKHO
6bITb He MeHee 60 MuH. Bpems nonHoro
3apsifa akkymynsTopHoit 6atapen — He
6onee 16 4. MNotpebrnseman MOLLHOCTb Ha-
coca B peXwme aBTOHOMHOrO 3/eKTponu-
TaHus — He 6oree 15 Br. YcrpowcTso fon-
XHO ObiITb  [OCTATOYHO MPOCTBIM W
HaAEXHbIM U UMETb MUHUMYM HacTpoek u
perynpoBokK. Mpu KpaTkoBpeMeHHOM Mpo-
raaaHun CETEROro HanpsKeHNA YCTPOUCTBO
JIOMKHO 6e3 CO0ER AN Harpy3ku nepentv
B PEXUM aBTOHOMHOIO 3MEKTPOMNUTaHus.
CrpyKTypHas cxema yCTpOWCTBa B COCTaBe
CUCTEMbI 3MEKTPONUTaHUS Hacoca npef-
cTaeneHa Ha pvc. 1.

BxopHoe nocTosHHoe Hanpskerue U1
MOCTYNaeT Ha BXOA YCTPOUCTBA C CETEBO-
ro mopyns nutaHua A1 AC/DC Ttuna
NFS40-7915 Medical ¢upmbl  Artesyn
Technologies. Ero ocHosHble napameTpbt:

[uanasoH n3meHeHus

BbixogHOe HanpsXeHuve 15 B;
KoathpuuueHT HecTabunbHOCTH
BLIXOQHOrO HarpsKeHus

OT U3MEHEHWsA

TeMneparypsbl 0.02 %/°C;
HecTtabunbHOCTb BBIXOLAHOMO
HanpsKEeHWs OT U3MEHEHUS

BXOfHOr0O 0,2 %;
[unanasoH perynvpoBKu

BbIXOQHOIO HanpsXeHus +10 %;
ToK yTeuku Ha Kopnyc < 28 MKA;

lMabapwtHble pa3mepsbl
(kopnycHoe
UCMONHEHUE) 138x77x47 MMm.

[aHHbIA Moflynb OTBEYaeT BCeM Tpebo-
BaHWs no anekTpo6e30nacHocTu
(M3K601-1) ons usgenun MeauuuHCKoW
TEXHWKW. Perynvposka BbIXOGHOIO Hanps-
XEHWs MoAyns OCyLLeCTBIIAETCH Bpalle-
HWEM [BUXKa MEePEMEHHOro pe3uctopa,
pacronomkKeHHoro Ha nnare Mogyns. Ecrv
W3Eenvi0 NPeacTout npowWTW Kakue-nméo
UCTIbITaHWS, Hanpumep CepTuUKaLnoH-
Hble, TO K BONpocy BeiGopa (unn paspa-
60TKW) CETEBOr0 MOAYNs MuTaHus O)1s
n3penus creayeT NofgonT 0COBEHHO TLLa-
TeNbHO, T. K. Takue napamMeTpbl, Kak TOK
YTEYKW Ha KOpMycC, COMPOTUBNIEHWE Lienn
3aLYWUTHOrO 3a3eMIieHus, 3JIeKTpu4eckasn
NPOYHOCTb M3OMALUW, YPOBEHL VHOYCTPU-
anbHbIX NoMex u T. 4., ONPEnesAlTca ce-
TEBLIM MOAYFIEM MUTaHWS.

B coctas yctpowctBa BXoAaT crefy-
oLme pyHKUMOHanNbHbIe y3nbl (puc. 1):
ctabunuzartop Toka A2.1 gnsa 3apagku
aKKyMynsaTopHow 6atapeu, y3en KOHTpo-
nA v ynpaenedus A2.2 n Mofynb nvta-
Hus A2.3 (npeo6pazosartens DC/DC).
BbIHOCHbIE 3NEeMEHTBI MO OTHOLUEHWIO K
YCTPONCTBY WUMEIOT Crefylollee HasHa-
HeHue:

HL1 — wvHgukarop coctosHus 3apsiaa
aKKyMyrnsTopHon GaTtapen (entoro use-
Ta CBEYEHUS);

BXOOHOr0 Harps»KeHws 175...265 B; HL2 — wnHgukaTop Hanu4ua CeTesoro
JnanasoH u3MeHeHws HanpsxeHys (3eNeHOro LBETa CBEYEHUS);
4acToTbl BXOQHOIO G1 — akkymynsTopHas 6arapes;
HanpsXKeHus 47...440 Ty; S1 — BbIKNOYaATENb NUTaHKS.
3nekTpuyeckas Npo4HOCTbL BATT1, BATT2 — BbixogHbl€ CurHarnbl
U30nALUn 4000 B (amnni.); ycTpoiicTsa B yposHsx TTJ1.
Paccmotpum anroputm pabo-
YCTpOiiCTED A2 Thbl YCTPOWCTBA, & TaKXe COCTOo-
GecnepeboitHoro nutaHus SIHWE BbIXOHbIX CUTHANOB U WH-
R[] e, A22[TBATTT - pykaTopos.
CrOea™oP || xormpoma . o 1. Mpu HaNV4YMKU CETEBOrO Ha-
NPSKEHUS1, BKIOYEHHOM Hacoce
DI pre— _r. Moy A23 :: 3; u nonKmongHoﬁ HErOJHOCTBIO
~220B | WomYm ut ngé%vg 1M 3APAXKEHHON  aKKYMyNATOPHOM
< agpc M in 6aTapee:
HL1 — nepuogu4eckn BKnio-
A \_@J L‘:M |§1I,_J 4aeTca W BbIKNoYaeTcs (Muraer);
N — HL2 — nOCTOSHHO BKNKOHEH;
BATT1 — nor. 0;
Pue. 1 BATT2 — nor. 0.

Ecnv 6atapes 3apsikeHa, HL1 Bbiknio-
yeH. Ecnn 6atapes BoobLue He NoAKMo-
yeHa, 10 curHan BATT1 — nor. 1. Ha guc-
nnee Hacoca NosBuTCs coobuieHve “HeT
akkymynsaTopa”.

2. B pexume aBTOHOMHOrO 3/1eKTponu-
TaHWs (CETEBOE HamnpsXKeHWe OTCYTCTBY-
€T) MNPy BKNIOYEHHOM Hacoce:

HL1 — BKO4€H;

HL2 — BbIKNIOYEH;

BATT1 — nor. 1;

BATT2 — ror. 1.

MpumepHo 3a 5...7 MWH [0 MOSHOIO
paspaga akkymynsTopHow 6atapeun (1 B
Ha OfHOM akKkyMmynsTope) curHan BATT1
cTaHoBWTCA pasHbiM nor. 0.

Y4utbiBask MOLLYHOCTb, MOTpebinemMyto
HacocoM, u Bpemsi paboTsl B pexvme as-
TOHOMHOTO 3/IEKTPONWUTaHUSA, a TaKkxKe Bbl-
XO[IHO€ HanpskeHue CeTeBOoro Mopyrs
NWTaHus, BbIOUPAEM aKKyMynsaTOPHYIO
6atapelo W3 [OeBATW MoCnegqoBaresibHoO
BKJIOYEHHBIX HWKENb-MeTannruapuaHbiX
akkymynstopor GP180AAH. EMKocTb ak-
KYMyNsiTOpHOI H6arapen B3ATa C 3anacom
6onee 20 %. HomuHasibHOE HanpskeHve
Kaxgoro akkymynstopa — 1,2 B, em-
kocTb — 1800 MA-4. Bpems 3apsgku 10-
koM 0,1C — 16 4. CymmapHoe Hanpsxe-
HVe 6atapen W3 OeBATU akKyMyrnsTopos
MOXeT HaxoguTca B auanasoHe ot 9 B
(9x1 B — npepenbHO Aonyctumoe Hanps-
XeHue npu paspspe 6atapev) oo 12,6 B
(9x1,45 B — npefenbHOe HanpsXeHve B
pexvme 3apagkv 6arapev). BxogHoe Ha-
MPsXXEHWE UCTOYHMKA MUTaHWA, UCMONb3Y-
eMOoro /18 3apaaKu akkyMynsTopHow 6a-
Tapen (ctabwunuzarop Toka no puc. 1),
crefyet BbibupaTb C 3anacoM, NPUMEPHO
paBHLIM HanpskeHuio Ha 6arapee B pe-
XUMe 3apsfa niioc NageHue HanpskeHus
Ha cTabunusartope Toka, Heobxogumoe
onA ero ycronsmeon pabotbl (2...2,5 B).
Mo3TOMY BbIXOQHOE HanpsXKeHue CeTeBo-
ro mogyns U1 nydiue ycTaHOBUTL PaBHbIM
16,5 B. Tak kak onepartopy Heo6xogumo
noparb curHan 3a 5...7 MWH 10 MOJSIHOro
pa3psina 6arapen, 6yaeM KOHTPoIMpoBaTh
HanpspkeHve ot 1,15 go 1,45 B (TouHee B
HWKHEW 1 BEPXHEW TOYKE 3TOro Auanaso-
Ha) Ha akkymynstope wiu ot 10,3 Ao
13,05 B Ha akkyMynsTopHow 6arapee.

MpuHUMNWanbHas cxema ycTpovcTea
MpefcTasrieHa Ha puc. 2.

MoCTOAHHOE HanpsXeHue C CEeTeBoro
MOfynsi MWTaHWS NOCTYNaeT Ha BXOf YCT-
povicTea yepes coeguHutens X1. Pa6oTtoit
cTabunusatopa TOKa YnpaenseT yser,
BLINONHEHHBIN Ha KomnapaTope D3.1. Ha-
MpsKEHUE C aKKyMyrsTopHow 6atapeuv
yepe3 pgenutens R26R27 noctynaer Ha
VHBEPTUPYIOLLWIA BXOA KoMnapatopa (Bbl-
sof 4 D3.1). Ob6pa3uyosoe HanpsxeHve
opmupyeTcs penvrenem R22R24 v no-
CTYNaeT Ha HEWHBEPTUPYIOLLWA BXOA (Bbl-
sop 5 D3.1).

Mpw HENONHOCTBLIO 3aPFKEHHON aKKYMY-
NATOPHOW Gatapee HanpsXeHue Ha HeuH-
BEPTUPYIOLWIEM BXOfle Komnapatopa 60rb-
lle 4eM Ha WHBepTupyloem Bxofe. B
3ToM cny4ae Ha BbIxofe Komnaparopa 2
NPUCYTCTBYET HAMPsKEHWE  BbICOKOTO
ypoBHs. TpaHuauctop VT2 OTKpbIT U He
npensTCTBYeT pabote crabwunusatopa
ToKa Ha TpanaucTope VT1. UgeT npouecc
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3apagkun. Kak TonbKo HanpspkeHue Ha WH-
BEPTUPYIOLLIEM BXOZe KomrapaTopa npe-
BbICUT 06pa3LoBOe Ha HEeWHBEpPTUPYIO-
wem, yCTaHOBNeHHOe pe3nctopoMm R22
(6aTapes 3apsgunach), Ha BbIXOLE KOM-
napatopa yCTaHOBUTCS  HarmpskeHue,
6nmnskoe K Hyno, TpaHauctopel VT1, VT2
3aKpoKTCH, 3apsaka  akKyMynsaTOPHON
b6atapen npekpaTurcs.

3apsfka HenorHOCTLIO 3aPFXKEHHON aK-
KyMySiATOpHOM 6atapeu Ha4mHaeTcs cpa-
3y nocre nopaqu Hanpsxxeuuns U1 (puc. 1)
Ha coeuHuTenb X1 ycTpovcTea (nocne
BKJIOYEHUSI CETEBOW BUITKM Hacoca B po-
3etky). MNpn aTom cpabaTbizaet pene K1 u
KoHTakTamu K1.1 (BbiBogb! 12, 13) nogknio-
4aeT CTabunuaaTop Toka K akKymymnsTop-
Hou 6aTapee. BxofiHoe HanpsixeHue yepes
avog VD9 wm ebiknyatens nutaHua Si
noctynaet Ha exon DC/DC (ebieog 2) npe-
obpa3sosarena D4, NFC25-12T05-12 cup-
Mbl Artesyn Technologies. Ero ocHoBHble
napamerTpebl:

[nana3oH nameHeHus

BXOHOrO Hanps>XeHus 9...18 B;
MakcumanbHbIA BbIXOOHOW TOK:

no uermm 5 B 5 A;
no uemm 12 B 1A
no uenn —12 B 1A;
[MynbCcaummn BbIXOOHOO

HanpsxeHus <100 MB;
[abapuTHble pa3mepeb!

(kopnycHoe

UCMONHEHWE) 76,2x76,2x11 MMm.

Mpu sknovenHom S1 ¢ DC/DC npeo6-
pasoBarens BbIXOAHbIE HAMPSKEHUs! NOCTY-
naKT Ha coeguHuTenb X4. Hanpsbkenue C
aKKyMynsTopHOW 6artapen noctynaeTr Ha
exof, D4 uepe3 guwop VD8. MNpu Hanuuum
BXOOHOro Hanpsxenua 16,5 B Ha Bxoge
avop VD8 3akpbIT, akkyMynsaTopHas 6ata-
pest OTKNKO4eHa.

Ha komnapartope D3.4 BbINOMHEH reHe-
patop. CurHan reHeparopa (MeaHgp ¢ no-
CTOSIHHOW COCTaBnsioLLen) NocTynaeT Ha
HEMHBEPTUPYIOLLMIA  BXO[, KoMMapaTtopa
D3.3 (BbiBOL 9). MapameTpel curHana: ne-
puog — 1,5 ¢, HanNpsXeHne HUZKOro ypoBs-
HA — 2 B, HanpsxeHWe BLICOKOrO YpOB-

HA — 9 B. Ha uHseptupytowmin exog D3.3
(BbiBOA, 8) NocTynaeT HanpshkeHWe ¢ Oenu-
Tena R12R13. Lenoyka VD1—VD3R12 nipu
OTKpbITOM TpaHaucTope VT2 3apaeT 6a3o-
BbI TOK TpaHaucTopa VT1. K sbixogy kom-
napatopa D3.3 (BeiBo4 14) nopKnoyeH
aHof uHamkaropa HL1. Murarowee Hanps-
xeHve 16,5 B noctynaer Ha BbIxog KOM-
napatopa uyepes guog VD7 wu peauctop
R23. Korga npet 3apsaka akkymynsTopHOu
6atapen, VT2 otkpbiT. Ha Boieoge 8 D3.3
NPUCYTCTBYET Hanps>xeHue nopspka 7,6 B.
Hasosem 3TOT ypoBeHb HanpsixxeHus 6a30-
BbIM. CurHan BbICOKOFO YPOBHS C reHepa-
TOpa rnpeBbillaeT 6a30BbI YPOBEHb, MO-
3TOMy BbIXOAHOM TpaHaucTop D3.3 3akpeT,
naaukarop HL1 eknioyeH. Ecnn xe 6a3o-
Bbli YPOBEHb BbILLE YPOBHS! CUrHana C re-
HepaTtopa, HL2 BbiknoyeH. Mpy 3akpbiToM
TpaH3ucTope VT2 (6aTtapes 3apsxeHa) C
nenutens R12R13 Ha sbieog 8 D3.3 no-
CTyrnaeT HanpskeHue, NpUMEpHO pasHOe
HanpsbkeHuio nutanus. OHo 6onbLue 6a30-
BOFO, NO3TOMY BbIXOLHOW TPaH3UCTOP KOM-
naparopa D3.3 otkpbIT, uHgukatop HL1
BbiKnoyeH. MMoka mpoeT 3apsgka 6aTtapew,
HL1 muraet, a npu 3apsbkeHHon Gatapee
HL1 BbIKNOYEH.

KOHCTPYKTUBHO akKymynsiTopHas 6ata-
pes npepcrasnser cobon ynakosky U1
akkymynsaTopos G1—G9 KoTopble NOAKo-
HalTcs Yepe3 pozeTky X1 (U1-X1 Ha
puc. 2) K Bunke X3 ycTpoicTea. B poseTke
X3 KOHTaKTbl 2 U 3 COeMHEHb! MEX Y CO-
60n. B Burnke X3 ycTponcTea KOHTaKT 3 co-
€[MHAEeTCA C BLIBOQOM 7 Komnapatopa
D3.2 (HenHBEPTUPYIOLMIA BXOL) U 3MUTTE-
pom TpaHauctopa VT2. CurHan ¢ Beixoga
D3.2 (BbiBOA 1) wepes auop, VD5 noctyna-
€T Ha coefuHuTENb X4 ycTpoinctea (cur-
Han BATT1). Ecnu akkymynsitopHast 6aTa-
pes MopAKMYeHa K YCTPOUCTBY, TO 3MUTTEp
VT2 U HeMHBEPTUPYIOLWMIA BXOL KOmMapa-
Topa D3.2 coeguHeHbl C 06LLMM MPOBOL-
HMKOM, Tem CcamblMv paspelleHa paboTa
crabunuaaropa Toka. Ha seixoge D3.2 (Bbl-
Bof, 1) MPUCYTCTBYET HanMpsKeHUe HU3KO-
ro ypoBHS, ypoBeHb curHana BATT1 —
nor. 0. Ecnu xe akkymynstopHasi 6aTapes
He MOAKNYeHa K coepguHuTenio X3 (He

BXOOMT B KOMIIIEKT MOCTaBKM Hacoca), TO
amutTep VT2 HUKyOa He NOpKIIoYeH, cTa-
6unmaatop ToKa OTKNKYeH. Ha HewHeep-
TupytoLlem Bxope D3.2 mpucytcTeyeT Ha-
NPsXKEHUWe  BLICOKOrO  OTHOCUTESTBHO
MHBEPTUPYIOLLIEro BXo[a YPOBHs (Hanpsixe-
Hue ¢ penutens R15R16). YpoBeHb curHa-
na BATT1 — nor. 1.

Mpy Hanuuvm ceTeBOro Hanps>KeHust
(BXOOHOrO NMUTAIOLLEro HanpsXXeHus Ons
ycTponcTea) uHamkatop HL2 BknioyeH.

PaccmoTtpum Tenepb paboTy yCTpoK-
CTBa B PEXUME aBTOHOMHOIO 3NeKTPOnu-
Tanus (BATT2 — ror. 1). B panHom cny-
4ae Hacoc (Harpyska) paboTaeT B pexume
NOHWXEHHOFO 3HepronoTpeéneHus:
ymeHblUaeTcs nofaceeTka B XK gucrnnee,
OTKJIIOHAIOTCA pa3nuyHble NnepuepuiHbie
MUKpOCXeMbl U T. O. Npu oTcyTCTBUM Ce-
TEBOro Hanpsxxenus nHgnkarop HL1 Bbik-
noyeH. Pene K1 o6ectoueHo. KOHTaKThl
12, 13 rpynnbl K1.1 paamblkalorcs, Tem
caMblM OTKMIoYasi cTabunusarop Toka oT
aKKymyrnsTopHon 6atapen. Npu BknoyeH-
HOM BbIKNKOHaTesnie S1 HanpsxxeHue ¢ 6a-
Tapeu nocTtynaer 4Yepe3 guop VD8 Ha
exon DC/DC npeobpazosatens D4 (Bbl-
sof 2). KoHTakTbl 21, 22 rpynnbl K1.2,
korga pene K1 06ecToyeHo, 3aMbIKaloT-
€A, NOJKNYaK Ty YacTb YCTPOUCTBA, KO-
TOopas nUTaeTcs OT 6arapen B aBTOHOM-
HOM pexxume. YpoeeHb curHana BATT2 —
nor 1. Unpukatop HL1 eknioveH.

Ha komnapatope D1.1 BbinonHeH y3en,
KOHTPOMUPYIOLLMI Pa3psf akKyMynsaTop-
HOW 6aTapen. HanpsxeHue C akkymyns-
TOpHOW 6aTapen 4depe3 penutens R5R6
NnocTynaeT Ha HEeMHBEPTUPYIOLLUMIA BXOL,
D1.1. O6pa3LoBoe HanpsXeHne C BbIXO-
fa 2 ctabunuaartopa Hanpsxenuns D2 no-
CTynaeT Ha uHBepTupylowmi exog D1.1.
3T0T yposeHb Npu paspsge 6atapeu He
nameHsietcs. CurHan ¢ BbIxofa KoMnapa-
Topa D1.1 noctynaet yepes guog VD1 Ha
KOHTaKT 5 coepunutens X4 (BATT2). Mpu
MOSHOCTLIO 3aPAXKEHHON aKKYMYNATOPHOM
6aTapee ypoBeHb Ha HEWHBEPTUPYIOLLEM
BXOfie koMmnapaTopa 6onbLue, YeM Ha UH-
BEPTUPYIOLLIEM, MO3TOMY Ha BbIXOLE KOM-
naparopa npucyTCTByeT Hanps>kKeHue Bbl-

3
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COKOro  ypOBHA. YpOBeHb curHana
BATT1 — nor. 1. Kak Toneko Hanpsxe-
HMe C aKKyMynsTopHoW 6atapeu npu ee
paspsine pocturaet 3HadveHus 10,3 B (Ha-
NpskeHUe Ha HEeMHBEepTUPYIOLLeM cpas-
HMBAETCH € 06pa3uoBLIM), CMTyauus me-
HeTCs, ypoBeHb curHana BATT1 cTtaHo-
BUTCA paBHbiM 0. B Hacoce BKMo4aeTcs
3ByKOBaA CUrHanu3auus, Ha gucrnee no-
ABnAeTcs coobLeHve: “AKKyMynsaTop pas-
psXeH, HAcoC BBIKIKHUTCA Hepe3 5 mu-
HyT”. Onepatop npuHMMaeT JenCTBUA K
3aBepLUeHuUo paboTbl C HACOCOM B PEXU-
Me aBTOHOMHOro anexkTponutaHus. OH
LOSKEH OTKMIOHUTL HACOC U YCTaHOBUTH
aKKyMynATOPHYIO 6aTapelo B pexum 3a-
pAOKK. Hepea naTs MUHYT MUKPOKOHTPOS-
nep Hacoca 3anucbiBaeT BCe [aHHble B
Flash-namaTs 1 Npon3BoAuUT OTKMKOHEHNE
nuTaHus.

Yepea coeguHuTens X2 K yCTPOMUCTBY
nopknyaeTcs BeHtunsaTop Y1. Bentuns-

TOp YCTAHOBMEH Ha 3afHewn naHenu Haco-
Ca W OXNax[aeT ero BRYTPEHHUIA KOHTYP.

HacTporika ycTpoicTBa CBOAUTCH K YC-
TaHOBKE 3apsiAHOIO TOKA akKYMYTSTOPHON
6arapeun peaucTopom R9, a Takxe ycTa-
HOBKE 3HAYEHWUS HanpsXeHus 3apsanku
6aTapeun peaucTopoM R22 u pesuctopom
R6 3HaqeHust HanpsKeHWs OOnyCTUMOro
paspspa 6arapeu.

MOCTOSHHBLIE PE3MCTOPbI MOXHO B3SiTh
C2-23, C2-33 unun gpyrue obLyero HasHa-
4YeHust COOTBETCTBYIOLLEn MoLHOCTK. [Te-
pemeHHble pe3ucTopbl R6, R9, R22 —
Tuna Cr5-3 mowHoctso 1 BT. KoHpeH-
catopbel C1, C5 — K50-68;, C2—C4 —
K10-17a.

TpaHauctop VT1 ycTaHOBfeH Ha paau-
aTope ¢ nnoLyagblo aheKTBHOM Noeep-
XHOCTH He MeHee 20 cm2. DC/DC npeo6-
pazopaTtent D4 MOXHO 3ameHWTb Ha
nobon Qpyrov ¢ aHanorm4HLIMu napameT-
pamu.

Ceprei LUnwWKuH,
avangard@rol.ru

Jluteparypa:
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2. http://www.artesyn.com.

3. M. HdemeHes, V. Koponesa. “UHre-
JleKTyanpbHoe” 3apsfHoe yCTPoNCTBO. —
Papuo, 2002 Ne 1, c. 38, 39, 42.

4. M. BorpaHoB. 3apspHoe ycTpou-
crBo. — Pagwmo, 2002, Ne 12, ¢. 26—28.

5. O. Hukonawiuyk. MNopcucrema akky-
MyTISITOPHOIO MUTaHNA A1 MYKPOKOHTPOIT-
nepos ¢upmer Cygnal. — CxeMOTexHuKa,
2003, Ne 10, c. 10—12.

6. 6. Crena+oB. ViaMepuresib eMKOCTU
akkymynsitopos. — Pagwmo, 2002, Ne 17,
c. 38, 39.

7. 10. Ocunexko. ABTOMaTu4eckoe 3a-
pspHoe yetpovictBo ans Ni-Cd akkymyns-
TOpHbIX Gatapey. — Pagno, 2003, Ne 11,
¢. 30, 31, 39.

ABTOMaTHMUYeEcCKoOe
n Ni-Cd akkymynsiTtopos

pa3spsaHoe yctpoucTtso ana Ni-MH

B coBpeMeHHbIX YCIOBUAX BO3PAacTaeT YUCIIO pa3sinyHbIX YCTPOWCTB, MUTaHNEe KOTOpbIX obecneynBaerTcs
OT aKKyMynsiTOpHbIX 6arapei. Kak npasnio, coBpeMeHHbie 6bITOBble YCTPOHCTBA, paboTaloLne oT aKKy-
MynATOPHBLIX 6aTapey, UMerOT BCTPOEHHbIN 3apsAHbIi MORyNb. Ho nepen tem, Kak yKOMIUIEKTOBaTh yCT-
POVMICTBO aKKymynsitropamu, HEO6XOAUMO PEeLUNTb NPobriemy, KOTOpasi 3aK/Io4aeTcsl B TOM, 4YTO BCE aKKy-
mynsaTopsl B 6arapee BOJDKHbI UMETb MAEHTHYHbIE napameTpsl. Vimeercs BBURY TO, 4TO aKKYMYJISITOPbI
JHOJIKHbI 6bITb OAMHAKOBO 3apsXKEHbI UK Pa3psiXXeHbl, UMETb OQUHAKOBYHO €MKOCTb, BHYTPEHHEE COonpo-
TMBNEeHne u Op. VIMEHHO Npu 3TUX YCrIoBuAX BOCTUraeTcsi 6e30MacHbIf PexuM 3apsKv, MaKcumasbHoe
Bpems paboTbl 6aTapeun MeXay UMKnamu 3apsfKv, a TakKe ee HanbosIbLUMA IKCIyaTaynoHHbIA CPOK.

3BecTHO, 4TO Ni-Cd akkymynsiTopsl nepef, 3apsapkoun
DNOMKHBI 6bITE HOPMAsbHO Pa3psXeHHbIMU, T. €. UX Te-
KyLUMIA 3apsn DOrkeH GbITe MUHUMAnbHLEIM. 3TO Heob-
XOOUMO Afis YCTPaHEHUA Tak Ha3blBaemoro aekta namaTu,
KOTOpbIN 3aKNK4aeTcs B TOM, YTO MpU YacTUHHOW 3apsake M
rocnenyioLel noa3apspke akKyMynsTop oTAaeT B Harpysky
TOMbKO Ty 3HEPrUI0, KOTOPYIO NOMyuMIl B nocnenHen noa3apsp-
ke. Ons Ni-MH akkymynsiTopoB B npoLecce skcrnyatauum pe-
KOMEHOyeTCs MX NepuoanHecKn MOMHOCTLIO pa3psXarb, XOTd
Ans HUX 3eKT namMaTh NposenseT cebsa cnabee no cpasHe-
Huio ¢ Ni-Cd akkymynsTopamu. V3BeCTHO Takxe, HTO [ONro He
paboTaBLUKe aKKyMynsTOpbl TEPSoT CBOK €MKOCTb 1 faxe pa-
60TOCNOCOBHOCTh, HO UX eLLIe MOXHO BOCCTAHOBUTL MYTEM Mpo-
BE[EHMA HECKOMbKUX UMKNOB pa3psa-3apaj. Kak BnaHO 13 Bbl-
LLIECKa3aHHOro, CyLecTBYET NMOTPeOHOCTb B aBTOMaTU4ECKOM
paspsgHOM ycTpoicTBe. Mpeanaraemoe B aHHOM CTaTbe ycT-
POWCTBO UCMONBL30BANOCH AJ18 KOMMEKTaLMM akKyMynsaTOpHON
6atapeun paguoTenedoHa Toshiba, koTopasa COCTOUT U3 TpeEX
nocnepnosarentHo coefuHerHslX Ni-MH akkyMynsTopos.
YCTPOUCTBO NMPOU3BOAMUT paspsaf HaCTUHHO 3APSXKEHHbIX akK-
KYMYNSATOPOB A0 MUHUMAMBHOMO Hanpshkenust. MUHUMansHeIM B
3TOM Criydae CHWTAEeTCH HanpshkeHwe, Npu KOTOPOM OCTaBLuas-
CA 9HEPrus akKyMynsiTtopa HacTOfIbkO He3HaquTenibHa, YTO He
obecrneymnBaeT ero OanbHenLwyl SKCnmy-

6aTapen. HeobxopmMmo Takxke OTMETUTb, YTO [aHHbIA OEeTeKTop,
Kak npasuno, Bxogut B cocTae DC/DC npeobpasosarenen, Ko-
Topble MoryT pa6otats B ONMpefeneHHoM fuanas3oHe Harnpsxe-
HUI, K, ECNU BXOLOHOE HAMpsXKEHWE OKaKeTCH MEHbLUMM [0oMnyc-
TUMOro, Npeo6pa3oBaTent QOMKEH BbIKIOHUTLCA.

Ha puc. 1 npuBereHbl TUMOBbLIE pa3psiHbIe XapakTepPUCTUKK
Ni-MH akkyMynsaTopoB emkocTblo 1600 MA/4 Mpu pasnmyHbIX
pa3pspHbIX TOKax.

Kak BMOHO M3 pUCYHKA, ONTMMAansHbLIM paspsfHbIM TOKOM
MOXHO cumuTaTs BenuunHy 0,1C. Mpu atom obecneqmnsaeTcs npu-
emMneMoe Bpems paspsigkM U BO3MOXHOCTb TOHHOIO KOHTPOSSA
ee OKOHYaHus.

Wcxons U3 aTux coobpaxeHni paspaboTaHo pa3psfHoe ycT-
POWCTBO, MPUHUMNMarnbHas cxema KOTOpPOro npefacTaBneHa Ha
puc. 2.

YCTPOMCTBO BbINOMHEHO HA BocbMupaspaaHom KMOIT Mukpo-
KoHTpOnnepe AT89C2051 cupmbl Atmel [1]. Flubun nopToB BBO-
na/BbiBOAa MUKPOKOHTpOMsiepa MoryT obecrieqmBaTs TOK [0
20 MA, 4TO NO3BOMAET UCMOMbL30BATL UX COBMECTHO CO CBETO-
puonamm 6e3 JonofiHUTensHbIX Lenen 6ydepusauun. Mukpo-
KOHTPOIMEP MMEET BCTPOEHHbLIA aHarnoroBbli KoMnapaTop, Ko-
TOpLIV B JAHHOM YCTPOWCTBE UCMOMb3YeTCa ANIA OTCMAEXUBAHMS
paspaoku akkymynaTopoB. Ha opuH Bxop, komnapatopa (AIN1)

nogaeTcs 06pasL0oBoe HanpsXxeHne ¢ nof-

araumio. Heobxogumo nomuuTs, 410 Y-B cTpoeyHoro peauctopa R5, Ha ppyrown
HEMb3R PaspsKaTL aKKyMymsTop fo Hyns, 4 (AINO) — HarpshkeHue OHOTO M3 YeTbl-
MHa4e OH MOXET BbIifTn u3 cTpos. Cumta- 13 ~ = pex akKymynsaTopoB. [ns nx NOAKIoHEHUs
eTcs, HTO [/ 3TUX aKKyMynaTopoB MuHu- 1.2 ‘\ \\ UCMOMNb3YeTCA aHanoroBbll MysbTUMIIEK-
MansHsIM sBnsetcs Hanpskedue 1 B. Co- 1,1 \ \ cop K561Kr1 [2], conepxalyuin aga Ka-
BpeMeHHble  6bITOBble  YCTPOWCTBA, 1 Hana KOMMyTauuu 4eTblpex UUQPOBbIX
KOTOpPblE (OYHKLUMOHUPYIOT OT MEPBMHHBIX 09 | | UNM aHanoroBbIx curHanos. [na BeliGopa
MCTO4HMKOB MUTAHUS, BO MHOTMX CTly4asX og | — ?g%'g)" 4 fgg g‘ 2:‘1’ o TEeKYLLero KaHana UCronb3yeTcs Asa pas-
UMEIOT BCTPOEHHBIN [IETEKTOP MOHWKEHHO- g7 ] - T papa ynpasnenus A0, A1. [ina Toro, 4To-
ro nuTaHusi, KOTOPLIX 3anpeLyaeT Aanb- 0 2 4 6 8 10 12 14 6bl Npy OTKIIHEHHOM NUTAHUW aKKyMyns-

HEWMLLYI0 3KCnfyaTauuio yCTPOMCTBa, Tem

cambiM npefoTepalas nomHbi paspsn e 1

4

Bpenn pespaga, vac

TOpbl HE paspsxanucb 4epes Luerb
rmtanma DD2, ucnoneayerca guop VD1.
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+5B <l void delay (void) { //0.98 sec
00 T unsigned int count;
C1Cg,;7MK pe— 7 e O.ng count=0x10;
XAz g //TRI=;
H—2— while (count>1) {TH1=0:TL1=0;
+5B |_",~I_52) XTAL1 - P17 % +5B TMOD=0x1a; TR1=1; count—;
R3 10 2 c4122‘,3|‘rLl {Peomor| 8 PO while (TF11=1) {};
200 27 <[P0y | © P15 = 'fg TR1=0:
F{Paamm) | @ PlLA|E « TF1=0-
3| P3-30NT1) < P13 [ I
51P3410) P12 1
X, s el P1IAINT) [
g; 2 2 P3.7 po1 | P1.0(AINO) // nepekfiNeHve CBETOAVOAA
[ + HL2 void Led_switch (void) {
o g 4 = ANC307A delay();
06w. | R7 P3 "= 0x80;// P3.7
390 }
+58 12 MX
12 2 NI void main (void) {
15] e P3=0xff; P1=0xFf;
o
512 E 3 while (1) {
Mg Y A0=0; //Br6op BAT1
y | © VD1 —0-
3" 16 KASZ2A Ao
o A Ulg +5B Led_switch ();
2 4\2 Oﬁm-q if (BAT1==0) {goto Check_Bat2;}//ecnu paspspn BAT1 oT-
ppz| U KAYEH, MeperTH K aHanuay BAT2
if (AOUT==1) {BAT1=0;}// Ecnu Hanpsxenue BAT1<onopro-
Puc. 2 ro HanpsxeHws, OTKAKYWTL pa3psa BAT1

PaspsapgHble Leny BbiNOSNHEHb! HA GUMNONAPHBLIX TPaH3UCTOpax
VT1—VT4 (KT815A). Tok pa3psina 3a8aeTcsi pe3uCTOpOM Kax-
now paspsgHon uenm (R3, R8, R11, R14) u onpepensietcs Bbi-
paxeHuemM:

YR

Ipa3 = (U Yo ac. paz?

roe U, — Hanpsixenue Ha akkymynatope; U, .. — Hanps-
XeHWe HachILLIeHUA KoMekTop-amMuTTep TpaHanctopa KT815A
(0,1...0,2 B); R, — conpoTuBreH1e TOKOpaspsinHOro peauc-
Topa.

Brtouenve pexuvma paspsiga ocyLlecTBrseTcs nofayeid nor. 1
C COOTBETCTBYIOLIEro BbIXOAA MMKPOKOHTPONiepa Ha ynpaens-
IOLLMIA BXOQ, paspsafHON Lenu, BeIKIHYEHWE pexuma paspsana —
nopaden nor. 0. MHgvkauus pexuma paspsiga ocywecTBIsSeTcs
cBeyeHnem ceetopgmopa. MNpu oTkNoYeHU paspapa cBeyeHue
npekpaLjaeTca 3a CHeT LUYHTUPOBaHUA Lienu CBEToaMopaa CooT-
BETCTBYIOLLEN JIMHMEH nopTa.

MNocne nopkrio4eHWs akKyMynsaTopoB K YCTPOWCTBY M Nogayu
NUTaIOLLLEro HanpsXXeHuss NPOMCXOAMT MHULMann3aums MUKpo-
KOHTponnepa. 3aTeM BK/IKYaKTCA BCe paspsifHbie Lenu, U MyK-
POKOHTPOMNJIEP C NMOMOLLIbIO CBOEro KOMMaparopa Yepes3 paBHble
NPOMEXYTKN BpemeHu (1 c) npomsBoguT nocriefoBaTenbHOe
CpaBHEHVe HanpPsXKeHUs KakOoro akkymynstopa ¢ MMHUMalb-
HO flonycTuMon BenuumHor 1 B. Ecnmn HanpskeHne MeHbLUe 3TOM
BEMUYMHBL, & TAKXe MpyU OTCYTCTBUM aKKyMynsTopa B COOTBET-
CTBYIOLLIEM OTCeKe paspapgHas Lenb Afs Hero oTkioyaercs. B
npoLiecce yHKLMOHMPOBAHUA Pa3PsXKeHHbIE aKKyMyNATOpb! yc-
TPOICTBA MOXHO M3BNEKaTb U3 OTCEKA M YCTAHABITMBATL HOBLIE.
HeobxoomMmas npu 3TOM MHUMLManNM3aLusi HOBOTO paspsigHOro
LMKJ1a OCyLIeCTBNSETCA NyTem Haxartunsa kHonku Reset. Boinon-
HeHne anroputma paspsfa akkyMylnsaTOpoB MHOMLMPYETCS MU-
raHuvem ceetogmopa HL2.

Mporpavma Ans paspsagHOro YCTPOWCTBA HanucaHa Ha A3bl-
ke CCc MCNoONb30BaHMEM nakeTa MNpUKMNagHLIX —Mporpamm
uVision2. MporpaMma npepcTasrieHa HUXe.

#include <c:\keil\c51\inc\atmel\AT89x051 H>
//onpepenenve nuHuit noptos I1/0

#define BAT1 P3_2

#tidefine BAT2 P3_3

#define BAT3 P3_4

#define BAT4 P3_5

#tdefine A0 P1_3

#define A1 P1.2

Check_Bat2:

Led_switch ()

A0=1;// BAT2

A1=0;

if (BAT2==0) {goto Check_Bat3;}
if (AOUT==1) {BAT2=0;}

Check_Bat3:

Led_switch ();

A0=0;// BAT3

A1=1;

if (BAT3==0) {goto Check_Bat4;}
if (AOUT==1) {BAT3=0;}

Check_Bat4:

Led_switch ();

A0=1;// BAT4

A1=1;

if (BAT4==0) {goto Check_out;}
if (AOUT==1) {BAT4=0;}
Check_out:

Y

MNprBepeHHas nporpamMma 3aHumMaeT HeGonbLUy YacTb na-
MSATU MUKpPOKOHTposnepa. [Mpu Heob6xogumocTu yBenunyeHus
yucrna paspsagHbix Lenei oHa MoXeT ObiTb MOAUMLUMpOBaHa.
370 noTpebyeT U3MEHeHWs1 annapaTHOM YacTU YCTPOWUCTBA.

Okcnnyataums [aHHOro YCTPOMCTBA MO3BOMMMA MOBLICUTh
3 eKTUBHOCTE KOMMNNEKTOBAHUA aKKyMYNATOPHLIX GaTtapeit
paznuyHbIX ObITOBbLIX NPMOOPOB, a TakxXe NPOASIUTL CPOK CIyX-
6bl 3TUX BaTapei 3a cHeT NPoUNakTUYECKUX LMKNOB pa3psaa.

Amutpuit OHbILWKO,
AnekcaHpp XKypueHkKo,
onyx2001@ pochtamt.ru

Nuteparypa:
1. 2051.pdf, http//www.atmel.com

2. B. JI. lWnno. MonynspHeie mukpocxemsr KMOI. Cpasoy-
Huk. — M.: Sryap, 1993.
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YHMBepcanbHble MMNYJNbCHbIEe
npeo6Gpa3zoBaTenm Hanps)XeHus
AN 6bITOBON BUAEOTEXHMKM

Bugeoannaparypa, B KOTOPOM HALLITK MPUMEHEHUE NUMITYITbCHbLIE UC-
TOYHMKM MTUTaHWS, XapaKTepH3YeTCsl HPEe3BbIHaNHO LUMPOKON HOMEHK-
NaTypo#, BbIMyCKaNack M BbIMTYCKAETCS 0COB0 KPYIHbIMWM CEpUsIMHU, B
PEe3yNbTaTe MPaKTUHeCcKM B KaXX[0M cemMbe MMeeTcsi Xorsi 6bl oguH ari-
napar ¢ UMy ibCHbIM MCTOYHMKOM riuTamns (MNTT). Cpegy Bcero pas-
HOOGpasusi cxemorexHuyeckux peruerms UMMM ecte 0cobo ygasqHbie
KOHCTPYKUMH, 06eCreymnBaroLime MHOFONETHION 6e30TKasHyro pabory,
BIMOSTHE BO3MOXHa pa3paboTka Ha MX OCHOBE MCTOYHUKOB NUTaHMs!
AN annaparypkl caMoro pas3/iM+yHOro HasHavweHusi. B Toxe spemst uc-
TOYHUKM MUTaHNs! 3aHUMatoT O4HO U3 MEPBbLIX MECT N0 YMUCITy OTKa308
KaK B 6bITOBOM, TaK M B npoheccuoHan-HoN Bupaeoannaparype. foc-
TaroyHo 6onbluoe yucno NI ucrions3yercs B annaparype, Ha KoTo-
PYIO TEXHUHECKAs! QOKYMEHTAaUMsi TPYAHOZOCTYIHA, 3TO 3aTpyAHsIeT, a
B HEKOTOpPbIX CAyYasix [eJIaeT HEBO3SMOXHbIM MpoBeaeHne AnarHocTy-
KN HeMCrpaBHOCTEH M PEMOHTa TakoM TexHuku. Bce 310 onpaspgbisaer
ny6nuKaynio MaTepmasnos rno CXeMoTexXHUKe, rnapameTpam, 0CO6EHHOC-
TSIM rpumMeHeHms1 M pemoHTa T, ncrionk3yembiX B Bugeoannaparype
O6bITOBOFO M NMPOYECCHOHANBHOIO HA3HAYHEHMUS!.

€pBOHaYaslbHO  pacnpocTpaHeHue

MM nonysunn npevmyLLecTBEHHO

B TENEBU3OPAX, MO3Xe B BUOEOMar-
HUTOYOHAX, BUpEoKamepax, Npowrpbisa-
TENAX BUOEOQVCKOB U CNeLMannanpoBaH-
HoW annaparype A5 Npou3BoaCTBa Tene-
nporpamm. Vcnonbsosanve VN B 3ByKO-
BOV TEXHVKE COepXuBaeTcs TpyQHOCTAMU
NnofaBNeHusi reHepypyemMbiX MU NOMEX.
Bce vMNynbCHblE WCTOYHWKW NUTaHWSA
MOXHO pasgenuTtb Ha aee rpynnbi: AC/DC,
npeobpasyoLmne nepemMeHHoe Hanpsxe-
Hve (KaK NpaBwo, CETEBOE) B MOCTOAH-
Hoe, n DC/DC — koHBEpTOpPb! NOCTOSH-
Horo HanpsbkeHus. DC/DC koHBepTOpSI
HaLWW LUIMPOKOE NPUMEHEHVE B BULEOKA-
Mepax, rhe OHW MCNONb3yTes Ons npe-
06pasoBaHVsi NEPBUYHOIO HanpPsXXeHUs
(akkymynsiTopa win CeTeBOro agantepal
B AL NOCTOAHHLIX HanpsXXeHWn, HeobXo-
OVMBIX NS paboTbl BMOEOMarHUTohoH-
HOW 1 KamepHoW cekuuin. 3apayen cete-
BbIX afantepoB, Kpome obecneyeHus nu-
TaHvIs BULEOKaMEp, ABNSETCA 3apaaKa ak-
KYMYINATOPHbIX Gatapen B aBToMarvyec-
KOM pexuvMe C ee npekpatlenvem npu go-
CTWDKEHUM MONHOW 3apsfku, H4TO obecrne-
YMBaET [OCTATOHHO GONbLUYIO NPOJOIKU-
TENbHOCTL  CNYX6bl  aKKyMynsiTOPOB.
DC/DC koHBepToOpbl BUeoKamep otivya-
KOTCS CNIOXHOCTBIO, CPABHUTESIHO BbICO-
KOW MOLLHOCTBID U  MWHWUATIOPHOCTLIO,
3NEKTPOPaavoaNeMeHTbI AN HUX OBbINHO
BbINONHEHBI B KOPMycax A NOBEPXHOCT-
HOro MOHTaxa.

HoctarouHo Gonbwyto rpynny WM co-
CTaBNAOT W3[ENUA YHUBEPCAIbHOrO Ha-
3Ha4eHvs (He NpuBa3aHHbIe K KOHKPETHON
annapartype), BOCTyNHele Ana npruobpete-
Hust B Poccuy kak B ONTOBBIX KONuYe-
CTBax, TaK U B €OVHWYHBIX 3K3eMIUIspax.
Cpenv npovssoguTenen Takmx WUCTOYHU-
KOB MUT@HWA MOXHO OTMETWUTL (QUPMbI
Mean Well Enterprises (MW), China
Electronics Ind (CHINFA), Power One (P-
ONE), Power Trends (PTI), Recom
International Power (RECOM). HocTynHbl
v 1N yHvBepcanbHOro HasHaqeHus ote-
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YECTBEHHOro NPOV3BOLACTBA, Harnpumep,
V3Lenus MOCKOBCKOW (oupmbl «Upbuc».
LieHbl mopynbHbiX VM BapbupyoTcs B
LUMPOKUX Npegenax — OT eOuHuL o COo-
TeH y. e. B Tabn. 1 npuseneHbl OCHOBHbIE
napameTpbl HEKOTOPbIX MogyNbHbIX VM
cbvpmel Mean Well Enterprises.
MNpeo6pasosarenn DC/AC npepHasHa-
YyeHbl AN obecneyenws paboTbl annapa-
TYpbl C CETEBBIM NUTAHWEM OT aKKyMyns-
TOPHbBIX 6atapen, B 4acTHOCTU
aBTOMOOWITBHBIX (LEeHbl AaHbl No Karao-
ry «3NeKTpOHHbIe KOMMOHEHThI 1 060py-
noBaHve» 3a 2003 r.). bonee pewesbie
mopyneHele UMW Bbinyckaetr  cvpma
CHINFA, uenbl AC/DC mogynew atov ¢ovp-
Mbl B Npepenax 18...45 pomnn., DC/DC
koHBepTopoe — 10...30 ponn., DC/AC
npeobpasosarenen — 15...30 gorn. Mo-
oynn AC/DC BbinycKarTcs B MUHWATIOP-
HbIX NJACTMACCOBBIX KOpNycax fss MOH-
Taxa HENOCPEfCTBEHHO Ha NeYarHylo
nnaty, guanasoH ux pabouux Temnepa-
Typ — ot =20 po +70 °C. bonbLoe 4u1cno
cpasHuTensHo Hepoporux tunos DC/DC
koHBepTOpOB (6onee 200 mosvuuin nNo
BbILUEHa3BaHHOMY KaTasnory) BbiNycKaer
cthvpma RECOM, ueHbl Ha HWX nexar B

npegenax 7...13 y. e., Ha HekoTopsble Nno-
angmm — o 50 y. e.

Ha npakTtvke B VMNYNbCHBIX UCTOYHW-
Kax MUTaHvs TesleBU30pOB, BUOEOMArHu-
TO(POHOB, BUOEOKamep W Opyrov BUOEO-
TEXHVKW HawbonblLUee pacnpocTpaHeHue
nonyyunn MM Ha ocHoBe perynnpyemo-
ro KoHeeptopa ¢ 6ectpaHcopMaTopHbIM
Bxofiom. CTpykTypHas cxema AC/DC NN
COCTOWUT W3 [BYX OCHOBHbIX 3JIEMEHTOB:
cetegoro Bbinpamutens (CB) v npeotpa-
3oeartens HanpsxeHus (MNH), DC/DC
NN — Tonbko 13 npeobpasosarens Ha-
npsbxkeHusi. CEeTeBon BBINPAMUTENB, KPO-
M€ OCHOBHOW (DYHKLMW BbINPSMNEHUS,
obecneqmBaeT pexvm NNasHOW 3apapku
KOHOEHCATOpOoB (hmNkTpa Npy BKIIOYEHUU
MM B cetb, GecnepeboiHyo nopaqy
3HEpPrMM B Harpysky Npu KparkoBPEMEH-
HbIX MPOB&Nax HanpskeHUsi CEeTU Huxe
LONyCTUMOro YPOBHS, @ Takxe chunstpa-
LMIO MOMEX, BOSHVKAIOLLMX B WCTOHHUKE.
HagexHocTb CeTeBbIX BbINpAMUTENEN O0-
CTATO4HO BbICOKA, «cnabbiM» MecTamu y
HVX SIBNIAIOTCH OKCWOHBIE KOHOEHcaTopbl U
HVW3KOOMHbIE NPOBOJIOYHLIE PE3VCTOPbI,
VHOTa BKIOYAEMbIE B LIENW 3apaaKy KOH-
JeHcatopoB ¢unetpa. MNpobon n «B3pbI-
Bbl» KOHLOEHCATOpOB (hWNbTpa CETEBbIX
BbINpsiMUTENEn 6biNM BecbMa pacnpocT-
paHeHbl B Bupeoannapartype, BbiNyLleH-
Hov npumepHo go 1998 r., 310 B OCHOB-
HOM  Kacasocb KOHOEHCATOpoOB  Ha
HanpsixeHve 400 B papa TamBaHbCKuX U
KuTanckux compm. JJocTaToyHo pepkvmm
6biNK  OTKa3bl  KOHOEHCATOpOoB  (hUpM
ELNA, Hitachi, Matsushita n HekoTOpbIX
opyrvx. B nocnepgHve rogbl OCHOBHble
NPOV3BOAWTENN MOBLICWIIN HALOEXHOCTb
BbICOKOBOJITHBIX KOHAEHCAaTopoB, COOT-
BETCTBEHHO CHW3WNOCh W YUCSIO OTKa30B
annaparypbl no 3ron npuyvHe. 13 MHoO-
X [ecsTKOB (DMPM-WU3roTOBUTENEN KOH-
[EHCATOPOB Ha POCCUICKOM pbIHKE 3NeK-
TPOHHBIX KOMIMOHEHTOB OCTanuch JLLb
Heckonbko: Jamicon, Samsung, Hitachi
AIC, Fenguna Advanced Technology
(toproeas mapka NOVA), EVOX RIFA AB
(toproeasi mapka RIFA) v HekoTopbie gpy-
rve. Peyb 30€Cb MOET O KPYMHBIX AUCTPUY-
BbIOTOpaXx ANEKTPOHHBLIX KOMMNOHEHTOB. Ha
paavopblHKax NpPepcTaBneHo 3HaquTenb-
Ho 6ornbLuee Y1CNo MPM USrOTOBUTENEN,
Ka4ecTBO KOHLOEHCATOpOB HEKOTOPLIX U3
HVX OCTaBNSIET XeNnaTb NyyLero.

Tabnmua 1
HaumeHoBaHue P, Br Ugx, B UgLix, B Igbix, A LeHa, y. e.

AC/DC $25-5 25 85...264 5 5 33
AC/DC §25-12 25 85...264 12 2,5 30
AC/DC S60-5 60 85...264 5 12 40
AC/DC S60-12 60 85...264 12 5 40
AC/DC 5150-12 150 85...264 12 12,5 57
AC/DC SP300-12 300 85...264 12 24 130
AC/DC SP500-12 500 85...264 12 40 180
AC/DC D50-A 50 85...264 5 12 1,6,2 38
AC/DC T-30B 30 85...264 5,12, 12 3;1;0,5 32
AC/DC QP-200-3B 200 85...264 3,3;5;12; 12 | 15; 15;8;0,7 120
AC/DC PPQ-1003B 100 85...264 3,3;5;,12; 12 15; 15; 3; 1 72
AC/DC KBM020-12M 10 85...261 12 0,8 13
DC/DC SRS-0512 0,5 45..55 12 0,042 7

DC/DC SRPO1M-05 1 10,8...13,2 5 0,2 6

DC/DC ASD10H-12S5 10 9,2..36 5 2 20
DC/AC G12-015-E3E 140 10...15 ~220 0,63 48
DC/AC G12-060-E3E 540 10...15 ~220 2,45 134
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Creundmkaumm KOHOEHCATOPOoB hpMbl
Jamicon COOTBETCTBYIOT XapakTEPMUCTUKAM,
ycTaHoBreHHbIM craHpaptamu JIS-C5141,
IEC384. HT06bI M3bexaTb B3pbiBa, B HUX
npegycMoTpeHa BEHTUNsiLMA Kopryca, Kpo-
Me cepuin KP3, RPS, nmetoLLmx pe3vHoBbIA
knanad. KongeHcatopsb! 60MbLLOM eMKOCTH
cepvii LPG, LPV n BbicokoTeEMnepaTypHble
cepmn HPG, HPW, HPV KOHCTpYKTUBHO
COBMECTUMbI CO MHOMMMW CEPUSMU OPYrnX
hvpm. [ns NoBbILLEHUS HAAEXHOCTW anmna-
paTypbl NMPY peMoHTE NPeanoHTUTENBHO YC-
TaHaB/MBaTb BbICOKOTEMMNEPATYPHBLIE KOH-
neHcatopbl. B cepusix HPG, HPW, HPV
hvpma Jamicon BbINyCKaeT KOHOEHCATOPbI
Ha HanpsbkeHve 400 B ¢ emkoctammn 47, 100,
150, 220, 330 MKD, OTKIIOHEHWE EMKOCTEN
OT HoMWHana +20 %, gonyCTMMbIn guana-
30H Temnepartyp — ot —25 po +105 °C.

TpeboBaHvs K KadecTBy (hunbTpaumm
NOMEX W NOAABEHUIO NMapasuTHBIX M3Iy-
YeHV BMpeoannapartypbl ONpepensoTcs
HaUVOHANBHBIMW CTaHpapTamMy TeX CTPaH,
B KOTOpble oHa nocTaenseTca. OcobeHHo
XeCTkne TpeboBaHuA K 3TUM NapameTpam
npefbsenseT efepansHas KOMUCCUSA
ceaam CLUA (PCC). Ha supeoannaparty-
pe, B YaCTHOCTW Ha BUOEOMarHnToghoHax,
Ha 3a0HUX NaHensx MMEKTCA Hapmucy o
TpeboBaHusax OKC npumepHo cnepytoLye-
ro copepXaHvsi: YCTPOMCTBO He [OMKHO
nany4aTb NMoMexu pyrum npuéopam v He
LOOIMKHO 6bITb HyBCTBUTENIBHO K NOMexam
n3BHe, nepeuvmcnsoTcs Hopmbl OKC 1
OMPMBbI, OCYLLECTBASAOLLME NMLEH3NPOBA-
Hve annapatypel B CLUA n Kanape (Ha-
npvMep, Npoaykumio Sony nuueHsvpyeT
opraxmsauymsa Telesonic Systems).

O6ecneunts 3hchekTnBHOE Nopasne-
HVie NapaswTHbIX U3MYYEHUA HE Tak Mpo-
CTO. Kpome CXeMHbIX U KOHCTPYKTUBHbLIX
Mep AN 3TOro HeO6XOOUMO eLle W npo-
BefeHWe XOoTs Gbl BLIGOPOYHOrO KOHTPONS
BbINYCKAEMON annapaTtypbl C MOMOLLbLO
LOPOrOCTOALLErO U3MEPUTENLHOTO 060pY-
[OBaHWsl, YTO OTPaXaeTCs Ha LEHe Mpo-
oykumn. MNMo3aTomy BMoOnNHe NOHATHO, NoYe-
My pasnmyHble MOOUUKALIMN KOHKPETHBIX
MOLEenen Bugeoannaparypbl, npegHasHa-
YeHHble ANf NOCTAaBOK B pasnuyHbie pe-
rMOHBI MUPa, OTINHAIOTCHA U B HACTU Cxe-
MOTEXHUKM y3nos, noaaensaoLLmX
napasvTHble uanyyenHus. [1oCcTaTtouHO Bbl-
COKYI0 3(h(PeKTMBHOCTb MOQABNEHWA MO-
MeX 06eCNevMBaOT NONMHOCTBLIO 3KPaHWPO-
BaHHble WWI1, BbINONHEHHbIE B BUAOE
OTOESNbHbIX  KOHCTPYKuuW. [locTaTtoqyHo
MHOTO Takux MCTOYHUKOB NWUTaHWA Lns
ObITOBOM BMOEOTEXHWUKW, B HACTHOCTU AN1S
BMOEOMarHMTO(POHOB, BbiNyckana gupma
Matsushita no4t go koHuya 90-x rogos. B
HacTosllee BpeMsa faxe OHa, a TeM 6o-
nee ppyrve cvpmsl, BeinonHsiotr AN anga
6bITOBOM  BMAEOannapaTypsl  Henocpen-
CTBEHHO Ha OOLLMX nevaTHbIX nnarax, vac-
TO BoOOLLE 6e3 KakoW-NMbO 3KPaHUPOBKY,
M FOBOpUTL NpY 3TOM 06 3hheKTMBHOCTU
NOQABNEHVS MOMEX HEPEOKO NLLIEHD Npak-
TWHECKOro cMbicna. [onapakTes v «pekop-
OCMeHbI», CO3JaroLme NoMexy 3HaunTenb-
HOro ypoBHfi. B npaktuke asTopa
nonaganucb BugeomarnHnTogoHsl Gold
Star P23W Bbinycka koHua 90-x rofoe,
co3gaBasLuve NoOMexXu He TONbKO CpepHe-
BONHOEbIM TMNPpUEMHWKaM, YTO Cny4YaeTcs
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Puc. 2
LOBOIBHO HacTo, HO M coBCTBEHHOMY TB
TIOHEPY Ha HEKOTOpbLIX KaHanax.

YeTtponcteo n pabota npeobpasoraTte-
ner HanpsXeHust JOCTATOYHO XOPOLLO OC-
BelleHbl B fuTepaType, NO3TOMy 30€Chb
paccMoTpuM 3Ty TEMY B CamMbIX O6LLMX
YyepTax, OpMeHTUPYsick Ha puc. 1, roe no-
Ka3aH OWH W3 BapuWaHTOB CTPYKTYPHOM
cxembl VA [1]. B coctae npeo6pasoea-
Tens HanpshkeHwsi BXoosaT koHeepTep (KB)
n yctponcteo ynpaenenus (YV). KoHeep-
Tep, B CBOW O4epenb, COCTOUT U3 pery-
nupyemoro uHeeptopa (M), nMnynscHoro
TpaHcgopmaropa (T), BeinpamuTene (B)
N CTabunm3aTopoB BTOPWHYHBIX Hanpse-
Hu (CH). MHBepTop npeobpa3syeT nocTo-
SIHHOE BbIXOQHOE HAaMpsXeHne CeTeBOoro
BbINPAMUTENS B MEPEMEHHOE NPSMOYTOSb-
HoW dpopmbl. UMnynbCHbIM TpaHcopma-
TOop paboTaeT Ha YacToTax B OECHATKM, a
HEpPeOKo M COTHM Kunorepu, 1 obecneyn-
BaeT aBTOreHepaTopHbI pexuMm paboTbl

Puc 1

VHBEPTOpPA, MONyYEHWE HANPSXEHWUN, He-
OBXOAUMBIX [ANA NMUTaHWsi COGCTBEHHO YC-
TPONCTBA ynpasneHuns, y3nos 3aiuTtbl U
uenen varpyskn VM, a Takxe ranseaHun-
YeCKyl0 pa3Bsi3Ky CETW C Harpyskon. YcT-
POMCTBOM YMpaBneHnsi OCyLLECTBNAETCA
KOMMYyTauusi MOLLHOIO TPaH3MUCTOPHOro
KIo4a MHBepTopa. Ha ycTporcTBO ynpae-
NEHVs BO3MNOXEHbI (hyHKUMKM cTabunmsa-
LMW HamnpsXeHVsi Ha Harpyske, a Takxe
3awmTa NN oT nepeHanpsxeHws, nepe-
rPy30K MO BBIXOAHOMY TOKY, KpaTtkoBpe-
MEHHBIX NPOBASIOB HAMNPSXXEHUs U Nepe-
rpeea. B cocrae ycTpoincTea ynpasnerus
BXOOAT UCTOYHWK MUTaHWS KOHTponnepa
(UNK), MopynsTop ONMTENBEHOCTH UMMYTb-
cos (MAOW), ycrpowncTeo 3awmTel (Y3), no-
rvdeckun ysen (J1Y) pna o6vepuHeHus
curvanos MO v Y3, chopmyposatens yn-
paenstowero Hanpsxxennsa (OYH) ans
MOLLIHOrO TPaH3uCTopa KOHBEPTOpA.
Mogynatop A/MTENBHOCTM  UMMYNBECOB
OpMUPYET MMMYNBCHYIO NOCNEenoBaTeNb-
HOCTb C 3afaHHbIM COOTHOLLEHWEM [JIn-
TENBLHOCTU UMIYNbCa K AJMTENBHOCTY May-
36l. B UMM B ocHoBHOM wucnonb3yeTcs
LLMPOTHO-MMNYNbCHas mogynaums. LLUM-
MopynaTop paboTaeT criegyoLmm 06pasom:
BHYTPEHHWIA 3aa0LLINA reHepaTop hopmu-
pyet konebaHus npsmoyronbsHOW hopmel,
3anyckaroLime reHepatop nunoo6pasHoro
HanpsxeHua. CurHan ¢ ero Bbixopa nopa-
eTca Ha opguH Bxog LUIMM-komnapaTopa, Ha
LOPYyron BXof NOCTynaeT curHan ¢ BbiXxoda
yeunuTens curana owimbkun. Ero BeixogHon
CvrHan MpornopLMOHANEH pasHOCTU MEX[y
06pasLOBbIM HANPSXXEHWEM W HaNpsHKeHW-
emM, BblpabaTbiBaeMbiM Lenbio 06paTHON
CBA3W, B pesynbrate 06pasyeTcs Lenb a.-
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MCTOYHUKMU NMUTAHUA

TOMaTUYECKOro perynvpoBaHnsi BLIXOAHOTO
Hanpsbxernst AN,

3 0CHOBHBIX TPYAHOCTEN, BOZHWKAIOLLMX
MpW NPOBEEHUN OMArHOCTUKW HeMCrpaBHo-
cten m pemonta UUIM 6bITOBOM BUOEOTEX-
HUKW, MOXKHO BbIGENUTB Criefytolme: oTeyT-
CTBME  MPUHUMNMANbHBIX  CXeM  Ha
peMoHTUpyemyto annapaTypy; OTCyTCTBYE
VHbopMaLuM 06 3MEKTPUYECKUX napamert-
pax, a B OTAENbHbIX CAy4asx — TUnax u
[axe BMOAX SMEKTPOHHLIX KOMMOHEHTax
(aneMeHTHI B KOpMycax fns NOBEPXHOCTHO-
ro MOHTaXXa He BCErga rerko npeHtmmum-
poeaTthk, Hanpymep 6bIBAET TPYOHO MO BHELL-
HeMy Bugy OTIMYWUTL TPaH3UCTOpbI OT
MoAHBIX COOPOK); OTCYTCTBME MHCOPMaLIMK
0 BO3MOXHbIX 3aMeHax Ha aHanorv pedwu-
LIMTHBIX UMW [IOPOTUX 3MEMEHTOB; BLICOKaS
TPYOOEMKOCTb MpOBEAEHWs! PEMOHTHO-AMar-
HOCTMYECKMX paboT — npu 3amMeHe OTKa-
3aBLLEr0 3reMeHTa BrOSHE BEPOSTEH OTKa3
BHOBb YCTaHOB/IEHHOrO, MO3TOMY TpebyeT-
CAl MpOBEpKa psfa Apyrvx 3MeMeHTOB, B TOM
4KCne Ha CTOopoHe roTpebuTenen SHeprm
WAN; pedomuMTHOCTL HEKOTOPLIX 3MEMEH-
TOB, 0COGEHHO MUKpPOCXeM, MMKPOCOGOPOK,
MMMYMbCHBIX TPaHCOPMAaTOPOB U HEKOTO-
peix pgpyrux. Cregyet Takxe HarnoMHWUTb,
4TO Mpu npoeepeHun namepeHut VAN crie-
[yeT NopKyaTh K CeTU Yepes pasBsisbl-
BalOLMA TpaHCGOpMaTop, XXenaTensHo ¢
perynvpyembimM BbIXOOHBIM HarpsiXXeHUeM.

Cpenv BCceln Macchl BbiMyLUEHHOW U Bbi-
nyckaemon GLITOBOV BUOEOTEXHUKN C cep-
BMCHOW TOYKN 3pPEHWUS MOXHO BbIAENUTH
OBe rpynnbl — annapaTypa, Ha KOTopyto
TEXHWYECKas OOKYMEHTALMA OTHOCUTENBHO
JOCTYMHA, a 3MeMeHThl fff PeMOHTa, B
yactHocTy VNN, He pedmuuTHbl, U anna-
patypa, rnoflyunTb TEXHWHECKYH0 AOKYMEH-
Taumio 1 3reMeHThl NS PeMOHTa KOTOpPOK
3aTpyOHUTENBLHO MW HEBO3MOXHO. K nep-
BOW rpynrne MOXHO OTHECTM TeNeBm3ophl,
BUOEOMArHUTOMOHEI, MOHOBNOKW, MOHUTO-
pbl ¥ HEKOTOPbIE [pyrve yCTpOWCTBa, Bbl-
nyLeHHble npuMepHo po 96—98-x ropos.
Ha 3HauvTenbHOE 4ncno mMopenew 3Tomn
rpyrnnbl  SMEKTPUYECKME CXEMbl OTHOCK-
TEMbHO JOCTYMHbI, HA PagMOpbiHKax M B
creLmManuavpoBaHHbIX MarasuHax uMeert-
CAl B NPOAAXe HECKOMNBbKO AECATKOB anb6o-
MOB CXeMm, @ Takxe Apyron nmtepatypbl.
3HaunTenbHO Xyxe o6CToUT feno ¢ Tex-
HMYECKON JOKYMEHTaUMen Ha BupeoKame-
pbl M TaK Ha3biBAEMYIO HeafanTUPOBaHHYIO
BUOEOTEXHUKY, BBE3EHHYI0 B Poccuio Yac-
THEIM nopsipkom m3 Eeponel, CLUA, $ino-
HUM 1 apyrux ctpad. MNMpro6pecTn pOKy-
MeHTauMo Ha annapartypy nocrnegHux ner
v

~600B
(Uc=220B)

a)

Puc. 3

4 1. Cxemorexrnka Ne 3

BbiMyCcKa BecbMa NpoGrieMaTuyHo, ee HeT
HW Ha PbIHKaX, HW B CrieLmanna3npoBaHHbIX
MarasuHax, 3a uHdopmaumen npuxoanTes
obpaLlarecs B creuvanmavpoBaHHble cep-
BUCHbIE LeHTpbl, WHTepHeT, nnbo Henoc-
peacTBeHHO K (hmMpMaM W3roTOBUTENSM
annapatypbi (oS YacTHeIX vy U HeGOML-
LLMX MacTepCKux BCe 3TO KpanHe 3aTpyf-
HUTENBLHO M Ooporo). Mimes BeMay Bhbille-
N3NOXEHHOE, UMEET CMBICN PacCMOTPETb
HEKOTOpbIE KOHKpEeTHble merionHeHws AT
Brgeoannaparypbl BTOPOW Ipynnbl.

Ha puc. 2 npveepeHa SnekTpu4eckas
cxema VUMM ctepeo HI-Fl 3BykoBoro euaeo-
mMarnuTodoHa JVC-HR-639EE [2]; anepenm
OTCYTCTBYIOT. ITOT annapar NpUHaANeXuT
K NUHenKe, CoCTosILLen U3 OecsaTKOB Mofde-
nev BUOEOMAarHUTO(OHOB U BUpeonnee-
poB ¢ ToproebiMu Mapkamm JVC, Philips, T.
€. MPUHUMNManeHbIX oTNvavn B cxemax MAN
pasnuyHbIx Mopernen cemencTea HeT (0Tnu-
4aeTcs, B OCHOBHOM, MOCTPOEHUe BTOPUY-
HbIX Leren). Kak BugHO 13 CxeMel, NepBuy-
Has uenb BbINOMHEHA BCErO Ha [ABYX
TpaHaucTopax. Tem He MeHee, HaOeXHOCTb
pa6oTti Takux UAMM, Kak nokasana npaktu-
Ka, OKa3anack BbICOKOW, Mpy pabGoTe B au-
ana3oHe Hanpskenus cetm 110...240 B
HUCIO OTKa30B HEBENWKO. KOHCTPYKTMBHO
VCTOYHVK MUTaHWsi pa3MeLLeH Ha rnaBHOW
ne4arHou nrnare BuaeoMarHuTogoHa, nep-
BUYHbIE LMW 3aKnioyveHbl B 3KkpaH. Paspa-
6OTHMKaMK MPUHSTBI MEPbI AA NoAaBIieHns
napasuTHbIX U3JTy4eHUIn, ANA Yero npegyc-
MOTPEH TPEX3BEHHLIN CUMMETPUYHBLIA MOMe-
XOMNOAABMAOLLMIA OMNETP, O[HAKO B [LaHHON
MOAENN UCroMb3YeTCs TOMbKO OOHO 3BE-
Ho — C901, LF901. TpexaeeHHbIn unnbTp
npMMeHeH B NpoteCcCUOHaTBHOM MOHTaX-
HoM pekoppepe JVC-SR-S388E, B koTopom
B kayecTee LF901 npumeHeH pByXcekumoH-
HbI CUMMETPUYHBIN [pOCccesbs HeGOmbLLION
MHOYKTMBHOCTM Ha (heppuTOBOM MarHWTO-
npoeope, B kayectee LFO02 — yeTbipexcek-
LMOHHBIV, GOMbLLON MHAYKTMBHOCTW. [Mo3K-
uvm KoHpeHcatopos unerpa C801, C802,
€803 ¢ emkoctamm 0,022, 0,068, 0,033 MkD
COOTBETCTBYIOT noavumsm C901, C902,
C903 Ha puc. 2. B paannuHbix Mopensix
BMECTO BbINPSMUTENBHOMO MOCTa MOTYT UC-
MoMb30BaTLCA ANCKPETHBIE AMoabl. EMKOCTL
KoHpeHcatopa  dwmmetpa €910 —
68...100 Mk® — onpepenseTcs MOLUHOC-
Toto VWIM koHkpeTHOM mopenu (JVC-SR-
388E notpebnsier MowHOCTL 22 BT).

MowHein noneson Tpanauctop Q901
25K2632 MOXET ObIiTb 3aMEHeH aHanoramy,
Mo PeKoMeHAALMAM CEpBUCHOTO PyKOBOM-
cTBa [2] 3170 MOXeT GbiTb 25K2129, MOXHO
TaKxe ucronb3osatb 25K2128, 25K2043,
2SK1953 vnu pgpyrve nopgxopsiive TpaH-
3UCTOPLI B MyiacTMaccosbix kopnycax TO-
220. OcHoBHbie NapameTpbl TpaHancTopa
25K2632 dvpmbr Sanyo: Uy, — 800 B,
Ic—25A, P, — 30 Bt (ueHa 1,36 y. €.).
Bmecto TpaHaucTopa Q201 2SC3616 Mo-
XeT 6bITh ycTaHoeneH 2SD1917 wim ppy-
rve B kopnycax TO-92. MNapamMeTpbl Tpan-
auctopa 25C3616 dwmpmbl NEC: U, g, —
25B, Iy — 0,7A, P, — 0,75 BT, fp —
150 MI'y, h,,, — 800. OnTonapa PC901 —
Tvna PS2561L-1, B opyrnx mogensx MoryT
ObITb MCMOMb30BaHLI M OpYrve TUMbl OnT-
POHOB. BaxHbIA MOMEHT — Ha CXemax He
yKazaHbl TUMbt OfTONap, Hy>»HO CMOTPEThL

Part List B cepsucHbIx pykoBopcTeax (B SR-
S388E npumMeHeHa orroriapa PC123).

B npouecce noproToBkM Matepuanos
ona cratey 6biNv Npovu3BepeHsi N3Mepe-
HUS HekoTopbIX Mapametpos WUIM. Ha
pvc. 3, @ nokazaHa hopma HanpsxeHus Ha
cToke TpaHauctopa Q901, Ha puc. 3,6 —
Ha 3aTBope. YacToTa crnefoBaHvst UMNyrb-
coB — nopspka 300 kl'y, pnuTenbHOCTL
UMMYNBCOB 3aBMCUT OT HanpsikeHus cetu
n otbupaemMon MoLyHOCTH. [MpumepHbie
3HA4YEHUA ANUTENBLHOCTU MMMYIBLCOB 3aryc-
Ka coctasnsot 0,6...1,9 MKC Npu nameHe-
HAM  HanpsXkeHwss ceTn B npepernax
110...240 B. YacToTa cneposaxvs UMnysb-
coB VWM B TOM unn nHOWM Mepe onpepens-
eTcs napaMeTpamy UMMyMNbCHOMO TpaHc-
hopmatopa,  3Ha4EHUSMU  eMKOCTeWn
KoHpeHcaTtopos C906, C208 m conpoTve-
nenvsmm peauctopos R901, R903.

CrapeHne OKCMOHbIX KOHOEHCATOPOB
MHOMMX (PUPM-NPON3BOAUTENEN HaYMHAET
nposenaTeCs Yepes 5...10 ner akcnnyara-
LMK, NO3TOMY MPW 3HAYUTENBHBIX OTKSIOHE-
HMAX 4acTOTbl OT HOMMHAIILHOM (OKOMO
300 Kl'u) koHpeHcatopsl C906, C908 Hyx-
HO 3aMeHUTb. VICTOYHWK MuTaHus nopnep-
XnBaeTt cTabuniHbiM Hanpsxerve +12 B Ha
Bbixope BbinpsamuTens D952 3a cueT uerm
00paTHOM CBA3K, & KOTOPYH BXOAAT YCuUmnu-
Tesb TOKa Ha TpaHaucTope Q958 n onTona-
pa PC901. BeixogHoe HanpsikeHve Bbinpsi-
mMutens D952 3aBMCUT OT YWCna BUTKOB
COOTBETCTRYIOLLEN OOMOTKM TpaHchopmMa-
Topa T901, napameTpoB cTabmunmtpoHa
D956, TpaHavncTopa Q958 1 onTonapsl. Mpy
OTK/IOHEHUM HanpskeHWs OT HOMMHarna
(+12 B) 6onee 10 % cnepyeT npoBepUTL U
Mp1 HeO6XOAMMOCTHN 3aMEHUTL 3TU 3/1IEMEH-
Thl ¥ peavnctopbl R952, R953, R954.

Kpome HEKOMMYTHPYEMOro HanpshKeHUs
+12 B (M12V, AL12V) uCTOYHUK nuTaHus
BbIAET HEKOMMYTUpYEMbie HanpsXKeHWs
+4 B (Bbinpsmutens D969, C951 gna nu-
TaHWs HUTWU Hakana (nyopecLeHTHOro uH-
muvkaTopa), +45 B (Bbinpsmutens D965,
D266, C959 ans nNuTaHmsl BapvKanos THO-
Hepa), +5,8 B (Bbinpsamutens D954, C953,
C971, L951), +5,3 B (cTabunuzatop Ha
TpaHavcTope Q955), —28 B (BbinpsmuTent
D968, C960 ona nuTaHus MHOMKaTopa),
KOMMYyTHpyeMble HanpsbkeHus +5 B (cTa-
Gunuzarop Ha TpaHancTopax Q951, Q952),
+11,4 B (ko4 Ha TpaHaucTope Q953).
BrntoueHne KOMMYTHPYEMBIX HanpskeHWiA
(SW5V, SW12V) ocyulecTerisieTcss coeay-
HeHvem ¢ obmmM npoeogom Lerm P.CTL.
Mpu HanpsxeHun +5 B B 3TOM LieNn kOM-
MyTUpYeMble HarpsHKeHNsi OTCYTCTBYIOT.

MCTOYHMKM 3TOrO TUna, menonbayemble
B opyrux mopensx nuHevikm JVC m Philips
OT/IMYaKTCA TUNOM TpaHcdopmaropa u
YMCNOM BTOPMYHBIX HanpshkeHWH. Hanpu-
Mep, B Bupeonnenepax JVC-HR-P41, P51,
P111 VU BbigatoT HEKOMMYTHMPYEMOE Ha-
npsbkeHve +12 B n kommyTpyemble +11,8
u +5 B. B npodeccroHanbHoM BUOEOnnen-
epe JVC-SR-S388E, paccuutaHHOM Ha
paboTy B XECTKMX YCNOBUSX 3KcnnyaTa-
LMK, KITKoYeBble TPaH3UCTOPb! N BbiNpSMK-
TenbHbie avopbl uenen +5 u +12 B yeTa-
HOBMEHbI Ha TenmnooTBoAbl paszMepamu
50x27x10 MM ¢ wecTsio pebpamm.

Opui MeTponaBnOBCKMA,
editor@dian.ru
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Cucrema namepeHmn

M cCTAabMnusaumm TemnepaTtypbl
Ha 6a3e namepuTenbHOro
perynaropa METAKOH-523

B tabn. 1 nepeuyncneHo HasHadeHve
OpraHoB yripaenexHus ® WHAMKaLUK CO-
rnacHo Hymepaumu pwc. 8.

BonbWWMHCTBO KHOMOK B perynsarope
BLINOSIHAIOT ABE (DYHKLMK: OCHOBHYIO ¥
pononnutensHyto. lononHutensHble gyH-
Kun 0603HavaloTcs MansiMy, nubo noga-
CTPOYHBIMW CUMBONAMKU U MPORBIAIOTCS
rpy¥ BbINOMHEHWUW CREOYIOLMX YCNOBUIA:
e Haxarue rpou3BOAUTCSt BO BPEMSA MH-

LVKaLMy 1U3MepeHHoro 3HaveHus B pe-

Xvve pab6ota;

e KHOMKa, YAEPX1BaeTCs B HaXaToM CO-
CTOSIHUM B TeyeHwe 2 C.
JoronHutenbHble  yHKUAW  KHOMOK

npveeneHsl B Tabn. 2.

Whpykatopel A, ¥, H, L otobpaxaior
COCTOfIHME BbIXO[HbIX KIKOYEIR COOTBETCTBY-
IOLMX KaHanoB. HAMKATOp roput — KIo4
3aMKHYT (BBIXOHOW TPaH3UCTOP OTKPLIT). B
pexvive pabota uHpopMauus, otobpaxa-
emas vuHavkaropamm 1, 7, 8, 9 (puc. 7), ot-
HOCUTCS K KaHaJsty, HOMep KOTOporo otobpa-
XEH Ha uHaukarope 2. Mpy sToM:

e W3MEPEHHOE 3Ha4yeHVe JAHHOrO KaHa-
Fla MHOMLVPYETCS Ha uHavkarope 1;

e pEXvM aBTOMAaTU4YecKoe perynMposa-
HWe [aHHOrO KaHana oTobpaxaer uH-
Ivkarop 7;

e pEXVM pyYHOe ynpaBReHue [AaHHOro
KaHana orobpaxaer MHaukaTop 8;

e pEXUM aBapuMa [NaHHOrO KaHana oTo-
6paxaetr uHaukatop 9 (o6pbis), ecnu

peXxviM aBapuA yCTaHOBWICH HA KAKOM-

nmbo [pyroM kanane, TO wHaukarop 9

mMuraet ¢ nepvogom 0,5 c.

Kaxpgbit napametp perynstopa MMeer
3HaYeHMe N MHEMOHWYECKI kog. Kaxabiv
rnapamMeTp, WAeHTUdVUMpyembii CBOUM
KOAOM, BIUSIET HA OMpPefeneHHyIo xapak-
TEPUCTUKY paboTel perynsaTtopa. Yrpasre-
Hue paboTon perynsrtopa 3ako4yaeTcs B
YCTaHOBJIEHUN HEO6GXOAMMBIX 3HA4EeHUN
rnapaMeTpoB U3 uucna [OrNycTUMbIX Ans
faHHoro napameTpa. Bce napamertpel
hYHKLMOHANBHO ¥ OrMYECKU pasbutsl Ha
rpynnel — MeHr. B Kaxgom pexuvve pa-
60Tbl Npybopa NPUCYTCTBYET ORHO WK He-
CKONMbKO MeHI0 napameTpoB. B kaxpaom
MEHIO MPUCYTCTBYET OONH WX HECKOSbKO
rnapaMeTpoB, 3HAYEHWUst KOTOPbIX MOXHO
ripocmarpueartb ¥ yctaHasnueate. B pe-
xume pabota feicTByeT mMeHio pabota,
rpy aTOM napamMeTpbl MeHlo pabota or-
penensior yctavosku NNO-perynsTopa #
aBapuHOroO KOMIaparopa v Ha3blIBaKoTCs
oneparvBHbiMU. Kpome TOro, [OCTYrNHO
MeHIO BBOA napons. B pexvive KoHcu-
rypupoBaHue [eVCTBYET HECKOSbKO Jo-
rMYecKy CrpynnupoBaHHbIX B MEHIO IpyriH
rapamMeTpoB. 3TV rapameTpbl Orpefens-
10T XapakTepucTUku kananos, ofujee
¢hyHKUMOHMpOBaKHue Npubopa, napameTpsbl
MHTepdherica 1 Ha3bIBaKOTCS KOHUrypa-
LUoHHBIMW. Tpy HaXOXAeHUU perynatopa
B KakoM-nvbo 13 MeHI0 fnapameTpoB Ha-

Tabnuua 1
Ne nHamkaropa
(xHONKM) Hasnauernue Mpumeyanve
no puc. 8
1 MHgvKaTep U3MEPEHHOTC (TEKYLLErO) 3HaYEHUs! —
2 MhavkaTop HoMepa KaHana v KoAcs NapamMeTpos —
3 NupvkaTopsl cocTosiHus Bbixoaos H —
4 MHavkaTopbl COCTOSHYS BbIXOAOB A —
5 MHavkaTopbl cocTonaHus Beixogos W —
6 MHavkaTepbl coCTCsHUA Bbixogos L —
Mhavkarop pexxvma aBToMaruyeckoe —
7 ynpaBneHsve s KaHana, HomMep KoToporo
VHOULMPYETCA Ha uHAavkaTope 2
MHpavkaTop pexvma pyyHoe ynpaBnexuve ons —
8 KaHana, HoMep KCTCPOre UHAMLMPYETCH Ha
vHAavikatepe 2
9 NHAVKATOp aBapuUiHOre pexvMa (06pLIB) —
M3meHsieT rickasanus
10 KHonka yBenuueHus aHaueHuss napameTpa vwHavkarepa 1, kpome
pexuma pabora
M3mensieT nokasaHus
11 KHofika yMeHbLIEHWS 3HAYEHWS flapameTpa uwHavkarepa 1, xpome
pexuma pabora
M3ameHsieT rickasanus
12 KHeofika LMKnu4eckore Bui3osa napameTpoB WHOMKATOpA 2
Moateepwaaerca
13 Khonka 3anvcy B namsTh KpaTKOBPEMEHHBIM
HOBBIX 3HA4EHWI NapameTpoB MUraHueMm
wHavkarepes 11 2
Knonka MEepeKnIoyeHns HoMBpa kaHana NSMEHSIET OKA3aHNS
14 (LMKNUYECKWI ONPOC UBMEPEHHBIX 3HAYBHUI MHOVKATODA 2
no KaHanam B pexvme pabora) A P

14

3HaveHvie vHavkatopoB 1 1 2 (no puc. 8)

cnepyoLlee:

e vHAMkatop 1 oTO6paxaeT Tekyulee
3Ha4eHvie BLIBpaHHOro rapameTpa;

e VHAVKaTOp 2 oTOBpaxaerT MHEMOHUYEC-
Kuit koL, BbIGpaHHOro napamMerpa.
YcTaHOBKa napamMeTpos BO BCEX MEHIO

NpoOn3BOAUTCH OAMHAKOBLIM  06pa30oM

(pvc. 9, a):

e BbifpaTb MyTemM MOBTOPHOIO Haxarws

NAPAMETP
nua

HUst HOMEepa kanana B MeHlo pabota
LOMNONHATENBHO UCMONb3YETCs KHOMKa

KHOTKU (Bns nepeknioye-

KAHAN
onpoc ) Napametp, 3HaveHne KoTopo-

ro Heo6xo0AUMO U3MEHUTL;

e KHOMKamMn A v V¥ yCTaHOBUTL Hy)XHOE
3HayeHne napaveTpa;

e KHOMKOM BBO[, BBECTU B NamaTb pe-

rynsiTopa BHOBb YCTAHOBIIEHHOE 3Haue-
H¥e rapaMeTpa, NPaBUnbHLIA BBOE HO-

BOr0  3HayeHwss  MOATBEPXAAETCA
KpaTKOBPEMEHHBIM MUraH1eM WHAMKa-
TOpOB.

Pexum paboTa ycTaHaBnvMBaeTcs asTo-
MaTHYECKM MpY BKIIIOYEHUN MUTaHWA NpY-

6opa. MyTem  Haxatms  KHOMKW
NAPAMETP
mug  (Pve. 9, 6) ocywectensetcs

BLIGOp MapaMeTpoB KaHana, Haxarvem

KHOMNKWU Npon3BOAUTCH Nepeknto-

onrPoC
veHue kananos. B pexvime pa6ota 3aja-
1oTCst yctanosku MAO-perynstopa ¥ Kom-
raparopos.

PexuM KoHhMrypupoBaHue ycTaHas-
nvBaeTcs U3 pexwvMa pabota nytem ofi-
HOBPEMEHHOI0 HaxaTts KHOMoK A n 'V
(10, 11 Ha pvic. 8) BO Bpemst MHAMKaLMK
W3MEPEHHOTO 3HaveHus. Pexum KoHdu-
rypypoBaHue MeeT HECKONbKO MEHIO Ma-
pameTpoB:

CH1 — meHio napameTpoB Kavana 1,

CH2 — meHI0 napaMeTpoB kaHana 2,

Addt — meHI0 fononHUTENbHLIX (06-
wux) rapamertpos,

Srl — meHio napameTpos uHTEpderica,

Prob — meHi0 noBepku.

B meHio Addt yctaHaBnuBaetcs 3a-
wuTa, Naposib OT HeCAHKLMOHNPOBAHHO-
ro poctyna (no6oe uncno ot 1 go 255).
Mpw ycTaHOBNEHHOW 3auiuTte OT HecaH-
KUWOHUPOBAHHOrO A0OCTYNa BXOR B MEHIO
napametpbl NMUA-perynatopa HeBO3-
MOxeH. ®upma rnocTasnseT perynarop
6e3 ycTaHOBIEHHOrO Napons, a B pery-
nsTope ectb MeHO BBOA napons. [ax-
HOE MEHI0 UCMonbL3yeTcs, 4Tobbl Bpe-
MEHHO CHSITb, @ 3aTeM BHOBb YCTAHOBUTL
3aWmTy OT HECaHKLMOHMPOBAHHOrO A0-
ctyna. ns Toro, 4to6bl BOATM B MEHIO
BBOJl Naponf, HeO6XoAMMO HaxaTtb W
YAEPXUBATL B TeYEHWe Tpex CeKyHp
KHOMKY BBO/[ .

B pesynsrare Ha BepxHeM MHAMKaTope
pEeErynaTopa BbICBETUTCH Hyfb, Ha HWX-
Hem — PS (ko napametpa). Hrobbl Bbiit-
TH #3 MEHIO BBOA napons, Heob6xoaymo

NAPAMETP

HaXaTk KHOMKY
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Napametp Nepexon Wamepentoe MNapametp
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Komnaparopa H 75 s 2
xaHana 1 nvg
1H
S
Ycranoeka
xomnapatopalL | 60
xanBna 1 |
1L
a) 6}
Puc. 9

Ans BpeMEeHHOro CHATUS 3aLuThl Heob-

Xoaumo:

e BOWTU B MEHIO BBOA Napons;

e KHONkamu A, ¥ HabpaTb AencTByloLlEe
3Ha4YeHne napons;

e HaXkaTb KHOMKy BBO[L (Mpw 3TOM CMr-
HanM3ayum o NpaBuNbEHOCTY BBEAEHHO-
ro napons He MPOMCXOAMT);

e BGLIMTM U3 MEHIO BBOA Napons.

JnA OTMEHBI BPEMEHHOMO CHATUSA 3aLum-

Tbl HEO6XOAUMO:

e BOWTU B MEHIO BBOA Napons;

e BLINTU U3 MEHIO BBOA Napons.
Paccmotpum paboTy yCTpOWCTBA, CXe-

Ma KOTOpOro npegcraeneHa Ha puc. 10.

briok Harpesatens A1 coctour M3 gart-

umka Temneparypsi RK1 (tepmonpeotpaso-

BaTENs CONPOTUBIEHWSA) N 3NEKTPOHArpeBa-

Tens. neKTpoHarpesarent NoAKoHaeTcs

K CETW HEpe3 CUMUCTOPHBIN 6510k A2. Briok

XosiogunbHVKa A3 cocTOWT 13 faTumka TEM-

nepatypsl RK1 1 cOBCTBEHHO XONoannbHK-

ka. HarpeBaternb v XONopurbHVK MOAKIIO-

HAKTCA 4epe3 KMNEMMHbIE Kornopkn X2 m

X8 cooTBetcTBEHHO. CMMCTOpPHBIE 6110-

kn 6C-240-15 npepHasHayeHbl Ans KOM-

MyTauumM Harpy3ky NepeMeHHOro TokKa.

HomuHanbHbii TOK Harpysku — 15 A.

Mpn npymMeHeHn No[OBHBIX CUMMCTOP-

HbIX 6SIOKOB 06eCcne4nBaeTCss AOMOMHM-

TEMLHOE CHMXEHWE KOMMYTALMOHHBIX

MOMEX 3a CHET BKIIOHEHWS CUNOBOO 3r1e-

MeHTa B MOMEHT Mepexoaa CETeBoro Ha-
NPsXEeHW 4Yepes Hyfb, KPOME TOro B
BC-240-15 ectb vHgvkauus curHana yn-
paBfneHns U ranbBaHMHeCcKoe pasgene-
HWEe CUFIOBOM LieNy OT Lenu yrnpasfieHus.

Hanwuve pacxopa B KOHTypax onpepe-
AT fatuvkn pacxoga A7 n A8. Kowct-
pyKuua faTyvMka pacxopa nokasaHa Ha
pvc. 11. datyvk npenctaBnaeT cobon CTek-
JISHHBIA KOHWHECKMA Tpy6onpoBOg, M3ro-
TOBFIEHHBIA M3 KOHWYECKOW Tpyokn PT2
TY-25-11-885-76 (no3. 1 Ha pwuc. 11).

BHyTpy Haxogutcs MeTannmM4eckmin no-
NfaBokK Mo3. 2, N3rOTOBSIEHHBIN U3 KOPPO-
annHo-cTonkon ctamm 12X18H10T. Mpw
OTCYTCTBMM pacxofa NONnMaBoK HaxXopwT-
cA BHM3Y M onTonapa (ceetogvop BL1 w
thotopmop BL2) oTkpuiTa. Monnasok vme-
€T TaKylo Maccy, 4TO, Kak TOfbKO pacxon
B KOHTYpe fIOCTMraeT OnNpeaeneHHoro 3xa-
4EHVR, MOMNaBOK MOAHUMAETCA BBEPX M
nepeKpbLIBaET onTonapy.

AsTOp He GyfeT nogpobHO ocTaHaBu-
BaTbCA Ha KOHCTPYKTUBHOM WCMOMHEHUN
OpyruX PyHKLMOHANBHBIX Y3roB CUCTEMb.

Perynatop MMEEeT BCTPOEHHbIA MCTOH-
HVK MWTaHns 1 NOAKIIOHAETCA K CETU 4e-
pe3 ceteBon punetp C1. Hanpsxenus
nuTaKua Ha nNnarty ynpasnexus A6 nocTy-
nawT ¢ cetesoro mopyns nutanmsa U1
MMC25E v DC/DC npeo6pasosatens U2
MIMB10CC.

Tabnuua 2
Ne kHonkun
no puc. 8 HasnaueHune Npumeyvanue
10 FepeBoguT MHAMUMPYEMBIV KaHan 3aropaeTtcs
B pEXXUM aBTOMAaTUyYecKoe perynupoBaHue vHavkatop 7
1 MNepeBOAUT MHOWUMPYEMbIV KaHan BaropaeTca

B pEXMUM PYy4YHOE ynpasneHve

mHAankatop 8

12 BbisbiBaloT mMeHo napamertpbi NMW[]-perynstopa —

13

Bbi3biBaeT MEHIO BBOA Napons ans BPEMEHHOro CHATUR
3aWnThl OT HeCAHKLIMOHMPOBAHHOIO AOCTYNa

14

BkrniouaeT aBTOMaTUNECKUIA LIMKITMYECKUIA
ONpoC U3MEPEHHBLIX 3HAYEHUIA NO KaHanam

PaccmoTpum paboTy HarpeBaTtensHOro
kaHana cuctemsl. [Mocne nogaqy nuTanmus
pEryrnaTop cpasy NepexoamT B PEXUM pa-
6ora. Ha vHgvkaTtope 1 (pwc. 8) peryns-
Topa OTOBpaXKaeTcs TeKyliee 3HaqeHne
TEMNepaTypbl NEpBOro kaWana, T. €. Te-
KylLLiee 3HaqeHne TemnepaTypbl pacTBopa
B KOHTYpe A (noppasymeBaeTcs, 4To oba
KOHTypa 3anonHeHsl pacTtBopoM). Harpe-
BaHWe pacTeopa NMpPOWMCXOAUT NpU KOMMY-
Tauum cumucTopa B 6noke cummcTopa A2
3neKTpoHarpesartens B 6roke Harpesarte-
nsa A1, Llenb ynpaBneHus OaHHOrO CUMMK-
cTOpa COCTOMT M3 3MEMEHTOB, Pacnoso-
XEHHbIX Ha nnate ynpaenewusa A6 —
komnapatopa D2, onTo3MeKTOPHHOO KOM-
myTtatopa D1.1, Tpanauctopa VT1. Pa6o-
TOW komnaparopa D2 ynpasnsier partumk
pacxopa A7.

B uenb ynpasreHus Takxke BXOAWUT BbIXOL
A xaHana 1 peryrnstopa (KOHTaKT 1 Kremm-
HoOM konogku X2 perynstopa AS5). Mpu ot-
CyTCTBMM pacxoda B KOHType A ontonapa B
naruvke pacxoga A7 (ceetogmogn VD1 m
¢otommon VD2) otkpeita. Hanpsxexve Ha
BbIXOZIE KoMMapaTopa 65IM3K0 K HanpPsXeHUIo
nuTanua +15 B. ONTO3NeKTOHHBIN KOMMYTa-
Top D1.1 v Tpanauctop VT1 HaxopsTcs B
3aKpbLITOM COCTOSHVM, LieNb YNpaBreHns cu-
MWCTOpa pasopeara. Beixon A kaxana 1 pe-
rynsitopa (KoHTakT 1 KnemmHon konoakn X1
perynstopa AS) HaxoauTca B OTKPHITOM CO-
CTORHWMM MNPV YCNOBWKM, YTO 3Ha4eHMe Tem-
neparypbl pacTBopa MeHblLUe 330aHHON Be-
FVHVHBL B Kanane 1 perynstopa. Kak Tonsko
rocre 3anycka HacOCOB Pacxof B KOHTYpe
JIOCTUIHET OMpeeneHHOro 3Ha4eHusl, nomnsa-
BOK B flaTumke pacxofa A7 nepekpoer onTo-
napy (ceetogmon, VD1 m cbotopmon VD2).
Hanpsxerve mexgy euiBofamm 4 1 3 KOM-
rnaparopa CTaHOBMUTCA [JOCTATO4HBIM ANA Me-
pexnioqenmnsa komnaparopa D2. Mocne nepe-
KMIOHEHWA  HanpsbkeHMe  Ha  BbiXOfe
komnaparopa D2 (BuiBog 9) 65M3K0 K Hyro,
BK/IovaeTca kommytarop D1.1 m oTkpbiBa-
ercsa TpaHaucTop VT1. Llens ynpaenexvs
cuvmuctopa B 6noke A2 3amkHyTa, UHmM-
katop “Harpes” B yenu ynpaBreHms Cu-
MUCTOpa BKMIOHEH. JneKkTpoHarpesaresis
B Ornoke HarpeBaTens MNOAKMOYAETCA K
cetw. lNpovcxoanT Harpeeakne pacTeopa
[0 33[aHHOro 3Ha4YeHVs TeMNepaTypbl B
kaHane 1 perynaropa un ero repmocrabu-
nv3sayus.

Kak BvaHO m3 anroputma paboTsl Ha-
FfMuMe pacxofa B KOHType SIBNSETCA He-
06XoauMbIM yCFIoBUEM ANA paboTsl KaHa-
Fla HarpeBaHus.

MHpukatop B CUMWCTOPHOM  6rioke
B5C-240-15 nmeeT nepBoHaqaNIbHYIO Map-
kupoeky “BKJT’, ee Lenecootpasxo name-
HUTL HA “Harpes”, a MapkupoBKYy WMHOW-
KaTopa B Lenv ynpasneHns CUMUCTOPHOTO
6noka A4 kaHana oxnaxgaeHua — Ha “Ox-
naxgenue” wnm “OXI".

CoeeplieHHo aHanormyHo pabortaer
KaHan oxnaxpeHvs pacteopa. Oxnaxpne-
HWe pacTBOpa MPOUCXOAWT MpY KOMMyTa-
L cummcTopa B 6510k XoroansbHvka A4
B LIENW CETEBOro nanpsewus. Ha nnarte
ynpaeneHus A6 pacnosnoXeHsl MEMEHTHI,
BXOASALLUME B LiEMb yNpaBrneHus Bbilleyka-
3aHHOro cuMmMcTopa — Komnaparop D3,
ONTO3MEKTPOHHEIM  kommyTaTop  D1.2,
TpaHaucTop VT2. Ha BXopkl komnaparo-

15
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pa D3 (BbiBOAB! 4 1 3) curHan no-
cTynaet ¢ garyuka pacxopa A8.
B uenb ynpasneHus Takxe BXO-
out Beixopg ¥ KaHana 2 peryns-
TOpa (KOHTaKT 6 KNemMMHOW Ko-
nopgku X2 perynsitopa A5). [pu
Hanuuuu pacxofa B KOHType B
HanpsbkeHue Ha BbIBOAE 9 KOM-
napatopa D3 6nuzko K Hynio,
kommyTatop  D1.2  BknoueH,
TpaHauctop VT2 otkpelT. Uens
< ynpasrieHnsi CUMUCTOPa 3aMKHY-
= Ta npu ycnosuu, 4to Beixon ¥V
H perynsatopa OTKpLIT (Tekyllee

3Ha4eHWe Temneparypsi pacTBo-
I___.. pa Bbille YCTAHOBKW KaHana 2
perynsitopa).

B perynstope umeetca BCTpO-
eHHbI uHTepdenc RS-485. O6-
MEH CcWUrHanamu uHTepdenca
NPOUCXOAUT Hepe3 COeAuHUTENb
X4 “RS-485". O6MeH OaHHbLIMU
BeEeTCA Mo MPOTOKONY, KOTOPbIA
obecrneunBaeT npueM U nepena-
4y nporpaMmupyemsix napamer-
poB npubopa Ans perucrpaumu,
3afiaHusi HOBbIX MapameTpoB pe-
rYNpoBaHusi, 3afyck U 0CTaHOB-
Ky perynupoeaHusi U T. n. Yepes
npeo6pasoBarens UHTepdenca
RS-485/232 perynatop MOXHO

: NOOKMYUTE K nocnefoBarenb-
= HOMY MOpTYy NEpPCOHaNLHOrO KOM-
nelTepa  Ans  NporpaMMHoro
obecneveHns nporpaMMmnpoBa-
HUS U perucTpauuy gaHHbIX.
_|®I'_INIWI"I“’I“’FIQ—I"’IE'I_:(\;L—IE - Kak yxe oTmeuanock, pery-
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X1
UU
° T 1c—
X4 DI-9F "RS-485'
Lienb
DATA-

U2 Moaynb
UTaHUa
DC/DC
MNB10CC

—
[] UQU cUTyaumsx:

— _ a) Tekyllee U3mepeHHoe 3Ha-
Sl lelel =] 4YeHWe Temneparypbl BbIXOOUT
3a npepgenbl AuanasoHoB ycTa-
HOBJIEHHOrO TUMa faryuka (Tak,
Hanpumep, y UCNONb3yembix B
cuUcTeMe B KaqecTBe [aTyuKoB
Temnepatypet TCIM-1288 ¢ HCX
10001 npepgen uamepeHua Tem-
neparypbi cocrasnsier
-50...200 °C;

6) 06pbIB NPOBOAOB NOAKIIOYE-
HWUs TepmonpeobpasoBatens;

B) HapylleHWe napameTpos,
XpaHUMbIX B 3HEProHe3aBUCMON
namaTu;

r) annaparHas HeMcnpaBHOCTb
npuéopa, BbisIBNEHHas B NpoLec-
Cce CamofnarHoCTUKU.

B cnyyae aBapuiiHon cutya-
Uun B perynsarope asapuiHbIn
KaHan nepexoauT B pexvm aBa-
puA, BLIXOAHOW Kriou asapus
[] (KOHTaKT 6 KNEeMMHOW KONMOpKu
X2 perynstopa A5) nepexofuT B
OTKPbITOE COCTOSHUE, BKMIOYaeT-
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3¢ uﬁ% - nMsauus (Ha nnare ynpaeneHus
A6 unHpukatop HL1 "ABAPUSA”,

HEEE % NbE303NEKTPUHECKUIA  U3nyya-

oI Tens BA1)

=V === B kaxpon KOHKPETHOW aBapuit-

HOW cuUTyaumn (NyHKTHl a—r) pe-
rynsTop paboTaer no yCcTaHoBreH-
Homy anroputmy. B cnyuae

Pue. 10
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MPOMBILJIEHHASA 3/1EKTPOHMKA

aBapUIHOM CUTYaLMM NO NYHKTY a) NPy UH-
[VKaLWm 3MEPEHHOIO 3HA4YEHNs B KaHane,
B KOTOPOM MPOU3OLLIIAa asapumHas cutya-
Lms, HA M3MEpUTENbEHOM MHOMKATOPE pery-
nsTopa nosiensercs coobiieHne Err; kom-
raparopb! aBapUAHOIO KaHana OCTaloTca B
pa6ote, Ux COCTOsIHUE 3aBUCUT OT TOrO, 3a
KaKylo rpaHuLy auanasoHa Bbio W3Me-
PeHHOe 3HauYeHWe; aBapuHLIN KaHan nepe-
XOOMT B pPeXuM aBapusi. YpOBEHb BbIXOO-
Horo curHana MNI-perynaTopa npyu aTom
nporpaMmmpyeTcs 3apaHee.

Pabora perynsitopa npu aBapuiHbIX
cuTyauusix NyHKTOB B), I) npuBeaeHa 8 PO
Ha npubop.

B nnare ynpasnenus A6 mucrnonb3osa-
Hbl peauctopel TMna C2-33H, nogowmpyt
nobele gpyrue ¢ ponyckom +5 %. Konpen-
catopel C1—C3 — tuna K50-35 wnm
K50-29. TbesoanekTpuyeckuini unany4a-
Tens BA1 HPA-24AX MOXHO 3aMEHUTb Ha
HPM-14AX. CeteBoit Mogynb nutanus U1
n DC/DC npeobpaszosatent MOXHO 3ame-
HUTb Ha nobble Opyrue ¢ aHanornYHbIMK
TEXHUHECKUMWN XapaKTepuCTUKaMM.

Heckonbko cnoB 0 MeTopuke HacTpon-
ku MNLO-perynsiTopa B KaxAOM KaHarne.
MeToouka, KOHEYHO Xe, HOCUT PEeKOMEH-
faTenbHbl XapakTep ¥ NponsBOOUTCH B
ABa atana. ToyHas HaCcTpoOWka — Becbma
TpyOoemkas onepauusi, kotopas Tpebtyer
cneumarnbHbIX 3HaHWUIA 1Mo TEOpUK asToMa-
THyeckoro perynuposanusi. CyluecteyeT
MHOMO pPasfMyHbIX METOAWK HACTPONKK
MNLO-perynsTopos. B ocHoBe 6OMbLUWH-
CTBA M3 HUX JIEXWUT aHanu3 nepexofHon
XapakTepUCTUKN.

L7 [ N\
WAV

o t

Tycm

THay

Puc. 11

s sapanmsa napamerpoe MNMUO-peryns-
TOpa WCMONbL3YETCs  AOMNOSHUTENbHOE
MeHl0 napameTpbl MUA-perynstopa.
[ns Bxoga B gaHHOE MEHK HeoOXOOUMO
BLINONHUTL CriegyloLiue OeNCTBUS:

e Bbi6paTb HEOOXOOMMBIV KaHarn KHOMKON
KAHAN

onPoC '

e HaxaTb W yOepXuBaTb B TEYEHWUE [BYX

NMAPAMETP
nna :

Hactponka 3aknioyaeTcs B yCTaHOBKe
cnepyowmx napamerpos NMUO-perynsTo-
pa: 30HbI NPONOPLMOHANBHOCTK (KOf na-
pameTpa B MeHi0 Pb); noctosHHOM Bpe-
MeHM nHTerpuposaHus (Kof napametpa t);
NOCTOSIHHOM BpeMeHn audepeHLmpoBa-
HuA (Kog napametpa ty).

Ha nepsom 3atane HeOO6XOAUMO YCTaHO-
BUTb CrefylolimMe 3Ha4eHUs NnapameTpoB:
Pb =1;t =0,1; t; = 0. MNocne sToro Heot-
XOAUMO BBLIVTU M3 [aHHOIO MEHI0, BOWTK
B MeHio pabota u 3aaarb Heobxogumoe
3Ha4eHne Temneparypel (ycraHoeky MA0-
perynsitopa). locne 3apaHus NOAOGHLIX

CeKyH[] KHOMKY

napaMeTpoB Perynsitop BbIMOMHAET OyH-
KUMWM OBYXNO3ULMOHHOIO perynaropa.
Mocne 3anycka Bcel cUCTEMbI nony4a-
€TCs NepexofHas xapakTepucTuka, npuse-
AeHHas Ha puc. 12.
MepexopHas xapakTepucTuka xapakre-
pu3yercsi cneqyloiwmMM napametpamu:
THauy — Ha4anbHas Temneparypa B CUc-
TeMe (Ha4yanbHas TeMneparypa pacTeopa);
Tyct — 3apaHHas Temneparypa (yc-
Taekay);
AT — pa3max KonebaHuii Temneparypbil;
At — nepwof konebaHui Temneparyphi.
Ha sTopom 3tane Heo6xooMMo cHoBa
BOWTU B MeHIO napametpsbi NMUL-peryns-
TOpa U151 COOTBETCTBYIOLLEro kaHana, yc-
TAHOBWUTL  Criefylline  rnapamerpsi:
Pb = AT; t, = At; t; = 0,2t n BbINTM 13 faH-
HOro MeHlo. OnbIT NOLCKA3BLIBAET, YTO 411
6onblIMHCTBA Cry4aeB 3TW 3Ha4YeHUs na-
pameTpos 06ecne4mBaloT  HaCTPOWKY
NML-perynsTopa, 6nm3kyld K onTuMarib-
HOW, 1 fanbHenLwas KoppekLuus napamer-
poe He TpebyeTcs.

Cepre# LUKLLKWH,
avangard@rol.ru

Jlutepatypa:

1. Y. Hosukos. Hoseit MNL-perynstop
ot komnaHum «OBEH». — ABTomatmnsauyvs
v MNpoussogerso, 2003, Ne 1, ¢. 2—7.

2. B. KysuiyuH. ABTomarnyeckas Ha-
crpovika perynatopa TPM101. — Asroma-
tm3ayms n lNpoussogereo, 2003, Ne 2,
c. 2—6.

Rainbow Technologies
cepTuhMuUMpoOBaHa NO CTaHAAPTY

1SO9000

AHBape 2004 r. komnaHua Rainbow

Technologies (www.rtcs.ru) nonyumna

ceptudmkat no ctangapty 1ISO9001-
2001, nopTeEpaMB, TAKMUM 06Pa30M, HTO Ypo-
BEHb MEHE[)KMEHTa KOMMNaHUM COOTBETCTBY-
€T MeXAyHapoaHbIM TpeboBaHUaM. 3TOT [o-
KYMEHT NoATBEpXAaEeT COOTBETCTBUE CTaH-
napty kavectea FOCT P MCO 9001:2001 npo-
M3BOLCTBEHHbIX NPOLIECCOB BHYTPW NOLpasfae-
NEHMA KOMNaHUKW, 3aHMMAIOLLMXCA 3aKYMKOW,
XpaHeHneM W AUCTPUGYLMEN INEKTPOHHBIX
KOMIOHEHTOB.

Cepmdomkar cpokom Ha Tpu ropa BolgaH [o-
CyOapCTBEHHBIM OPraHoM Mo cepTudgmKaumm cn-
cTem kavectea BHUMHMALL (OCCK MALL), ko-
TOpbLIN NPOBOQUI NPEABAPUTENBHYIO NOLATOTOBKY
1 chuHanbHbIM aygut. PaboTa Benach B odmcax
KOMNaHWW, pacnorioxeHHblx B Mockee, CaHkT-
Metepbypre n EkatepuHbypre. B xoge nogrotoe-
KU K cepTimKaLmmn Gbinl OCYLLECTBIEH MHXUHU-
PYHI NPOVM3BOACTBEHHBIX GU3HEC-NPOLIECCOB — MX
chmkcayma, onucaHue U CUCTEMaTU3aLIMA.

MpoBefexre cepTMthmKaLmm NO3BOIMIIO Npespa-
TUTb MPOM3BOACTBEHHBIN NPOLIECC B CTPOMHYO Mpo-

3pauHylo CUCTEMY, UMEIOLLYIO «BCTPOEHHBIN» Me-
XaHM3M KOHTPONA KauecTsa GU3HEC-TEXHONOMMIA.
$lnpom aToro MexaHmama crana cryxo6a yrpaerne-
HUS Ka4eCTBOM, B COCTaB KOTOPOM BOLLINKM COTPYA-
HukM Rainbow Technologies, npowuegLume crieum-
anbHoe 06yHeHve. B 0653aHHOCT Cry)kGbl BXOOUT
BELIEHNE HEMPEepbLIBHOMO ayauTa N KOHTPOIA Kade-
CTBa NPOU3BOACTBEHHbBIX MPOLIECCOB, CBOSBPEMEH-
HOe MHhopMMpOBaHWe PyKOBOACTBA O BbISBIEHHBIX
HEZOCTAaTKaxX M HapyLUeHUsX, BbIpaboTka COBMECT-
HbIX  KOPPEKTUPYIOLLMX W MNPEBEHTUBHBLIX Mep M
KOHTPOJb 3& WX UCTIONHEHNEM.

OauHbt  ceptudpmkatr noseommt  Rainbow
Technologies coxpaHUTb 1 YNPOUUTL NOJOXEHNe
BefyLLero nocTasLLVKa 371eKTPOHHbBIX KOMIOHEH-
TOB M Haubornee NOSIHO Peanu3oBaTh OCHOBHYIO
CTparerneckyio 6MsHec-3afaqy: NoBbILLEHWE Ka-
4ecTsa 06CIYXMBaHWA KIIMEHTOB B COOTBETCTBUM
€ MeXOyHapoaHbIM CTaHAAPTOM.

B. . KaraHoB

KomnbloTepHbie Bbl4MCNeHUs B cpepax Excel u MathCAD

HomnbioTephbie
BbIYMCIEHHA B Cpepax

EXCEL
. Ma*hCAD

Mocksa. lNopsias nuHus-Tenekom, 2003. — 328 c., v

B KHUre 13naraioTcsi OCHOBbI YHUBEPCANbHLIX MaTeMaThueckux nporpamm Excel n MathCAD, pa6ota-
IOLUX B Cpeae orepaumoHHon cucteme Windows.
PaccmoTpeHbl peLleHrs ¢ NPUMEHEHMEM KOMMNBIOTEPA PasHOOBpasHbIX 3aa4, OTHOCALLMXCA K MaTema-
TMKE U U3MnKe, HeGEeCHOW MexaHVKe M KOCMOHaBTUKE, PafMOTEXHUKE W FEHETUKE, KOMMEPLIMK 1 MeauLm-
He. B o6L4el cnoxHocT npmeeeHo 30 Nporpamm, No3BONAIOLLMX BbINOMHATE KOMNLIOTEPHBIE BbINUCTIEHUA
B PaMKax 3J/1eMEHTapHON U BbICLLEN MaTteMaTuKK.

! ) s X [ns WMpoKoro kKpyra yuitarenein — nonb3oBaTenel nepcoHasnbHbIX KomnbloTepos. bynet nonesHa
Y LUKONbHUKAM CTapLUMX KIACCoB, YHallMMCs KONMeaXen, CTyneHTaM TexHukyMoe 1 BY3os, acnvpaHTam,

5 1. CxemoTexHuka Ne 3

a TaKKe UHXEeHepam-npakTMKaM CMEXHbIX CrieLuanbHOCTEN.
KHUry MOXHO Npuo6GpecTu B peakumm, a Takxke No noyTe, Nepeyncnvye Ha cueT pefakumm 150 py6.
BaHKOBCKMe PeKBM3NTLI M NOpPRaoK OopPMITeHUs NMpUBEAEHb! Ha MNOCNeaHein CTpaHuLe XypHana.
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® www.dian.rv

Cxemotexnvka Ne 3 mapt 2004

(NMpononxenue. Hayano — Ne 1/2004)

KomMmnbroTepHoe

CXeMmoTexHmn4yeckoe
MoaenmpoBaHme JINEeKTPOHHbLIX

YCTPOMCTB

B gaHHoOV cTaree paccMaTtpuBaercs MOAETMpoBaHNe CPEACTBaMU PO
rpamm Electronics Workbench (EWB) u Micro-Cap (MC) seinpsimutenes
[IEPEMEHHOIO HarpPsKeHUs1 Ha rosnyrnpoBOAHUKOBbLIX AMOAaX.

OagHononynepuoHbie
BbINPAMUTENMN

BecTtpaHcopmaTopHble CXeMbl

BuptyanbHas mMopenb npocTeniero
OQHOMONYMNEePUOQHOro BbINPAMUTENSA, pa-
6oTaloLLero Ha Pe3aUCTUBHYIO Harpysky, B
nporpamve EWB nokasaHa Ha puc. 19.

MNapameTpbi MoAenu NpUBEAEHbI HAXE.

BuptyanbHble KOMMOHEHTbI. VcTou-
HUK NepeMeHHoro Hanpsbxkenua E1: pen-
CTBYIOLLEE  3Ha4YeHWe  HanpsXXeHus
(Voltage) — 22 V (Bonbt), 4vactota
(Frequency) — 50 Hz (l'epu) u chaza
(Phase) — 0 Deg (Degree — rpafycos).
Dvopn VD1 — kpemnuesbivi Tvna 1N4001.
Pezuctop R1 — 100 Om.

BupTyanbHble cxemHble npubopbl.
AMNEepMETP U BOMBTMETP MOCTOAHHOMO
Toka (DC — Direct Current). Ocumnnockon
(prc. 20) pBYXKaHAMBbHBIA: CKOPOCTL ropu-
30HTanbHOM passeptku (Time base) —
5 ms/div (Mc/oen — MUnnMcekyHa Ha fae-
NeHve LKarsbl); HyBCTBUTENIbHOCTL BEPTU-
KanbHon passeptku — 20 V/div (Bonbt Ha
pernenve), kaHan A — BepxHWA fny4 CMme-
weH no Beptukanu (Y position) Ha 1,4 pe-
neHus, KaHan B — HWxXHUIA nyd cMmelleH
(X position) pONOAHWUTENBHO BHWU3 Ha
—2,8 penexus.

Pesynbrarbl MoagenuposaHus. Npubo-
pbi (pUc. 19) OKPYrNEeHHO NOKa3bIBAKOT, HTO
CcpeaHun TOK, NPOTEKalLWuMn 4epes Ha-
rpy3ky (peauctop R1) paBeH 92 MA npu
Hanpsxenun 9,2 B. Bepxnas ocumnnor-
pamma (puc. 20) naeT KapTmHy CUHYCOW-

Sy

NanbHOro HanpsXeHus, MpUNOoXeHHOro K
BXO4Y BbINPAMUTENA, & HUXHAA — Ha ero
BbIxoAe (Harpyske). Mon OTKPbIT TONBKO
B T€ NONynepvofbl, Korfa Ha Hem [ew-
CTBYET MNONOXUTENBHAA NOAYBOSTHA Hanpsi-
xeHun. ConoctaBuM 3TW pesynbTathl C
Teopuein. BUgHO, 4TO Ka4eCcTBEHHO KapTu-
Ha coenagaer. Paccuutaem TOK 4epes
Harpy3ky. MNpu pencTBytowemM 3Ha4eHun
Hanpsxenus 22 B amnimTyna B V2 pas
6onblie 1 pasHa npumepHo 31 B, a cpepn-
Hee 3Ha4YeHWe BbINPAMAEHHOrO Hanpsxe-
HUA (MOCTOAAHHAA COCTaBNALLAA) ANA Of-
HOMOMNYNepUoOJHOrO BLINPAMUTENA B T
(«nM») pa3 MeHblle, T. €. pPaBHO
31/ = 9,9 B. Torpa TOK B Harpy3ke paseH
9,9 B/100 Om = 0,099 A = 99 MA. 3ToT
NPUBIIKEHHDBIN PAcYeT, He YHUTLIBAIOLLIUIA
NafeHvs HanPsXeHWs1 Ha OMOoAe 1 amnep-
MeTpe, NoKasblBaeT Ka4eCTBEHHOE COoBMa-
[leHne ¢ BUPTyanbHbIM 3KCNEPUMEHTOM.
[na uamepenus Ko3h(pULMEHTOB MyJib-
Cauumr ToKa 1 HanpspKeHUs MOXHO MepexsTo-
YUTb NPUBOPBE HA NepeMeHHbi Tok (AC) u
B3ATb OTHOLLEHWE HOBbIX NOKa3aHun K npe-
obipywuM. py xenaHnm MOXHO Takxe
nposecTy 6onee NOAPOOHBIA CNEKTPANbHBINA
aHanM3 ToKa UMM HanpsXXeHUsA Harpysku.

Coser (EWB). BuprtyansHbie CXeMHble
npubops! (amnepmeTp v BObTMETP) 06-
nagarot nHepyye, cBs3aHHoN ¢ rnposege-
HUEM pacHyeToB TepexofHEIX MpPoLeccos,
1103TOMY NpU OFpaHNHEH BPEMeH Ha-
6MI0LEHVISI X NOKa3aHUs MOTyT ObITE VHBI-
mu. Hanpumep, 3T0 MOXHO 3aMeTwTb,
ecrv ana Habriofenys ofHoOro Kagpa,

Bovigs B Analysis Option v Instrument, yc-
TaHoBuTL Pause after each screen (naysa
rocne Kaxgoro kagpa).

BuptyanbHaa mogens B8 MC npusepe-
Ha Ha puc. 21.

BupTyanbHble KOMAOHEHTbI. VICTOHYHMK
nepemMeHHoro Hanpsxenus: Part=E1,
Model = sin, amnnuTypa  HanpskeHus
A =31, 4yactora F = 50. [luon VD1 — kpem-
HueBbi  Tuna  1N4001.  Pesuctop
R1 =100 Om.

BuptyanbHble npu6opbl. AHanu3 Bbl-
nonHsietcs B pexume Transient. 3afaHuve
napamMeTpoB MOOENMPOBaHUA MPOU3BO-
OUTCA B OKHE, NOKa3aHHOM Ha puc. 22.

3pecs B okowke Time Range npocTas-
NAETCA AManasoH U3MEHEHUs aprymeHTa
(Bpemenn) B hopmare T, [Tl C yde-
TOM aHanusa Hadana NepexogHoro npo-
Liecca npy BKIKOYEHUM OH BbIGPaH paBHbIM
NATU NepuodaM NPUROKEHHOr0 CUHYCOU-
LAnbHOrO HanpsXkeHus, T. e.

Tmax = (5x1/50) ¢ = 0,1 ¢ = 100 mc.

OTCyTCTBME €OMHUL, U3MEPEHUS B 3TOM
(KaK ¥ B OpYrvx OKOLLKaXx) 03Ha4aeT UCronb-
30BaHWE OCHOBHbIX €AuHUL, B cucteme CUL.
Hauano awarmuza T, NPWHATO pPaBHbIM
HymiO, U 3TO MOXHO He nevaratb (puc. 22).
Ecrv uccnepoBaTens He UHTEpeCyeT nepe-
XOAHbIN NPOLIECC, TO 3AECh Xe Yepes 3ans-
TYIO MOCNE YKa3aHWA OKOHYaHWA aHamsa
ykasbiaeTcs ero Haqano T,;.. Bripouem, aty
HacTb MOXHO OTCEYb NOCNEAyLLMM Bbl6o-
poOM pauanasoHa BbIBOAWMBIX Ha rpadvk
pe3ynstatoB. B okowke Maximum Time
Step BbIGUPaETCA MakCUMaSTbHBIA Luar UH-
Terpvposanus. Pacyet nepexofHbIX Npo-
LieccoB B MnporpaMme BefeTcs C nepemer-
HbIM LLIarom, BbibMpaeMbiM aBTOMaTUHECKM.
BenuyuHa 3T0ro Lwara onpepensieTcs gony-
CTMMOW OTHOCUTENBHOW oLwmnbKkor RELTOL,
KOTOpas Mo YMOMYaHUK0 NPUHATA PaBHOW
0,001. Ecnm aToT war He 3agaH unu npu-
HAT PaBHbIM HYIMIO (CM. pUC. 22), TO Makcu-
MarlbHbIN Lar UHTErpupoBaHUA NPUHUMaET-
€A 1o ymon4anuio pashbiM (T, . ~T . )/50.
Takvm obpasom, B COOTBETCTBUM C pUC. 22
3TOT Lwar cocvaB/ifeT 2 MC.

B paHHOM nporpaMmMe MOXHO NOCTPOUTb
OOHOBPEMEHHO 00 AEBATU rpachukoB. Bbl-

VD1 1H4001
d Bt 2
VO 1N4001 3 “
R1
[ 521am A E1 160
= T
R1
>m22w5o Hz/0 Deg Hmo o L9213 V Puc. 21
]
Puc. 19 Fun 1 Add l P j ‘ Stm,,i Propestes. i Help ‘
e Tane Rarge K] T BwOpwo [Nomal ]
YRR . "S_ﬂ Masmm Time Step BT SteeVaistes [Teo <
A Number of Points 7 Dpetsing Port
Expand - round 13 Teupershue [Lnear v} [27 1~ Gperetng Port Dy
Timebase . -~ Trigger o £ Autc Scale Ranges
y 5O0msidiv I} e -y Pl x
/ $ Epesson | ¥ Expessonon | XRowge | YRenpe |
AW ANAY IR R?oﬁ:;?[imm = "”" ams = = D_ i fvs ooz jewaoz
R A N N T o ot [wwn
v & [zoviow CL - F fen foropez ™ josoot
M Ypositon [ 140 [5] ¥ position [2.80 o] L. [sta [eion0ez  [04
. o oc At O . & Y S [ty 7000z Jozonss

Puc. 20
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NPOCTO U AOCTYMNHO

60p nepemeHHbIX onpeaenaeTcs nocTae-
neHHOW 3afadven. [uana3oHbl U3MeHeHus
NEPEMEHHbIX, BbIBOAUMbIE Ha rpadmk, Mo-
ryT ObiTb NPUHATLI aBToMaTuyqecku (Auto
Scale Ranges) vnm 13 oueHO4HbIX pacye-
TOB; fianee OHW MOTYT PefaKkTUpOBaTbCA.

Ha puc. 23 nocTpoeHo naTb rpadwv-
KOB, NpuyeM Ha rpacdwukax 4 v 5 nytem
ycpegHeHus (onepatop «AVG»
average, cpegHee) nony4eHbl cpegHve
3HA4YEHVN HanpsXXeHWAa U Toka B Mepe-

D10.CIR

durKkax M KOMMEHTMpOBaTbCA He 6yayT,
NOCKOMNbKY MPWHATBLIE B Ha4ane Avanaso-
Hbl BUOHbI B COOTBETCTBYIOLUMX OKHax
BbI6OpA CBOMCTB, @& OKOHYaTESIbHble — Ha
Lkanax rpagwkos.

MaMeHeHve Luara MHTerpyupoBaHmMa Mo-
XET 6bITb OCYLLECTBIIEHO TAKXKE U3MEHEHW-
em vHTepeana mopenvposanmva T, — T,
Boo6uie xe, 6onee TOHKan HacTpouka pe-
Xuma aHanmaa MOXET GbiTb NposefieHa B
okHe Global Settings (rno6asbHble yCTaHoB-

Power Default mMoxHO nepewTtn oT Tpaau-
UMOHHOrO MeToda Tpaneuwmii, 06bl4HO Mpu-
MEHAEMOTO [N18 WHTErpupoBaHua audde-
peHumanbHbIX ypaBHeHun, K metody Mvpa
(Gear), Haubonee achhekTVBHOMY NPU MO-
LENMPOBaHUN TaK HA3bIBAEMbIX “YKECTKUX
mmbdbepeHLmManbHbIX YpaBHEHW, ONUCbIBa-
HOLLIMX LUMPOKOMOMOCHbIE cucTemsl. Mpu Ta-
KON 3aMeHe aBTOMATUHECKM MPOUCXOLQMUT
TakKe CMeHa pafa Opyrvx napameTpos,
Hanpumep, RELTOL sospactaet po 0,01.

D10 CIR

40. T T T

40 T

T T T
!

500m
400m

200m

400.m

Om

100m

0 Om 20m 40m 60m 80.m 100m ‘om 20m 40.m 80m &0m
Avg(v(2) Lyg(v(2)
T T
200m 240m
160m
160.m
&0 m 20m
om o 2m aom §0m &om
Lvg(I(R1)) Lvg(i(R1))
T T
Puc. 23 Puc. 24
XOfHOM npouecce OT Havana x| Toatomy nocrne nogobHbIX K-
MOAENUMPOBaHUA. Pt Scales and Fomals | Cokrs, Fonts andLines | Heade: | Save Cuves | TodiBer) CMEPUMEHTOB  XenatenbHo
N3noMbl Ha 3TUX rpadmMKax . |oaves - -~ o SR - , BEPHYTLCA K UCXOLHbIM 3Ha-
CBUAETENLCTBYIOT O TOM, YTO m Pagoton T lmsgeton T |il YeHMSIM HXATveM Ha KHOMKY
BbI6PAHHBIA  MaKCUMaJIbHbIN e Rengebigh [0 Rengetign [0 ; Standart Default, nHade sce
lwar uHTerpupoBaHuA BENUK. usliRT) Gidspeeng 002 'l Gaaspacig {0 ! nocnegytuiee MOfenupoBa-
Ecnw 3TOT pesynkTart He ycTpa- |, Bk GidSpeony [0 ||| BoGidSpasng 0 ’ Hue ByneT NpoBOAMTLCA MpU
MBaeT, TO PeKOMeHayeTcsl Mpo-  ~ |  Scae_Fomat| 0DgiEngncemyg | | Sede Fomat | 0DgtEngreeing 3TUX HOBbIX YCTaHOBKaX, & 370
BECTY aHaNM3 C YMEHbLUEHHbIM | Vake Fomsl | 00igtErgreeirg | | Vabe Famat| 0DigtErgresiny MOXET o0KasaTbCs Hexena-
Ha NOpAACK LuaroM, Hanevaras futoScais [ Log AvoScse | T tog TenbHbIM ANs GONbLLUMHCTBA
B oKolike Maximum Time Step e ol ‘ - ! opyrux 3anad (B TOM yucne
B faHHOM criydae 0.0002 wniu M 7 Seme Scales e Common Fomets| LNA TrOTOBbIX Mogenen u3
0.2m vnu .2m (pa3penutens — —— = T seeRangebdts LWTaTHon  6MBIMOTeKM  Npo-
TO4Ka). 3Ty Npouenypy yMeHb- [ or ] omem | N | Copoora | rpammbl). Bce BbILLEU3NOXKEH-
HOE MO NMOBOfY HACTPOEK Pexu-

LUEHWA LLIara MOXHO NOBTOPATb
0O NONy4YeHua npuemnemblix
pesynetatoB. Hanpumep, Ha
puc. 24 nokasaH peaynbtar npu Lare B
0,02 mc.

Mepep BLIBOOOM 3TUX rpadvKOB Ha Mne-
YaTb MPOU3BEAEHO UX HACTUHHOE pefak-
TUpoBaHve. [ina 3TOro [BOVHLIM LLIEITKOM
JNIKM no nonto rpahmkoB BbI3bIBAETCA CO-
OTBETCTBYIOLLIEE OKHO (pUC. 25).

3neck vmeroTcs 60nbLuME BO3MOXHOC-
M U3MEHEHWNA (HOPMATOB LLKam, TOMNMLWK-
Hbl ¥ UBETOB NWHUWA, LUPMUMTOB U T. N. B
[l2HHOM Cny4ae Npou3BELEHO U3MEHEHVE
MaclwTaboB MO OCKM OPAVHAT 4HeTbipex
HUXHUX rpachmkoB, MO3TOMY AMANA30HbI
HaneyaTaHHbIX rpacvKoB pPacxopsaTca C
yKasaHHbiMU Ha puc. 22. MogobHble pac-
XoxaeHus 6yayT U B nocnepyroLmnx rpa-

Puc. 25

Kv), BbI3bIBAEMOM HAXATHEM Ha MKOHKY (G
Ha naHenu paboumx VHCTPYMEHTOB. 3pech
MMEETCA BO3MOXHOCTb Kak Bblbopa MEeTo-
[12 VHTErpuypOBaHUs, Tak ¥ MHOTOHMCIEHHBIX
napameTpo. (6onee 30), BKNOHAA OTMEYEH-
Hyl0 Bbllle OTHOCWTENbHYIO  OLLIMEKY
RELTOL. Psg napameTpos npegycMarpuea-
€T HaCTPOWKM NpY aHANM3€e BbICOKOBOJILT-
HbIX UMWY CUIMBHOTOYHBIX Lienei. Bcemu atu-
MW HacTpovKamu Hago nNoNb30BaATLCS
BECbMa aKKypaTHO M TOMNBKO B CaMbiX «6e3-
HaOEXHbIX» CryyasX, NpeasapuTenbHO 03-
HaKOMMBLUMCb C MaTeMaTUHECKOW CYLLIHOC-
Tol0 CaMuUX METOOOB. XOTA MOXHO M
NO3KCNEPUMEHTMPOBATD, MCMONb3Ys METOf,
nogbopa. Harnpumep, Haxas Ha KHOMKY

MOB aHanu13a MOLEeNMpoBaHUs

NPUMEHUTENBHO K Nporpamme
MC, 2a MCKIOHEHNEM TEXHWUYECKMX fieTa-
nen, uMeeT HeMoCPefCTBEHHOE OTHOLLIEHNE
v K nporpamme EWB. B nocrnepgHei npo-
rpaMme Mpu HEMpPasuibHOM BbIGOPE pexw-
MOB NosBNAETCA CooBLLEHME 06 OLIMOKE, 1
OHa He BbigAeT pe3yrbTaTtos, noka He 6y-
LEeT Npou3BefieHa COOTBETCTBYHOWAA Ha-
cTporka. Bbixog w3 nogobHon cuTyaumu
6yneT paccMOTpeH B NOCNeayowmx CTaTb-
AX NPEAMETHO NMPUMEHWUTESTBHO K KOHKPET-
HOMY Cry4ato.

lponormkenve crienyet

lNeHpux Kappawes,
Gkardashev@yandex.ru
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Cxemotexruka Ne 3 mapt 2004

HNewndcpaTop xona ManuecTep-Ill

B anpenbckom HoMepe XypHana 3a 2002 r. paccmaTpnBanuch cxem-
Hble pelueHus wungpparopa m gewmgpparopa koga MaHqecrep-il.
Uinchparop nocTpoeH Ha OCHOBE JIOrNYECKOro 3anemMeHrTa «Vcknwoyva-
rowjee UJTN», u ero ¢hyHKUNOHMpOBaHNE He Bbi3bIBAET BOMPOCOB.
Yro xe Kacaercs geLunchparopa, TO B €ro CTPYKType COREPXNTCSs
chopmuposaTesns MMNyIbCOB, 06N1a[aroLWMi HEKOTOPbIM “UHTENNEK-

TOM” — Ha OQHOM M3 BbIXO[OB OH
wme” uMnynbChbl, KOTOPbIe COOTBE

AOJKeH BOCMNOJIHATL “Hefgocrar-
TCTBYIOT (hpPOHTAM BXOQHOrO CUr-

Hana. B cBsi3u ¢ 3TUM y HEKOTOPbIX YMUTaTenes BO3HUKIIN BOMPOCH]
10 KOHKPETHOM peanu3aumy ¢hopMyupoBaTens Ha IOrMYeCKuX ane-
MeHTax. OQHaKo BMECTO geTanu3aymm cxems! chopmmuposarens B

3TO¥ cTaTbe NPHBORNTCA HOBOE, bonee npocroe pelueHue AeLuncgh-

paropa, npegnoxeHHoe B [1].

anoMHUM  COfEpPXaHue  3afaquu
Lindbpaumn/pgelumcbpanum Kopja
ManuecTep-Il.

CurHan Manuectep-ll ncnonbayetcs B
TENEKOMMYHUKaLMOHHBIX cucTemMax ans
BbICOKOCKOPOCTHOM fepefaqn OaHHbIX 10
NUHUK cBA3w. ITOT curHan (puc. 21 u3 [1])
MOXHO fOfNy41Tb CYMMUPOBaHUEM 10 MO-
Oynio aea (C NOMOLLBIO NTOTMHECKOro 3ne-
MeHTa «Vcknovatowee WUINN») curHanos
NRZ u C (gaHHbIX 1 cuHxpocurdana). Oc-
HoBHas ocobeHHOCTb curHana MaHuec-
Tep-ll cocTouT B TOM, 4TO OH HUKOrfAa He
“zamupaet”. MNpu nepepade AnvHHON Le-
noYku eauHUL YacTtota curHana Manuec-
Tep-ll coBnagaet ¢ yactoTon f, cuHxpocur-
Hana C. To xe Habniopaetcs wu npu
nepepaqe ANVHHOW Lenoyku Hynen. lMo-
3TOMy faxe B TOM cny4ae, Korfa 4acto-
Ta ucxopHoro curHana NRZ ctpemures K
Hynto (F—0), yactota curHana MaH4ec-
Tep-ll ocTaeTca NOCTOSHHON (MOMEHTamMu
cMmeHbl hasbl curHana npeHebperaem).
Mpv nepepave YepepytoLlenca nocneno-
BaTENbHOCTU Hyney v emuHuy 4YactoTa
curHana Manyectep-ll cosnafaeT ¢ yac-
ToTOM curHana NRZ.

Ewe ogHa ocobeHHoCTb curHana Man-
yectep-ll cocTouT B TOM, YTO OH BCErga
M3MEHSIET COCTOSIHWE B cCepeavHe BUTOBO-
ro HTEpBana, YTo No3BONAET YCTaHOBUTb
Y NOAAepXMBaTb CUHXPOHWU3ALUMIO NMPUEM-
HVKa C MepefaTyuKoM.

Kak yxe otmeyanocs, Lwuchpatop Koda
MaH4ecTep-ll MOXeT ObITb BLINONHEH Ha
IOBYXBXOLOBOM 3nemMeHTe «MckniouatoLiee
Wnn» (puc. 24 ns [1]).

OunbTp B Windpatope npegHasHayeH
AN NOJABNeHUs KPaTKOBPEMEHHBIX UM-
NynbCoB, KOTOPblE MOTYT BO3HWKHYTb W3-
3a HeupgeanbHOro COBMafeHVs cnaga cur-
Hana C co cnagom vnu (OpoHTOM curHana
NRZ.

50 MIN'y. C yyeTom BO3MOXHOrO “mpoXxa-
HUs (hpOHTOB” (mXUTTEPA) BXOJHOMO CUr-
Hana COOTHOLUEHME 4acTOT MOXeT ObiTb
HECKOMNbKO YBENWYEHO, Harnpumep, [0
ypoBHs H = 4,0. lenepatop G pa6otaer
aBTOHOMHO, T. €. OH HE CUHXPOHU3UPOBaH
BXOOHbIM CMrHANoOM ¢ NMHUM. TOYHOCTL M
CcTabUnNbHOCTE reHepaTopa MoOryT 6biTb
CPaBHUTENBHO HU3KUMM, BaXHO TOMbKO,
4TOObI MAKCUManbHOE OTKNOHEHWE YacTo-
Tbl reHepaTopa B CTOPOHY €€ CHUXKEHWs
He NPUBOAWUNO K YMEHbLLEHUIO (hakTuyec-
KOro 3HayeHuws napametpa H Huxe pac-
YETHOIO YPOBHSI.

Delumcpatop BbINONHEH HA OCHOBE KO-
HEYHOro aBToMaTa — KOMOWHALWMOHHOIo
yctporictea D2 (B paHHOM npumepe pea-
nu3osaHHoro Ha ocHoee MN3Y) ¢ nogknto-
YeHHbIM K ero Bbixogam peructpom RG.
Tpu paspsaga 37T0ro permctpa BbifeneHbl
NS XpaHeHUA TeKYLLero COCTOSIHWA Bbl-
xomHbix curHanoB NRZ* u C*, a Takxe
curHana ERR o6HapyxeHust OLLUMOKM KO-
LMPOBaHWA BXOLHOMO curHana. 3tv v apy-
rve paspagel peructpa RG otobpaxator
TeKyLlee COCTofHWE geluvdppartopa v no
Lenam obpaTHOW CBA3WN NnepefatoT Ha af-
pecHbie Bxofbl M3Y. Mo GpoHTy curHana
W ¢ Beixoga reHepatopa G B peructpe RG
thvkevpyeTca kof, a B Tpurrep D1 3aHo-
CUTCH pe3ynbTaT 04YepegHoro onpoca co-
cTosiHuA nuHun. CurHan Z ¢ Bbixoga 3To-
ro Tpurrepa, TakKXe KakK W CurHanbl
06paTHON CBA3M NOCTYNAIT Ha afpecHble
xogpl M3Y.

Mpy pewwucpaumn koga Manyectep-li
YCTPOMCTBO MPOXOAUT HYepe3 MHOXECTBO
COCTOSIHUI, K&XA0E U3 KOTOPbIX 3aBUCUT
KaK OT npegbicTopum (OT COCTOAHMA pe-
ructpa RG), Tak u ot pesynbrarta nocne-
[OHEro onpoca cvrHana B NHWK (3TOT pe-
3ynbrat 3acdmkcuposaH B Tpurrepe D1 B

Cxema onvcbiBaeMoro peLumg-
patopa [2] npvBefeHa Ha puc. 1.
lenepatop G opMupyeT nepuo-
nvdeckui cyvrdan W onpoca nuHum
M npvema fAemppupoBaHHbIX
CUrHanoB B BbIXOOHOW perucTp
RG. TaktoBas yacToTa reHeparo-
pa B HaHHOM cnyyae npesblllaeT

CKOpPOCTb nepepaqyn pAaHHbIX 1o MaHueq

Bewudparop
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nuHum B H = 3,33 pasza. 310 03Ha-
YaeT, YTO MPU CKOPOCTU NEpefasn
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OaHHbIX N0  NWHWUK, paBHOMN

15 Méwut/c, yactoTta curHana W ¢
Bbixoga reHepatopa G paeHa
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1

BMOe curHana Z). B kaxgom Takte curHa-
na W npoucxoguT BblYMCNEHUE HOBbIX
3HaveHu curHanos NRZ* n C*, a Takxe
cvrHanos o6paTHOM CBS3W, OMNpenensito-
KX HanpaeneHus nepexopa K nocnepy-
oM coctosiHuaM. ObLlee YMcno cocTo-
fSHUM  gewwudpatopa  3aBUCUT  OT
napametpa H, TpebyeMbix BO3MOXHOCTEMN

NPOTUBOLENCTBUA BIAUSHUIO OXKUTTEpa

BXOZHOIO CMrHana v 3afiaHHoro ypoBHS

Jetanusauum oLn6oK B NUHWK, €CNK TPE-

6yetcs ux pacrosHaesaHue. Yucno cocro-

SIHUA MOXET nexarb, Hanpumep, B aua-

nasoHe oT 32 o 256. Bmecto N3Y moxeT

MCNONb30BaTLCH MPOrpaMMmupyemasn noru-

YyecKas mMatpuua unu “KecTkas” CTPYKTY-

pa K3 NOrN4ECKUX 3MEMEHTOB.

Curran Manuyectep-ll (puc. 2), Kak yxe
oTMeuyarnoch, (PoOpMUpyeTcs CYMMUPOBAaHM-
€M 110 MOZYNto 2 MCxopHbIx curHanos NRZ
v C (BaHHbIX U CUHXpOCUrHana) u nocry-
naet Ha Bxop D Tpurrepa D1 (cm. puc. 1).
MomeHTbl onpoca curHana Manyectep-ll e
0653aTeNLHO COBMNAAAINT € €ro YCTaHOBMB-
LUMMUCA 3HAYEHWSIMM, TaK Kak reHeparop
G He CUHXPOHW3UPOBAH CUIHASIOM C NTUHUN.
WHbiMM cnoeamu, (ppoHT curHana onpoca
W MoXeT npakTuyecku coBnafarhb ¢ (OpoH-
TOM unu cnafoM curHana Manyectep-ll. B
3ToM cny4ae B Tpurrepe D1 ¢ pasHow Be-
POSITHOCTbLIO ByAeT NpwHAT curkan nor. 0
wm 1.

Ona onpeneneHHoCcTV MPeanonoXuM,
YTO B TAKUX “CTIOPHBIX” CUTYaUUAX NPUHA-
Tole B Tpurrep D1 curHanel cooTBeTCTBY-
0T 3HAYEHWsIM, NOKa3aHHbIM PAJOM C BEP-
TUKanbHbIMW CTPENKamu Ha Auarpamme
curdana Manuectep-ll. Tak, B Hauane Tak-
Ta TO* MOMEHT onpoca curHana Manuec-
Tep-ll npyumepHo coBnagaeT ¢ ero nepsbiM
(bPOHTOM; MpK 3TOM, KaK Npeanonaraem,
Tpurrep D1 ocraetcsi B HyneBoM cocTos-
Huy (cMm. obo3HaqeHve “0” pspom ¢ nep-
BOW cnesa ctpenkow). Mocnegytowme on-
pocbl  COOTBETCTBYIOT  (puKcauum B
Tpurrepe D1 cnepyilowmx COCTOSHMIA
11100011011001001100 v 1. p.

Mpu OTCYTCTBUM MCKAXEHWIA BXOAHOIO
curHana v 3afaHHoOM oTHoLueHun H = 3,33
ONUTEeNbHOCTM BUTOBOrO UHTEpBana cwr-
Hana MaHuectep-ll K nepuogy curHana W
MOXHO OTMETUTL CrepytoLlee.

e HusKo4acTOTHbIE KOMMOHEHTLI curHana
MaHuecTep-ll, T. €. UMNyNLCbI UNK Nayabl
MeXAY HVUMW ANWUTENbHOCTLIO, paBHON
ofHoMy GMTOBOMY WMHTepBsasly, onpaLlu-
BalOTCA TPEMSA UMK YETLIPLMA (PPOHTaMK
curHana W. Tak, B nHTepBane BpeMeHu
T17* nonyyeHbl YeTbIpe €OUHUYHBLIX OT-
CyeTa BXOAHOro curHana, CooTBETCTBYHO-
LLive nocrnegHemy (Ha guarpaMmme) LLIMpo-
KOMY  MONOXMUTENBHOMY  MMMYSbCY
curvana Manuectep-ll. Maysa nepep, atvm
MMMyNbCOM  Onpalumeanacb Tpu pasa
rpynnoi otcyetos J18 u T. 4.

o BbICOKOYACTOTHbIE KOMMOHEHTBI CUrHa-
na Manuectep-ll, T. e. uMnynbCbl UK
nayssl MeXgy HUMKU BRvTenbHOCTbIO,
PaBHOW MoNoBUHE BUTOBOrO MHTEPBANa,
onpalIMBalOTCA OOHUM uNW  ABYMSA
thpoHTamu curHana W.

Takum o6pasom, npu H = 3,33 Herpe-
pbiBHasi MOCNefoBaTeENbHOCTb OTCHETOB
No3BOMIAET pacno3HaBaTtb W pas3nuyaTb
HU3KOYACTOTHbIE U  BbICOKOYACTOTHbIE
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KOMMOHEHTHI BXxogHOro curHana. Ocraet-
CAl TOJIbKO BECTW HENpepbIBHbIA aHanm3
3TUX OTCHETOB (C YHETOM MPeabiCTOpUM)
M Ha ero OCHOBE BOCCTaHaBNMBaTb UCXOA-
HbI curHan NRZ.

[na aHanu3a paHHbIX Z ¢ Bbixoga Tpur-
repa D1 v BocctaHoBneHus curHana NRZ
MCNONb3yeTcs YNOMUHABLUMACA paHee Ko-
He4HbIM aBToMaTt. B kadecTse Tekyliero
NPOMEXYTOHHOrO pesyrbrata aHanmsa
ucnonb3yerca curHan Q — npoToTmn cur-
Hana NRZ*, onepexatowimin curHan NRZ*
Ha oguH nepuod curHana W. McTMHHOCTL
BbixopHoro curhana NRZ* nogreepxpaer-
csl chpoHTamu curHana C* (3T hpoHThI
BCEraa COOTBETCTBYIOT YCTAHOBUBLLEMYCS
3Ha4eHuo curHana NRZY).

PaccmoTtpyM npaeuna ¢hopMupoBaHua
curnanos Q, C* n NRZ*, 1. e. no cyuje-
CTBY anroput™m (yHKUMOHUPOBAHUA KO-
HeuHoro aetomara. (CurHansl E u ERR
o6HapyxeHusa  ownbkK  KOAMpOBAHUA
BXO[HOrO CWrHana farnee He paccmarpu-
BAGEM A1 YNPOLLEHUs1 U3NOXEHUA.)

1. MNpu o6Hapy>xeHun Tpex nocreposa-
TeNbHbIX eAVHUYHBIX OTCYETOB Kopa MaH-
yectep-ll (Tpex eauHW4HBIX CUrHanos
Z = 1) chopmupyetcs curHan Q = 1, a Tak-

e “oTpuuarenbHbin” umnynec L = 0 gnu-
TENbHOCTBIO, PaBHOM OLHOMY nepuopy
curHana W. CocrosHve Q = 1 noppep-
XMBaeTCA BNNOTb [0 BbINONHEHWUS YCno-
BYA 2.

2. MNpv 06HapyxeHun Tpex nocnenosa-
TeNbHbIX HyNEBbIX OTCHETOB Kopa MaHue-
ctep-ll (Tpex HyneBsbix curHanos Z = 0)
thopmupyeTcs curHan Q = 0, a Takxe
mMnyneC L = O AnuTensHocTbio, paBHOW
ogHomy nepuopy curHana W. CocrosHue
Q = 0 noppepxmBaeTca BAJIOTb A0 BbINOM-
HeHuna ycrnosua 1.

3. B coctosiHum Q = 1 umnynbcbl L = 0
INMTENbHOCTBIO, pPaBHOW OBHOMY TaKkTy
curHana W, ¢opMupyloTca BCAKMIA pas
npu o6HapyxxeHun cnaga curHana Matve-
crep-ll, 7. e. npyu 06HapyxeHun nepexona
curHana Z 3 coctosiHva 1 B COCTOSIHWE
0. VickniovueHve COCTaBnseT NepBbin Ta-
KOM nepexon ‘CM. MOMEHThbI OrpocoB, OX-
BaYeHHbIE Ha AvarpaMMme TpeyrofibHuKa-
MM) nocfie yCTaHOBJIEHWA COCTOSAHWA
Q = 1; 310T Nepexon UrHOpPUpPyeTCA.

4. B cocrtosHumn Q 0 wvMnynbChbl
L = 0 anuTensHOCTLIO, paBHOW OfHOMY
TakTy curHana W, hopMm1pyoTCa BCAKWIA
paz npu obHapyxeHun poHTa curHana

6 1. Cxemotexruka Ne 3

Manuectep-ll, 1. e. npy obHapyxeHUn
nepexopa curHana Z u3 coctosiHna 0 B
coctosHue 1. UckroueHne cocTasrseT
NepBLIA TakoW nepexop rnocrne ycTaHoBs-
nenus coctosHua Q = 0; 3TOT nepexof
UrHopupyercs.

5. CurHanel NRZ* n C* thopmmpytotca
n3 curnanos Q m L npu dwmkcaumm noc-
nepgHux B BbixogHOM peructpe RG no
thpoHTam curnana W. lMoatoMy curHa-
nel NRZ* n C* 3apgepxaHbl OTHOCUTESb-
Ho curHanoe Q v L Ha ogvH nepuop cur-
Hana W.

PaccmoTpuM npuMeHeHue 3Toro anro-
pyTMa Ha NPUYMEPE KOHKPETHOW KOLOBOW
CUTyauuy, NnpMBEOEHHON Ha puc. 2.

MNpennonoxwum, |ro rpynna J1 u3 Tpex
nocrnefoBartenbHbIX OTCHETOB CuUrHana
MaHuectep-ll (Tpy BEPTUKANBHLIE NIMHWUK,
npoxopsLive yYepe3 oBan ¢ 0603Ha4eHU-
eM J1) COOTBETCTBYET €ro HyneBoMy 3Ha-
yenuio. CornacHo npasuy 2 no pesysib-
Tary nocrnegHero onpoca u3 rpynrel J1
topmupyetca curdan Q = 0 1 curHan
L=0. B cnenywowem Takte curhana W
curhan L 6e3ycnoBHO BoccTaHasnnsaeT
ucxonHoe 3HakqeHue L = 1.

CornacHo npasuny 4 npy Q = 0 Haum-
HaeTcsA cnexeHve 3a )poHTaMun curHana
MaHuectep-ll, npuyem nepBbIN  Takow
pOHT urHopupyeTcs. [NepBbIin (POHT cur-
Hana Man4ectep-ll cooTBeTcTBYET Noce-
JoBartefibHbIM HYNeBoMy W €QUHUYHHOMY
oTcyeTam, KOTopble Ha guarpamme obse-
LeHbl KpawHWM NeBbIM TPEeYrofibHUKOM
(aT0 0603Ha4eHMe Ucnonb3yeTcsa u aanee
NSl yKazaHusa (PpOHTOB WM cnafos, KOTO-
pbie UTHOPUPYIOTCA).

Cnepyiowmm 3Ha4MMbIM COBLITUEM fiB-
naerca o6HapyxXeHve rpynnbl J2 U3 Tpex
eaMHUYHBIX oTcueToB. CornacHo npasuiy
1 no peaynbrary NOCSIEQHEro ornpoca u3
rpynnbl J2 cropmupytotes curkansl Q = 1
u L = 0. B cnepyiolliem Takte curHana W
curHan L 6esycnoeBHO BoccTaHasnusaer
ucxopgHoe 3HauqeHue L = 1.

CornacHo npasuny 3 npu Q = 1 Haum-
HaeTcs CnexeHwe 3a cnajamu curHana
MaH4yecTep-ll, npusem nepsbIi Takowu
cnap urHopwmpyetcs. Mepsbiv (nocre yc-
TaHoBneHus curHana Q = 1) cnap curHa-
na Manyectep-Il cooTBeTCTRYET NOCNENOo-
BaTesibHbIM  eAVHWYHOMY W HYNEBOMY
oTcyeTaM, KOTOpble UrHOPUPYIOTCA (Ha
AvarpamMme o6BefieHbl BTOpPbIM CleBa
TPEYrONIbHUKOM).

Oanee B pesynbrare 06HapyxeHus
rpynnbl J3 M3 Tpex nocnegoBateribHbIX
HyNeBbIX OTCHETOB (CM. npasuno 2) op-
Mupytotca curdan Q = 0 1 TpeTuin Um-
nynec L = 0. CornacHo npaevny 4 nep-
Bbli OOHapY>EHHbIN (PPOHT BXOQHOrO
curHana (CM. TpeTui crieea TpeyrosibHUK)
WrHOpUpyeTcsl, a nocnepnyoLime poHThI,
COOTBETCTBYIOLLME rpynnam OTCHETOB
J4—J8, Bbi3biBaOT (HOPMUPOBAHUE WUM-
nynscoB L = 0.

Ipynnbl otcyetos J9 n J10 BbisbiBAKOT
thopmupoBaHue umnynsca Q = 1 1 conpo-
BOXpAloLeh ero napbl umnynbcose L = 0.
Mpynnbl otcueroB J11—J15 cootBeTCTBY-
10T 06HapYXEeHMIO (DPOHTOB BXOAHOrO CUr-
Hasa Ha toHe curdana Q = 0 (nepsbiit
06HapyX€eHHbI (DPOHT UrHOpWpYeTCA).
Mpynnbl otcyetoB J16 1 J18 Bbi3biBalOT
thopMMpOBaHME MOSIOXMUTESNTBHOIO UMNYIb-
ca Q = 1 1 conpoBoXpgaioLien ero napsl
umnynbcos L = 0.

Napa orcqetos J17 cooTBeTCTBYET BTO-
poMy cragy BXOOHOro curHana Ha ¢oHe
curHana Q = 1 (nepebi cnag UrHOPUPY-
etca) 1 hopmmupoBaHuio umnyneca L = 0.
lpynna J19 13 tpex nocnenosaresibHbIX
€OVMHWYHBIX OTCHETOB BXOQHOro curHana
COOTBeTCTBYET Nepexody curHana Q B
cocTtosiHve 1 1 hopMMpOBaHUIO nocreaHe-
ro umnyneca L = 0.

CurHan NRZ* 3apepxaH OTHOCUTESb-
HO curHana NRZ: 6uTbl, pasMeLleHHble
BO BpeMeHHbIXx uHTepeanax T0, T1, T2 u
T. O., NpeobpasyloTca B COOTBETCTBYIO-
Line 6utbl B MHTEpBanax T0*, T1*, T2* n
1. p. U3 pnarpammel cnegyet, 4To anu-
TenbHOCTU OWUTOBLIX WHTepBanos TO*,
T1*, T2* 1 1. 4. HEOQUHAKOBLI faxe Mpu
OTCYTCTBUM [XWTTEpa BO BXOLHOM CMI-
Hane. Tak, ONUTENbLHOCTU WHTEpBasnos
T15* n T16* pasnuyaiorca B 2,5 pasa.
Mpu 3TOM CcpepHas OUTENBHOCTL BUTO-
Boro uHtepeana curHana NRZ* B To4HO-
CTU COOTBETCTBYET ANWUTESIBHOCTN BUTO-
Boro wHtepeana curHana NRZ v npy H =
= 3,33 coctaenser 3,33 nepuofa cuUrHa-
na W. WHbiMu cnosamu, pewmdpparop
thopMMpyeT BLIXOAHOW CUrHarmn co 3Hauu-
TeNnbHbIM [KUTTEPOM, HTO, OfHaKo, He
npeacTaenser onacHoOCTW AN noTpebu-
Tens OaHHbIX, Tak Kak [OCTOBEPHOCTb
kaxgoro 6urta curdana NRZ* nogrBepx-
naetcs poHToM curHana C*.

2]
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BriBOAbI

1. Mpu noctpoeHun pewmdparopos
kopga MaHyectep-ll 06bi4HO Ucnonb3yeTcA
oovH 13 OByx nopaxopos. lepBbid GCHO-
BaH Ha WCNONb30BAHWW aBTOHOMHOIO re-
Heparopa Ans ornpoca COCTOAHUIA BXOAHOW
nunun. pu 3TOM YacToTa curHana C Bbl-
X0[a 3Toro reseparopa B nNaTb unu 6onee
pa3 NpeBbILLAET CKOPOCTb Nepeaaqy aaH-
HbIX MO NWHUK. Takoe NpeBbiLLeHVe Npu-
BOAWT K HEOBXOAMMOCTM MCMOMNb30BaHUA
6bICTPOAEVUCTBYIOLLMX ANEMEHTOB, NoTpe6-
NAIOLLMX NOBLILLEHHYIO MOLLHOCTL. BTopown

NoAXOA OCHOBaH Ha UCMONb30BaHWW reHe-
paropa ¢ (ha30BOW aBTOMOACTPONKON Ha-
CTOThbi, 4YTO NPUBOAUT K CROXHBIM CXEM-
HbIM PELLEHUAM.

2. Oewwmdbparop [2] Takxe ucnonbsyer
aBTOHOMHbIA reHepaTop, HO No3BonseT
CHWM3UTb 4acTOTy orpoca curHana B nu-
HWKW, 4TO ynmpoLlaeTt ero CTpykTypy. He-
LwmdpaTop NOCTPOEH Ha OCHOBE KOHEYHO-
ro aeToMara, anroput™m peiumdpauuu
XPaHWUTCA B NaMATW, 4TO NO3BONAET ner-
KO €ro U3MeHsTb, Hanpumep, Ans obHa-
py>eHus OLUMBOK KOQMPOBAHWUS UIK Mo-

BbILUEHUS YCTONYMBOCTU K WUCKAXEHUSIM
BXOAHOIO curHana.

Bopuc Llleskonnsc,
borissh@zelmail.ru

Jluteparypa

1. B. Leskonnsic, UN. CyxmaH, A. bep-
HOB. CUHXDOHU3aumsl rnepenayn BaHHbIX:
crnocobbl Koauposamusi. — CXeMOTexXHU-
Ka, 2002, Ne 4, c. 21, 22.

2.Mar. CLIA Ne
30.09.2003 r.
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KonsepTuposanuue chainos PCAD

B aroii crarbe A Xo4y NOREUTLCA C YUTATENSAMU XypHaNa n Kosne-
ramu cnocobom npeob6pa3oBaHns halinioB NpoeKTa u 6MbnnMoTexk n3
ycTapeBLUIe CUCTEMbI MPOEKTUPOBAHUA INTIEKTPOHHBIX CXeM
PCAD4.5 B HoByto cuctemy PCADZ2000.

onroe BpeMs Ha Tepputopum Gbis-

wero CCCP cywecrtsoBan npo-

rpammHbi naker CAMMP (cuctema
asTomaru4eckoro npoektuposawus) PCAD
4.5. OH NnpyMeHsncs, Ja v 4o Cyx nop npu-
MEHSIETCA MHOTMMU UHXEeHepaMu AN\ Npo-
€KTUPOBaHUA MPUHLMNWATBHBIX 3NeKTpu-
YECKUX CXEM, TOMOMOrMU MHOrOCHOWHBIX
nevyarHbIX NNaT v NoAroTOBKW AaHHLIX ONs
Npou3BOACTBA CMNPOEKTUPOBAHHBLIX YCT-
POVCTB. 3TMM NakeToMm Monb30Banuch M
NPOACMXAIOT MONb30BATLCA WHXEHEPbI-
KOHCTPYKTOPbI ¥ pa3paboTHmku.

C npuxogoM HOBOMO ThiCAYENEeTUs Ha
CMeHy 3TOMY MNaKeTy MPULLI HOBbIE Mpo-
rpamMmHbie cpeacTea. OpHOM M3 MepBbiX
nosiunack Ha ceeT CAMP ACCEL EDA ot
cvpmel ACCEL Technologies. Ceoe Ha3Ba-
HWEe NPOAYKT MoMny4Mn OT UMeHn hupMbl U
a66pesuatypsl EDA (Electronic Design
Automation). HyTb no3xe Npom3oLUno cnu-
sHve cmpmbt ACCEL Technologies u Protel
International, ABNAOWMXCA BegyLLMMU pas-
pa6otivkamu EDA cuctem. B 2000 r. na-
keT ACCEL EDA 6bin nepevMeHoBaH u
ctan HasbiBatbest PCAD2000. 3artem no-
ABUNUCb €ro HoBble Bepcun — PCAD2001
u PCAD2002. B ortnuyiune OT cBoero npep-
wecteenHvka PCAD4.5, paspa6oTaHHoro
ana pabotbl B OfjHO3a4a4HON [UCKOBOW
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onepaumonHoli cucteme (DOS), Bce atu
nporpamMMHbie NPOAYKTbI NpefHasHaqeHsb!
ons pabotbl B OnepauMOHHOW cucTeme
Windows. Otciopa cneayior vx npemmyLLe-
cTBa. [ina KpaTkoCTu U3NoxeHus fanee s
6yny rosoputb o nakere PCAD2000, ro-
CKONbKY BCE NEPEYUCNEHHbIE BbILLIE HOBbIE
CANP umetoT cxoxuit uHTepenc m QyHk-
umn. B naker PCAD2000 BHeppeHO He-
CKOMNBLKO aBTOMaTUHECKMX TPACCUPOBLLMKOB.
OpHUM 13 HUX ABNAETCA aBTOTPaCcCUpPOB-
Lmk nop HazsaHem SPECCTRA, kotopbiv
obragaer BO3MOXHOCTBIO aBTOMAaTUHECKON
TPacCcUpOBKW NeyarHbix nnar no 6ecceToy-
HOW TexHonoruv. Ha ceropHsLUHWIA OEHb
SPECCTRA sBnsetca Hanbonee CoBepLUEH-
HbIM @BTOTPACCWMPOBLLIMKOM U WUCMONb3yeT-
CS NP1 NPOEKTUPOBaHUM KaK MPOCTbIX, TaK
W CNOXHbIX NevaTHbIX nnar.

Kpome Toro, yeenuuunacb Ha Nopspok
paspewlaojas  CnocobHOCTb  HOBOW
CAMNP. B HacTofilyee Bpems yxe nossu-
NOCb MHOXECTBO MMKPOCXEM C TakvM Ma-
NbIM pacCTOAHWEM MEX[y BbIBOAAMM, HTO
paspeiuenus CAMP PCAD4.5 crano He-
JocTaTo4Ho Ans paspaboTku Tononorum
neyaTHbiXx Nnat Aans 3TMX MUKPOCXEM.
3T0T (hakT ABUNCA KITIOHEBLIM MOMEHTOM
ans noecemecTHoro nepexopa ot CAlNP
PCAD4.5 k PCAD2000.

OpHuM  CNOBOM, HO-
Bbin CAIMNP o6napaer
HEOCNOPUMbIMU NpevMy-
LLeCTBaAMM, 1 MHOMME WH-
XeHepbl xoTenu 6bi BOC-
nonb3oeatbcs umu. Ho
macca HapaboToK B CTa-

a8l

poin CAMNP 1 co3paHHbie paHee 6ubnuoTte-
KW KOMMNOHEHTOB CAEPXMBAIOT Nnepexop K
HOBOMY MakeTy, nockonbky Hosas CAIMP He
nofiepXvBaeT HanpaMylo npeabiaylime
topmarbl cainos. OgHako oT4amsaTbCst
He crtouT. OkasbiBaeTcs, CyLLECTBYeT [0-
BOILHO NPOCTOM €Nocob KOHBEPTUPOBaHWA
abconioTHO BCEX (hainoBbIx pa3paboTok u
Jaxe 6UBNMOTEYHbIX 3MEMEHTOB U3 CTapon
CAINP B Hoebi (hopmart. VimeHHo 06 3ToM
cnocobe s ¥ X04y pacckasarb.

CANP PCAD2000 1 BCce ee HOBbie BEP-
CYM VIMEIOT BCTPOEHHYHO (DYHKLMIO UMIMOPTH-
poBaHus ¢hainos ¢opmara PDF. Takum 06-
pasoM, obpa6oras pavn CxeMbl WM
tononorm  CAMP  PCAD4.5 ytunuroit
pdifout.exe, Bxopsawen B naket PCAD4.5, n
nonyume cavin ¢ paciuvpenvem pdf, MOXHO
vmnopTvpoBaTth NpoekT uz ctapovt CAMNP B
HoBbIA hopmat. Ho Ha 3tom nyTu mMoryT
BCTPETUTLCS HEKOTOpble TPyAHOCTW. Hanpu-
Mep, pycckue GyKBbi, MEIOLLMECH B UMIOP-
TUpyeMOM chawine, NpeBparsTcs B HeuyuTae-
Mble cumBonbl. Cxema wnuM  pUCYHOK
ne4aTHoM nnartbl MOrYT HE YMECTUTLCA B
paboyee none Hoeoro nakera CAMP u 1. n.
OnucbiBaeMb I Hke cnocob KOHBEPTUPOBA-
HUst (harnoB NO3BONUT O6OMTU 3TU TPYAHO-
CT! Y CIKOHOMWT MacCy BPEMEHM, CUI U He-
PBOB MpU BbINONHEHWM [aHHbIX OrepaLyii.

Wrak, nycTb Mbl UMeeM pann Cxembl C
uMeHeM sxema.sch u dhavin Tononorum
neyaTHon nnatkl ¢ UMeHeMm plata.pcb, co-
3nauxHbie B CAMNP PCADA4.5.

[na Havana Heo6xoauMO 3arpy3uTh no-
ouepefiHo 3TW chainbl B rpaguyeckve pe-
[aKTopbl pccaps.exe u pccards.exe cooT-
BETCTBEHHO, W, BbIAENWUB BCIO CXEMy WM
PVCYHOK NeyaTtHOW nnatbl, NepeHecTy ux
BbiLLE W MpaBee TO4KW C KoopavHaTamu
X =0, Y = 0. MNocne atoro Heobxoanmo
COXpaHuTb (hainbi Co CTapbiMU UMEHAMM
1 3aKpbITb NpOrpamMmbl. ITOT NpyYem o6ec-
MeyYuT HaM BO3MOXHOCTb UMMNOPTUPOBATHL
tavinet B pabodyto obnacte CAINP
PCAD2000. Kpome ToOro, ecnv cxema
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{xTTR ng ED € TangoPRO ASCH ~ :

sD [! T USED Use Layer J ¢ PLAD Binay

DEMICE  USED & PLAD ASCH

OuTLIN  USED e ,

ATTR2  USED agnore Layer l " Tanga Schematic (DOS]

NOTES  USED £ Tango PCE [DOS)

METMNAM LISED I 0K, | & PO

CMPHNAM  USED -

BORDER USED

TST IGNORED “:J Cancel i Transiate I Close J
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OYeHb 6onbLuas MM COCTOUT M3 MHOXe-
CTBa JIMCTOB, HEOBXOAUMO pas3buTb ee Ha
HECKONBKO OTAENbHbLIX (hannoB U coxpa-
HUTL C pa3HbIMK UMEeHamK. 3To TpebyeTcs
coenartb B TOM Cnyvae, ecnv npu KoHeep-
TnpoeaHum PCAD2000 BblnacTt coobLueHve
0 NMpeBbILLeHMM pasmepos paboyero norns.

Tenepb, Kak 6bIN0 CKa3aHo BhILLE, 06-
pa6otaem 5TM  hannbl  YTUNUTON
pdifout.exe. VHbIMM cnoBamu, BbINONHUM
komaHobl  >pdifout.exe sxema.sch w
>pdifout.exe plata.pcb.

B pesynsrare nonyuvim nga HoebIx dhait-
na: sxema.pdf n plata.pdf. Tenepe Heo6xo-
oMo npeobpa3oBaTb BCTpevalolmecs B
aTUx harnax CUMBOIbI PYCCKUX LpndiToB
B kogypoeke DOS866 nnm 1SO8859-5 (apy-
roe HasgaHve [OCT) B KOOMPOBKY
Windows1251. Kpome TOro, nomyTHO MOX-
HO M3MEHUTb CHCTEMY KOOPOMHAT MpoexTa
U3 METPUHECKOWN CETKW B [IOVIMOBYIO CETKY
v HaobopoT (npu HeobxoammocTy). FMo-
CKOMNbKY 3TW Ofnepauum JOBOJILHO TPYLOEM-
K/ 1 MOTYT MOBNIEYb 338 CO60M MHOXECTBO
OLWMOOK MPW PYYHOM BLINONHEHWM, A @BTO-
MaTnsupoBan ux ¢ MOMOLLBIO CBOEN Mpo-
rpammbl pcad4-2k. BecnnatHyio Bepcuio
3TOM NporpaMmbl MOXHO HaWTW Ha caWte
XypHana no appecy http://www.dian.ru/
programs/index B apxvee 2004 03 Valpa_
PCAD. 3Ta nporpamma HanvcaHa Ha sisbl-
ke Cu n pabotaer B KOHCOTBHOM PEXUME.
Mocne 3arnycka oHa BLIBEOET Ha 3KpaH Co-
obLLeHVie O CBOEM Ha3HaYeHUM M HEOBXO-
OvMbIX Ana ee paboTbl BXOOHLIX Napamer-
poB v koder. C MNOMOLYLIO  [AaHHOM
nporpaMmbl HEOBXOLMMO MOOHEPEaHO MNpe-
obpazoare gaiinel sxema.pdf u plata.pdf.
Mocne HenpopomKuTenbHOW paboTbl Mpo-
rpamma  dhopmupyeT  rnepepaboTaHHbIA
thaiin ¢ umeHem pcad2000.pdf. 3toT dhaiin
HYXHO NEperMMeHoBaTh, YTOObI He 3anucaTb
noBepx Hero HoBbWi (hawn, unu cpasy xe
mmnoptuposatb B CAMNP PCAD2000. [nn
VIMMOPTUPOBAHUS CXEMbl HEOBXOAMMO 3ary-
cvTe nporpammy Schematic n3 CAlNP
PCAD2000 v BbinonHute komaHpy “PDIF
in...” n3 meHto File (cm. puc. 1).

B oTkpbiBLLEMCS OKHE BbiGOpa (hannos
HEeo6XOAMMO BbIAENUTb MBILLKOW NONYYeH-
HbIW Hamm hann pcad2000.pdf n HaxaTte
kHornky Open (OTkpeITh). B nosiBrBLUEM-
Csl OKHe MacTepa CO3[aHuns NMepekpecT HbiX
CCbINOK (CM. puC. 2) HaxaTb KHonKy OK.

B cnepytolem OTKpLITOM OkHe (pyc. 3),
6yneT nokasaHo, Kakue crnow GygyT ucrorb-
3oBaHbl (USED) npv koHBepTvipoBanwM, a
Kakve 6ynyT NPOWUTHOPUPOBaHI
(IGNORED). lNpyn HeobxogMmoCT 30€eCb
MOXHO OTKNIOHUTL MM HaoGopOT MOAKIIO-
GuTb NOBOIN U3 Crnoe., Haxas kHorky Use
Layer wnu Ignore Layer cooTBETCTBEHHO.
KHonku Select All Layers n Unselect All
Layers no3BonsioT BIGENUTL MM OTMEHUTL
BblfeneHue Bcex croeB. KHonka Default
Map nozBornseT BOCCTaHOBUTL BCE YCTaHOB-
KW B NepBOHavankHoe coctosHue. Mocne
HapkaTvs Ha KHorKy Ok nporzonaeT KoHBEp-
TYpoBaHue haina u Ha 3KpaHe nosBuUTCH
cxema yxe B hopmate PACD2000. Coxpa-
HUTe (havn C HOBLIM MMeEHEM B dhopmare
ASCIl, BeinonHmB komaHay Save as v BbI6-
paB thopmat coxpaHenuss ASCII Files(sch).
MycTtb 310 6ynet nmvs shema2000.sch.

AHanormyHo npoussogmTcs npeobpaso-
BaHve (havna nevarHon nnatel plata.pcb,
Ho yxe B nporpamme PCB PCAD2000.
Mepen xOHBEPTUPOBAHWEM HEOBXOOMMO
y6emTLCS, YTO BbIBOAL! KOMMOHEHTOB, BXO-
nswmx B thann plata.pcb, “o6yTthl” B nno-
wagaxu. MNMpeobpasosaHHbIi hain Heobxo-
Oumo coxpanuTe Takxe B dhopmare ASCII,
Harpumep, ¢ nmeHem plata2000.pcb.

Tenepb 3ariMemcsi KOHBEPTUPOBaHWEM
6UGNMOTEKN TEX KOMIMOHEHTOB, KOTOPLIE
npucyTcTBoBanu B thannax v 6bim coxpa-
HeHbl B (hopmare ASCI. Ons Havana He-
06X04¥MO CKONMpOBaTh MonyveHHble dhan-
nbl B (haiinkl ¢ TEMU XEe MMEHAMU U HO-
BbIM paclumpenuem lia. Takum 06pa3om,
n3 cpaiinoe shema2000.sch n plata2000.
pcb nonyuum chaiinel shema2000.lia u
plata2000.lia. 310 Heobxooumo cpenatb
Ons Toro, 4To6bl NporpamMMa Co3faHus
6M6NMOTEKM BOCNPUHSINA HaluM hainel B
dopmarte ASCIl. Tenepe 3anyckaem npo-
rpammy Library Executive v BbINONHYM B
Hel komangy Library->Translate, B no-
AIBUBLUEMCSI OKHe (puc. 4) yCTaHOBMM
¢naxok Ha P-CAD ASCIl u Bbibepem
thavn shema2000.lia, HaxaB KHOMNKY
Source Library. [lanee, Haxae KHOMNKY
Destination Library, BBeieM vmsi HOBOW
6ubnmoTtekn, Hanpumep, shema2000.lib.
Mocne 3Toro Haxmem kHonky Translate
ans npeo6pas3oBaHus.

AHanormyHo noctynaem ¢ cpanom
plata2000.lia, 3apaB B ka4eCcTBe VMEHM HO-

Bow 6ubnmoTekm plata2000.lib, n Haxvma-
em Ha kHonky Close.

Tenepbe Mbl MMeeM fiBa GMOGNMOTEUHBIX
(haiina ana nx NPYMEHEHWS NPY CO3LaHUM
HOBbIX CXEM M TOMONormMM NevartHbIX nnar
B CAMP PACD2000. MNepebit  thann —
shema2000.lib ¢ ycnoeHbIMM rpadhmyecku-
MK 0603Hak4eHusAMY (YIO) KOMNOHEHTOB U
BTOpOW (haimn — plata2000.lib ¢ nocagouy-
HbIMW NnoLjafkamu ana pas3paboTku To-
nonormMy nevaTHblX nnar.

Ins ypo6cTBa nonb3oBaHua 6mbnuore-
KO MOXHO BbINONHUTE crivsiHne YIO-kom-
MOHEHTOB C MoCaA0YHbIMM NroLLafKamm no
npaswnam naketa PCAD2000. Kpome Toro,
MOXHO NeperpynnupoBate KOMMOHEHTEI B
pasnuyHble 6MGNMOTEKN, OPraHN30BaHHbIe
no TunoBoW nNpuHaanexHoctTn. OgHUM Crno-
BOM, fianee BCTynaloT B CUny npasuna
nonb3oBaHua naketom PCAD2000.

WUtak, Mbl Nony4mnu M3 MexogHbix tan-
no., co3nanHbix B CAMNP PCADA4.5, npeo6-
pa3soeanHble thainel ana CAMNP PCAD2000.
Kpowme Toro, Mbl co3fanv 6ubnmoTekm Kom-
MOHEHTOB, NPUroAHLIE ANs pa3paboTKu HO-
Bbix npoektoB B CAMP PCAD2000, He 3aT-
patve Npy 3TOM MHOMO BpEMEHW W Cwn.
AHANOrMHHO PaCcCMOTPEHHOM BhILLE MpoLe-
Lype MOXHO npeobpazoBarb nobble apyrve
NPOEKTbl U GUONMUOTEYHBIE KOMIMOHEHTHI M3
PCAD4.5 8 PCAD2000.

Oner Banena,
sandh@narod.ru
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ManowymMmsumm HU3KO4YACTOTHbLIN

yCUnurtenb

PaccmartpuBaeMbiii B CTaTbe YCUITNTENb MOXET NPUMEHATLCA B CO-
cTaBe annapartypb! A5 O6HapyXeHUsi cnabbiX 3NeKTPOMarHUTHbIX
nonei U cbema MHGOPMaUNN, a Takxxe L4715 PerncTpaynu npesbilue-

HUA CcUrHanom 3agaHHoro rnopora.

pepnko Tpebytotca yeunurenu, pabo-
TawwMe € MCTOYHWMKOM cnaboro
curHana oT eTeKTOpOB pasfu4HoOro Tuna
[ecTBUA — [AeTeKTopa 3neKTPOMarHuT-
HbiX nonen, UK npueMHuka, ceetogmoga,
nbezouanyyatens v T. g. [1]. O6paboTka
curHana B npegnaraemMom ycunurene 3sy-
KoBoW YacToThl (Y3Y4) 3aknoyaeTcs B ero
ycuneHum, unstpauum v npyu Heobxoan-
MOCTM YCUIEHMMN MO MOLLHOCTW.
Onucbizaembin Y34 coctouT m3 oc-
HOBHOIO NMpegycunuTens, CoefMHeHHOro
C JaT4MKOM, U (DUNLTPYIOLLIEro npefycu-
nutens curHana (®rMC). B kauvectse
npegycvunuTens NpUMEHAETCA Maroily-
MALLMIA 3apAROYHYBCTBUTESNbHBIN YCUIN-
Tenb (34r1Y) [2].
34MY (puc. 1) npefcrtasnseT cobown
YyCUINUTENb HanMpPsXeHUA, KOTOPbIN peanu-
30BaH Ha YeTblpex BUNONAPHbIX TpaH3uc-
TOpax OfUHaKOBOWM CTPYKTypbl. 34IY co-
CTOMT U3 BXOLHOIO Kackaga (TpaH3ucTopbl
VT1 un VT2), 3MUTTEpPHOrO MOBTOPUTENSA

B PafnoaNeKTPOHHOM annapartype He-

R3 100k
L

Rs KT31026M
R6 270

VT3 v yownurens Hanpsixerusa VT4. Ons
34IY 6binmn BbIGpaHbl MasowymsLLue 6u-
MONAPHbLIE TPAH3UCTOPbI C BEICOKMM KO3(-
numeHTom yeunernua — KT3102BM (mc-
Nonb30Banuck TPaH3NCTOPHLI € h,,5 = 400).
KackogHoe BKIO4EHMe TpaH3UCTOPOB
VT1 1 VT2 nosgonseT nony4ntb BbICOKUIA
KO3(PPULMEHT YCUNEHUA MO HAMNPSHXKEHUIO.
KonnekTopHbIn TOK BXOHOIo Kackapja yc-
TaHaenueaetcs peamctopoM R4 n cocrae-
nsaet 0,2 MA. TOK NMoKos SMUTTEPHOrO To-
BTOpUTENA CTabunmMavpoBaH BXOAHbIM
KackafoM 1 paeeH 2,2 MA, ero yctaHoeka
ocyLwiecTenaeTca pesuctopom R5.
BeixopHow Kacka Ha TpaHaucTope VT4
npegHasHa4eH AN yCWNeHwa curHana fo
Heo6XooMMOro YPOBHA U COMMacoBaHWA ero
¢ nocnepytowmm OIMNC. Kackag oxsadveH
oTpuuaTtenbHoN OBpaTHOW CBA3LI MO Ha-
NPSKEHUIO, rMybuHa KOTOPOW perynupyet-
cA peauctopom R7. KonnekTopHbIi TOK Bbl-
XOOHOro Kackaga coctaenser 0,8 MA.

p—0 +Ug

VT2
KT31076
C4

OBbixon

Puc. 1 Puc. 2
Tabnuua 1
Ycnosus 3HaveHue
O6ozn. flapamerp TECTMPOBaHWUSt | MuH. | Tun. | Makc.
Us | Hanpspkenune nutanus, B — 6 9 —
Us=6B — 123 —
Ip | Tok notpebnexus;, MA Us=9B — |32 .
Uex | BxoaHoe nepemeHHoe HanpsixeHve, MkB — 2 — 250
— | BeixogHoe nepemeHHoe HanpsikeHune, B Us=9B — | — 25
— | KoabcpmumeHT yeunenus, Ab : — | 80 —
— | DuHamnueckuin ananasoH, b — — | 40 —
Tabmvua 2
Ycnoewus 3HauveHue
0603 Rapametp TecTUpoBaHus | Mun. | Tun. | Makc.
Us HanpspkeHue nutanus, B — 6 9 12
Us=6B — 2 —
Ip Tok notpebnexus, MA Us=12B . 3 o
G KoachepmumeHT yeunenus, ob G=1+(R5/R4) | — 27 40
— BxonHoe nepemeHHoe HanpshkeHve, MB G=27pb 100 | — —
Uout | BeixopgHoe nepemeHHoe HanpsixeHue, B Us=12B — — 25
— Monoca nponyckanus, Iy -3 0b 300 | — | 3000
. KoathpuLmeHT HenMHenHbIX Uout = 1 B, . . 0.1
nUckaxeHun, % f=1«ly !
— OTHoweHnne curHan/wym, Ab — 75 — —
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34IMY oxBaveH 06paTHOM CBA3LIO Yepes
peauctopbl R2, R5, R6, koTtopasa no3sons-
€T MonyynTb MakCUMaUTbHOE YCUneHue u
obecneuntb CTabunbHOCTL paboThbl NpeLy-
cunvrensa [3]. Tokn nokos 34IY Bbibypa-
TINCb U3 YCTIOBWIA TNOMNYHEHUA MaKCUMATTBHOM
HyBCTBUTENLHOCTW M YCUINEHNA YCTPOVCTBA.
Ona myuAvMmusaumm wymos 34IY pekomen-
LYETCA YMEHbLUMTb KOMMEKTOPHbIE TOKU
TpanauctopoB go 0,1 MA unm menee [4].

OcHogHble xapaktepuctukn 34IY npu-
BefeHbl B Tabn. 1.

Cxema OIC (puc. 2) npeacTagnsaer co-
6on ycunutens nNepeMeHHOro Hanpsxe-
HWA, COBMELLEHHbI ¢ thunbTpoM [5].

OrNC cobpaH Ha ABYX TpaH3ucTopax
pPa3HON CTPYKTYpbl, CBA3AHHBIX MEXAy
coboy oTpyuaTenbHON 0BpaTHOW CBA3LIO
yepes peancTop R5. Konpercatop C3 co-
BMECTHO ¢ pe3uctopom R5 o6pazyior
hunbTp HWXHKMX 4vacToT, a R4 n C2 —
(hvnbTp BEPXHUX HacToT. JTO NO3BONAET
HacTpoutb ®INC Ha no6on BbIGpPaHHLIN
[ManasoH 4acToT.

OcHosHble xapakTepucTtuku OMNC npu-
BefeHbl B Tabn. 2.

VY34 vncnonb3oBasica B annapaType ans
cbema UHopMaLUMn Y MOXET NPUMEHATb-
CA B YCTPOMCTBAX AN OBHapyXeHuAa cna-
ObIX 3MEKTPOMarHWTHbIX Mofiel N cuUrHa-
nmM3auum Unv permcTpaumm rnpesbleHrs
CUrHaUIOM 3aflaHHoro nopora.

Omutpuvi BapaHos,
siberia @ computer.org
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3NMEXTPOHMKA B 6biTy

YCTPOMCTBO OTKIIOYEHUA NMUTaAHUSA
Harpy3kKm npm HecTabmnbHOM
3NeKTPOCHAabXeHun

UcnpaBHo onnauYnBarowyne cHeta 3a noTpebrieHHyIo 351IeKTPO3HEPTNIO
BrpaBe paccyYmnTbiBaTb Ha TO, YTO 3JIEKTPOIHEPrus 6ygeT rnocTynarb B
Hawm goma 6ecrnepeboyiHO M BbICOKOro KadecTtBa. B pevicTBuTesnbHO-
CTH XKe CUTYyaLnsi HECKONbKO MHas, Yem Ham 6bi xoTtesiock. B aton
crarbe Nnovger paccka3 o6 ycTpoicTBe, KOTOpPoe He AOrMycKaeT I1o-
BTOPHOro BKJ/NOYEHUS] NMUTAHUS Harpy3Kku rocsie KpaTKoBPEMEHHOIo
MM JOSIrOBPEMEHHOIO OTKJTIOHEHUSI IJIEKTPOCHAOXEHMUS!.

NMTenbHble OTKIIOYEHWs noaa4un

3NEKTPO3HEPr K, Kak npasurio, sB-

NAKTCA CNeCTBneM MpPOUCKOB
3HEPreTUKOB, aBapui Ha MOHMXAKLWNX
3NEKTPONOACTAHUMSX, MOXULLEHNA NPOBO-
[0B NuHWiA anektponepefay. MNpuunnamu
Xa0TUYHOTO NpepbIBaHUSA 3NEKTPOCHabXe-
Hust MOryT ObITb CUIbHEIA BETep, yaapbl
MOJTHWK, CHIALLME HA NPOBMCAIOWMX NPO-
BOJAX cTau NTUL|, 3KCNIEpPUMEHTLI COCefa,
pa3sBlieveHnsa LLKOMbHWUKOB WKW NpoCcTo
NoXoe COCTORHME Kak BO3MYLUHLIX, TAK U
NOA3EMHEIX KabenbHbIX NHUIA 1 pacnpe-
AEnUTEnbHbIX y3J'IOB.

OTHOCUTENBHO HeOaBHO NPULLNOCH Ha-
6nopgaTte Takyl CUTyauumio — Ha O4YeHb
KopoTkoe Bpems, npumepHo 0,1...0,2 ¢,
nponagaet HanpsxeHne 220 B, uto Ha
CNyX W BW3yarnbHO BOCMPUHUMAETCH Kak
KOpOTKMIA LWenyok. Pa6orawwmin 6e3 mc-
TOYHUKA 6ecnepeCoNHOro NMMTaHUS KOMIMb-
I0TEP 32 3TO BPeMs He YCrneBaeT BblKIo-
YATBLCH, HO MpoucxoguT cbon M cuctema
HaunHaeT nepesarpy3ky. Cuctema He yc-
nesaeT 3arpy3nTbCs, KakK Yepe3 HeCcKOrb-
KO CEKYHE, NMPOUCXOOMT HOBLIN «LLIenqOK»
1 nepesarpyska noestopsiercs. [lo MOMeH-
Ta MOFPYXEeHns KBapTupbl BO Mpak u 3a-
XWUraHus ceeden nocriegosana ewle cepus
XaOTUYHBLIX MPONapaHni  HanpshKeHus
ceTu. [Nocne 3Tnx cobbITUiA OrnepaumnoHHas
cuctema Windows XP crana cnerka npu-
TopMaxusaTb. Pannosas cuctema NTFS
OTNNHAETCH BbICOKOM cTabunbHOCTLIO, XP
hukcupyeT B XypHane Bce (hainosble
onepauum 1 CKaHMpoBaHWe OMCKOB OLLIW-
60K He BbisBnseT. Cnycts Tpu gHa pabo-
Tbl 6LICTPOLENCTBNE BOCCTaHaBNMBAETCS,
HO B KaKOW-TO MOMEHT NaMrioy4ku BHOBb
3amopranu, u cnvpass cobbliTuin cgenana
elle OfIH BUTOK.

BHesanHble He3arnnaHuMpoBaHHbIE OT-
KNKOYEHNS 3NIEKTPOCHAOXKEHUSA, B TOM YUC-
NE XaOTWUYHbIE KDATKOBPEMEHHLIE, Herpu-
STHbl HE TOMBbKO A7 KOMMBIOTEPHBIX
OMepaymMoHHbIX CUCTEM, HO U AN1A caMoWn
TexHKu. Elle HeCKONbKO HarnsaHLIX Npu-
MEPOB: HEKOTOPbIE MOLENN TENEBN3OPOB,
Lpyrov 6bITOBOM TEXHWKW, KOMIMEIOTEPOB
Nnpy OTKIIOYEHUN HAMNPSKEHNUA MUTAHWA
220 B v nocnegyroulem ero BKIIKOYEHUN
BO3BPALLAITCA He B COCTOSIHWME OXupa-
HWS, B KOTOPOM OHW HaxoOuivCb paHee,
a B paboumin. BiloumBLLMIACS 1 pasbyame-
lwuiA Bac rny6oKOW HOYLIO TENeBn3op
NULLHWA pa3 HanoOMHWT BaM, 4TO He cre-
[0BAN0 ero ocTaBNsATh paboTark B AeXyp-
HoM pexume. U3-3a Toro, 4To 1 3NeKTpo-
MarHutHble, W  TEpPMO3NEKTpUYecKne
NnyckoBble perle 3fekTpogBuratenein He

7 1. CxemoTexHuka Ne 3

ycrnesalT BO3BpATUTLCH B COCTOSHWE
OXupaHus, anekTpogsurarenu rnpu no-
BTOPHOM BKJIKOHEHUW MWUTaHWA He 3anyc-
KaITCA, 4TO MOXET MPUBECTU K MOBPEX-
neHnio ux obmotok. U3-3a 6onbLion u
HEOVMHAKOBOW WMHEPLIMOHHOCTU 3NEeKTpo-
MarHuMTHLIX Nyckareriein, KnanaHos, 3af-
BMXEK MOXET HapyLUMTLCS paboTta cucte-
Mbl rnogauu TonsMBa W BO3dyxa B
KOTESIBHbIX, YTO Npu ocnabrneHHoM BHUMa-
HWK 06CNYXUBAIOLLErNO NnepcoHana Moxet
noTpe6oBarb WM 3aMeHbl KOTSIOB, WK MNo-
CTPOWKW HOBOW KOTENIbHOW Ha MecTe cTa-
pon. MNpogonXnuTb CNIMCOK CMOXETE Bbl
camw.

Y1066 NPEpoOTBPaTUTE CAMOTPOU3BOSIb-
HOE M OBbIYHO YXe HEHYXHOe BKIOHeHue
3NeKTPOYCTaHOBOK MOCI e OTKIOHYEHNA Ha-
MPSXEHNA CETWM, MOXHO COBparb HECroX-
HOe ObICTPOgEencTByIoLlee YCTPOWCTBO,
cXema KOTOpOro npuBOAWTCH Ha puc. 1.
KoHcTpykuua npepcTasnseT co6oin anekT-
POHHO-MEX@HWHYECKUIA KOMMYTATOP Hanps-
XEeHuns CeTn rnepemMeHHoro Toka. Korga Ha
YCTPOWCTBO MOAAHO HAMNPsXXEHUe NnuTaHns,
BCE €ero y3nsl n NogK/IioHYeHHas Harpyska
06eCTOMEHBI, TaK KaK KOHTakThl perne K1 un
KHOMK SA1 pasoMKHyTbl. YTO6bI BKIHO-
4WTb NMUTaHKe, TPEOYETCA HA KOPOTKOE Bpe-
MA 3aMKHYTb KOHTakTbl SA1. Ha yctpoi-
CTBO MOCTYNUT  HarnpsXeHwe  ceTw,
BKMIOYEHHLIe napasrernsHo 18 yeernue-
HWSt KOMMYTUPYEMOrO TOKa KOHTaKThl K1.1,

C1
1Mk 250B

SA1
~220B "Bkn"
Lo
“cpaza"  |K1.1 _L
K1.2 c2
R1
FNR-20K431

K Harpy3ske

K1.2 3aMKHyTCS, KHONKY SA1 MOXHO Oy-
[eT OTMyCTuTb.

HanpsixeHne nepemeHHoro Toka 220 B
BLINPAMANAETCA AMOAHBIM MocToM VD1,
M36bITOK HanpsXXeHns racuTca KoHAeHca-
Topamu C2, C3. Peanctop R4 orpaHuin-
BaeT MMNYMbCHLIA TOK Yepes anofbl Bbin-
paMuTenbHoro mocta. Konpencatop C1
(OMNLTPYET BLINPAMIIEHHOE HanpsXeHue.
Ceetoguop HL1 cBouM cBEYEHNEM CUrHa-
NM3MpYeT O TOM, HTO Ha Harpy3ky ropa-
€TCs hanpsbxenve nutanusa. MowHbIn Ba-
puctop R1 racut KpaTKOBpeMEHHble
BCMN/IECKWN HAMNPSXEHNA CETW.

Korpga Hanpskenwe cetn cTabuilbHO,
Hanps>XeHve 3aTBOP-UCTOK TpaH3ucTopa
VT1 6yget okono 3 B, TpaH3ncTop OTKpbIT
W ManbiM COMPOTMBMEHNEM OTKPLITOFO
KaHana LUyHTMpYyeT Lenb ynpasnsioLlimni
anekTpog-karton TpunmcTopa VT1, npenst-
CTBYsl ero oTkpiBanuio. Kongercarop C5
NpensTCTBYET OTKPLIBAHWIO TPMHUCTOPA B
MOMEHT NOAAYM HAMNPSXKEHUSA NUTAHWS, KO-
TOpoe MOrno 6bl CryuuTbCA KU3-3a TOrO,
4TO ONA 3apsgkn konpencatopa C4 Tpe-
6yeTCsi HEKOTOPOE BpeEMS, B TEYEHME KO-
Toporo VT1 6ymet 3akpbiT. Mogkniove-
HWe KoHTakTHoW rpynnbl K1.3 pene
criepyeT BbIMONHUTL Tak, 4To6bl NMpu OT-
CYTCTBUM HaNPsHXeHUs NUTaHNs KORQeHca-
Top C5 6bin 3allyHTUPOBaH.

Korga Ha KopoTkoe Bpemsi ceTb 0bec-
ToumBaeTcs, koHgeHcatop C4 ObicTpoO
paspsxxaeTtcs qepes3 pesuctop R7, Tpan-
auctop VT1 3akpbiBaeTcsi, OTKpblBAETCA
TpUHUCTOP VS1, KOTOpPLIV LLUYHTUPYET Liernb
nutaHus o6moTkn pene K1. fkope pene
otnyckaeT, koHTakTel K1.1, K1.2 pa3mbl-
KalTCs, YCTPONCTBO WM NOAK/IIOHEHHas K
HeMy Harpyaka obectounBarotcs. MNosTop-
HOE CaMOMpPOM3BOSbHOE BKIKOHYEHNE pere
WCKJITIOYEHO.

EmkocTb koHgeHcatopa C4 porxxa
6bITb BOSMOXHO MEHbLUEW, HO [OCTaToH-
HOR, 4TOObI HEe NPOWUCXOONNO JIOXHBIX OT-
KITOHEHWA NMUTAHNA Harpy3Ku.

Peanctopel R5, R8 orpaHnumnsaor vm-
NyNbCHBIA TOK HYepes OTKPbIBAKOLLMACH TPK-
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HUCTOP. 3aMbIKaHNEM KOHTAKTOB MasioOMOLL-
HOW KHOMKKU SA2 MOXHO B NHOGOA MOMEHT
NPUHYOUTENbHO OTKMIOYUTL MWUTaHWe, YTo
NPeBpaLLaEeT 3TY KOHCTPYKLMIO B NOSTHOLEH-
HbIIA 3NEKTPOHHLIN BLIKIKOYATENb, HAAeNeH-
HbIM OOMOSHUTESIbHLIMKA BO3MOXHOCTAMM.

Peavcropsbl ucnonbaosansl MINT, C2-23,
C1-4. R4 xenarenbHO B3ATb HEBO3ropae-
™Mbl TuRa P1-7-1, P1-7-2 unv uMnopTHbIA
paspbiBHOK. MowHbin Bapuctop R1 —
FNR-14K431, FNR-20K471, FNR-14K471,
FNR-20K391. OkcupaHbiii  KOHAEHCaTop
C5E— K50-35, K50-24 unn aHanoruuHbii
MUMINOPTHLIA. OcTanbHble KOHAEHCATOPbl —
nrneHouHble K73-17, K73-24, K73-39; C2,
C3 porkHbl 6bITb HA paboyqee Hanpsxe-
Hue He meHee 400 B. OQuogHbid moct VD1
MOXHO 3amMeHuTh Ha KL422I, DB104—
DB107, RW154—RW157, RC204—
RC207, KBP04—KBP10. Ouog VD2 —
KO209A—B, KO1056—, KO247B—[,
RL104—RL107, 1N4004—1N4007. Ovon
VD3 — nobon ns cepun KO510, KA521,
KO522, 1N4148. Crabunutpon VD4 —
KC133l, KC126B, 1N4729A, TZMC-3V3,
TZMC-3V6. Ceeroanon HL1 wmucnonsso-
BaH 3€MEHOro LBeTa CBEYEHUS OuaMeT-
poMm 3 MM NpoOMU3BOACTBA (PMPMbI
Kingbright, ero MoxHoO 3amMeHUTb No6bIM
u3 cepun L937, L117, L57, KUMNA23.
Tpananctop VT1 — ManoMOLLHbIA N-Ka-
HanbHbIA oboratleHHoro Tuna ¢ U3onmnpo-
BaHHbIM 3aTBOpOM. MogonayT nbblie M3
cepuin KM501, K1014KT1, KP1014KT1,
KP1064KT1, ZWN2120, ZN2120. TpuHu-

A

65 MM

100 mm
Puc. 2
cTop VS1 -— X0205MA1BA2,
X0205NA1BA2, X0405MF1AA2,

PO111DA1AA3, PO118DA1AA3. B ycTpoir-
CTBE NPYMEHEHO 3NEKTPOMarHUTHoOE pene
mna PM21-YXN4 no FOCT17523-85, ume-
oLee 06MOTKY CONPOTUBIIEHUEM OKOMO
5,8 KOM, €ro MOXHO 3aMEHUTb 6IM3KUM
no napamerpam PMY-0-YXJ14. 31u pene
npegHasHavueHsl Ans paboTsl B LENu ne-
pemMeHHoro Toka 220 B yactoton 50 L.
Mpu nutaHum o6MOTKKU perne MoCTOAH-
HbIM TOKOM S HAAEXHOro BKIHOYEHWUA

[IOCTATOYHO MEHbLLUEro Hanps>XeHus.

Bce gerann ycTpoMcTBa KPOMe BbIKITO-
vyarenerd SA1, SA2 u npepoxpaHurens
FU1 MOXHO CMOHTMPOBATb Ha MeYaTHon
nnare, SCKU3 KOTOPOW MNPUBOBUTCA Ha
puc. 2. AnA noBbilleHUs 6e30MacHOCTU
NoNb30BaHUA YCTPONCTBOM U NOOKNIOYEH-
HbIX K HEMY Harpy3ok (ha3upoBKy NofKso-
YEHUs K CETU XENnaTenbHO BbINOSHUTDL Tak,
KaK pekomeHAoBaHo Ha puc. 1.

AHppen Bytos,
butov @friends.lil.pp.ru

ABTOMAT BKJ/TIIOYIEHUS OCBeLlyeHMA
C aKyCTUYeCKUM ynpasBlieHueMm

MbI Bce Hauje crnbilumm 06 3HepreTMyecKkom Kpusuce, o0 Heo6xoammMoc-
TV nepexofa K HOBbIM 3Heproc6eperaroLmmM TeXHONOrnsaM, a TeM Bpe-
MeHeM Ha NeCTHUYHBIX NNOLAaaKax JOMOB HalumMX ropofos M rnocers-
KOB BCIO HOYb FOPUT CBET, 6€Crone3Ho PacXoAys MUITMOHbI Knilo-
BATT-4acoB 3N1eKTPO3HePrun. B HacToswen cTaTbe npeanaraeTcs pa-
LMoHanbHoe peLueHne rpobremMbl HONHOIo OCBELLEHNST XnbIX JOMOB.

elleHue 3a4ayqn 3HeprocéepexeHus

MPX HOYHOM OCBELLIEHUN [ABHO W3-

BecTHo. OHO COCTOMUT B UCMONb30-
BaHWN TaWMEPOB, HACTPOEHHbIX Ha onpe-
DEeneHHylo BbigepxKy, obbi4Ho 20...30 c,
N 3anyckaembiX N0 mepe HagobHocTu. B
pa3BUTLIX CTPaHax Nogbeabl MHOrOKBap-
TUPHBbIX AOMOB YXe AaBHO 060pyOBaHbl
Takumm Tanmepamu. CTpykrypa Tanmepa
Takxe ObLIEen3BECTHA: OHA BK/IOYAaeT B
cebs pene BpEMEHW, CETEBOW BbIKIIHOYA-
Tenb (O6bIMHO 3TO 3NEKTPOMarHUTHOE

perne) n cuctemy 3anycka, obecne4vsao-
LLYHO MHOXECTBEHHbI [OCTYN K YCTPOW-
crey. Cucrema 3arnycka npeacraenaer
Cc0o60I COBOKYMHOCTL MYCKOBbLIX KHOMOK C
MOACBETKON, pacnpefieneHHbiX No Bcemy
06beMy KOHTPOIMPYEMOrO MOMELLIEHUA W
BKMIOYEHHbIX 0 CXEeMe MOHTaXHOro
«UINW» (B NocnegHee Bpema BMECTO KHO-
MOK UCMONb3YIT AETEKTOPbI NPUCYTCTBUA,
06bI4HO UH(DPaKpacHbIe).

YcTaHoBKa Takoro tammepa obxogurcs
[IOBONLHO [OPOro [axe Ha 3Ttane cTpou-

R1
56k

BM1
MK3-333

R2
27k

L C1 R4 R6
01mk 12k 1,2k
C3

R8 LM393
K3

B 8 i
1 5 LM393
RY 4 ~ MOC3043

1,2k

1,2

R11
™ 1,2k

R12 R13
100k 56k 3

1,2k

ca |,
100m = []B14

16B

TENbCTBa AOMA U CTAHOBUTCA SKOHOMUHEC-
KW HeomnpaBLaHHOM B Cly4ae nepeo6opyno-
BaHWA CTapbiX AOMOB U3-32 HEOHXOOUMOC-
TM NPOKNaaKu pa3BETBEHHON CUCTEMb
3NEKTPUHECKNX COEANHEHUNA.

Ham npepctaenseTcs 6onee Lenecoot-
pasHbIM NEepeinTn K aKycTU4ecKoMy Cro-
coby ynpaeneHus tauMepoM. Bo-nepebix,
6narofaps UCKMHYUTESIbHOW MPOHUKaLD-
Lel cnoco6HOCTU 3BYKa Nerko obecneyn-
BaeTCA OUCTaHUMOHHBLIN 3anycK Tammepa
13 NGO TOHKK Aaxe B Cly4ae nometLe-
HWiA CO CNOXHOW KOoH(Urypaumen — foc-
TATOYHO OQHOrO FPOMKO MPOU3HECEHHOro
CroBa WK XNnornka B NagoHun 1A 3anycka
yctpovcTea. Bo-BTOpbIX, B OTnn4uMe OT
CUCTEM, UCTOMb3YIOLWLMUX AR YNpaBneHus
paznuuHble BUAbl U3NYYEHWs, Hanpumep
3NeKTpoMarHuTHoe, Takon cnocob 6ec-
cnopHo sBnseTca abconTHO Gesspepn-
HbIM 715 YenoBeka. B-TpeTbux, kak byger
MoKasaHo Aanblle, NPUMeHeHne npepia-
raemoro ycTpoWcTBa He TpebyeT 60MbLLINX
ox1  3aTpar Ha ero pasmetLe-
HWE WU NOoAKIIoHEHWE, T. K.
BCE CBOJMTCA K YCTAHOB-
Ke HebOonbLIOro Mogynsa B
nnacTMaccoBOoM Koprnyce
o6bemom B 0,2 AmS, BKAIO-
4YaeMoro B paspbiB ceTe-
BOro NpoBOAA MNWUTaHWsA

Harpy3aka

Nnamn OCBELLEHUs.
Cxema npepnaraemMoro

VD1
kcziox & 4700 T

Tanmepa C aKyCTUHECKUM

c2
0,1 MK T
Puc. 1

26

ynpaBneHueM npuseaeHa
Ha puc. 1. 3BYKOBOW cwr-
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Hasl ynpaBneHusi ¢ NOMOLLIBIO MUKPOGhoHa
BM1 npeofpasyeTcs B 3neKTpU4ecKui u
3aTEM yCUIMBAETCR ABYXKACKaAHbLIM NOfo-
COBbLIM ycuruteneMm Ha mukpocxeme DA1
(COBOEHHBIN  ONEPALMOHHLIN  yCUNUTENb
TLO72). HuxHsas YacToTa cpesa 31oro you-
nvtens onpepensetcs uenamn R4C2 wu
R6C3 u cocTaenset npumepHo 1,5 kM.

BepxHsis rpaHviua nonockl yeunurens
33BUCUT OT 4YacTOTbl €OUHWUYHOTO ycune-
HUS MCMONb3YeMOoro onepaunoHHoro ycu-
nMTens, TMMNOBOE 3HaYeHWe KOTOPOW ANS
TLO72 cocTaBnset 4 MIy. Kak n3eecTtHo,
LIS yCUNUTENBHOIO Kackaaa Ha onepaum-
OHHOM ycunwTene

fBepx = f1/ K,

rope K — Koa(hp1UMeHT yeuneHs Kacka-
[a C 3aMKHyTOW NeTnen o6paTHOW CBA3W.

[ns nepeoro Kackaga

K1 = 1+R3/R4 = 276,
LNs BTOPOro kKackapa
K2 = 1+R5/R6 = 48,

Mo3TOMY BEPXHAs paHvLa nosiockl BCEro
ycunuTens onpegensieTcs NepBbiM KacKa-
[IOM ¥ cocTaenseT npumepHo 15 KMu.

CymmapHoe ycvneHve BCEro ycunure-
na B nonoce 1,5..15 Iy npeBbiaeT
13000.

CpaBHUTENBHO BbICOKOE 3HAYEHNE HUX-
HEW rpaHU4yHOM 4acToThl BbIGPAHO C Le-
NblO NyYWero nogasnelns HU3KO4acToT-
HbIX LWYMOB, B TOM 4uCne CeTeBbIX
HaBogok 50 v 100 Iu. Llens R1C1 cny-
XWUT ANs NOAaYM MUTAHWSR HA MUKPOOH
W OfIHOBPEMEHHO ANs (hunbTpaumn BbICO-
KO4aCTOTHbIX HaBOAOK, MPVXOAALMX OT
CETW MO LUWMHE NWUTaHUA YCUITUTENA.

[inA NOCTORHHOTO HanpsPKeHus Koaddu-
UMEHT Nnepepayv younutens paseH eviHn-
Lie, NO3TOMY NOCTORHHBINA YPOBEHb Ha BXO-
pe (emBog 3  mukpocxembl  DA1),
COCTaBNSIOLLMIA NPUMEPHO OfHY TpeTb Ha-
NpsHKEHWA MUTaHWA, NepepaeTca 6e3 name-
HeHW Ha BbIXof, ycunutens (BbiBog 7).

BbixogHOE HaMpsXeHue ycunutens no-
[AeTCR Ha BXOf NepBOro Kommaparopa
(BbIBOL, 2 MUKpOCXeMbl DA2), roe cpasHu-
BAETCA C MOpPOroM, YyCTaHaBnVBaeMbiM
nepemeHHbIM peaucTopom R7. 3TOT nopor
BbibupaeTca 60nbLIVMM, YeM MOCTOAHHbLIN
YPOBEHb Ha BLIXOAE YCUNWUTENS, No3ToMy
B OTCYTCTBME 3BYKOBOIO CUrHana yrpas-
NEHUA KOMMapaTtop HaxopuTcst B COCTOR-
HWW nor. 1, 4TO SKBUBANEHTHO BbICOKOUM-
NeHAaHCHOMY COCTOSHUIO Ha BbiBoge 1
mMukpocxembl DA2 (LM393 — aTo caBoeh-
Hbli KOMMAPaTop € OTKPbLITHIM KOMNEKTO-
pOM Ha BbIXOAeE).

Bbixoz nepeoro KoMnaparopa NoAKIIo4eH
yepes peavictop R10 Kk BpemszaparoLLen
uenv R11R12C4, koHpeHcaTop KOTOpou Npu
OTCYTCTBUM 3BYKOBOrO CUrHasia 3apsiXaer-
cs go Unur. MNpw 3TOM BTOpOV KOMNaparop
NPYHKUMaET COCTORHWe nor. 1, T. K. €ero no-
por ¢ nomolueto genmtens R13R14 yctaHos-
neH paeHbiM 0,5UnuT. B 3TOM COCTORHUM
nanyyatoLumin guop, ontpoHa U1 obectoueH
M CYMWCTOPHBIM KN4 VS1 Haxogutcs B
BbIKIIOHYEHHOM COCTOSIHUM.

Mpw nogaye 3ByKOBOrO cuUrHasna ynpas-
NEHUR Ha BbIXOAE YCWUNUTENA MOABMAOT-
CS BCMNECKM 3BYKOBOW 4acToThl. MNpu Oo-
CTUXXEHUM OOHUM W3 TaKWX BCMIECKOB
nopora Ha BbixoAe NepBOro Komnaparopa
nossnsetca nor. 0 v koHpgeHcatop C4
BLICTPO pa3psXaeTcs 4Yepes BbIXOQHOW
TpaHaucTop komnaparopa (peanctop R10
orpaHvu4vMBaeT TOK paspsga Ao 6esonac-
HOro YPOBHS). HanpsixeHne Ha KOHAeHca-
Tope C4 npu paspsfe 6bICTpO nafaer Ao
MarnblX 3Ha4eHWI WU BTOPON KOoMMaparop
nepexoguT B COCTOsiHME nor. 0 Ha BbIXO-
ne (BbiBog 7 Mukpocxembl DA2), sambikas
Lenb MUTaHWs M3nyyatroLlero guopa onT-
poHa U1.

Mukpocxema MOC3043 B oTnudue ot
06bI4HbIX ONTPOHHBIX Map UMEET BCTPOEH-
HyIO LieMNb CMHXPOHW3aUWK € ceTbio, obec-
NeYvBaloLLy0 BKIOYEHWE BLIXOOHOMO Cu-
MMCTOpa OMNTPOHa CTPOr0 B MOMEHThI
rnepexofa CETEBOIO HanpsXeHus 4epes
Hynb. BbixogHo# cvmucTop onTpora Ut
3aMbIKAET Lienb ynpasnatoLLero 3neKTpo-
oa cunoeoro cumucTopa VS1, koTopbin
Npvi 3TOM NEPEXOAUT B COCTORHUE «BKIHO-
4yeHo». TakuMm 06pa3omM, HECMOTps Ha
aCUHXPOHHbLIN XapakTep MosBNeHvs pas-
pellalowero curHana Ha BXofie OMnTpoHa,
BKntoyenre VS1 Bcerga npovcxoamt CuH-
XPOHHO C CETbIO, 06ecneHmBas TeM cambim
MAMKWIA PEXVM BKJTIOYEHUR Namn oceelle-
HWs (B MOMEHT Mepexoaa CeTeBoro Hanps-
XEHUR Yepe3 Hynb), H4TO CYLUECTBEHHO
yBENuYvBaAEeT UX CPOK cnyX6el. Kpome
TOr0, TAKOW PEXuM BKNIOYEHUR VUCKNOYa-
€T MNOoRBNEHNe VMMNYNbCHBIX NMOMEX, CBOW-
CTBEHHbIX O6bIYHBIM TUPVCTOPHBLIM YCT-
povicTBam.

Mpv HENPEPLIBHOM NOCTYNNEHNN 3BYKO-
BbIX CUrHasnoB koHaeHcaTop C4 Bce Bpe-
MR OCTaETC B Pa3psKEHHOM COCTOAHWUM,
W, cnepoBarensHo, VS1 npogonxaer Ha-
XOAMTBLCA BO BKMHOHEHHOM COCTORHWW.
Cpasy nocne mnpeKpaweHus 3BYyKOBbIX
CUrHanoB NepBbLIv KoMNapaTop BO3Bpalla-
erca B cocTosHue nor. 1, koHpexcartop C4
Ha4YMHaEeT 3apsaXaTbCa Yepes pesvcTopbl
R11, R12 v npy pocTuxeHun nopora BTO-
poro koMnaparopa NPOUCXOAUT BbIKIOYe-
Hue VS1. MepemetrHbin pesuctop R11
NO3BONKET OTPErYNMPOBaTh AIMTENBHOCTL
3a0epXKu1 BbIKITHo4eHVs B Npepenax ot 10
no 100 c. Peauctopom R7 yctaHaBnvBa-
eTcs HeobxoovMas HyBCTBMTENbHOCTb
Tarmepa Nno 3BYKOBOMY CUTHaIy.

Cumuctop VS1 BbIBUpaeTca ucxopa us
TpebyeMon MOLLHOCTW HAarpysku, npuyem
npv paoTe Ha Harpysky 6onee 200 BT cre-
[yeT yCTaHaBNMBaTL €ro Ha TEennooTBOA,.

V3en nutaHua ycTpovicTBa cobpaH no
6ecTpaHcgopmatopHoin cxeme [1]. OH co-
cTouT w3 racauero koHpeHcatopa C6,
avogHoro mocta VD2 u ctabunuTpoHa
VD1 co crnaxviBalowyuM KOHOEHCATOPOM
C5. Peanctop R17 BBEepeH ons orpaHu-
YeHVs TOKa Npy BKIIOYEHWW YCTPOMCTBaA
B ceTb, Korga koHpeHcatopbl C5 n C6
MOSHOCTLIO paspsxeHbl. Cnegyer oTMe-
TUTb, 4TO B OTiMuMe OT [1], aTOT pesuc-
TOp BKMIOYEH A0 MOCTa, YTO MO3BONAET
VChonb30BaTb BMECTO BbICOKOBONMLTHOIO
o060 HU3KOBONBTHBLIV AWOAHBLIN MOCT Ha
0,5 A. Pesuctop R18 cnyxur ans 6bIcT-
poro paspspa koHpeHcatopa C6 npw oT-

SA1
<« —o0x3 X1 -
~220B Taiimep :@@
«O0—X4 X2 --=

Puc. 2

KJIOYEHUW YCTPOMCTBA, YTO CHUXAET PUCK
NOPAXEHUR 3NEKTPUHECKUM TOKOM.

CxeMa BK/OHEHUA Tanmepa npveepe-
Ha Ha puvc. 2.

N3 puc. 2 BMOHO, 4TO TavmMep BKAOYaE-
€TcA B pa3pbiB NPOBOAOR, NUTAIOLLMX Nam-
Nbl OCBELLEHVA WUnun nobyo Apyrylo Ha-
rpy3ky. Tlpy BKRIOYEHWM BLIKNKOYATENS
SA1 namnbl 3aroparoTcs Npy NepsoM Xe
NPOXOfEe CETeBOr0 Hanpshkewus 4epes
Hyllb W NPOAOMXAIOT ropeTb B TeYeHve
BpEMEHU 3a[epXKW Tanmepa, nocne 4ero
BLIKNIOYAKTCA, €CNY He 6bIN0 3BYKOBOIO
cvrHana, v TaMmep nepexogut B PEXUM
OXVAAHWA 3BYKOBOrO CMrHana 3arnycka.
MouwyHocTb, noTpeénaemas B OEXYpPHOM
pexuvme, He npesbiliaeT 0,5 BT.

Mpw NOCTYNNEHWN HOBLIX 3BYKOBbIX CUT-
HanoB YCTPOWCTBO paboTaeT aHanoruy-
HbIM 06pa30M, KaXAbl pPas BO3BpaLLaach
C YCTaHOBJIEHHOW 3afepPXKOW B PEXUM
OXWOAHWA MPU HaCTYNNEeHUN TULLMHBIL.
Takaa norvka pa6oTbl Tanmepa penaer
ero secbMa yaobHbIM Ans 06opyfoBaHus
NomeLLeHWA, B KOTOPbIX OCBELLEHVE [0M-
YHO OTCNEXWBATb CUMIOMUHYTHOE MpuUcyT-
CTBWE YEJIOBEKA: NECTHUYHAR MroLaaKa,
BaHHas KOMHaTa, Tyanet, Kopuaop v T. .
Mpw 3TOM, KaK BUOHO U3 CXeMbl Ha puC. 2,
npv Nepeo6opyAOBaHUN CTapbIX NOMeLLe-
HWA He TpebyeTcs (PaKTUHECKN HUKaKMX
nepepernoK B 3NeKTPONPOBOMKE.

CpoK OKynaemocTv Tavmepa 3a CyeT
SKOHOMUW 3MEKTPO3HEPrMn 3aBUCUT OT
namnoBoW Harpysku. [na necTHU4HOro
ocBelLeHus Npu Harpy3ke 100 BT oH co-
CTaBwT, N0 NPUENVIUTENBHBIM pacyeTam,
OKONMO OfHOro roga, nNpv 6onbluew Ha-
rpy3Ke 9TOT CPOK COKpaLlaeTcs CoOTBET-
cTBeHHo (Npu 200 BT — nonropa u T. f.).

OkcnepuMeHTanbHbIVi obpasey Tanme-
pa 6bin U3rOTOBNEH U YCMNELIHO UCTLITaH.
HaMm npepcTaBnsercs, HTO LLMPOKOe WC-
NonbL30BaHve Npefaraemoro ycTpomcTsa
Morno 6bl BHECTW OMpefdeneHHbli BKNap,
B peLueHve npobnemel pethOpMMpOBaHNA
JKKX. Mo Hawsemy rny6oKoMy yGexxaeHuo
3Ta pechopMa MOXET pacCHUTLIBATL Ha
peasibHbIVi YCNex TONbKO NpW YCNOBUK Me-
peo6opypoBaHus KX Ha 6ase coepe-
MEHHBIX 3IEKTPOHHbIX YCTPOWCTB aBTOMa-
TUKU W yNpaBneHus.

Aupgpen [laxHoBMY,
Anekceit puropoes,
IOpun Mypomues,
2658 @mail.ru

Jluteparypa:
1. . lannyeB. Cuctema mHgppakpacHo-
0 AVCTaHUMOHHOIO BKITHOHEHUS)/BBIKIOHE-

HUS 37IEeKTPONPUE0POB. — CXEMOTEXHUKA,
2002, Ne 6, c. 59—62.
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NMynbcoTaxomMmeTp

TlynscotaxomeTp — 310 npuéop A/1s1 U3MEPeHUs1 4acToThi rnynbca. B
cBoe BpeMsi B XypHane «Papuo» 6bi51 06bsiB/IeH KOHKYPC Ha paspa-
60TKYy U3MepuTesnien nysbca. Pe3ynbTatoM KOHKypca 6b1/10 MHOXe-
CTBO paguvuoIiiobUTENIbCKUX pa3paboTok xopolunx ripuéopos [1]. Ho
Bpemsi 6eXUT HEeYMOJIMMO, 1 TO, YTO AecHAThb N1IeT Ha3ap 66110 Xopo-
UMM Ha ABYX AECATKaX MUKPOCXeM, cerlyac MOXHO cAenatb Ha AByX.
TMpepnaraemel U3MEPUTESNb YAcTOTbI Mysibca (CUHOHUM: U3MEPUTENH
4acTortel ceppeYHbiXx cokpalyerni — HYCC) nponssoaut namepeHue
ATMTENBHOCTH OAHOIO WIIN YeTbipex NnepuofoB UMMY/TLCOB cepaeY-
HbIX COKpALLeHUH W BbIYUCIIAET YyacToTy. Pesynbrat unanumupyercs
Ha Tpex rosyrnpoBOAHUKOBbLIX CeMUCErMeHTHbIX UHAUKaropax. Teo-
PETUYECKUA anarna3oH uamepsieMolx 3HaveHun YCC — ot 1 go 200
yaapos B MUHyTY. lMpuHuUn peructpayuy pabortel cepala ocHOBaH
Ha BbigesieHnn R-umnynbca N3 kapauocurHasa ¥ 3auMcTBoBaH U3 [2].

ameputens YCC Heobxogum nio-
OSM, CTpagaloluM  pasnuHHbIMU
cepaeyHsIMM  3a6oneeaHnsMKU, U
TEM, KTO 3aHWMaeTcs (pU3KynsTypon m
cnoptoM. Ero takxe MOXHO MpUMEHUTb
ONA ONpemeneHvs 4acToTel BpalleHus
[OBUratenev B yka3aHHOM [uana3oHe.
M3mepeHne nepuofoB WMMNYNbCOB WU
BbIMWCIIEHWE 4AaCTOTHI Mynsca MPOU3BO-
OUTCA MUKpOKOHTposnepom PIC16F628.
3T0T MWMKPOKOHTponnep BelbpaH W3-3a
HanM4YMs B HEM TpeX HEe3aBUCHUMBbIX Tan-
MEpOB, U3 KOTOpbLIX MCMOML3YIOTCA fBa.
Tarimep TMRO BbINOAHAET (PYHKLMIO aH-
TMapebe3roBon 3afjepXxku Ha 250 mc.

( IIYCK )

Tanmep TMR1 aBnseTca cCHeT4YMKOM Nnepu-
ona wmnynscoe YCC. Hezasucumas pa-
60Ta TAaMepoB NO3BOMNAET NPOLEeccopy
MWKPOKOHTPONEPA BbINOMHATE OCHOBHYIO
paboTy No AUHAMUHECKOW TpexpaspsgHOn
uHOvKauuu. B 3aBMCMMOCTM OT pexuma
paboTbl nynbcotaxomeTpa (o0auH v Ye-
Thipe nepuopa nynsca) 6yaet Habnogars-
CA rawleHve uvHoukauum Ha Bpems 100
unn 50 mc. MalleHne mHgvMKaumm Bbi3Ba-
HO OTBREYeHMeM npoueccopa OT UHAVKA-
LMK Ha BblbMCHieHne 3Hadvenns YCC v npo-
MCXOLOMT CUHXPOHHO € yaapamu cepaua.
Ecnn Ha BXOO MUKpPOKOHTpoOnnepa He
nocTynarwTt uMnynscel 6onee 21 ¢, 10 ¢

PASPEIL BCEX IIPEP

JIEJIEHME A/B=C

COXPAHEHVE
PEIHCTPOB

CNi4 == C

]

HET

CBPOC CYETYHMKA
TMEUTOB MHITHRALIM

BOCCT AHOBJTEHVE
PE[HUCTPOB

BO3BPAT K3
TIPEPEIBAHWA

Lesiblo  3HeprocéepexeHns UHOvKauus
BbIKITOHAETCA. ITOT CHETHUK B MUKPOKOH-
Tponnepe opraHu3oBaH Ha OCHOBE nopd-
cHeTa LMKIOB MHOMKALWMK Kaxgoro pas-
papa.

Anroputm paboTel NporpaMmel MUKpPO-
KOHTpoOnnepa npefcraeneH Ha puc. 1 n 2.
Mocne nycka v MHULMan“3aLmMm permcTpoB
MWKDPOKOHTpONepa npoeepseTcs  dnar
cuyeta. Ecnu cqeT 3anpelleH, dnar Hyre-
BOW, yCcTaHaenvMBaeTcs donar Ha paspeLLle-
HWe BCEX npepbiBaHUiA. [lanee nporpamma
NepexoauT K BbINOMHEHUIO TPexXpaspsaHon
OVHAMUYECKON MHOMKauuw. [ocne Kaxao-
ro yukna WHOUKauumM UHKpemeHTUpyeTcs
CHETUMK LIMKITOB MHAMKauun. Ecnm 3to vnc-
NO AOCTUINO 3Ha4YeHWsi, KOTOpoe Mo Bpe-
MEHW COOTBETCTBYET NpUMepHO 21 ¢, nopt
B yctaHaenueaercs B 1, 4TO NpU MUCMONL-
30BaHUM VHOMKATOPOB C OBLLUM aHOOOM
paBHOCUNBEHO ralleHuo. lanee nporpam-
Ma NepexoauT B PEXUM OXXMOAHUA NOCTYM-
JIEHUst UMMYNbCA Ha BXOLA MUKPOKOHTPON-
nepa. BxogHoW  wuMnynsC  BbI3OBET
npepsiBaHWe, nocne Yero nporpamMmMa ne-
pevdeT K Haqany wHgmkaumn. Ecnm cyer-
4uK 21 C eLle He HanoNHeH, TO Mmporpam-
Ma MPOLCIKUT UHAMKALMIO CnegytoLLero
paspsga.

Ecnu dhnar cyeta eguHUYHBIN, CHET pas-
peLlen, nporpaMma nepexouT K BbINos-
HEHUIO BoiMMCneHWN. pouecc BblUChe-
HWA Ha4nHaeTcs ¢ geneHus A/B = C, rge
A — KOHCTaHTa, BEfM4MHa KOTOPOW 3aBU-

PASPEIL IIPEP RB6

OIAT 3AIEPXKHA = 1

HE
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TMRI1 > B
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CUT OT YacTOThbl MPUMEHEHHOIO KBApLIEBO-
ro pesoHatopa, B — u4ucno umnynecos,
NOACHUTAHHBIX MWKPOKOHTPOINNepoM 3a
nepuon BXOAHbIX wmnynecoB, C — BOCb-
MWUOUTOBSI pesynsTar. Onpepenutb 3Ha-
YEHWE KOHCTaHTbl A MOXHO CrepgyroLum
o6pasoM. [pa peructpa Tamepa TMR1
HauMHAKT ¥ NpekpawalT c4YeT nocne
KaX[oro mnocTynuBLUErO HA BXOA MUKPO-
KOHTpoOfnepa umnynbca. MocKomnbKy Kax-
IblA BXOOHOW UMMYNLC BbI3bIBAET Mpepbl-
BaHWe, TO TMepeycTaHOBKa perucrpos
TaiMepa NpoMCXoauT nocre Kaxaoro npe-
pbiBaHus. 3anosiHeHne perncTpoB Tanme-
pa OCyLLeCTBNSETCH KaX bl MaLIUHHbINA
UMKn. MawwmHHBIA LMK paBeH 4actoTe
KBapLiesoro rexeparopa F .., neneHHoi
Ha 4YeTbipe. Fpu pe3aoHaTope Ha 32768 Ty
repuop MawMHHOIO Lukna 6yaeTt paBeH:
32768/4 = 8192, T = 1/8192 = 122 mkc.
Mockonbky KO3 ULMEHT nenexuns npea-
penuTtens Ttammepa paBeH 8, peructpbl
Tavimepa 6yayT 3anofHATLCA € Nepuofom
122x8 = 976 wmkc. Tenepb, ecnn paspe-
NUTb YUCNO CeKyHA B MuHyTe (60) Ha ne-
pUOL WMMYALCOB 3aMOSIHEHUS B CEKYH-
gax, TnonydMM  YUCIIOBOE  3HaYeHwe
KoHCTaHThl: 60/0,000976 = 61475, =
F023,. Ins nio6oit Apyron 4acToThbl KBap-
LieBOro pe3oHatopa KOHCTaHTa Bbl4UCIIs-
€TCs aHasiorm4Ho.

Mocrne peneHus npoleccop npoeepseT
PEXUM U3MEPEHUS: N0 OOHOMY MK HeTbl-
peM nepuoaam BXOAHbIX UMMYNbCOB. Ecriun
YCTaHOBJIEH PEXUM U3MEpeHus No OAHO-
My nepuogy, TO NPOU3BOAMTCS MepeKoan-
poBKa ABOMYHOrO 4Yucna pesynbTtara fie-
NeHUs B OBOUYHO-AECATUYHBLIA  KOA.
3anonHaTCA perucTpbl MHouKaummu u 06-
Hynsiotcs dnar cyeta u TMRO. [dna or-
paboTkun aHTMOpe6es3roBoin  3a0epXKu
paspeLualoTcs npepblBaHWs Mo rnepenon-
HeHuio Tailvepa TMRO. [Jarnee BbINOAHs-
€TCH MHOMKALMS C HOBbIMW 3HA4YEHUAMW B
permcTpax nHguKauuu.

Ecnu ycTaHoBrieH pexum usamepeHusi
no YeTblpem nepuogam BXOOHbLIX UMMYIb-
COB, TO HOBOE 3HayeHwe pesynbrara fie-
NEHVISt CyMMUPYETCS CO 3HAYEHNEM perun-
CTPOB HakonsieHus. MIHKpemeHTupyeTcs
CYETUYUK YCpedHeHUsi U NpoOBepseTCs
€ero paBeHCTBO Ha u4eTtbipe. Ecnu
CYETYMK paBEH YeTblpeM, TO 3Ha4ve- o1
HUe PEerucTpoB HaKOMMeHWUs AenmTcs
Ha YeTblpe (ycpepHsieTcs) U pesynb-
Tar nepenucoiBaetcs B peructp C ans
pancHeiiwein o6pabotkn. Pernctpbl
HakonneHus 06HynsoTcs. Ecnu 3Ha-
YeHue cHeTYMKa ycpegHeHus He pas-
HO 4YeTbipeM, TO MPOMNyCcKaKTCa Mnpo-
rpaMMbl yCpeQHeHus 1 nepekoaupos-
KM U 3amnycKaeTcst HOBbIN LMKN aHTW-
npebe3roBov 3amepxKu.

MocKonbKy B pEXUME 3MepeHus no
YeTbipeM rnepuogamM NpornyckaeTcs He-
CKOMbKO nognporpamm, T0 Bpemsi Nnpo-
XOXJIEHUS MPOrpaMmbl BbIHUCTIEHWUIA B
JBa pas3a meHblle (50 Mc), Yem npu
M3MepeHun no OfHOMY repuoay
(100 mc). Bpemsi BbluMcrieHus npubas-
NISIETCS KO BPEMEHW 3afEepXKK, KOTO-
pasi chopmupoBaHa Tavmepom TMRO.
MoaTomMy nocne npuxoga uMryneca Ha
MUKPOKOHTPOSIep BpeMsi HE4yBCTBU-
TenbHocTv  GygeT  paBHO 60

250+100= 350 wmc, nubo 250450 =
300 mc. 310 Bpems onpepenser Makcu-
ManbHyK0 perMcTpupyemyio Hactorty cep-
[EYHbIX COKpaLLieHwid, pasHyto 171 unu 200
yOapoB B MUHYTY. MUHMManbHO perucTpu-
pyemas 4actoTa paBHa OfHOMY yhapy B
MUHYTY W ONpepensieTcs paspsaaHOCTbIO
perucTpoB peructpauun. KoHeyHo, HaiTu
4ernoBeka Cc Takum cepaliebueHvem Tpya-
HO, HO 3TO MO3BONAET UCTONL30BATL NPU-
60p Ans U3mepeHus Masnon 4acToTbl Bpa-
LLieHns pBurarenei.

B nporpamme vcnonb3ylotes npepbisa-
HWst IBYX TUMOB: 10 MEPENONHEHUIO Tanme-
pa TMRO 1 No n3MeHeHWIO curHana Ha BXo-
ne RB6. [lMockonbky npu perucTpauum
R-cvrHana npoxoauT HECKOMNBKO UMIySbCOB
1 BO3MOXHO NPOXOXAEHUE UMMyNbLCOB OT
HENpOW3BONBEHOrO ApOXaHus pyK Mpu yaa-
pe cepgua, BO3HWUKNA HEO6XOAUMOCTb B
opraHv3auun aHTuopebesroBoil 3aepXKu.
31a 3amepxKa NporpaMMHO OpraH13oBaHa
Ha Tavimepe TMRO. MNpepgenutens Tanve-
pa umeeT KO3MULMEHT feneHus, paBHbIN
8, 4TO BMECTE C BOCbMUpa3psaHbIM peruc-
TPOM TaiiMepa Bbi3biBaEeT rnpepbisaHue Ye-
pe3 0,25 c. Ha Bpems 3anepxkv 3anpeLLe-
Hbl NpepbiBatus ¢ Bxopa RB6.

Mocne BO3HWKHOBEHWUS MpepblBaHUSA
(pyc. 2) Kak 0BbIHHO COXpaHsIIOTCs 3Haue-
HUSl TEKYLLIMX PEMUCTPOB U 1o ¢onaram npe-
pbiBaHUi ONpenenseTcs, Kakum cobbiTnem
BbI3BaHO npepbiBaHue. Ecnu npepbisatHmne
BbI3BAHO M3MEHEHWeM CUrHana Ha Bxope
RB6, To npoBepsieTcs drar BbINONHEHHON
3apepxku. dnar 3afepxku MoxeT 6biTb
HyreBbIM (3afepXKa He BbIMOfHEHa) TOMb-
KO Mp¥ NepBOM UMMNYNbLCE Mocse BKIO4e-
Hus nHgukauwu. B nocnenHem cnyyae pas-
peLuaertcs npepbiBaH1e Mo repenonHeHuio
Taimepa TMRO, ob6HynsoTCH perucTpsl
o6oux TaumepoB U 3anpeLuaroTcs npepbl-
BaHus ¢ Bxona RB6. Ecim 3agepxka Bbl-
MonNHeHa, TO 3Ha4YeHUs perucTpoB Tamme-
pa TMR1 nepenucbiBalOTCs B CYETHblE
PerucTpbl, a perucTpbl TaiiMepa oBGHyIsHoT-
csi. CbpacbiBaeTcsi oriar 3afepXku u yc-
TaHaBnMBaeTcs nar c4eTa, paspeLuato-
LW BbINONHEHUE BblHMCTIEHWIA. MNOCKONbKY
npepbiBaHWE NPOM3OLLSIO 0 UMMYNbCY Ha

R26* 510k
DA1
R2220k R533M  K1401YH2A C4* 0,01 MK

C3
0,15mk L

DA1.2
[,{RE R7
100k I 10k

I ' -
13i I14 5
| 12 Peo {714 —I

BXofe, TO 3anpeLyaoTcs garnbHenume npe-
pbiBaHus 110 BXOAY OO BbIMOMHEHWUS aHTu-
Opebe3roBon 3a0epXKu.

Ecnu npepblBaHve npousowsio o ne-
peronHeHuo Taumepa TMRO, To paspe-
LLIAKTCH NpepbIBaHUs M0 3MEHEHUIO CUr-
Hana Ha Bxoge RB6, 3anpewaiorcs
npepbIBaHust OT Taimepa U ycrtaHaBnuea-
ercs (pnar BbINMONHEHHON 3a0epXKM.

Mocne BbINONHEHWs KOMMYyTaLuMK ¢ 3ar-
peLleHUeM U paspeLleHuemM rpepbiBaHuii
OBGHYNAeTCA CHETUMK LIMKNOB MHOMKALMK
1 BOCCTAHaB/MBAIOTCH 3HA4YEHUs perucT-
poB, KOTOpLIE 6binK OO NpepbiBaHus. Mpo-
UCXOAUT BO3BpaT U3 MpepblBaHus.

Cxema nynbcoTaxomeTpa rokasaHa Ha
puc. 3. Mpubop cocToUT n3 fABYX 4ac-
Tel — aHanoroBoM U BbIYUCIIUTENbHOM.
AHanoroeasi HacTb C He6ONbLUINMU U3Me-
HeHusmu B3ATa M3 [2]. MNostomy 3aech
6yneT NpUBeOeHO NULLb ee KpaTkoe Onu-
caHue. R-umnynbCbl — 3T0 UMMYNbCbI Kap-
[MOCUrHana, KoTopble UMEIOT MakCManb-
Hyl amnnvtygy. B paHHom cnyyae
KapauoCUrHan CHUMaeTCsi C nanbLes pyk,
KOTOpble MpunoxeHbl K anekTpopgam 31,
32, 33. AnekTpog 32, Ha3blBAEMbIA WH-
neddepeHTHbIM, ocnabnset HaBoOOKWU Ha
BXOQe NEepBOro Kackaga ycunurtens, rno-
naBnsiowiero cuHgasHele nomexu. ns
nyywero ocrnabneHust NomMex pesucTopsl
R2, R3 1 R4, R5 fomkHbl NonapHoO UMEeTb
pa36poc conpoTuBsieHu He 6onee 0,1 %.

YeTblpe Kackapa ycunurtens mnoctpo-
eHbl Ha opHoi mukpocxeme DA1. Tep-
Bblt Kackag Ha OY DA1.1 umeeT Ko3g-
(uumeHT ycunenus okono 18. Bropo#
kackan Ha OY DA1.2 saBnsetcs unbT-
pom HY nepsoro nopsaka. Ero koadgu-
LMEHT YCUNEeHWs B OpUrMHanbHOM YCT-
poiictBe paseH 160 (R26 wumeeT
conpotuBneHue 1,6 M, a eMKOCTb KOH-
neHcaTtopa C4 paeHa 4700 n®). B npo-
Liecce HacCTpOWKM NpULLNOCH YMEHBLIUTB
KO3 OULMEHT yCUNeHus npuMepHoO B
Tpu pasa. TpeTuit Kackaj ycunurens Ha
OV DA1.3 sBnsercs akTUBHbLIM MOJSI0CO-
BbiM hunbTpoM. Ero koagdmumeHT ne-
penauu B nonoce 4actot 0,5...12 Ty
paBeH 9.
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[MNocnepHuia, Y4eTBEPTLIN, Kackag ycunu-
Tens Ha OY DA1.4 suigensieT R-umnynschbl
u3 kapguocvrHana. NpoaeTeKTMpoBaHHbIN
pviopamu VD1 n VD2 curian noctynaet Ha
o6a exopa OY DA1.4. Ha nHeBepcHOM BXO-
De cvrHan 3apsxaeT konpencarop C7 po
CpenHero 3HayYenus. Ecnu Ha npaMoM BXo-
e OV nosBuTCA CUrHasn, YpoBeHb KOTOPO-
ro Bbllle cpefHero, To Ha Bbixofe DA1.4
6yOeT NonoXuTenbHbI UMNynec. Anutens-
HOCTb BbIXOAHOrO UMMyNbCa 3aBUCKMT OT
BpeMeHn 3apafa koHgexcaropa C8 u pae-
Ha npubnunautensHo 10 mc. Mocne 3apsp-
kv kKoHgeHcatop C8 3akpbiBaeT anon VD3
W pa3pbiBaeT 06paTHyl0 CBfi3b Bbixoda C
WHBEPTUPYIOWMM BxofoM. B 310 Bpems
koHpeHcaTtop C7 Ha4HET paspshkaTbes Ye-
pe3 peanctopbl R24, R25. Ha Bpemst pas-
psaokn  koHpeHcatopa C7, paBHoOe
280...300 Mc, umnynbcbl Ha Bbixoge OY
DA1.4 He nosensitotcs. NMOCKONbKY 4yB-
CTBUTENLHOCTL yeunuTens 6onbLuas, To OH
YyBCTBUTENEH K MoMexaMm, Hawnbonee
«BPEOHbIMU» U3 HUX KOTOPbIX ABNAIOTCA
UMNyNbCHble. [N8 yMeHbLUeHUs! BAUSHWS
UMNYNBCHBIX NOMEX HOMUHAS KOHLEHCATO-
pa C8 no cpaBHEHUIO ¢ OpUrMHanNsLHOM CTa-
ThEN yBENUYEH B NATb pa3. KopoTkue nM-
nyneCbl  He  yCneBalT  3apaauTb
KOHAEHCATOp A0 HANPSXEHWUs 3aKpbiBAHWSA
owopa VD3, v umnynsc Ha Bbixofe He ¢hop-
MUpYETCS.

BuixogHoit curHan ¢ OV pudpchepen-
umpyetcsa kongencatopoM C9 v BRYTPEH-
HUM pPEe3UCTOPOM MWKPOKOHTponnepa
DD1. Ouon VD4 obpezaeT oTpuuarens-
HYI0 4acTb uMnynsca. [MopT B MUKPOKOH-
Tponnepa, Kpome BbiBoga RB6, ocyuie-
CTBNSAET BbIBOA 3HAYEHWA CErMEHTOB Ha
ceMucerMeHTHole mhagunkatopbl HG1—
HG3. AHoAbl MHAMKATOPOB KOMMYTUpY-
totcs BbiBogaMu RAO—RA2. BeiBog RA3
MCNonb3yeTcs Kak BXxoL KHOMKW YCTaHOB-
KW pexxuma namepenua SB1. Bxop c6po-
ca MukpokoHTponnepa MCLR, koTopbii
06bI4HO ecTb B Apyrux npuéopax, B AaH-
HOW MMKpOCXEME 3anporpaMMUpoBaH Ha
BHYTPEHHIOI YCTaHOBKY.

MpoBepky paboTocnocobHOCTU Npubo-
pa Heo6XoOUMO HaYMHATb C MUKPOKOHT-
ponnepa. NpefsaputencHo BbiNamBaioT
(vnn ycTaHaeBnNMBaIOT NO3XE) KOHAEHcaTop
C9. Ha Bxof, MMKpOKOHTpONNepa nogatot
umnynscel yposust TTJ1 ¢ nepuopoM B
opHy cekyHay. Ha unpgukaTope DONXHO
nosiBUTLCS 3Hauenue 60. [lanee nopknto-
yalT kongencatop C9 m npoeepsioT pa-
60Ty npubopa ¢ ycunuteneM. Ecnu Ha
uHamkaTope 3Haqenme HYCC yMeHbLUeHo B
OBa pasa, HoMuHan peauctopa R26 He-
06Xx0AMMO yBENW4MUTL. W, Hao6opoT, npu
3aBblLUEHHbIX NOKA3aHWUAX UHOMKATOpa HO-
MuHan peaucTtopa R26 ymeHbLiatoT. Peub
MOET HEe O TOYHbLIX MOKasaHnusax, a 06 oue-
HOuHbIX. Hanpvmep, cpefiHee 3HauenHune
nynbca y YenoBeKka, HaxXOAALLErocs B He-
BO36Y>AEHHOM cocTosiHuKM, 60...80 yna-
POB B MWHYTY. 3HauMT, 3aHWXEHHOE MO-
kazanue 6ypet pasHo 30...40 ypapam B
MUHYTY, & 3aBbilleHHOoe — B ABa pasa
6onblie (120...160).

Buikntouatens nutanms SA1 u nepeknio-
yatenb pexuma uamepenns SB1 MoryT
6biTb MMB0 ManorabapuTHLIMK TymBnepa-
MW, NGO KHOMKaMu ¢ omkcaumen. Mukpo-

30

koHTponnep PIC16F628 mox-
HO 3aMEHWUTb MWKPOKOHTpPON-

57

nepom PIC16F627. Ouop VD4

MOXeT 6bITb NOBLIM repMaHu-
€BbiIM.

KoHcTpyKTUBHO NpUBOop BbI-
NOMNHEH B YHU(hULIMPOBAHHOM
Kopnyce Tuna Z-62, KOTOpbii
UMEET «KapMaHHble» pasme-
pbl — 82x63%x29 mM. Mpubop
nuTaeTcs OT YeTbipex NeMeH-

2

ToB TMna AAA (R03), koTopbie
cBoBofHO nomeLuatorcs B 6a-
TapeiHbin otcek ans «Kpo-
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Hbi». [JHO 6aTapeiHoro oTce-
Ka pa3feneHo Ha Tpu Hactu
nnacTMaccoBbIMW Neperopog-
KaMu Tak, 4Tobbl B cpefHein
4yacTu cBO6OOHO nomeluancs
anemeHT AAA. [Ba Apyrux
aNeMeHTa YCTaHaBNMBAIOTCS
PAOOM M YyTb BbilLe. YeTeep-
Tbi ANEMEHT yCTaHaBnmBaeT-
ca Mexay Humn (puc. 4). To- SBI
KOCBEMHUKU 118 3NEeMEHTOB
cAenaHbl U3 CTeKNOTEKCTONMM-
Ta ¢ NpUNasHHEIMU B HEO6XO-
OMMBIX MecTax (rae y anemeH-
Ta  MUHYC)  NpyXuHaMn.
MoTpebnsemMbii NpruGOPOM TOK
no uenu +4,5 B konebnetcsa oT
10 oo 14 MA B 3aBUCMMOCTU
OT 4Yucrna BKIOHEHHbIX Cer-
MEHTOB, B PEXUME BbIKITHOHEH-
HoW uHpyKaumm — 0,8 MA. Mo
uenn —1,5 B notpebnsembin
TOK cocTaensieT 0,8 MA.

Mo pa3amepaM Kkoprnyca BhINONHEHA W
nevatHas nnara, NoKasaHHas Ha puc. 5.
Bce peaucTtopbl pacnonaratotcs nepne-
[MKyNsipHO nnate, a konpeHcatop C7 —
napannensHo en (pwuc. 6). MNMnarta Bctae-
NAeTCA B NPUNUBLI NS camope30B U Npu-
XumaeTcs TpybyaTbiMm pacnopkamu. Top-
LeBas 4acTb Kopnyca CbeMmHas, B ee
CpefHen 4acTu BbLICBEPNUBAIOTCA OTBEp-
cTusi nop ceetogmopbl. fnata nkhankaro-
poB (puc. 7) NpuXXMmMaeTcs OCHOBHOW nna-
TOM K nepegHerd naHenn. Ha Bce
yrnybnerve nop, WWbAuMK HUXHEN YacTu
Kopnyca npukneuBaior anektpof 32. B
BEPXHEW 4YacTWM Kopryca Ha BCHO [JIMHY
npuknevBaloT aga anektpoga 31 n 32
(Kaxppii No 55x22 MM) € NPOMEXYTKOM
MeXOy HUMW ONs yCTAHOBKW KHOMOK C
hukcaumen. INeKTpoabl MOXHO caenarb
M3 TOHKUX NIMCTOB HEpXaBetoLen cTanu
unn 6enon xectn. [ing npepoTepaLleHnst
CaMOonpOM3BOIILHOIO BKMIO4EHUst Npubopa
BO BpeMsi TpaHCNOPTUPOBKU (B KapMaHe)
BbIKMIOYEHHOE MOnoXeHne KHonkn SB1
LOMKHO 6biTb HAXKATLIM.

Mpy ncnonb3oBaxnmn npubop fepxar [By-
M$i pyKamm Tak, 4Tobbl 66N BUAHL! NHOW-
Karopbl (CM. (pOTO Ha NEPBOW CTpaHuLe
06noxkKK). bonblumve nansubl pyk npukna-
[bIBAIOT K anekTpoay 32. YkasatensHble n
cpefHve nanblbl PyK NpUKRAObIBAOT K
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anektpopgaMm 31 u 33. lNpu 3TOM HEobX0-
OVMO cneguTb, HYTo6bI NanbLbl OOHOW PYKK
He conpuKacanuck € nanbuamun Apyron u
He nepemMbIKany anekTpoabl 31 1 33. Bknto-
YaTb NPUBOP MOXHO CPEQHWMM nasnbleMm, a
riepeksiioHaTh peXxmm U3MepeHus — yKasa-
TenbHbiM. TpU M3MEPEHUM B peXxuMe op-
HOro MEPUOLA CBETATCA BCE MHOMKATOPbI.
Ecnv mMHOMKaTop M3MeHseT rnokasaHus ¢
6GONbLLLOK 4acTOTOW, TO HEeOBXOAMMO CMO-
YUTb Manbiibl A% YMEHbLLEHUS COMpOTUB-
neHus Mexgy nasbLamMn U 3NeKTpodamu.
CWHXpOHHO € yaapamu cepaua [OMKHO Ha-
6NOaThC  KPaTKOBPEMEHHOE ralleHune
MHOMKATOPOB. Y 3[0POBbIX NIOAEN MyNbCo-
Bbl€ yaapbi CNeAytoT Apyr 3a ApYroM Yepes
PaBHbIE NPOMEXYTKW BPEMEHW, NO3TOMY pe-
3ynbTaThl M3MEPEHUs Mo OfHOMY nepuopy
6ynyT Mano oTnuMHaTeCs Apyr OT Apyra.

VY mopent ¢ apuTMUerd ONUTENbHOCTb
MEXNyNbCOBLIX WHTepBanos 6ypeTt pas-
NUYHOW, NO3TOMY W B pEXMMe HeTbipex
WN3MEPEHUI CMEXHbIE pe3ynbTaTbl MOryT
oTnuyaTbesi. Kpome Toro, cyLecTByeT Abl-
XaTerbHas apuTMKs, NPy KOTOPOW Ha BO-
Xe MpOoUCXOAMT y4allenve nynbca, & Ha
Bbifioxe nynbc 6ypeT pexe. B nocnegHem
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criyyae XenatensHo npou3BoAuTb U3Mme-
peHna npu 3adepXke OblXxaHus.

BoamoxHas rnpuyauHa HEeyCTOMHMBBLIX
roKasaHwit nynbLcoTaxomeTpa — O4€Hb
HU3KWUIA YPOBEHb KapAuocurHana Ha nasb-
Lax pyk.

Ecnn namepenus nynbca npou3BopsT-
cs yacto (kabuHet Bpaya), TO npubop
MOXHO He BbIKMO4aTh, a 4epes 21 ¢ uH-
avkauus noracHeT. [Mpubop nepenpet B
PEXUM HU3KOrO NMOTPEGneHus 3HEepruun.
Ins BO306GHOBNEHUR MHOUKALUK MOXHO

NPUKOCHYTBCA K 3NEKTPOAAM NanbLeM.
OpnHako npubop UMeET 6OSbLLYIO HYBCTBK-
TENbHOCTb, [OCTATO4HO MOAHECTW nanet
K anekTpopy Ha paccTtoshue 2...5 cM, U
MHOUKALUA BKMHOYUTCA.

®dainbl NPOLLMBKK MUKPOKOHTpONNEpa
NPepcTaBneHbl Ha canTe XypHana no ap-
pecy: http://www.dian.ru/programs/
index.html B apxvee 2004_03_Zaes.

Hukonan 3aey,
saes@mail ru

Jluteparypa:

1. VIHaukaTope! 380pOBbA (UTOMM KOH-
kypca «[ynec»). — Pagwo, 1994, Ne 3,
c. 36—38.

2. B. Ecppemos. MarnorabaputHbivi 610-
nynscomep. Papno, 1994, Ne 8,
c. 30—32.

3. A. Muxainos n gp. Cnpaso4HvK
enppaiuepa. T. 2. — M: Meguimna, 1990,
C. 445.

LinchposBon TepmMmoperynarop

ANA MHKy6aTopa

NMpegnaraemoe ycTpoycTBo NpepHasHaqveHo B[S ynpaBneHns mano-
ra6apuTHbIM MHKY6aTOpPOM M NMPOU3BOANT CTabMNN3aynio Temrepa-
TYpbl ¥ NepUO[NYECKOE BKITIOHYEHNe ABUraTernsi CnoNHNTesIbHOro

MexaHu3Ma gJis1 NoBopoTa J1I0TKOB.

cTpoitcTBO obecneymBaeT ymdpo-

BOM KOHTpONb M cTabunusauuto

TeMneparypbl ¢ To4HoCThiO 0,1 °C
M U3MEHSEMBIM FMCTEPE3NCOM, a Takxe
yrnpaBneHne UCMOMHUTENBHLIM MeXaHn3-
MOM C BO3MOXHOCTBLIO PerynupoBaHus
BpemMeHu ero pabotel B npepenax
1...999 ¢ 1 npomexyTka Mexay BKoYe-
HueM pBuratens B npegenax 1...999 MuH.
Crabunuaayma Temneparypbl OCyLLeCcTB-
NAETCH pPerynupoBaHUEM MOLLHOCTH, HTO
OTNM4AET YCTPOMCTBO OT paHee Oonucax-
HbIX U no3BonseTr pobutecs 6onee Bbl-
COKOI4 TOYHOCTM ynpaeneHus. MoLIHOCTb
B Harpy3ke MOXeT MPUHUMATL OAHO M3
150-TM OMUCKPETHbIX 3HAYEeHWUK: OT OT-
KNKYEHUA HarpeBaTens 4O NonHoro ero

BKNIOYEHUS. KpoMe TOro, yCTpoCTBO HE
COLEPXUT PErynmMpoBOYHbIX 3NEMEHTOB,
BCSl HACTPOIika NPOU3BOAUTCS B LUGPO-
BOM Buae. B Hero takxe BBELEHbI (OYH-
KLuK 4acoB ¢ 6YAUNbLHUMKOM, Y4TO paciuu-
psieT cdepy ero NpUMeHeHUs.

YcTpoincTBO COCTOUT M3 OCHOBHOIO 6110-
Ka (puc. 1), 6noka koMmyTauum (puc. 2) u
faTyvka Temnepatypbl (puc. 3).

Bnok ynpaBnexust cogepXut MUKPOKOH-
Tponnep DD1, ocyLuecTBnsioLLWiA BCE He-
06X0OMMbIE Onepauum U3MEpPEHns U cpas-
HeHUst TemMneparypbl, OTCHET BPEMEHHbIX
uHTepBanos; peructp DD3 gns ynpasne-
Hus uHpukatopamu HL1, HL2; cTabunu-
3aTopbl HanpsXxexus nutranus: DA2 — ans
umdpoBoit wactu yctponctea, DA1 — gns

aHanoroBow; reHepaTop 3ByKOBOIO CUrHa-
na 6ypuneHuka DD2.

Bnok KomMMmyTauuuM nogknio4aeTcs K
pasbeMy XS2 u COCTOMT U3 OBYX 3NEKT-
POHHBIX KIIKOYEHR, NepBbI M3 KOTOPbIX
npegHasHa4eH ans ynpaeneHus Harpesa-
Tenem EL1 n coctout n3 onrtporHa U1,
ovopHoro Mocta VD11 u cumumctopa VS1.
BTopoit knto4, ynpaenaioLLmii oBuratenem
MCMOMNHUTENBHOrO MeXxaHu3ma, o6pa3oBaH
anemenTamu U2, VD12 n VS2.

BbiHOCHOI paTyuK TemrnepaTypbl CO-
6paH Ha Mukpocxemax DA3, DA4 u TpaH-
auctopax VT1, VT2. OH nopkniouaetcs
TPEXXKuUnbHbIM Kabenem K pasbemy XS1i
OCHOBHOIO 6noka.

[ns namepeHus Temneparypbl UCMOmb-
3yeTtcs uHTerpanbHbii Tepmopatumnk DA3
C NWHERHOW 3aBUCUMOCTBIO BbLIXOQHOIO
HanNpPsXXEeHWs OT TEMMEpPaTypbl, aHanorn4-
HbIA onucanHomy B [1]. Ha TpanaucTopax
VT1, VT2 cobpaH reHepatop Toka 1 MA
ons nutanua DAS.

Chumaemoe ¢ BoiBoaa 1 DA3 Hanpsxe-
HUe nopaeTcst Ha npeobpazosBaTent Ha-
npsxeHue-vactota (MHY), cobpaHHbIin Ha
DA4. B kayectBe MHY npuMeHeHa muk-
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pocxema UAO2MM1 (MOBMMULMPOBAHHbIA
aHanor LM331 [2]), oTnuyaroLlascs Bbico-
KOV NIMHEMHOCTbIO Mpeobpa3oBaHunsa, of-
HOMOMNSPHBIM NUTAHMEM U HU3KOW CTOUMO-
CTbHO.

Wmnynecbi ¢ BoiBoga 9 DA4 noparotes
Ha cueTHbin Bxoa DD 1. MykpokoHTponnep
U3MepsieT YacToTy CUrHana, ocyLecTens-
eT CMeLLeHVe LUKanbi u oTobpaxaeT pe-
3yneTar B rpagycax Llenscms Ha mHouka-
Topax HL1, HL2.

MwukpokorTponnep DD1 dhopmupyeT Ha
BbIBOMIE 2 CUrHan AJ1A BKIIIOYEeHUs [Bura-
Tens WCNOMHUTENBHOro ycTponcTea. Ha
BuiBofie 17 DD1 chopmumpytoTes UMnysb-
Cbl, KOTOpblE YNPaBNfOT paboTor CUMKUC-
Topa VS1, obecneyvmBas ha3onmMnynbcHoe
perynupoBaHve MOLLHOCTU HarpesaTtens
EL1. Ins CMHXpOHU3AUMKU C CETEBBLIM Ha-
NpsXeHMeM CNyXWT BCTpoeHHbI B DD1
aHanoroBbI KOMNapaTop, Ha BXOf KOTO-
poro 4epe3 orpaHnuuteny R2VD2, R3VD3
MOCTYN2ET NEPEeMeHHOe HanpsKeHune ¢
pnopHoro Mocta VD1.

YnpaeneHve CBETOANOAHLIMU MHOMKA-
Topamn HL1, HL2 ocyuiectBnsieTcs ¢ no-
MoLyblo casurosoro peructpa DD3. K
Boixogy DO (BbiBog 4) DD3 nogknoueHs!
nea ceetogvopa HL3 n HL4, murarowme
¢ yactotor 1 I'y (pasgenuTenbHbie TOM-
ku). VHgvkatop HL1 oTo6paxaet eaunHu-
Ubl M OECHTKM rpagycoB Temnepartyphbl, a
cTapwmi paspag HL2 — pecatbie fonu
rpagycoB. Mnapumin paspsg HL2 nupuumn-
pyeT pexum paboTbl ycTponcTea. Ecnm Ha
HEeM CBETATCH cermeHThbl @, b, f (B Bupge
6yKBbl [1), TO 3TO O3HAYAET, YTO MPOUCXO-
[T yBENUYEHME MOLLHOCTU Harpy3km (Ha-
rpeB); ecnv akTUBHbI CEerMeHThI g, b, f (kak
natuHckas U) — OCyLLeCTBNAETCH YMEHb-
LLIeHWE MOLLHOCTM (oxnaxpeHue). Hesasm-
CYIMO OT 3TOr0, €Cn CBETUTCA CErMEHT d,
TO 3TO 03HAYAET, YTO BKIIOHEH WUCMOMHM-
TerbHbIN MEXaHW3M.

YnpaeneHve ycTpoVCTBOM OCYLLECTBNS-
eTcst ¢ NOMOLLIbI0 KHonok SB1—SB3. KHon-
ka SB1 «YcTaHoBKa» npegHasHaveHa ons
BbIGOpa yCTaHABNMBAEMOr O NapameTpa pa-
6016l ycTpoicTea. Mpy nepBoM Haxatum
SB1 Ha vHOWMKaTOPbI BLIBOAUTCA HUXHUM
npegen TepMocTabunmzaumu. MNpu Temne-
paType HWxXe 3TOro 3HaYeHUs NPOUCXOOUT
nocnefnoBaTentHoe yBeNnMYeHUe MOLLHOC-
TV HarpeBaTens Ha opHy rpagaumio (M3 150
rpagaumi moyHocTw). Mocne nepeoro Ha-
xatvns SB1 ycTpowmcTBO nepeBoauTcs B
PEXUM HACTPOMKU, O YEM CBUAETENLCTBY-
€T MUraHue OfHOro paspafa MHOMKaTopa,
WMHKPEMEHTVMPOBAHWE 3HAYEHWUS KOTOPOro
BO3MOXHO HaXKaTMeM KHOMKWM SB2 «+».
BbiGop M3MeHseMOro paspsfa Npov3Bo-
OMTCS Haxxatvem kHonku SB3 «Paspsp».
Mocrnepywoliee Haxatve SB1 BhidbiBaeT
BbIBOf, HA MHAVKATOPLI BEPXHErO npeaena
TepMocTabunusaumm,  onpefenstoLero
3HaueHVe TEMMEePaTypbl, Bbille KOTOPOW
HauUMHaETCs [EKPEMEeHTUPOBaHNe MOLLIHO-
CTW HarpeBsaTens.

Hanee no Haxartmio SB1 BoiBOAUTCH
Bpemsa paboTbl UCMOMHUTENBHOIO MeXa-
Hu3Ma B cekyHaax. Elie opHo Haxatve
SB1 npuBefeT K 0TOBpaXeHWo MHTepBa-
na B MWHyTax, OTCYMTLIBAEMOro MexXmy
BKIIO4YEHUSIMW IBUraTens NCNONHUTENbHO-
ro yctpowvictea (Bpems naysbl). Ecnn mH-
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Tepsan naysbl ycTaHoButs B 0, To ABWra-
Tenb 6ypet paboTaTtbh HENpepbIBHO; Hanpo-
TUB, €CNW YCTAHOBUTL MHTEpBan paboTbi
B 0, TO MCNOMHUTENbHLIA MeXxaHu3Mm oT-
KNo4aeTcs.

OuepepHoe Haxatnme SB1 npusoaut K
OTOGPAXEHUIO TEKYLLEro BpemMeHu nns
YCTaHOBKM YacoB. [lanee no Haxarumio
SB1 BbiBOgMTCA Bpemsi cpabarbiBaHus
6ynmnbHuka. Mpu coBnageHnn BBEAEHHO-
ro 30ecCb 3HAYEHUs C TEKYLLUMM BpEMEHEM
OCYLLECTBNSETCH BKIIOYEHUE CUrHANbLHO-
ro yCTPOWCTBA, COBPAHHOIO Ha 3NeMeH-
Ttax DD2 u BF1. Ecnu BBEOeHO Hecylie-
cTBylOLEe Bpems, TO  OYAWNbHUK
OTKNo4aeTcs.

HakoHel, No O4YepefHOMY HaXaTuio
SB1 npovcxoauT BbIXOA U3 peXxuma ycTa-
HOBKM M Ha MHOMKATOpax HauuHaeT OTo-
6paxaTtbcs Tekyljas TemnepaTypa. Bce
yCTaHaBNMBaeMbie NapameTpbl COXpaHs-
HOTCH B SHEProHe3aBMCUMOW NaMATH MUK-
pokoHTponnepa DD1.

KHonka SB3 «Paspsag» ucnonb3yertcs
Nno CBOEMY NMPSMOMY Ha3HAYEHMIO TOMLKO
B pexume HacTpoviku. Bo Bpems 06b14HON
paboTbl ycTponcTBa Haxartvne SB3 npueo-
OMT K MEepeKNoYEHN0 Mexay TEPMOMET-
pom 1 yacamu. B pexvme uHpvkaumm Bpe-
MeHn Ha HL2 oTobpaxaroTcst MUHYThI, a
Ha HL1 — wvacbl. KHonka SB2 «+» BHe
pexuma HacTPOWKKU CNyXWT Ans npepbl-
BaHuA curHana GyaunbHUKa.

Kopbl nporpamMbl Anst MMKPOKOHTPOT-
nepa DD1 ¥ MCXOOHBIN TEKCT MOXHO Hau-
TW Ha caunTe XypHana no appecy http://
www.dian.ru/programs/index B apxuse
2004_03_Boris (gaitn Piclncub.hex —
Kofbl Nporpammsl, B nanke SRS — uexop-
HbIN KOf).

Tononorua nevatHbIX NNat He NPUBO-
muTcs. Bece ycTpoWcTBO MOXET 6bITb CO-
6paHo Ha HECKOMbKMX MaKeTHbIX nnarax
noaxopaLmx pasmepos. bBnokv ynpasne-
HMA U KOMMYTaLMK, a TAKXE N3MEPUTENb-
Has 4YacTb YCTPOWCTBA MOHTMPYIOTCR Ha
OTOerbHbIX nnarax.

B kauecTBe TpaHcgopMaropa nuraHus
T1 MOXHO MCNONb30BaTb MOB60N HEOOMb-
IO  ManoMoLyHbI  TpaHcopmarop,
o6ecneuvBaroLLW BbIXOQHOE HanpshxeHue
okono 12 B.

Ocobbix Tpe6oBaHUMA K AUCKPETHLIM
aneMeHTaM He NpefbABMAeTcs 3a UCKII-
yeHveM Toro, uTo koHpeHcartop C9 u pe-
aucTop R13 pomKkHbl 6bITb O BO3MOXHO-
CTU C MakcuManbHOW TeMnepaTypHOW
cTabunbHocTbio. OnTpoHbl AOY115[T mo-
rytT 6biTb 3ameHeHbl Ha AOY115[,
AOY103B. B kauectBe HL1, HL2 MoxHO
MCNONb30BaTb aHANOrNYHbIE UMMOPTHbLIE
MHAMKATOPLI ¢ O6LLMM KaTofoM. JTO xe
OTHOCUTCS U K cBeToouopam HL3 n HL4.

KebB. 1 XP1

I;AT LM331 i R3 6,8 K
KebB. 1 DAS“—3

8
5
K BbiB. 3 XP1 <a—|
1 2
4

1 C2
—T—0,01 Mk

KB 2 XP1

Puc. 4

B kayectBe BF1 BnonHe nopgonpeT no6on
LpYro MMMOPTHLIA MU OTEHECTBEHHBIN
NMbe30KepaMUHECKWA n3ny4arenb C peso-
HaTopoM. MOXHO HECKONbKO YRNPOCTUThL
YCTPOWCTBO, BKOYMB BMECTO y3na cwr-
HafM3aumm cneumasbHbi M3nyyYaTens co
BCTPOEHHBIM TEHEpPaToOpoM  (Hanpumep,
cepun HCM wmnun KPX). B atom cnyyae
otnagaeT HeobxooumocTe B DD2. B ka-
yectBe cppuroBoro permctpa DD3 Mox-
HO NPUMEHUTL ero UMMOPTHLIV aHasor
CD4094.

CumumcTopbi KY208IT MoryT 6biTb 3ame-
HeHbl Ha KY208B wnu  TC112-10,
TC112-16. Ecnm cymmapHas MOLLHOCTb
Harpy3kvn VS1 unu VS2 He npeBbilLaet
200 BT, TO TennooTBoOf A/17 COOTBETCTBY-
HOLLEero cMMMcTopa He HyXeH. B npoTtus-
HOM cnydyae TpebyeTcs ycTaHoBka VS1
vnu VS2 Ha peGpucTbii paguartop pasme-
pom 25x50x60 MM, Npy 3TOM KOMMYTUPY-
emas MoLyHOCTb Bo3pacTaet fo 1 kBT. B
KayecTBe coefauHuTenern XS1—XP1 u
XS2—XP2 yno6HO NPYMEHWUTbL TPEXKOH-
TaKTHbIE LUTLIPEBLIE Pa3beMmbl, KOTOPbIe
MCMonb3yeTcs B CTEPEOHAYLLUHUKAX.

Tepmopatuvk K10194T1 otnmyaeTcs oT
K1019EM1 (LM335), onucanHoro B [1],
OTCYTCTBMEM BbIBOLA KanubpoBKU U CBSA-
3aHHOW C 3TUM MeHblUeW CTOMMOCTBIO.
MNpu 3ameHe K10194T1 Ha K1019EM1
Heobxoaumo BeiBog 3 K1019EM1 nogknio-
YuTb BMecTO BhiBoga 2 K10194T1, BbiBOg
2 — BmecTo BbiBoAa 1 DAS3, a BbiBOA Ka-
nM6poBKM 1 OCTaBUTL CBOBOOHLIM.

Mukpocxema MHY UAO2IMIM1 sBnsetcs
MOOMMULMPOBaHHEIM aHanorom LM331,
CXeMa BKITIOHEHVSt KOTOPOWM MPpUBEfieHa Ha
puc. 4. B KpalHem crny4ae, MOXHO WC-
nonb3oeaTte NMHY KP1108MMMM1, Bknouvs
ero no cxeme Ha puc. 1 B [3] 1 yMeHbLLMB
nbon 13 YacTtoTo3aAarLLmX INEMEHTOB
B ABa pa3a (NpegnoyTuTenbHee KOHOEH-
catop C1 Ha puc. 1 B [3]). OnHako nocne-
[iHsist 3aMeHa TpebyeT BBEfIEHUS B YCTPOW-
CTBO LBYMNONAPHOrO MCTOYHUKA NUTaHUA
+15 B.

MpaewnbHO co6paHHOe YCTPOMCTBO Ha-
4yuHaeT pabortarb cpasy. Tpebyercs Tomb-
KO perynvpoBka napameTpoB U3MepeHust
W CpaBHEHWA Temnepartypbl. Hanaxvisanue
YCTPOMCTBA CBOAUTCS K KanmbpoBKe name-
puTencHoOW YacTu. [ins 3toro 8 Hero BBe-
DEH CneumantHbli PeXuM YCTaHOBKM an-
napartHbix KOHCTaHT. OH aKTMBM3MpyeTcs,
€CNY NEpen BKIIIOUEHNEM NUTaHMA HaxXarb
Bce Tpy kHonku SB1, SB2 n SB3. Nocne
BXOLA B 3TOT PEXMM Ha WHOMKATOpe Ha-
YMHAET oToBpaxaTbCs TeKyLias Temnepa-
Typa. OTnnuve 3akno4arTcs B TOM, YTO
BbiBOOMMas WH(OpMauus CABUraeTcs
BNpaBoO Ha OfMH paspsf U Tenepb mnag-
wuin paspsp HL2 otobpaxaeT pecaTbie
[onuv rpaaycoB. HasHaueHne KHOMNOK Takoe
Xe, Kak M B OCHOBHOM pexume. Haxatve
Ha SB1 npvBoauT K 0TOBpaKeHUo Aris Mo-
IMUKaLUM KOHCTaHTbl CMELLIeHMS LLIKaSibl
TeMnepaTtypbl. 3TO 3Ha4YEHWe BbiuUTaeTCH
U3 M3MepeHHoM Ha cueTHom Bxofie DD1 va-
crotbl. HasoBem atoT napametp Ofst. a-
nee Haxatue SB1 npuBoguT K oToBpaxe-
HWIO  CregyloLwero  Moamduuupyemoro
napameTpa — KOHCTaHTbl MacluTabupoBa-
H¥s. DaKTUYECKM 3TO 3HaYEHWe NpeacTas-
nseT cob6on WHTepBan B MWUNNMCEKYHAAX,
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3a KOTOpbI OCYLLECTBNAETCA U3MepeHue
yacToTbl. Hazosem aTOT Mapametp Zoom.
CrepytoiLiee HaxaTve SB1 npusoaunT K no-
SBNEHUIO BPEMEHU peakLuu perynstopa
MOLLIHOCTH — 3TO NPOMEXYTOK BpeMeHU B
CeKyHfax, Yepes KOTOpbIiA OCyLLecTsNAeT-
Cst CpaBHeHWe TemMnepaTypbl U U3MeHeHve
motuHocTn. OuepefiHoe Haxatve SB1 npu-
BOAWUT YCTPOWCTBO B WCXOOHOE MONioXe-
HVie — PeXUM U3MEepPeHUs Temnepartypbl.

Perynvpoeky ycTpoucTsa npoussoaaT 8
cnegytoiliem nopsfke. CHavana ycraHasnm-
gatot Ofst = 0 u Zoom = 1000, 410 COOT-
BETCTBYET OTOGPaXKEHUIO MOMNOBUHBI UCTUH-
HOM 4acToTbl Ha Bxope ycTponcTea. Nanee
naryiuk DA3 nomeLLaroT 8 TatoLLwi CHer Unn
nef U NOMy4aloT 3HaYeHve Temnepartypbl
t, = 0 u noxkasaHusi uHamkatopos F, npu
atom. Mocrne aToro paTyMk BMeCTe C TOM-
HbIM TEPMOMETPOM MOMELLIAT 8 TePMOC C
BOMOKW, Harpetol [o  Temnepartypb
30...40 °C. Yepes HexkoTOpOE BpeMs nocne
YCTaHOBNEHWA NOKa3aHiA NONy|atoT 3Have-
Hve TemnepaTypbl t, (N0 TOMHOMY TepMo-
METPY) U NOKa3aHus UHOMKaTopos F,.

Nanee napametpel Ofst u Zoom BblvuC-
NAT MO COOTHOLLIEHMSIM:

Ofst = 10(t,F, — t,F)/(F, - F,),
Zoom = 10000(t, — t,)/(F, — F,).

Ona npueepeHHbIX napameTpos ane-
MEHTOB M3MEPUTENBHOM 4acTu 3Ha4eHus
moryt ObiTb 8 npepenax: Zoom =
1000...1200, Ofst = 3000...3500 (3asucst
OT xapakTepucTuKk fatunka DA3 u 3Have-
Huii C9 u R13).

Mony4eHHble KOHCTaHTbl BBOOAT 8 YCT-
pOCTBO, Ha 3TOM KarmbpoBKa 3aKaH4u-
Baercs.

Bo spemsi paboThl MOXHO Takxe nopo-
OpaTb Bpems peakuuu perynstopa MoLl-
HocTK. Yem GonblLUe BpeMs peakuuu, Tem
yctonumsee pabota perynstopa. C npy-
roW CTOPOHbI, MEHbLLUEE BPeMs peakuun
no3sonseT 6oriee TOYHO OTCNEXMBATbL
GbiCTpble U3mMeHeHUs TemnepaTypbl. dak-
TWUHECKM 3TOT NapameTp 3asucuT ot 0bbe-
Ma Kamepbl uHkybatopa. [na npuseneH-
HbIX NapamMeTpoB K ManoraéaputHoro
uHKyb6aTopa 8nofnHe NOQOMAET 3HadeHue
no ymonuanuto — 10 c¢. Ho ecnm Habnio-
naetca apdekT, Korga M3MeHeHue Tem-
nepatypbi B KaMepe MPOMCXOOUT 3Haum-
TENbHO MepneHHee, YeM W3MeHeHue
MOLLHOCTH, U YCTPOWCTBO [OMroe spems
He NepexofuT B CTauMOHAapHbIK Pexum
(HabniopatoTcst HenpepbiBHbIE W 3HAYW-
TenbHble KonebaHus MOLLHOCTW), TO Bpe-
MA peakuuu crnefiyet ysenuyutb. Kpome
TOro, BaHO WMETb HEKOTOpbIM 3anac
MOLLIHOCTM HarpesaTtens. PekomeHpyeTcs
pa6oTa yCTpoWCTBa, KOrAa namnbl Harpe-
BaTena ropAT 8 nonHakana.

B03MOXHbI pas3nuyHble BapuaHTbl KOH-
CTpyKLuK ycTpoiicTea. Hanpumep, OCHOB-
HOWM GNOK BLIMOSHAIOT B8 BUAE OTAENbHOro
YCTpOICTBa, a BHYTPK Kamepbi MHKyGaLmm
pacnonaratot 6,10k KOMMyTaUun 1 AaT4muK
TemnepaTypbl, KOTOpbie COEAUHAIOT C HUM
LOBYMSi TPEXXKWUIbHBIMK Kabenamu (OByx-
KUNbHBIMU 3KpaHUpoBaHHbiMK). B riobom
crnyHae peKOMeHOyeTCs BbINoNHUTL uame-
puTenbHylo 4acTb B BUAE BbIHOCHOrO part-
YMKa, COeIMHAEMOrO C YCTPOMCTBOM Tpex-

XUNbHLIM NPOBOLOM U yCTaHaBNIMBAEMO-
ro Hag notkamu. B aBTopckom BapuaxTte
u3MepuTenbHan 4acTb CMOHTMpOBaHa Ha
manorabapuTHOW nnate u nomelleHa B
repMeTUYHbIA  MacTMaccoBbIi  KOpMyc
pa3mepom 45x30x30 mMm, npu aToM Aat-
4nk DAS3 BbiBefieH HapyXy U ero BbiBofbl
npofeTbl BHYTPbL KOpnyca.

PexomeHpaumMn no  KOHCTPYMpPOBaHMIO
UCTIONHUTENbHOTO MexaHuama NpuseaeHbl
8 [4]. CnenyeT 3aMeTuTh, 4TO 6Gnarogaps
BO3MOXHOCTU TOYHOW YCTAHOBKWU BPEMEHU
paboTbl Asuratens otnapaeT HeoGxoau-
MOCTb B8 KyNa4KoBOM MeXaHn3me 1 KOHTaK-
THbIX BbIKMOMATENAX Ha Bany pefykropa
nsuratens. Bo spemsa HanaxusaHus ycT-
POVICTBA HYXHO TOMNBKO TOYHO MOAO6PaTh
Takoe spems paboTbl asurartens, npu Ko-
TOPOM BaJ1 pefyKTopa nosopaumsancs 6bl
Ha HyXHbIlA yron.

Anekcen Bopucesud,
xmastal@mail.ru
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undppoBas TeXHUKA

Mcnonb3o8aHNEe MUKPOCXEMbI
DataFlash namaTn AT45DB642

choupmbl Atmel

B MUKPOKOHTPOMNEPHbIX
cucTemMax ¢ napannenbHbiM

uHTepdhencom

Komanabl MTeHus

KomaHpa «HenpepbiBHOE “TeHue OC-
HoBHOI namaTu» (Continuous Array Read)
npenHasHaveHa Ana opraHusanun Henpe-
PBIBHOIO YTEHMSA BCEr0 Maccmsa OCHOBHOM
DataFlash namsaTh, HauMHas ¢ 3aflaHHOro
aapeca. BeinonHeHue KomaHabl Ha4MHaeT-
Csi C aKTMBaLuu curHana BblbOpKU KpUc-
tanna CS/ = 0. MNocne aToro cnepyer ne-
pegava kKopa onepauuu O0x68 (OxES8),
fanee nepepatoTcs Tpu 6anta HavanbHo-
ro agpeca, a 3a HUMK crieflyeT HeTblpe He-
3Hayawmx GanTta gna nocnenosarenbHo-
ro wuHtepcerca mnu 60 HesHavaLmx
6ainToB onA napannensHoro. Kaxnabii ua
6aiiToB CONPOBOXAAETCA CTPOOUPYIOLLUM
umnynscom Ha sxope SLK/CLK. MMocne
aTOro crnepyeT nopasarb CTpobupyloLlne
UMNYNbCbI, U MOR KaXAbiit U3 CTPO6UpYIO-
LUMX MMNYNbCOB Ha LUuHE faHHbIX Oypet
nosiBNATLCA 6anT AaHHbiX, NOcne 4Yero

BCTPOEHHbIE UMposoln asTomaT OyneT
asTOMaTMyeCcKn HapaiuusaTb agpec Gaw-
7a 8 cTpanuie. MNpu poOCTMXEHW nocne-
[Hero agpeca cTpaHuLbl Ludposoi asto-
MaT asTomatuyecku ByfeT npopormxarh
YyTeHne C nepsBoro Gawta cnepyoLlen
cTpanuupl. Mpy pocTkeHur nOCnenHero
ajpeca nocnepHen CTpaHuLbl YTeHue 6y-
[eT NPOQOMKaTLCs C NEPBOro afpeca nep-
BOWA CTpaHuLbl. YTeHre 3asepLUnTCs TONb-
KO nocre pesakTusauum curHana BbibopKu
kpuctanna (CS/ = 1). Bo spems Bbinost-
HeHWs 3TO KOMaHabl COpepXumoe 060-
ux cTpaHul 6ydepHon namsaT He Hapy-
LiaeTcs.

KomaHpa «HenpepbiBHOe 4TeHue OC-
HOBHOM MaMmsTU C CUHXPOHHOW 3afiepX-
Kow» (Burst Array Read with Synchronous
Delay) Takxe npepHasHadeHa nnis opra-
HM3aLMK HenpepbiBHOO 4YTeHus BCero
maccusa ocHosHou DataFlash namsaTu,

HaunHas Cc 3agaHHoro agpeca. Beinonue-
HMEe KOMaHabl HauMHaeTCs C aKTuBaLuu
curHana swi6opku kpuctanna CS/ = 0.
Mocnie aToro cnepyeT nepepavqa kopa one-
paunu 0x69 (OxE9), nanee nepefatotcs
Tpy 6aiTa Ha4anbHOro afpeca, a 3a HuUMK
criepyeT YeTblpe He3Hauallmx Ganta ans
nocrenosatensHoro uHTepdperica wnn 60
HeaHavalux 6anToB AN napasnnenbHoro.
OTnnyre 3TOl KOMaHpabl OT npenbigyLuen
3aKnovaeTcs NuLlb 8 TOM, YTO NOCne 3a-
BepLUEHMS HYTEeHUA KaX[O0W CTpaHuLbl MUK-
POKOHTpONIepHas cucTema [oMKHa nopa-
BaTb 32 He3Haualux TakTOBbIX UMKNA
nepen Havanom YTeHus cnepyloLlen crpa-
HWLbI. YTeHne 3aBepLUMTCH TOMBbKO Mocre
[e3aKTuBaumMu curHana sblOOPKM Kpuc-
tanna (CS/ = 1). Bo spems BbINONHEHUs
3TOM KOMaHfbl Copepxumoe 06oux cTpa-
HUL BydepHoit namATh He HapyllaeTcs.
KomaHpa «“TeHue cTpaHuLbl OCHOBHOM
namsitu» (Main Memory Page Read) npeg-
HasHayeHa [nst HenoCpPeACTBEHHOrO YTeHus
[aHHbIX 13 nobon uz 8192 crpaHuL, OcHoB-
HOW namsT 6e3 HapyLLeHUs COQEPXUMOro
6ychepoB onepaTtusHo mamsTW. BbinonHe-
HWe KOMaH[bl Ha4MHaeTCs C aKTUBaLmMu Cur-
Hana sbiBopku kpuctanna CS/ = 0. MNocne
3TOro cnepyer nepefaqa kopa onepauyu
0x52 (0xD2), panee nepepatorcs Tpu Gait-
Ta Ha4anbHoro agpeca, a 3a Humu cneayeT
YyeTbipe HesHaqalwx Gaitta ans nocrnepo-
BaTenbHOro uHTepdenca nnn 60 HesHaqa-
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wux 6antoB Ana napannensHoro. lMocne
3TOro Nop, Kaxabit 3 1056 TakToOBbIX UM-
nynsCoB MMKpocxema ByfeT BblfjaBarb CO-
LepXUMoe 3afiaHHOM CTpaHuLbl naMaTu. Mo
ucteseHnn 1056 LUMKNOB Cnenyer Ae3akTu-
BUpOBaTL CUrHan BbIOOPKM KpucTanna
(CS/ = 1). Bo BpeMs BLINONHEHUS 3TOW KO-
MaHObl cofiepxvmoe oboux cTpamuy Gy-
chepHOM nNamaTH He Hapywlaercs.

Komangel «HrteHne Oydepa onepartms-
How namatu 1/2» (Buffer 1/2 Read) npep-
Ha3HayeHbl ONA YTEHUA OOHOW M3 ABYX
cTpaHuy 6ygepHoin onepaTMBHOM NaMATU.
BbinonHeHne koMaHabl Ha4MHaeTcs C ak-
TMBaUMM curHana BbiBOpKM KpucTanna
CS/ = 0. MMocne sToro cnepyeT nepepaya
kofda onepauun 0x56 ona nepsoro 6yde-
pa unn 0xD6 gna sroporo 6ydepa, aa-
nee nepepaiotcs Tpu 6anTta HavanbHOro
afpeca, a 3a HUMU crieflyeT OAUH He3Ha-
Yawmn 6ant. B nepepasaeMom Tpexban-
THOM KOfiE agpeca 3HauvalyMMu ABnsioTCs
Tonbko Mnapwmne 11 6ut agpeca Gavita B
CTpaHuLe, KOTOpble ONpPEeaensioT appec
nepsoro uutaemoro 6awta. OcTanbHble
6utbl kopa agpeca urHopupytotcs. Tpu
OOCTUXEHUM YTeHus nocnefHero 6awta
Oyctepa uTeHue OyneT NpoAoMXaTbCs C
nepeoro 6anta aToro xe 6yghepa. Yrenue
3aBepLIMTCS TONbKO Nocne AiesakTueaunm
curHana Beibopku Kpuctanna (CS/ = 1).

KomaHpa «“YTeHme peructpa craryca»
(Status Register Read) npepnHasHaueHa
Ans onpeAeneHns COCTORHUSA BbINONMHEHNS
onepaumit Tmuna A, T. €. onepaumin C Oc-
HoeHon DataFlash namaTsio.

CraTycHbIA perucTp UMeEeT TONbKO ABa
3Havawmux ourta. bur 7 — RDY/BUSY —
Ly6nupyeT cOCTORHNE OHOUMEHHOIO Bbi-
Bofia. BbICOKMI NOrMyeckuii ypoBeHb 3TO-
ro 6uta cooTBETCTBYET COCTOAHMUIO IOTOB-
HOCTU, HE BLIMOMHAIOTCA onepauwn Tuna
A. HM3KUI NOrMYECKnin ypOBEHb COOTBET-
CTBYET COCTOSIHUIO aBToTanMupoBaHus. B
3TOM Cry4ae BO3MOXHO MCMOMb30BaHue
TOnbKO onepauuin Tvna B. but 6 — COMP
(Compare) — cpnar cpaBHEHMUR, OH WUC-
nonb3yeTcs B KOMaHaax cpaBHEHUA U Oy-
0EeT OonucaH HEMHOro Huxe. Butel 5—2
Bcerga ans Mukpocxembl AT45DB642 un-
TaloTCA Kak «1». X MOXHO MCNONb30BaTh
ANA UAEHTUUKALMK TMNa MUKPOCXEMBI,
T. K. y gpyrux DataFlash Mukpocxem comp-
Mbl Atmel OHM UMEIOT [pyroe 3HaueHue.
Butel 1 n 0 He peTepMUHUPOBAHBI U YU-
TaloTCA NPOM3BONbHLIM 06Pa30M.

BbinonHeHne koMaHAbl HauMHaeTcs €
aKTMBauuM curHana BolGOpKM KpucTanna
CS/ = 0. MNocne atoro cnenyeTt nepepasa
koga onepauum 0x57 (0xD7), panee nop
KaXXObiA TAKTOBLIM UMNYNLC Ha LWWHE faH-
HbIX NOABNAETCH OOHOBNEHHOE COCTORHNE
CTaryCHOro permcrpa fo Tex nop, nNoka He
Oyner npousBefeHa fe3akTmBaums curHa-
na Bbibopku Kpuctanna (CS/ = 1).

KomaHabl 3anmMcum
M CTUPAHMA

KomaHpbl «3anuce B Gychep 1/2» (Buffer
1/2 Write) npeaHasHayeHbl i 3anMcy Aau-
HbIX B OOUH 13 6ychepoB ONepaTmBHOWM na-
MATU. BbiNonHeHne KOMaHbl HaunHaeTcs ¢
aKTMBaumMmu curHana BbiIGOpKWM KpucTanna
CS/ = 0. MNocne atoro cnepyeT nepepaya B
MUKpOCXeMy Kopa onepaumnm 0x84 ana nep-
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Boro 6ydpepa unn 0x87 pna BTOpOro byde-
pa, panee nepepaiotcs Tpu 6anta Havans-
Horo agpeca. B nepepaBaeMoM Tpex6anT-
HOM KOAE afpeca 3Haualmm sBAAIOTCH
TONbkO Mnagwuve 11 6ut appeca Gainta B
CcTpaHuue, KOTOpble OnpefensioT agpec
nepBoro 3anuceiBaemoro Ganrta. OcTtans-
Hble BuTbl Kofla agpeca UrHOpUPYIOTCS.

[anee MUKpPOKOHTpOMnepHas cuctema
nocnefoBarenbHo BhICTABNAET Ha LWMHY
ajpeca 3anvceliBaeMble 6anTbl, CTpobUpy-
emble TaKTOBbiMM MMnynbcamu. Mpu goc-
TUXEHUM 3anucu nocnepHero 6amta 6y-
thepa 3anucb Oyner npoponxarsca C
nepBoro 6awnta aroro xe 6ygepa. 3anucb
3aBEPLUMTCH TOMBKO Nocne fesakTMeauyum
curHana Boibopku kpuctanna (CS/ = 1).

KomaHgbl «porpaMmupoBaHune ctpa-
HULbLI OCHOBHOW NamMATK 3 bydepa 1/2 co
BCTPOEHHLIM CTUpaHuem» (Buffer 1/2 to
Main Memory Page Program with Built-in
Erase) npepHazHayeHbl a Ans 3anucu
nNpeaBapuTenbHO CHOPMUPOBAHHOMO CO-
[epXumMoro opHoro u3 6ydepos B CTpa-
HWLYy OCHOBHOM NamaTu. BbinonHeHne Ko-
MaHfibl HAYMHAETCA C aKTMBaLMU curHana
Bbl6opkmn kpuctanna CS/ = 0. Mocne 3to-
ro crnefpyeT nepefaLa kopa onepauuu
0x83 gna 6ycbepa 1 unu 0x86 pna Gyde-
pa 2, panee nepepatoTca Tpu 6anTa Kopa
agpeca. B atom kope 13 6ut agpeca cTpa-
HULbI ONPERENsIOT HoMep oaHou u3 8192
CTpaHWL OCHOBHOWM NamaTu, B KOTOPYIO
6ynet npou3seneHa 3anuce. Mnagwme 11
6uT appeca 6avita urHopupytorcs. Hanee
criepyeT [e3aKTMBUpOBaThb CUrHan Boibop-
ku kpuctanna (CS/ = 1). Mocne aToro as-
TOMaTU4ECKM 3anycKaeTca onepauus CTu-
paHus BbiOpaHHOW CTpaHuubl NamaTu u
nepes3anuncb B HEE COOEPXUMOro aapecy-
emoii cTpanmubl. CTupanme n 3anuce Aaux-
HbIX MPOUCXOANAT B PEXUME aBTOTaUuMUPO-
BaHWA, U B TEHEHME BCEro 3TOr0 BPEMEHU
Ha Bbixoge RDY/BUSY u ogHOMMEHHOM
6uTe cTaTycHOro permctpa npucyTcTeyeT
HU3KWUIA NOrMHYECKUI YPOBEHD.

KomaHpgbt «[lporpamMupoBaHue ctpa-
HULbl OCHOBHOI namaTn u3 Oycepa 1/2
6€e3 BCTpOeHHOro ctupaHus» (Buffer 1/2
to Main Memory Page Program without
Built-in Erase) aHanornuHel npegbiayLlen,
OfHaKoO CTUpaHusa BbiGpaHHOW CTpaHuLbl
HE NPOU3BOAMTCA. ITO HECKONBKO COKpa-
LyaeT BPEMSA 3anucu, ofiHaKo Haknagblsa-
€T Ha MUKPOKOHTPONMEpHy0 CUCTEMY 3a-
60Ty © nNpenBapuUTENbHOM CTUPaHUU
Heo6XxoAMMOro mMaccmsa OCHOBHOW Nams-
TW. BbiNOnHEHWE KOMaHAbl HAYMHAETCA C
axKTMBauuu curHana BbiOOpKM KpucTansa
CS/ = 0. Mocne atoro cnepyet nepepaya
kopa onepauuu 0x88 ana 6ycepa 1 unu
0x89 pna 6ydepa 2, panee nepepaioTcs
Tpu 6anTa koga agpeca. OcranbHble Npo-
LieCCbl MPOUCXOLAT aHanorm4Ho.

Komanpa «CTupaHue CTpaHuubl OCHOB-
How namaTu» (Page Erase) npefHasHaqe-
Ha Aons cTUpaHus BbiOpaHHOWM CTpaHULbL.
BbinonHenne kKoMaHObl HA4YMHAETCH C ak-
TMBauuMu curHana BeiBOPKWM KpucTanna
CS/ = 0. Mocrne aroro cnepyet nepenada
Kopa onepauun 0x81, panee nepepaiorca
Tpy Ganta kopa appeca. B kope agpeca
13 6uT agpeca CTpaHuubl ONpepensioT
HOMEP ofHOM u3 8192 cTpaHuL, OCHOBHOM
namsTu, B KOTOpylo OyfeT npovssefeHa

3anucb. Mnaguwme 11 6ur agpeca 6ainrta
urHopupytotcs. [anee cneflyet fe3akTu-
BMpOBAaTb CWrHan Bbl6OpKM KpucTanna
(CS/ = 1). TMocne 3TOro aBTOMATUHECKM
3anyckaercs onepauus cTupaHus BolbpaH-
HOW CTpaHuubl NnamsTu. CTupaHue paHHLIX
NPOMCXOQUT B PEXMME asToTaMMupoBa-
HUA, U B TEYEHUE BCEFO 3TOr0 BPEMEHMU
Ha Bbixoge RDY/BUSY u ogHOMMEHHOM
6UTe CTaTyCHOro perucTpa NpUCyTCTBYET
HU3KUI NIOTUYECKUIA YPOBEHD.

KomaHpa «Ctupanne 6rnoka OCHOBHOM
namatu» (Block Erase) npegHazHaueHa ans
CcTupaHus BbIbpaHHoro 6rioka OCHOBHOM
NamATH, COCTOALLIErO U3 BOCbMU CTpaHuL,
BuinonHeHne KOMaHabl HAYMHAETCH C ak-
TMBALUMM curHana BbiGOPKM KpucTanna
CS/ = 0. Mocne atoro cnepyet nepepayqa
kofa onepauuun Ox50, pnanee nepepatotcs
Tpu 6anTa Kopa agpeca. B koge appeca
aHanmanpyioTca Tonbko 6utel PA12—PA3,
a Tpu Mnagwmx buta agpeca cTpaHuubl
(PA2—PAO0) 1 11 6uT agpeca 6anta UrHo-
pypyiotca. [anee cneflyeT nesakTUBUPO-
BaTb CurHan BbLIOOPKM  Kpuctanna
(CS/ = 1). TNocne aToro aBTOMaTUHECKM 3a-
nyckaeTcs onepauma CTUpaHua BbiGpaHHO-
ro 6noka ocHoBHOM namaTu. CTupaxue
[aHHbIX NPOMCXOAUT B PEXUME aBTOTauMM-
pOBaHWA, U B TEYEHUE BCEFO 3TOFO BpeEMe-
Hu Ha Bbixofe RDY/BUSY 1 0iHOMMEHHOM
6ure CTaTyCHOro peructpa npucyTcTByeT
HU3KUA JIOFUHECKUIA YPOBEHb.

Komangbl «lporpaMmupoBaHue ctpa-
HULbI OCHOBHOM namatu uyepes Oydep
1/2» (Main Memory Page Program
Through Buffer 1/2) sensiotca kom6una-
umeit koMmanp «3anuce B Gycep 1/2»
(Buffer 1/2 Write) un «lporpammupoBaHue
CTpaHuLpbl OCHOBHOM namatu u3 Bydepa
1/2 co BCTpOEHHbIM CTMpaHuem» (Buffer
1/2 to Main Memory Page Program with
Built-in Erase). BeinonHeHue komaHab! Ha-
YMHAETCH C aKkTMBaLuuM curHana BbiGopku
kpuctanna CS/ = 0. Mocne atoro cnepy-
€T nepefaya B MUKpPOCXEMy Kopa onepa-
uvm 0x82 ons nepeoro Gycepa unu 0x85
LN BTOPOro, fanee nepeaatotcs Tpu 6an-
Ta Ha4anbHOro agpeca. B nepefasaemom
TpexbanTHOM kopae agpeca Mnagwwe 11
6uT agpeca 6anTa B CTpaHuue onpefens-
10T agpec MepBOro 3anuCbiBAEMOro B
cTpanuuy Gaiita, a 13 6uT agpeca crpa-
HULbI — HOMeEp opHOWM u3 8192 cTpamHuy
OCHOBHOM NamaTH, B KOoTopyio ByaeT npo-
u3BeaeHa 3anuck. [lanee MUKPOKOHTPOST-
nepHas cuctema nocrnefoBaTesisHo BbIC-
TaBnseT Ha LUMHY afpeca 3anucbiBacMble
GanTbl, CTPOOMPYEMbIE TAKTOBBIMU UM-
nynbcamu. Mpu QOCTMXEHUN 3anmcu noc-
negHero 6Gauta 6ycepa 3anuce 6yger
NPOAOMXaTLCH € NepBOro 6amta aToro xe
6ychepa. 3anuce 6anTos B 6ychep 3asep-
LUMTCA TOMBKO NOCne Ae3aKTUBaLMKU Cur-
Hana BoiGopku kpuctansa (CS/ = 1). MNoc-
ne 3TOro aBTOMATMHECKM 3anyckaeTcs
onepauus CTMpaHus BbibpaHHOW CTpaHu-
Ubl NamaTK U nepesanucb B Hee cofep-
XuMoro appecyemoro 6ygepa. Ctupaxune
M 3anUCb OAHHLIX NPOUCXOQAT B PEXUME
aBTOTaVMWPOBaHUA, U B TEYEHWE BCEro
3TOro BpeMeHu Ha Bbixoge RDY/BUSY u
OfHOUMEHHOM BUTE CTaTyCHOrO permcrpa
NPUCYTCTBYET HU3KUA NOrM4ECKUA Ypo-
BEHb.
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Tabnuua 4
o Crapwumm 6ainT anpeca | CpenHwii 6ant agpeca | Mnapwmi 6anr agpeca %
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P | 0x52 60
YUreHune cTpaHulbl SOXDZPPPPPPPPPPPPPBBBBBBBBBBB 4
P | 0x54 1
Yrenue Oychepa 1 SoxmxxxxxxxxxxxxxBBBBBBBBBBB 1
YUrenve Bydepa 2 gg:ggxxxxxxxxxxxxxBBBBBBBBBBB :
3anunceb B Bydhep 1/2 Ag;g;xxxxxxxxxxxxxBBBBBBBBBBB HeT
[MporpammupoBaHue CTpaHnLbl 0x83
U3 Bycbepa V4 co CTvpaHmem A 0x86 PIPIPIPIP|P|PIPIP|IP|P|P|P|x|x|x|X|X|X|Xx|x}x|x|X HeT
MporpammUpoBanve CTpanuLbl 0x88
w3 Gychepa 1/2 663 CTvpanws A 0x89 P/PIPIPIP|IPIP|IP|P|PIP|P|P|x|x|x|x|x|Xx|X|Xx]|X}X|Xx HeT
Crupanue 6noka A|Ox50{P|P|P|P|P|PIP|P[P|P|x|x|x|x|x|x|x|x|X|X|X[X|X]|X HeT
CTupaHue cTpaHupbl Al 0x81|P|P|P|P|P|P|PIP|P|P|P|PIP| x| x| x| x| x|x|x|x|x|x|[X HeT
[NporpammMmupoBaHue CTpaHuLbl 0x82
uepea Bydep 1/2 AOX%PPPPPPPPPPPPPBB B/B|B|B{B|B!B|B HeT
Mepepaya crpanvubl B Bydhep 1/2 A 8§§g PIP|P|P|P|P|P|PIPIP|P|P|P|x|x|x|x|x|x|x|x|x|X|X HeT
CpaBHeHue cTpaHuupl ¢ Bydepom 1/2 | A 8§g? PIP{P|P|P|P|P|IP|P|P|P|P|P| x| x| x| x|Xx|x| x|Xx|X|xXx|X HeT
ABTOMREpEe3anuce cTpaHutel 1/2 A gigg PIPIP|P|P|P|P|P{P|P|P|P|P| x| x| x| x| x| x|Xx|Xx|x|X|Xx HeT
P | Ox57
UrteHue cTatyca s | oxD7 He nepepaeTcs HeT

AononHuTenbHble KOMaKAabl

BobinonHexnvne komaxabl «Mepenaqa cTpa-
HULLI OCHOBHOW namsaTn B Gychep 1/2»
{Main Memory Page to Buffer 1/2 Transfer)
HA4YMHAETCA C aKTMBauuM curHana Boibop-
kn kpuctanna CS/ = 0. MNMocne atoro cre-
LyeT nepefaqa kopa onepaumm 0x53 gns
6ycepa 1 unm 0x55 gna 6ychepa 2, panee
nepepatotcs Tpu 6aita koga agpeca. B
kope afgpeca 13 6uT agpeca cTpaHuLibl
onpegenalT Homep ogHon u3 8192 crpa-
HWUL| OCHOBHOW MamsTh, u3 KoTopon 6yner
npouseepeHo utenve. Mnagwwe 11 6ut
agpeca 6awvita urHopupytotcs. [lanee cre-
LyeT 0e3aKTUBMPOBATb CUrHan BbIGOPKK
kpuctanna (CS/ = 1). MNocne 3toro aeTo-
MaTUHECKUN 3aMyCKaeTCs ornepaLys YTeHus
[l@HHbIX M3 BbIBPaHHON CTpaHWLbl OCHOB-
HOW MamsATK B BbiGpaHHbIi 6ychep. Komah-
[la BbINOMHAETCA B peXuMe aBTOTanMUPO-
BaHWA, U B TE4YEHWE BCErO 3TOr0 BPEMEHN
Ha Bbixoge RDY/BUSY v 0ffHOMMEHHOM
6uTe CTaTrycHOro peructpa rnpucyTcreyer
HU3KWIA NOrMYECKUIA YPOBEHD.

Komanpa «CpaBHEHWE CTpaHuubl OC-
HOBHOW namsiTv ¢ 6ycepom 1/2» (Main
Memory Page to Buffer 1/2 Compare)
BbIMONHAET CpaBHEHWE BbIGpPaHHOW CTpa-
HULbI OCHOBHOW MaMsATW C BblBPaHHbLIM
Gycepom onepatveHOW namsTh. Koman-
fa MoxeT 6biTb Ucnonb3oBaHa Anst TeKy-
Wero KoHTpons. BbinonHenne komaHbl
HAYMHAETCS C aKTUBaLMW curHana Bblbop-
kv kpuctanna CS/ = 0. MNMocne artoro cre-
nyeT nepegada koga onepauunn 0x60 gns
6ycepa 1 wnn 0x61 ana 6ydepa 2, pa-
nee nepegatoTca Tpu 6aitta kopga agpe-
ca. B kope agpeca 13 6ur agpeca crpa-
HULLLI OMpefensiioT Homep ogHow n3 8192
CTpaHuL, OCHOBHOW NaMaTh, U3 KOTOPOWn
6ymet npounsseneHo Htenve. Mnagwwue 11

6uT agpeca 6aita wrHopupytotcs. [anee
crieflyet fe3aKTUBMPOBaTL CUrHAN BbIGOP-
ku kpuctanna (CS/ = 1). MNocne atoro as-
TOMaTUYECKN 3anyckaetcs onepayws
CpaBHEHUA OaHHbIX U3 BbIGPaHHOW CTpa-
HULBI OCHOBHOW MaMsATU C BbIGPAHHBLIM
GychepoM onepaTtBHON namsaTn. KomaH-
[a BbIMOSHAETCA B PEXUME aBTOTaUMNPO-
BaHWA, U B TEHEHME BCErO 3TOr0 BPEMeH!
Ha ebixoge RDY/BUSY n opHOWMEHHOM
6UTe CTaTyCHOro perucrpa npucyTcreyer
HU3KWUIA NOrMHECcKUiA ypoeeHb. Pesynbrar
onepaunv CpaBHEHWs WHOWLUPYETCH B
6ure 6 crarycHoro peructpa COMP
(Compare). but ycranaenveaetcs B 1 npu
paBeHCTBE CpaBHWBAEMbIX OaHHbix 1 B 0
Npy HepaBeHCTEE.

Komanpa «ABTonepesanncb CTpaHuLbl
OCHOBHOW namsTn 4epez 6Gycep 1/2»
(Auto Page Rewrite Through Buffer 1/2)
MMEET OFpaHUYeHHOE NMPUMEHEHNE N MO-
XEeT MCNOMNb30BaTLCA, €CMN HECKONbKO
6anT B cTpanuue wnn 6ydepe moandu-
LMpYHOTCA ChyYaitHbiM o6pasom. KomaH-
[a ABNAeTCA KOMOMHaLWein AByx KOMaHa:
«[epepaqa CTpaHnLbl OCHOBHOW MaMsTu
B 6ycgep 1/2» (Main Memory Page to
Buffer 1/2 Transfer) n «lporpamMmnposa-
HWEe CTPaHWLbl OCHOBHOW namstn us 6y-
thepa 1/2 co BCTPOEHHBIM CTUPaHUem»
(Buffer 1/2 to Main Memory Page
Program with Built-in Erase). Bbinonne-
HME KOMaHgbl HAYMHAETCA C aKkTUeaLun
curHana BbliGopku Kpuctanna CS/ = 0.
Mocne sToro cnepyeT nepegada kopa
onepauun 0x58 gna 6ydepa 1 nnm 0x59
ans 6ydepa 2, panee rnepeaalwTcs Tpw
6ainTa kopa agpeca. B kope apgpeca 13
6uT agpeca cTpaHvubl ONPenensioT Ho-
Mep opgHoW u3 8192 cTpaHul OCHOBHOW
namsaTh, B KoTopyio 6yner npoussegeHa

3anuck. Mnagwwe 11 6ut appeca 6anta
urHopupytotcs. [lanee cnegyer fe3akTu-
BUPOBaTb CUrHan BbIGOPKM Kpuctanna
(CS/ = 1). Mocne aToro asTomMaTU{ECKW
3anyckaeTCcsi onepauuns HTeHus CTpaHu-
Libl OCHOBHOW namaTh B 6ydep, cTmpaHus
CTpaHVLbl OCHOBHOW MamATK WU rnepesa-
nvcKn B Hee cogepxumoro 6ycgepa. Ctn-
panve M 3anncb JaHHbIX NPOUCXOOAT B
pexume aBTOTaMMUPOBaHUA, N B TEHEHME
BCEro 3Toro BpemMeHn Ha Bouixoge RDY/
BUSY un ogHOMMEHHOM 6UTE CTaTyCHOFO
perucTpa npUCYTCTBYET HU3KUIA Nornvec-
KWA YPOBEHD.

MonHoe npepcTaeneHne o copmare
KoMaHg gaet Taén. 4.

B Ta6nuue ucnons3oeaxbl cnegyloLme
COKpaLleHus:

B kononke «WHTepdenc» cumeon
«S» — nocrnenoeaTenbHeld MHTEPGeNC;
cumeon «P» — napannenbHbll UHTep-
thevic; cumeon «A» — ob6a nHTepdeica.
B kononkax «CrapLunn, cpegHui n mnag-
wuin 6anT agpeca» cumMeon «P» — 3Ha-
vawme 6UTbl agpeca CTpaHuubl; CUMBON
«B» — 3Havawme 6utel agpeca 6avta B
CTpaHuLe; CUMBOJ «X» — He3Havalume
6UTHI.

B crnepytowen Hactv ctartbmn 6yaet npu-
BefieHa NpUHLUMNUManbHas cxema Mogkmio-
YeHus Mukpocxembl DataFlash namstu
AT45DB642 K  MWKPOKOHTpOnnepy
C8051F021 yepes napannenbHbid UHTep-
¢einc Rapid8, a Takxe onucaHa 6nbnuo-
Teka (yHkumin ans pabotel ¢ DataFlash
Ha asbike C (Keil).

Oner Hukonanuyk,
onic@ch.moldpac.md

(Mpogomxenne cnegyer)
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(NMpononxenune. Hauano — Ne° 2/2004)
LinchpoBbie curHanbHbie

npoLeccopbl

Ha puc. 2 npvseneHa 6onee nofpobHas
CTPYKTypHas cxemMa npoueccopa C ykasa-
HWEM Pa3psiAHOCTY BHYTPEHHUX Y1 BHELLIHWX
LWnMH 1 6onee petanbHbiM M306paxeHnem
BCEX OMNMUCaHHbIX Bbillie GIIOKOB.

3Ty CTPYKTYpYy Mbl PACCMOTPMM MO3XeE,
Korpa 6ypeM u3y4aTb €ro BHYTPEHHUE
permMcTpbl 1 NpyUMepbl NporpaMm.

Ha puc. 3 1 4 (MX MOXHO HarTK Ha cain-
Te XypHana no agpecy http:/www.dian.ru/
programs/index B apxuse 2004_03_Valpa)
npeacTaBfieHbl  BapuaHTbl  MCMONHEHUS

npoueccopa B kopnycax PQFP-128 u
TQFP-128 cooTBeTcTBEHHO. Ha 3Thx Xe
pucyHkax n300paxeHO Has3HaveHue BCex
KOHTaKTOB MpoLeccopa v npveBegeHa mx
HyMepauus. M3o6paxeHns npuBeaeHsb!
ans supga ceepxy TOP VIEW (BbiBOAb!
BHU3 — PINS DOWN). Curnansi ¢ HU3Ku-
MW aKTMBHbIMW YPOBHAMMW MMEIOT 0603Ha-
YEHWUs C 4epToM Hap curHanom. Beieopb!
OBOMHOrO HA3HaYeHus, OMpPEenensiemoro
nporpamMmMmMpoBaHMeM 3THX BbIBOAOB, 060-
3HAYAKTCA CUMBONOM “/”.

B tabn. 2 paetcs onucaHve HasHade-
HWS1 BbIBOAOB MpoLieccopa.

Cnoco6 nopkntoydeHuns K npoueccopy
pasnuyHbIX NepugepritHbiX yCTPONCTB Mo-
Ka3aH Ha CTPYKTypHO# cxeme, NpuBeneH-
HOW Ha puc. 5. B kayectBe npumepa Ha
3TON CXeMe NOpKMoHeHbI crnepytoLue yc-
TpoucTea:

e BHELIHWI reHeparop vnu KeBapLeBbii
pes3oHaTop C NOMOBMHHOW TAaKTOBOW Ya-
ctoton npoueccopa 1/2x CLOCK OR
CRYSTAL;

e nocrnepoBaTefibHbIe ycTponcTBa
SERIAL DEVICE, Hanpumep, KOfOeKw;
® CHYCTEMHbIA UHTEPGENC MU MUKPOKOH-

Tponnep SYSTEM INTERFACE OR

MICROCONTROLLER;

o baiToBas namsate BYTE MEMORY;

(— 21xx CORE N ADSP-2181 INTEGRATION
POWER- 2
DOWN
CONTROL
LOGIC
T 0 LR mo || o
16K x 24 16K x 16 DMA
DATA DATA CONTROLLER
cenEraton | | cENERATOR | JFROGRAM I
# # ~ 7S 7S Fa
N/ PMABUS 4 ‘{} " @ PaBUs oS
.
[ ] 7 4,
DMA BUS 4, I I A4 omMaBus |MUX Z >
' — 5 . o
’ L~ " BUs
PMD EUS || 24, v J PMD BUS
i ™~ Ex";:AEgAL
=5t el | ek
DMD BUS ‘V' ~ </ V BUS 24
- -
B! ! e
INPUT REGS INPUT REGS INPUT REGS
_.:> N G InTERNAL| 16 :>
ALU MAC SHIFTER < / TIMER PORT CZ
TRANSMIT REG TRANSMIT REG
OUTPUT REGS OUTPUT REGS OUTPUT REGS RECEIVE REG RECEIVE REG
v e, z = e [ K==
¥ &
5 5
\. VAN J
Puc 2 o 10 2048-1 nepuepuitHbIX YCTPOCTB
e we Beopa/BeiBofa /O SPACE PERIPHE-
ADSP-2181 AL G, TIeoR
. Aqa. ’
tizx cLock »| CLKIN ADDRI%.0 % L7130, o BHEwHaA namaTs OVERLAY MEMORY.
CRYSTAL XTAL B ‘—‘;[,23_16 ] A0-A21 Mpy MUCMONL30BAHMM BHELLHEH NamsTK
LOMNYyCKaeTCs MOAKIIOYEHUE CErMeHTOB
«-¢— FLO-2 BYTE
X 24 Dis.g namatT nporpamm  TWO 8K PM
-t+—»{ PFO0-7 MEMORY
S DATA23-0K_Z [ DATA SEGMENTS o6bemom 8 K crioB 1 cermen-
» RQE s TOB namATM paHHbix TWO 8K DM
TaTeaTR] BMS ] " SEGMENTS Toro xe ofbema.
»| G0 O l—» At0 W3 p1cyHka BUOHO Takxe, Kakme MMeH-
SPORTI wib— | - D:) ADDR HO CWrHarbi MpoLeccopa WCronb3yloTcst
23-8
- »|SCLK1 :> pATA /O SPACE ons I'IO,IJ,KJ'IlO‘-leH‘!/IFI BCEX nepeymcneHHbiX
SERIAL [+—{RFS10RIRGD {PERIPHERALS) | BHELUHWUX YCTPOWCTB.
DEVICE [ TFS1 ORIRQ1 ] —| »|CS 2048 LOCATIONS Ha pwvc. 6 nokazaH crnoco6 nopkntoye-
- g}& R Auso HUSI KBapLEBOTO pe3oHaropa K CUrHanb-
q3-
HoMy npoueccopy. KonaeHcaTopbl fonx-
—1 ———>|ADDR
SPORTO D230 CI)W‘IIEI;:\AR(:I)_QJ Hbl MMETb HOMMHANLHYK EeMKOCTb OT 22
> S%go K >|oata no 33 nd, a MakcumMarbHasi HacToTa Keap-
SERIAL g »lTFs0 S - TWO 8K LIeBOro pesoHaTopa AoMmkHa 6biTh BABOE
DEVICE DTO PM SEGMENTS
— »| DRO DMS — - D
" cms » > TWO 8K |”T"’”| T
IDMA PORT - v L DM SEGMENTS = =
»|IRD BG CLKIN XTAL CLKOUT
SYSTEM »{IWR o :
INTERFACE S BGH DSP
OR 1 1AL PWD f¢—
MCONTROLLER [—*{1ACK WDACK —»
-« IAD15-0
Puc. 5 Puc. 6

36



undpoBan TEXHUKA

Taébnuua 2
HammeHoBaHWe B'I’;gf‘q DyHKUMA
AgpecHbie BbIBOAbI, AN agpecauum obnactu BHeLLHeR
A0—A13 (0] naMsTU NporpamMM, NamsTh AaHHbIX, 6anToBon NAaMATU
(BDMA) 1 ycTpoicTe BBOAA/BLIBOAA
BbiBOAbI A@HHLIX, A1 OOMeHa [aHHBIMU C BHELUHEN NaMSATHIO
D0—D23 /O nporpamMM 1 NaMsTbI0 gaHHbIX. BoceMb cTaplumnx paspaaos
TaKke NCNonb3yKTCs, Kak agpec 6anTosol NAaMaATK
-WR (0] CurHan sanucu
-RD (0] Curvan ytexms
-IOMS (0] Buibop obnacTtv namsaTu
-BMS (0] BuiGop 6anToBon namMaT
-DMS (0] Buibop namMsTk gaHHbIX
-CMS O Bui6op kKoMGUMHUPOBaHHOWM NamMATK
-PMS @) Bbi6op nporpaMMHomn namsTu
FLO, FL1, FL2 O Bbixoabi-chnaru
PFO...PF7 [1{®) IporpaMMUpyeMbI€ BbIBOAbI
MMAP ! BriGop kapThl namMsTk npolieccopa
-PWD I Ynpaenexue notpebneHmemM
BMODE I Pexwum 3arpy3ku 0 — ROM, 1— IDMA
PWDACK @] KoHTponb HW3Koro noTpebnenus nuraHus
XTAL ! CoeaunHeHue ¢ KeapuesbiM pe3oHaToOPoOM
CLKIN I BHewwHKl reHepaTop/coegnHeHne ¢ KBapueBbliM pe30oHaToOpPOM
CLKOUT O Bhixon TaKTOBOWM 4acTOThI
—RESET** I C6poc npoueccopa
—ERESET | Pa3spelexue cbpoca
-IRQLO | MoTeHunanbHLIA 3anpoc npepbisaHus 0
—IRQL1 | MoTteHyuanbHbIlk 3anpoc npepbisaHus 1
—IRQ2 1 [uHamuueckuit unu noTeHumMarbHbIi 3anpoc NpepbiBaHus 2
-IRQE | [vHaMuueckuit 3anpoc npepbiBaHUs
-BR | BHeLuHMI 3anpoc LWKHBI
-BG (0] BHeluHee npegocTaBneHue LnHbI
-BGH 0] BHeluHee NpegocTaBleHne LWKHLI NOATAHYTOE K NUTaHUo
IADO—IAD15 11O LUvHa agpeca/aganHbix nopta IDMA
—IACK (0] MoaTeepxaenHue gocryna Kk nopty IDMA
—-IWR | Bxog 3anucu B nopt IDMA
—IRD | Bxog uteHus us nopta IDMA
-8 | Bxogn BbiGopku nopTta IDMA
IAL | Bxopa 3awenku agpeca nopta IDMA
DTO O Mepepaya aaHHbIX
TFSO /1O Kagpoeas cuHxpoHusauus nepeaavu
RFSO I{e] KagpoBasi cMHXpoHU3auus npuema
DRO | MpueM gaHHbIX
SCLKO /0 MporpaMmupyeMbiit rerepartop nopta 0
DT1/FO O Mepenava gaHHbIX UNK BuIXoaHoW donar
TFS1/IRQ1 110 KagpoBas cuHXpoHM3aums nepeaavuu unu
BHELLHWIA 3anpoc npepbisaHus 1
RFS1/IRQ0O 110 Kagposas cuHxpoHu3auus npyema unu
BHELUHKIA 3anpoc npepbiBaHus 0
DR1/FI | Mpuem aaHHLIX MNKu BXogHoOM dnar
SCLK1 l[e] MporpaMmMupyeMeIvt renepartop nopta 1
-EMS
EE
ECLK
E[E‘SLI\JJT — CurHanbl, UCNOMb3yeMble TOSNBKO B PEXMME aMY LM
EINT
-EBR
-EBG
GND — O6Lwmit
VDD — BbiBoabl NuTaHus

*| — Bxoa, O — BbIXOZ,
**MUHYC NEepes CUrHaNoM O3HAYaeT HU3KWUIA aKTUBHBLIA YPOBEHb.

HWKE MaKCUMAaIbHON BHYTPEHHENR 1acTto-

Kapra namsTv npoleccopa npvsepe-

Tbl MpoLeccopa, NOCKOMbKY BHYTPU Npo-
Lieccopa NpoOU3BOAMTCA annaparHoe yM-
HOXEeHUe BHelLHel 3anarolled TaKTOBOW
4acToThl. JTa yABOEHHAR 4ACTOTa BbIBO-
OUTCS HA curHanbHbid BbiBog CLKOUT
npoeccopa. BMecTo kBapLEBoro pesoHa-
Topa ons hopMUPOBaHUA 3aAaloLLen ya-
CTOTbl CUHXPOHWU3ALUM MOXHO WUCrONb30-
BaTb MHTErpasbHbliA FeHepaTop, KOTOPbIN,
OflHAKO, HECKONbKO [OPOXe pe3oHatopa.
B 3TOM cny4ae Bbixop reHepatopa Heob-
xoaumo noaknwuute K Bbieogy CLKIN
npoLieccopa, a Boisog XTAL ocTaeutb He-
NOAKMHOHEHHBIM.

Ha B Tabn. 3. B nepsbix ABYX napax
CTPOK Tabnuubl NokasaHbl pexumbl Uc-
Nnosfb30BaHUA NamaTu nporpamm. 3Tu
PEXUMBI 32AaL0TCH C NOMOLLbIO BHYTPEH-
Hero peructpa PMOVLAY u nogkntoye-
HUA BHELLHEero BbiBOgA npoueccopa
MMAP Kk o6LieMy nposofy UM UCTOY-
HUKy nuTanus. Mpu c6poce npoleccopa
peructp PMOVLAY o6HynaeTtcsa U nog-
KNIOYaeTCs BHYTPEHHAR namatb. B mpo-
Lecce BbINOMHEHUS Mporpammbl Coaep-
XKUMOE 3TOr0 perucTpa MOXHO U3MEHUTL
¥ NEepeKNoYUTb TEM CaMbiM MpoLeccop
Ha WUCMONb30BAHWE BHELLUHEN NamATu

Ta6bruua 3
NamnaTL nporpamm Anpec
8 K cnos 0X3FFF
BHYTPEHHMWe
(PMOVLAY=0,
MMAP=0})
unu
8 Kcnos
BHeLWHWe
(PMOVLAY=1 unu 2,
MMAP=0) 0x2000
Ox1FFF
8 K cnoe
BHYTPEeHHWe
0x0000
MamsaTe nporpamm Appec
8 Kcnos Ox3FFF
BHYTPEHHHWe
(PMOVLAY=0,
MMAP=1) 0x2000
Ox1FFF
8 Kcnos
BHELUHUE
0x0000
NamMATL AaHHbIX Appec
Ox3FFF
32 peructpa
0x3FEQ
8160 cnos Ox3FDF
BHYTpeHHe 0x2000
8 K cnoB BHyTpeHHWe Ox1FFF
(DMOVLAY=0)
unu
8 K cnoB BHelwHUe
(DMOVLAY=1 unu 2) 0x0000

nporpamm. Agpecauus namaTu npusese-
Ha B LWecTHafLaTepuyHom hopmare 3a-
nucu. MamaTb NporpamMm MOXeT 6biTb
HyTpeHHet INTERNAL, T. e. pasme-
LEeHHON Ha KpucTanne camoro npotec-
copa, unu BHewHen EXTERNAL, 7. e.
pasMeLleHHOW BO BHELUHUX MUKpOCXe-
Max namsaTu. Mockonbky namsTb Mpo-
rpaMMm opraHu3oBaHa 24-paspagHbiMU
CrnoBamu, CyMMapHblii 06bEM BHYTpPEH-
Hel namsATu nporpamm npoteccopa Mo-
XeT 6bITb paBeH

(8 K cnoe+8 K cnog)x3 6awTa =
= 48 kb6aur.

B Tpex nocnepgHux cTpokax Taén. 3
npveefeHa kapta namatu daHHbix. Ee
pexum paboTbl, KaK BHELLHEN U BHYT-
peHHel, onpepenseTca C NOMOLbIO
BHYTPEHHEro peructpa npoueccopa
DMOVLAY, KOTOpbIi aHanorn4Ho peru-
ctpy PMOVLAY o6Hynsetcs npu cépo-
ce Wnu BKIIOHEHUU npoueccopa, obec-
rneyYnsas TEM CaMbIiM  BKIOYEHUE
BHYTpeHHeN namsaTh paHHbiX. B camon
BEpXHEN o6nacTu naMsATU OaHHbIX pas-
MeLleHbl 32 cnyxe6HbIX peructpa npo-
Leccopa, KOTOpble OpraHM3oBaHbl Kak
namsTb faHHbIX. [103TOMy MamATb AaH-
HbIX yce4y€Ha no o6beMy Ha 3TO HUCNO
fiyeek. MamMATb JaHHbIX OpraHusoBaHa
16-pa3psgHbIMUA CrIOBAMU, NO3TOMY CyM-
MapHbii 06beM BHYTPeHHel namsaTu
HaHHbIX fpolieccopa cocTasnfer
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(8 K crnoe+8 K cnoe)x2 6aura =
= 32 k6awr.

C y4eTOM paspsagHOCTM GaHKOB NaMsTy
NporpaMm UM NaMATU [aHHbIX CyMMapHas
eMKOCTb RaMsiTU MpoLeccopa COCTaBNseT

80 K6alT. IT0 [OBOSNBLHO GONBLLLON 0OLEM,
LOCTaTOYHBIA ANA PELLEHUA MHOTUX 3342,
HanMUCaHHbIX Ha 3blkax accembnepa unum C.

B cnenytouinx cBOUX CTaTtbsix fi npuse-
Ly NpuMepbl NPUHLMIMASIBHBIX CXEM C
NPUMEHEHNEM OMUCLIBAEMOTO CUrHAIBHO-

ro NPoLUEeccopa v pacckaxy o cnocofax
€ro NporpaMMUpPOBaHWS.

(Mpogomxenne criegyer)

Oner Banbna,
sandh@narod.ru

Ananu3 SFR-coBmecTMMOCTM
MMKPOKOHTpPONNepos

chupmbi Silabs

OCHOBHbIE NMOHATUA.
O6bvenuHenHan SFR kapTa

B pamkax gaHHOro yvkna crarey 6yger npoussefeH CUCTeMHbINA
aHannu3 COBMECTUMOCTH U MPUHLUMNIbI MPOrpaMmMHOro ynpasseHus
BCEX Mo[CUCTEM MUKPOKOHTposinepos hupmbet SiLabs. B nepsosi
cTarbe npuBeAeHbI NMPUYUHLI U CYTb Mpobremsr SFR-coBmecTUMOC-
TU MUKPOKOHTPOJIIEPOB, ONPEAESIeHbl KpUTepuu oripeneneHusl co-
BMECTUMOCTU, OTPAXEHbI MOCNIEACTBUSI HEMNOSTHON COBMECTUMOCTU
MukpokoHTponnepos. lpusegeHa coBpeMeHHas KnaccugbKawms
MUKPOKOHTpoOINepoB ¢oupmbt SiLabs, cBogHas Tabnnya mx nogcuc-
Tem. OnucaHb! CTaHRAPTHbIA U MHOTOCTPaHUYHbIN MeXaHNU3Mbl opra-
Husaymm SFR kapr. NMpuBeneHa obveauHeHHas Kapra SFR perucr-
POB BCEX MUKPOKOHTpoNnepos ¢hupme! SiLabs.

npo6nemoint  SFR-coBmecTumocTH
COBPEMEHHBIX MUKPOKOHTPONNEPOB
B TOW WU UHOW CTENEHW CTankuea-
€TCcsl NpakTUyeckn nobon paspaboTyHuk
MWKPOKOHTPORNEPHBIX cUCTEM. PaccmoT-
pUM, B HeM COBCTBEHHO 3aKITHOHAETCA CyTb
3TOM Npo6nemel. VI3BECTHO, YTO ApaKkTh-
YECKN BCE COBPEMEHHBLIE MUKPOKOHTPOS-
nepbl UMEKOT TaK HasblBaeMble PErncTpbl
cneumanbHelx  yHkumin  SFR - (Special
Function Registers) — onpepeneHHbIn
MaccuB PermcTpoB, Yepes KOTopbIe Bbl4MC-
NUTENbHOE  AOPC  MUKPOKOHTPONSIEpoB
“MeeT [OCTYyNn KO BCEM nepudbepuitHbIM
(o oTHOWeEHWIO K Aapy) nogcucreMam
MMKPOCXEMbI MUKPOKOHTpONnepa.
Brnepeole SFR mexann3am pgocTyna K
nepuepuitHbIM NoacucTeEMam MUKPOKOH-
Tponnepa 6bin npumeHeH dupmoi Intel
NpY CO3AaHNN NepBbIX MUKPOKOHTPOSep-
Hblx cemericTs IMCS-48 1 iIMCS-51. C Tex
nop npoLino yxe okono 30 ner, npenno-
>KEHHBIA MEXaHU3M NPYKUINCA U cTan «de
facto» cTaHmapTomM B MUKPOKOHTpOSNep-
HOW TEXHWKE. MHOrMe U3 NponssoauTenemn
x51-COBMECTUMBIX MUKPOKOHTPOIJIEPOB
ONWUTENbHOE BpPEMS CTPOro cobniofasnm
MexaHusaMm SFR npakTuyecku B nepeoHa-
4anbHOM BUAe, [06aBNsAA K CTaHOAPTHBIM
SFR perucrpam (Habop PerucTpoB MuK-
pokoHTponnepa i8051) nuwb He3Ha4vm-
TENbHOE YKUCIIO HOBBIX PErMCTPOB. Mpouns-
BOAMTENWN [APYIMX MUKPOKOHTPONNEPOB
KapauHarnbHO U3MEeHsNM Habop, PyHKUK-
OHanbHoe HasHaveHue u agpeca SFR pe-
rucTpos. BoobLie rosops, npouecc uame-
Henusi umncna SFR pernctpos sBnsietcs
3aKOHOMEPHBIM U HEN3GEXHBIM, T. K. C
YBENMYEHUEM YPOBHS CIIOXHOCTUM MUKpPO-
KOHTPOJSINIEPOB M BBEAEHWEM B COCTaB
MMKPOCXEM HOBbIX (PYHKLMOHAIbHBIX Y3-
JIOB U COOTBETCTBYIOLWMX NepudpepuiiHbix
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NoACUCTEM AOpY MUKPOKOHTpONnepa He-
06X0OMMO MMM YNpaBnATb, W, Crnegosa-
TenbHO, HEO6XOAUMO BBOAMTL HOBble SFR
perncTpel.

HanoMHuM suTarento, Y10 craHaapTHas
kapta SFR pervctpoB MUKPOKOHTpOnnepa
iB051 3aHMMana 128 6aiT, pacnonoXeHHbIX
B NMPOCTPaHCTBE OCHOBHOW OnepaTuBHON
namMAaTU Mo LUecTHaauarepuyHeIM agpecam
¢ 0x80 no OxFF. MepeoHa4antHo B SFR
KapTe WCMonb30BaNnoCh TOMbKO HEe3Hauu-
TESIbHOE YUCIIO PErncTpoB, Hampumep, B
MWKpOKOHTponnepe i8051 — 22 (17 %), B
AT89C52 — 27 (21 %), B AT89C2051 —
19 (14 %), B AT90S8515 — 45 (35 %). On-
HaKO CUTyaLMA 3HAYUTENTBHO OCNOXHUITaCh
C NOSIBNEHMEM COBPEMEHHBIX MOLLHBIX MUK-
POKOHTPOMNEPOB, B COCTaB KOTOPbIX BXOAUT
60MbLLOE YMCNO HOBbIX MOACUCTEM, Takux
KaK NOACUCTEMbI aHanoro-UndpoBbIX Npe-
o6pasosarteneli (ADC), undpo-aHanorosbix
npeo6pasoeareneit (DAC), ynpaenenus u
3aurbl Flash-namamn, passuras nogcuc-
Tema npepblBaHui, Tanmepos, 60rnbLLoe
4Mcno vHTepdgpencos. Bee aTo npueeno K
TOMY, 4TO 4mcno Heobxogumblx SRF pe-
TMCTPOB CUITbHO BO3POCHO, & B HEKOTOPbIX
Cnyyasix Aaxe NpPeBbICUNIO NepBoOHaYallb-
HO orBegeHHoe SFR npoctpaHcTeo B 128
6air. Kpome TOro, 4OBOJSBHO YacTo peru-
CTPb! faxe OfMHAKOBOro Ha3Ha4eHus pac-
nonaranucb APOU3BOAWUTENAMU MO pas-
NMUYHBIM  agpecaM WM  WUMenn  pasHoe
HasBaHue. Takoe nNONOXeHWe aen eue
MOXET GblTb NMOHATLIM, ECNK 3TO Kacaer-
Cfl HECOBMECTUMbIX MUKPOKOHTPOJNEPOB.
Ho npo6nema cocTouT B TOM, 4TO Takas
cUTyauusi HabniopaeTca M B Tak Hasblea-
€MbIX «COBMECTUMbIX» MUKPOKOHTPOJSIIE-
pax, Hanpumep B Camblx pacnpOCTPaHEH-
HbIX Ha CerofHALLHUA neHb
x51-COBMECTUMBIX MUKPOKOHTpOSepax.

Mepeuyncnum OCHOBHblE HEyRo6CTBa,
KOTOpble  NOPOXAAKTCA  ONMCaHHOW
Bbllle cuTyaumen. M3BecTHO, 4TO nipu
pa3paboTke HOBbIX MWKPOKOHTpOJep-
HbIX U3LEeNMn B CUITY pasnnyHbIX NPUYUH
pa3paboTyuKK, B NepBYyK o4epefib, py-
KOBOACTBYIOTCS NPUHLMAAMU COBMECTU-
MOCTH, NPEEMCTBEHHOCTU N JOCTATOYHO-
CTN NPUMEHAEMbIX MUKPOKOHTPOMNNEPOB.
Mpy 3TOM NOL NPUHLMAIOM COBMECTUMO-
CTU NOHUMAETCA CTpeEMNEHue paspaboT-
YMKa UCRONbL30BATL B HOBOW paspaboT-
K€ MUKPOKOHTpONNep ¢ U3BECTHOW CUC-
TEMOW KOMaHf, apXuTEKTypoi U OCHOB-
HbIMW ApUHLMAAMU (PYHKLMOHUPOBAHUSA.
Mog npmHUKMNOM NPEeMCTBEHHOCTKM Noa-
pasymeBaeTca NOTeHUWanbHas BO3MOX-
HOCTb WUCNONb30BaKHUA B HOBBIX paspa-
60TKax HaKOMMEHHOro paspaboTHUMKOM
onbiTa NPorpaMMUpPOBaHunsA, OTNaXEHHbIX
nognporpamm 1 6MbnmMoTek, UMeoLLnX-
Cfl APOrpPamMMHBIX KOMNUNATOPOB, OTNaa-
YMKOB, anmapaTypbl Ans oTnagku u Tec-
TMpOBaHuA. [puHUMN  [OCTATOYHOCTU
NposBNseTCs Npu BlIGOpe Habopa nHTer-
PUPOBaHHBLIX B MUKPOKOHTPOMNNEP nepu-
(hepUiHbIX Y3M0B, HEOOXOAUMbIX ANs pe-
LUEeHUs NoCTaBrieHHOW 3agaqu. OueBunp-
HO, 4YTO CO6MIOAEHUE 3TUX MNPUHLUMOB
NO3BONAET 3HAYUTENBHO COKpaTUTL Cpo-
KW pa3paboTku U ee CTOMMOCTb. A Te-
nepb onpefesnnMm, K 4emy MoryT npuee-
¢t pasnuyusa B SFR KapTax M3BecTHo-
ro paspaboTynKy MUKPOKOHTpOInepa u
NNaHMpyemMoro K UCnosib30BaHUIO B HO-
BOW paspaboTke. OTBeT oYeBMAEH — K
HapyLUEHUIO NEepBbIX ABYX NPUHLUMNOB.
Bo-nepBeblx, pa3nuyusa B SFR perucrpax
ABNAOTCA CNeACTBMEM OTNUYUA apXu-
TEKTYPbl U APUHLMNOB (PYHKLMOHNPOBA-
Hus. Bo-BTOpLIX, U3MeHeHue kapTel SFR
pernucTpoB, T.€e. UX agpecoB, HasHaue-
HWUS AW Ha3BaHuA, NpuBedeT K HeobXo-
LUMOCTWU MOLAEPHM3ALNN CYLIECTBYIOLMX
OTNaXeHHbIX (hparMeHTOB AporpaMm u
6UbNMOTEK, a NPN ORPeAENEHHbIX 06CTO-
ATENbCTBaX MOXET NPUBECTU U K HEob-
XOAUMOCTMU 3aMeHbl NPOrpamMmm KOMNUAs-
TOPOB U OTnapyvkoB. Bce 3to, ecte-
CTBEHHO, YBENUYUT CPOKU U CTOUMOCTb
paspa6otku. Tenepb OTMETUM, 4TO pas-
paBoTYMKy RPUXOAUTCA MEPEXOAUTHL Ha
HOBbI MUKPOKOHTPONNEP HE TOABKO B
Hayane HOBOW pa3paboTku, HO U B MpPO-
uecce ee. Hanpumep, Becbma pacnpoc-
TpaHeHa cuTyaums, Korga paspaboTymk
YyXe Ha 3aKfio4nTenbHOW ctagun obHa-
pY>XWBaET, 4TO BbIOPAHHbIA MUKPOKOHT-
ponnep ABAAETCA U3BLITOYHBIM MO 06be-
My Flash-namsatu. Ecnu pedbs uper o
HECKONbKUX U3LENUAX, TO C 3TUM Hepo-
CTaTKOM MOXHO cMupuTtbes. OpHako
€CIny RNaHUpyeTCs BbliNYCK 60MbLUNX ce-
PUI U3LENUA U NPU 3TOM €CTb BO3MOX-
HOCTb 3aMeHbl MUKPOKOHTpOnnepa Ha
aHarnoruM4HbliM, HO ¢ MEHBLLMMK pecypca-
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MU M CTOMMOCTbLIO, HEOOXOAMMO NPOU3-
BECTV TaKyl 3ameHy, T. K. 3TO npuse-
JET K 3Ha4YUTENbHOMY BbIMIPbILLY B CTO-
MMOCTW. AHANOrMyHaa cuUTyaums MOXeT
BO3HWKHYTb NpU HEO6XOOUMOCTH MUHMK-
Mu3auun pasmepoB uapenua. [pyron
pacnpoCcTpaHeHHOW NMPUYMHOWU 3aMEHBI
MUKPOKOHTpOSINepa Ha 3aknioYnTenbHON
ctanun paspaboTku aensetca Tpebosa-
HVe pacLUMpPerUs YHKLMOHaNbHbLIX BO3-
MOXHOCTEeN M3genus.

Mbl paccMOTpenu Npu4nHbE BO3HUKHO-
BeHUss u cyTb npobnemut SFR coemec-
TUMOCTH, a Takxe OCHOBHble Heyno6-
crBa, KOTOpble W3 3TOW npobnembt
Buitekator. CnepyeT OTMETUTb, YTO CYy-
LLECTBYIOT U Opyrue CnefcTamna n3 3Ton
npoébnemel. K HUM cnefyer OTHecCTH,
Hanpumep, HeOOXOAWMOCTL  3aMeHbl
thannoe onucanmun SFR peructpos npm
CMEHE MUWKPOKOHTpONnepa, CNOXHOCTb
CO3[aHNA YHMBEPCANBLHOW MPOrpaMmbl
oTnagunka u T. n.

Kak Mbl ye oTMeyanu sbile, 31a npo-
6nema cTana nposiBIATLCA B MocnegHue
HECKONbLKO NET B CBA3U C NOSIBNEHUEM U
pasBUTUEM COBPEMEHHBIX BLICOKOMHTET-
pypoBaHHbiX X51-COBMECTUMBIX MWUKPO-
KOHTPONNEPOB, OCHALLEHHbIX 60MbLLIMM
HabopOM BCTPOEHHBLIX NepuepUintHbIX
MOACUCTEM W aHanoroebix yanos. Han6o-
nee ocTpo npo6nema SFR cosmecTumoc-
™M HabnogaeTcA B MUKPOKOHTponnepax
¢vpmet SiLabs [1], paHHee npownssogu-
Mbix compmoin Cygnal [2].

MukpokouTponnepbl hMpMbl
SiLabs 1 mx nogcucTembl

®dupma Cygnal 3a yeTbipe roga cBoero
cyuwlecteoBanus (¢ 1999 r.) paspadorana
U ocBouna NpPOM3BOLCTBO 12 ceMeincTs
X51-COBMECTUMBIX MWKPOKOHTPONNEepos
pa3nuuHOro HaaHauewus [3, 4]. Bcero 8
3T 12 cemencTB BXOQUT 56 TMMOB MMK-
POKOHTpOnnepoB. B KOHUe npoLnoro
rona ¢mpma Cygnal Bowna B coctas 60-
nee mouwHoW dwmpmel SilLabs, kotopas
Takxe NPOM3BOAWUT PSA MUKPOCXeM ANs
aHanoro-ungposor 06paboTku curHanoes.
B HacTosiwiee Bpems compma SilLabs npo-
JOMKaeT pa3BMBaTL U NPOVN3BOANTL MUK-
POKOHTpONMepLl B COOTBETCTBMW C Knac-
cudmkaumen, npueeaeHHon Ha puc. 1.

B xope pa3paboTKn HOBLIX CEMENCTB
MMKPOKOHTponnepoe ¢upma Cygnal no-
CTOSIHHO MOpM(MUMpOBana nx apxmTek-
Typy, pacwmpsana Habop BCTPOEHHbIX
nepugepuiHbIX NOACMCTEM M COOTBET-
CTBEHHO M3MeHsna cTpykTypy SFR pe-
ructpoB. Mpu 3TOM 4UCRO mcnonbaye-
Mbix SFR perucTpoB COOTBETCTBEHHO
yBenuunsanocb. Tak, gna camoro ma-
NEHbLKOro M3 MWKPOKOHTpONnepos ce-
meicTea F30x umcno SFR pernctpos co-
ctasnsno 65 (50 % oT cTtaHpapTHOM
SFR kaptbl), 2 Ans OQHOro M3 Hambo-
nee MOLWHbLIX cemeicTs FOBx — 172
(134 %). EcTecTBeHHO, 4TO B 3TOM Cny-
yae paspaboTivku cmpmel Cygnal Bbi-
HYX[EHbI 6bINM M3MeHUTL pa3Mepbl SFR
KapTbi ¥ BNepBbLie NPUMEHWUNN MEXaHN3M
MHorocTpanuyHon SFR kapTthl, 0 KoOTO-
POM Mbl MOrOBOPUM HECKOMbKO HUXeE.
[1nsi NONHOro NPeACTaBNEHUN O CIIOXHO-
CTU paccMaTpusBaembix MUKPOKOHTPON-
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JNIepoB pacCMOTPUM COCTaB NMOACUCTEM,
npueefeHHbIn B Tabn. 1.

O6biuHO peructpel SFR KapTbi NpuHS-
TO noppaspensaTb Ha 4eTbipe 60NbLive
rpynnel (Kak nokasaHo B Taén. 1): rpyn-
ny noacucTeM sigpa, NOpTOB WM MaMATH;
rpynny aHaroroBbiX NMOACUCTEM, KOTO-
pyto B nocriefgHee BpeMa 4acTo HasbiBa-
HOT FPYNrov NoacUCTEM CMELUaHHbIX CUr-
Hanoe; rpynny nogcucteM uHTepdencos
1 rpynny BCNOMOrartesibHbIX NOACUCTEM.
W3 Tabn. 1 cnegyer, 4TO NpakTU4YeckK B
KaXX[oW u3 rpynn CyLLeCTBYIOT MOACUC-
TE€Mbl, UMEILLMECS TONbKO B OQHOM MNU
[OBYX CeMeWCTBax, No3ToOMy roBopuTb O
COBMECTUMOCTU Takux nopcucteM 6ec-
cMbicneHHo. C [pYroi CTOPOHbI, B Kax-
OV 13 rpynn ecTb NOACUCTEMBI, UMEID-
mecs BO Bcex cemencteax. B atom
cny4ae roBoOpAT O «CKBO3HOW» COBMeC-
TumocTH. Ecnu xe kakas-nubo nogcuc-
TeMa npucyTcTeyeT B GONbLUMHCTBE, HO
He BO BCEX CEMEWNCTBax, FOBOPAT O «Ya-
CTUYHOW» COBMECTUMOCTKU. Boobuye ro-
Bops, aHanu3 SFR-coBMecTMMOCTM —
O4eHb FPOMO3AKUA U TPYAOEMKMIA NpO-
uecc. OH cocTouT B TOM, YTO COCTaBns-
eTca cBofHas Tabnuua Bcex SFR peru-
CTPOB BCEX CEMEUCTB C YKa3aHWEM WX
afpecoB. 3aTeM CpPaBHUBAKTCA onuca-
HWUSt CXOLHbIX PErucTpoB [N BCEX Ce-
MENCTB M COCTaBNsAeTCs Takas xe 60nb-
was Tabnuua pasnuuuin.  3arem
PErucTpbl rPynnupyrdTcA B COOTBET-
CTBWM C NOFCUCTEMaMU, NMPUBELEHHBIMU
B Tabn. 1, u No Kaxpaou u3 nogcucTeM
nenawTtcs BbiBogbl. Criegyer OTMETUTD,
YTO MOHSTUE COBMECTUMOCTWN BKNHOYaeT
B ceba Tpu TMNa COBMECTUMOCTU: (DYH-
KUMOHasbHY0, afipecHyto 1 6utosyto. O
(hyHKUMOHAIbHON COBMECTMMOCTM FOBO-
pAT, ecnu paccMmaTpuBaeMbie PerucTphbl
BBINOSHAIOT MAEHTUYHBIE yHKuuKM. O6
afjpecHOn COBMECTUMOCTW TOBOPSAT,
ecnu y paccMmaTpuBaeMbix PerncTpos
coenagakT duanyeckue apgpeca. Ecnu
B paccMaTpuBaeMbiX peructpax vmeer-
cA U (PyHKUMOHanNbHanA, U appecHas co-
BMECTUMOCTb, TO FOBOPST O NMONHOK 6K-
TOBOW COBMECTUMOCTM, ecriu Bce 6uUTbi
MMEIOT OfIMHaKOBOE HazHauveHue. Ecnu
Ha3Ha4YeHWe HEKOTOPbIX U3 BUTOB OTNU-
YaeTcsi, FOBOPSAT O 4acTUYHOW BUTOBOM
coemecTumocTu. MNpexpae, YeM paccMmart-
pueatb ceogHyto SFR Tabnuuy Bcex ce-
MencTB, Heobxoammo pasobpaTbca B
CTPYKType u MexaHuamax SFR apgpeca-
Luu.

Mexanunambl SFR agpecauum

Bbile Mbl HaNOMUHANKM YUTATENIO, YTO
cTaHpapTHaa kapta SFR pernctpos mMuk-
pokoHTponnepa i8051 3avumana 128
6aiT, pacrnonoXeHHbIXx B MPOCTpaHCcTBe
OCHOBHOM ONepaTUBHOWM NaMsATU Mo Luec-
THafuatepuyHbiM apgpecam ¢ 0x80 no
OxFF. Takue SFR KapTbl NpUMEHAIOTCA BO
MHOIUX MUKPOKOHTpONnepax M LUMPOKO
onucaHbl B TEXHUHECKOW NuTepatype.

loBOpUnM Mbl TaKXe U 0 TOM, 4YTO B
HekoTopbix cemeucTBax (FO04x, FO6x,
F12x) yacno SFR peructpoB HacTomnbKO
BEMWUKO, YTO B CTAHHAPTHYIO KapTy OHO He
yMeLlaeTcs. [ina 3TMx CeMeucTs gupma
Cygnal Brepsble NpyMeHuna Tak HasblBa-
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€Mbli  «MHOFOCTPaHUYHbIA»  MEXaHU3M
SFR kapTtbl (SFR paging). Mpwu pa3pa6ort-
Ke CTpaHW4HOro mexaHuama SFR kapTbi
npecrnefoBanvCcb Ose B3aUMHO MPOTUBO-
NonoXxHeie Lenu. C OfHOM CTOPOHbI, 660
HeobxoouMo yeenuuuTb Yucno SFR peru-
CTPOB, C AiPYroi — OCTaBUTb HEM3MEHHBIM
pacnonoxeHue SFR kapTbl B npocTpaH-
CTBE OCHOBHOW OMnepatuBHOM MamsTu Mo
uwiecTHaguaTepuyHbIM agpecam ¢ 0x80 no
OxFF.

CyTb 3TOr0 MexaHu3ma 3aK/o4aeTcs B
TOM, 4TO BMECTO OOHOW CTaHOapTHOW
cTpaHuubl SFR perucTpoB ¢ agpecamu
0x80—0xFF sagpo MukpokoHTposnepa
MOXET NopaepXueartb [0 256 Takux cTpa-
HUL. MepeknioyeHne CTpaHuL, BO3MOXHO
HECKONbKKUMK criocobamu.

«Py4YHON» pEXWUM NEPEKIIIOYEHUS OCY-
LiecTBnfeTca yepe3 cneuvanbHbidn SFR
perucTp, AOCTYMHbIA MO OOHOMY WU TOMY
Xe appecy Ha Bcex CcTpaHuuyax —
SFRPAGE (Special Function Registr Page
Selection). B 310T peructp MoXHo B nto-
60 MOMEHT 3anucaTte agpec Tpebyemoi
ctpanuybl SFR perucTtpos, npu 3TOM Npo-
UCXOOUT «py4yHOE» MepekroveHue Habo-
pa SFR peructpoB. Kpome ToOro, cyuje-
cTByHOT ewe pBa peructpa — SFRNEXT
u SFRLAST, opraHn3oBaHHble B BUAE CTe-
ka SFR crpaHu,.

MpenycMOTpeH aBTOMaTUHECKUA PEXUM
nepekntoyveHus SFR cTpaHuL, 3akroydato-
LMACH B TOM, YTO NPU BO3HUKHOBEHUWU
CUTyaLum npepbiBaHWs NPOUCXOOUT aBTo-
MaTuyeckoe nepeknodenvne SFR cTpanvy
TaK, 4TO TeKyLlel CTaHOBUTCA CTpaHuua,
cofiepxallast perucTpbi ynpaeneHus, CBs-
3aHHbIE C UCTOYHUKOM npepbiBaHus. Mpu
3TOM MpefLecTByloLlas nNpepbiBaHuto
CTpaHuLa aBTOMaTU4ECKN COXPaHseTcs B
peructpe SFRNEXT, a copepxumoe 3T0-
ro peructpa CcoxpaHseTcs B perucrpe
SFRLAST. Mpu 3aBepLUEHWUN NpepbIBaHNS
(BbinonHeHun uHeTpykumn IRET), npowuc-
XOAWUT aBTOMaTU4YECKOE BOCCTaHOBNEHWe
3HaveHnss  SFRPAGE«SFRNEXT w
SFRNEXT«SFRLAST.

Kpome Toro, nonb3oeartenb Npy Xena-
HWU MOXET BO BPEMsi BbIMONIHEHWUS MPO-
Lenypbl npepbiBaHnA MopguduuvpoBaTtb
3HayeHns peructpoe SFRNEXT wu
SFRLAST. ABTOMaruyeckoe cOXpaHeHue
1 BocctaHoBneHue SFR ctpaHuy Moxer
ObiTb OTKIIOYEHO (BKIOYEHO) € MOMOLLILIO
6uta ynpaeneHus SFRAPCE (SFR
Automatic Page Control Enable Bit) B pe-
rucTpe ynpaeneHus ctpanuy SFRPGCN
(SFR Page Control Register). Mocne c6po-
ca aBTOMaTMU4eCKU PeXnM Mnepekstoye-
HUS cTpaHuy ByneT BKIOYEH.

PerucTpbl Bcex SFR ctpanuy poctyn-
Hbl ANS MHCTPYKUMIA C MPAMOW agpecauu-
el B npoctpaHcTee aapecoB ¢ 0x80 po
OxFF. Peructpbl ¢ agpecamm, OKaH4nBa-
towmmmcs Ha 0x0 unu 0x8 (Hanpumep, PO,
TCON, P1, SCON, IE n 7. p.) ABNsitoTCA K
6uT-, 1 6anT-aapecyembiMn. Bece octans-
Hble peructpbl SFR SBNATCA TOMBKO
6anT-agpecyemMbiMi.  Heucnonb3yemble
agpeca B agpecHoM npoctpaHcTee SFR
3ape3epBUpOBaHbI AN passuTus. Vicnorb-
30BaHWE 3TUX afpecoB MPUBOAUT K Heo-
npedeneHHoMy pe3ynbraty M Hexena-
TEeNbHO.

B mHoroctpanuyHon SFR kapte ap-
pec, kak u B 06bl4HOM SFR kapTe, 060-
3Ha4YaeTCs B WeCTHAALaTEPUYHOM BUae,
a Yepe3 gpobHyr 4epTy o6o3HavaeTcs
appec cTpaHuubl. Pernctpbi B MHOro-
cTpaHuyHon SFR kapte nogpaspgenstoT-
cA Ha obwue (obo3navatTcs Oyksoin A
— All Pages) u uHgusugyansHble. B ce-
MeWCTBax MUKPOKOHTponnepos FO04x,
FO6x u F12x ¢wvpmebl SiLabs noka uc-
NoNb3YKTCA TONBKO NATL cTpanuy: 0, 1,
2, 3 n F. MNocne cbpoca akTWBHOM yCTa-
HaBnMBaeTCcs Hynesas cTpaHuua
(SFRPAGE = 0x00). CtpaHuua F oTBe-
neHa gns rnobanbHbix HACTPOEK MUKPO-
KOHTpONnepa: HacTpoeK NOfCUCTEMBI
TAKTOBbIX reHepartopos, 3awuThl Flash-
naMmsTH, HacTpPoeK KOMMyTartopa pecyp-
coB Crossbar u noprtoe. lMpakTuyeckn
Bce ObLyecucTeMHble pecypchbl [oCTyn-
Hbl MO0 €O BCex cTpaHuy (A), nubo co
cTpanuubt 0. Ha ctpanuuax 0—3 no ogu-
HaKOBbIM afjpecaM pacnonaratwTcs pe-
rMcTpbl Oy6nMpyroLMXCs pecypcoB, Ha-
npumep, aHanoro-uyuposbix npeobpa-
3oBarenen ADCO0/1/2, uudpo-aHanoro-
Bblx  npeobpasosatenen  DACO/1,
aHanoroebix Komnapartopos CPT0/1/2,
nocnefgoeaTencHoix noptos UARTO/1,
OONOMHUTENbHBIX  TanuMmepos  T2/3/4.
MNpepnoxeHHbIn MEXaHM3M [OCTaTO4HO
ynobeH B aKcnnyaTtauud, OOHaKo umeeT
OBa HepocTatka: K HeMy Heo6xoguMo
MPUBbLIKHYTL M OH MNOXO COBMECTUM CO
CTaHOapTHBIM.

O6vepuHeHHas SFR kapra (unu csog-
Has Tabnuua Bcex SFR perucTpos) 3aHu-
MaeT [oCcTaToqHO 6onbluon O06beM U He
MOXeT ObiTb MONHOCTBLIO NMPUBELEHA B paMm-
Kax OfJHOW CTaTbW, MOSTOMY YMTaTENb MO-
XKET 03HaKOMUTLCA € HEW Ha CanlTe XypHa-
na no agpecy http://www.dian.ru/programs/
index B apxuee 2004_03_ Nicol_SFR. B
NoCreayloLmx cTarbax LMKNa npu pac-
CMOTPEHUM COBMECTUMOCTU KOHKPETHbIX
NOLCUCTEM MUKPOKOHTPONNEpOB (PUpMbl
SiLabs 1 0co6eHHOCTSIX KX MpOrpaMMUpo-
BaHWus Mbl 6yeM NpuMBOaUTL 3Ty Tabnuuy
no 4YacTsM € NOAPOOHBIM aHanNMU30M.

Mpogomxenve cnegyet

Oner Hukonanuyk,
onic@ch.moldpac.md
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CoolRunner-l1l — HOBOE NokoneHue
BbiCOKOnpoussoauTtenbHbix MIINC
CPLD dwmpmbi Xilinx

C MUKPOMOLLUHbLIM

OCHOBHble XaApPaKTEepPUCTUKM
nanc Xcacs12

OCHOBY  CTPYKTYpbl ~ MUKPOCXEMbI
XC2C512 coctaensaioT 512 Makposveek,
CKOMMOHOBaHHBIX B 32 (PYHKUMOHANBHbIX
6noka. OanHbin tun MAWC obnapaet
TEMU € BMOAMMW NOTMHECKUX PECYpCoB,
4T0 U MUKpocxeMma XC2C384. Bnoku BBO-
na/sbiBofa Mukpocxembl XC2C512 pac-
npepeneHsl No 4eTbipeM 6aHkam, Kax-
ObIA U3 KOTOPbIX UMEET BO3MOXHOCTb
NOAKIOHEHNS! OTAENBHOMO UCTOYHMKA NU-
TaHWA BbIXOOHbIX kackapos VCCIO.

MukpocxeMbl paccmaTpuBaemoro tvna
NPOU3BOAATCA B TPEX BapuaHTax ¢ rpaga-
umen no 6eicTpofencTenio -6, —7, —10 co-
OTBETCTBEHHO. [Nsi NpUMEHEHUs B KOM-
MEpUECKOM Auana3oHe TeMnepatyp

eoinyckatotes MJINC Bcex ykasaH- 200

norpeébneHmem

YEHUSI MUKPOCXeMbl, MpU KOTOPOM [ns
A0pa MUKPOCXEMbI UCMOMNb3YETCA UCTOUHUK
nutaHua ¢ HanpsxeHwem VCC, coctaens-
owpmM 1,9 B, a ons 6110koB BBOAA/BLIBO-
[a — UCTOYHUK MUTaHWUSA C HanpsiKeHUem
VCCIO, paeHbim 3,6 B.

Ha puc. 38 npefcTaBneH rpauk 3asu-
CMMOCTU BEMWYUHBI TOKA, noTpebnsemo-
ro OT UCTOYHUKE HanpsXeHus nuTaHus
snpa mukpocxembl VCC B AMHaMU4eCkom
peXxumMe, OT 4acTOTbl CUTHaNoOB peanuay-
emoro yctpouctea gna MMUC XC2C512
¢ 6eicTpofencTenem —7 n —10.

Tunogble BenuunHbl Toka ICC, notpebns-
emMoro Mukpocxemon XC2C512 ¢ teM xe
6bICTPOLENCTBUEM OT UCTOHHUKE MUTaHUS
spa Mukpocxembl VCC, Ans doMKCUpoBaH-

Icc, MA

HbIX 3HA4EHWUIA HaCTOTbl CUrHas0B NpuBene-
Hbl B Tabn. 52. [laHHble, npefcTaBeHHbIe
B 3TOW Tabnuue, COOTBETCTBYIOT Crieflyto-
LM ycrosusm akcnnyatauum NMIUC: tem-
nepatype okpyxatoLen cpefbl T,, paBHon
25 °C, N KOH(UrypupoBaHUIO Monb30Ba-
TEIbCKUX KOHTAKTOB MMKPOCXEeMbl B COOT-
BETCTBUM CO CTaHOapTOM BBOAA/BLIBOJA
LVCMOS 1.8V. MakcumanbHoe 3HaqeHue
notpebnsemoro Toka ICC gna MJINC
XC2C512 ¢ 6bicTpomenctememM —7 n—10 co-
cTaBnsier 1 MA NpU MakCUMarbHOW 4acTo-
Te curHanos 1 My n 55 MA npu yactote
50 Mrly. YkasaHHble npefentHble Benu4un-
Hbl NOTPEBNAEMOro Toka COOTBETCTBYIOT
YCIOBUSIM U3MEPEHUS, KOTOpPbIE ObIN OMnK-
caHbl ONA aHaNOrMYHbIX NapamMeTpoB MUK-
pocxem XC2C32 n XC2C64. Tunosoe 3Ha-
YeHue ToKa, NoTPebINeMOro MUKPOCXeMOoM
B PEXUME KOH(PUrypUpOBaHUS, COCTaBIIs-
et 15 MA.

B tabn. 53 npepncrasneHbl rpaHutHbIe
3Ha4YeHUsi OCHOBHBIX AMHAMUYECKUX rnapa-
meTpos MNUC XC2C512, koTopble UMe-
10T pa3MepHOCTb BPEMEHW U HacToThl. [10
cocTaBy napameTpoB 3Ta Tabnuua aHaro-
rmyHa Taén. 34, 40, 47, B KOTOpbIX MpK-
BefleHbl OUHAMUYEecKWe xa-
PaKTEPUCTUKN  MUKPOCXEM

HbIX KnaccoB 6bICTPOAENCTBUS, A4S

XC2C128, XC2C256 u

NPOMBILLNTEHHONO  gMana3oHa

XC2C384 coOTBETCTBEHHO.

TOnbko ¢ GuicTpofenctamem —10.

B vabn. 54 npusefeHsl

Ons mukpocxem XC2C512 ¢ 6bl-

ctpofencTeremM -7 n —10, npegHas- 100

L1710

6a30Bbie BENWYUHLI OCHOB-
HbIX NapameTpoB BPEMEHHON

Ha4eHHbIX ANA NPUMEHEHUA B KOM-

Mogenu MUKPOCXeMbl

MEpYECKOM [ManasoHe TEMNepaTyp, s,

XC2C512 1 3Ha4eHus ro-

TUNOBOE 3HaYeHue Toka, noTpebns-

]

NpaBoK, Y4YMTLIBAEMBIX MPU

eMOro OT UCTO4HHUKa nuTaHua agpa

BbIHUCNEHUN 3ajepxek

F,MI'y

MUKPOCXEMbI B CTATUHECKOM PEXM- 0
Me, cocTaBnsieT 50 MKA, a Makcu- 0
manbHoe — 200 mkA. Ons MNJIAC
3TOrO e TUMa, WUCMONb3yeMbIX B
NPOMBILLNEHHOM AMana3oHe Temnepatyp,
aHanorMyHble 3Ha4eHus noTpebnseMoro
TOKA B CTATUYECKOM peXuMe, paBHbl CO-

20 40 60 80 100 120 140 160

Puc. 38

Tabnuua 52

180

BXOOHbIX W BbIXOOHBIX Oy-
hepHbLIX  3MeMeHToB, ANA
KaXaoro U3 nopnepxueae-
MbIX CWUTHanbHbIX CTaHOap-

200

Tunosoe 3Ha4eHue noTpebnsaemoro Toka ana MIUC ¢ 6bicTtpoaenctenem -7, =10,
MA, npu vactote, My

oTBETCTBEHHO 150 M 250 MKA. YkasaHHble 0 20 40 60 80 100 125 150
BE/M4MHEI COOTBETCTBYIOT BAPUaHTY BKNIO- 0,025 17,22 34,37 52,04 69,44 86,85 108,61 130,37
Tabrmya 53
MNMapameTtp ana knacca MIUC no 6bicTpoaenCTBUIO
0613::%' NapameTp -6 -7 -10
Munum. | Makc. | Munmm. | Makc. | Muanum. | Make.
3agepka pacnpocTpaHeHUs CUrHana oT BXOAHOIO KOHTakTa Ao
TPD1 BbIXOQHOMO Yepe3 KOMOMHALIMOHHYIO NOMMKY Npu UCTONb30BaHUN — 57 — 71 — 9,2
OAMHOYHOIO TEpMa, HC
3agepka pacnpocTpaHeHns curHana oT BXOAHOIO KOHTakTa Ao
TPD2 BBbIXOJHOMO Yepe3 KOMOMHALIMOHHYIO NOTUKY NPU UCNONbL30BaHUN — 6,0 — 7,5 — 10,0
CYMMbI TEPMOB, HC
TSUD Bpems ycTaHoBnEeHWs curHana Ha «BbicTpom» Bxoge MNIUC, He 24 — 2,8 — 3,5 —
TSU1 Bpewms ycTaHoBneHnus curHana Ha exoge MNNUC npn 23 . 26 . 3.1 .
MCMNOMNb30BaHUW OAMHOYHOIO TepMa, HC
TSU2 Bpems ycTaHoBneHus curiana Ha exoge MNNAUC npn 26 _ 3.0 _ 3.9 _
MCMONb30BAHUM CYMMbI TEPMOB, HC
THD Bpems ynepxaHua curHana Ha «Beictpom» Bxoge MNIIUC 0 — 0 — 0 —
TH Bpewms yaepxanus curHana Ha Bxoge NINC, He 0 — 0 — 0 —
Bapepxka nepeknyeHns curHana Ha eeixoge NIUC no otHo-
TCO — 44 58 7.8
WeHn K rnofanbHOMy TakTOBOMy curHany Ha Bxoge GCK, He
FTOGGLE | BHyTpeHHsst YacToTa nepekntoyeHnin, My — 416 — 250 — 166
FSYSTEM1 MakcumManbHas CUCTEMHas YacToTa Npu UCMoMNb30BaHUU . 217 o 179 . 128
oavHouHoro Tepma, Mry
FSYSTEM2 MakcrmManbHaa cUCTeMHas YacToTa Npy UCMOoMNb30BaHMM CyMMbl . 204 . 167 . 116
Tepmos, My
FEXT1 MakcuManbHas BHELUHAS YacToTa Npy UCNONb30BaHUN . 149 o 119 . 91
O[IMHOYHOTO TepMa, My
FEXT2 MakcrManbHas BHELLHSSA YacToTa Npy UCMoNb30BaHUA CYMMbI . 143 o 14 . 85
Tepmos, My
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Mpopomkenne Tabnvubl 53

O6o3Haue- MNapameTp ansa knacca NMUC no 6bicTpoaencTBUIO
e MNapameTtp -6 -7 -10
MuHum. | Makc. | Muaum. | Makc. | Muimm. | Makc.
Bpems ycTaHoBfeHUs curtana Ha «6bictpom» Bxoge MINUC npn
TPSUD TaKTMpOoBaHUK CUrHasIoM, (popMUpyeMbIM MaTpyLen NormMYecKux 1,0 — 1,3 — 2.1 -
npou3segeHnin, HC
Bpems yctaHosneHus curkana Ha exoge MNMUC npn
TPSU1 MCNOJb30BaHUN OOUHOYHOTO TEPMA U TaKTUPOBaHWK CUTHArNoM, 1,0 — 1.1 — 1,7 —
hopMUpYyEMBIM MaTpuLielt NOrM4EeCcKUX Npon3seaeHun, He
Bpems ycraHosneHus curkana Ha sxoge MNINUC npu
TPSU2 WCMOMNb30BaHWK CyMMbl TEPMOB U TAKTUPOBaHWK CUTHaroM, 1.4 — 15 — 2,5 —
hopMUpyEMBIM MaTpULEl NOrMYECKUX NPOM3BEOEHUI, HC
Bpems ypepxanus curdana Ha «6eictpom» Bxoae NNUC npu
TPHD TaKTUPOBaHWW CUrHarNoM, hopMMUpyEMbIM MaTpuLien Norn4eckux 0,5 — 0.7 — 09 —
nNpousBeaeHun, HC
Bpems yoepxanusa curtana Ha exoge MNUC npu TakTvposaHumu
TPH curHanoM, hopMupyeMbiM MaTpyLEel NOrMYeckux Npou3BeaeHun, 0,5 — 0.9 — 1.3 —
HC
3apepkka nepeksoyeHns curHana Ha Boixoge NNAKC no
TPCO OTHOLLEHMIO K TAKTOBOMY CUIHary npv TaKTUpOBaHWK CUTHArNoMm, — 5,6 — 7.3 — 9.3
dopMHMpyeMbIM MaTpULiEl NOrMHECKMX NPOU3BEAEHWI, HC
TOE/TOD | 3apepxka paspeluerus Boixoga MNWUC, He — 5,5 — 6,5 — 9,2
3anepxka paspeluenns Beixoga MNMUC npy ncnonbsosaHum
TPOE/TPOD YDABIAIOLUX TEPMOB, HC — 6,5 e 7,5 — 10,2
TMOE/TMOD 3apepxka paspeluenus Beixoga MNUC npu WCronb30BaHmk B . 7.1 _ 86 _ 12,5
Ka4yecTBe yNnpaBrsoLero BbIXOAHOIO CUrHana MakposHeku, He
TPAO 3apepxka copocalyctaHosku Beixoaa MIMC npu ucnonb3osBarum . 7.4 _ 76 _ 1.6
YyNpasnsioLmux TePMOB, HC
TAO 3apepxka cbpocalyctaroBku Bbixoaa MNINAC npy ucnonb3oBaxum _ 7.2 . 75 - 15
rnobansHoro ynpaensioLWero curHana, He
TSUEC Bpems ycTaHoBneHus curHana Ha Bxofe paspelleHus 24 _ 2.8 . 32 .
CUHXpOHU3aLUun
THEC Bpems ynepxakus curHana Ha Bxoae paspellexns 0 . 0 _ 0 _
CUHXPOHU3aLUK, HC
TCW [nutenbHocTb UMNynbca rmoGanbHOro TaKTOBOro CUrHana, He 1,2 — 2,0 — 3,0 —
LnuTensHocTb MMMyNbca TAaKTOBOrO CUrHana npv TakTMpoBaHuu
TPCW curHanom, chopMUpyemMbIM MaTpuLen NorMyeckux NpousBeseHni, 6,0 — 7,5 10,0 —_
HC
TDGSU Bpems ycTaHoBrenus curtana Ha Bxoge NIMUC no oTHoLEeHMIo K 0 . 0 _ 0 _
curhany ynpasnexus sawenkamv DataGATE, He
TDGH Bpem#a yaepxaruna curHana Ha sxope MNINC otHocutensHo 3.0 _ 4.0 _ 6.0 _
curHana ynpaenenvs sauwjenkamu DataGATE, He
BpeMsi BoCCTaHOBINEHUS CUTHana ynpaBneHws 3aluenkamm _ _ _
TDGR DataGATE ans dwvkcauvm HOBbIX g@aHHbIX, HC 7.0 9.3 11.0
LrnnrenbHOCTL MMNyNbCa cUrHana ynpaBrexus sallernkamm _ .
TDGW DataGATE, He 2,5 — 3,0 5,0
Bpemsi ycTaHOBReHWsi curHana Ha Bxoge c6poca BCTpoeHHOro
TCDRSU | penuTens 4actoTbl OTHOCUTENbLHO Crnajga TakTOBOro CUrHana Ha 1,2 — 1,7 — 25 —
Bxoge GCK2, Hc
Bpems ypepxaHus curkana Ha Bxope c6poca BCTPOEHHOTO
TCDRH [AEenUTEena 4acToTbl OTHOCUTENbLHO Craga TakTOBOro curHana Ha 0 — 0 — 0 —
Bxoge GCK2, Hc
TCONFIG | AnutenbHocTb kondmrypuposakus MNMNNC, mkc — 400 —— 400 — 400
Tabnuua 54
O6o3Haue- MNapametp AnA knacca MNIUC no 6bICTPOAENCTBUIO, HC
Hue MapameTp -7 -10
Muxum. | Makc. | Muiwm. | Makc. | Munmm. | Makc.
3agepxku 6ythepHbIX 3NeMeHTOB
TIN 3apepxka BxogHoro 6ydepHoro aneMeHTa — 2,5 — 3.1 — 3.8
TDIN 3agepxka NPOXOXAEHUs CUrHana Yepes uenb «BbicTporo» Bxoaa — 2,8 — 3,8 5,0
TGCK 3apepxka rno6anbHoro TakToBoro BydepHoro anemerta (GCK) — 1.8 — 24 — 33
3apepxka OydepHoro anemexTa rnobansHoOro curHana . -
TGSR cbpocalycraHoBku (GSR) 2.8 338 46
3anepxka GycepHoro anemerTa rmobansHoro curHana
TCTS ynpaenexus TpuctabunbHbiMy Bbixogamu kpuctanna (GTS) — 2,0 — 2.9 — 37
TOUT 3apepxka BbixogHoro 6ydepHoro sneMeHTa — 24 — 3,0 — 3,9
TEN 3apepkka curHana paspelueHns Bbixoaa BeixoaHoro BydepHoro . 33 . 36 _ 55
anemeHTa
3aaepxku Normku hopMmMpoBaHuA TepMoB
TCT 3apepxka Norvku OpMMpOBaHUA yNpaBnsaloLMX TEPMOB — 0,6 — 0,8 — 0,9
TLOGH | 3agepka norvku (hopMupoBaHusi OaMHOYHOIO TepMa — 0,4 — 0,5 — 0,8
TLOGI2 | 3agepxka norvku dhopMUpoBaHus CyMMbl TEPMOB — 0,3 — 0,4 — 0,8
3anepxkKu Makposiuenku
3agepkka NpOXOXAEHUs curHana oT Bxoaa ao Bbixoaa . . -
TPDI MaKposHeliku Yepes KOMGMHALMOHHYIO TOTMKY 0.4 0.5 07
TSUI Bpems YCTaHOBIIEHMS CUTHara Ha BXOAe AaHHbIX Tpurrepa 1.2 . 14 _ 1.8 o
MaKposyeku
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Mpopgomxexnne Tabnuuel 54

NMapameTtp ans knacca MMUC no 6LICTPOAENCTBUIO, HC
060:: : He- Napametp —6 -7 —10
MubuMm. | Makc. | Muanm. | Makc. | Musmnm. | Makc.
3apepKu MaKpOsueHKU
THI Bpewmsn YAEPKaHUs CUrHana Ha BX0Ae AaHHbIX TpUrTepa 0 _ 0 . 0 .
MaKpOsHenku
TECSU Bpewms ycraHoBNeHus curHana Ha BXOAe paspeLueHust 1.2 . 1.3 _ 18 _
CUHXPOHU3AUWW TPUITEPa MaKpOsHEKn
TECHO Bpems ynepxatusi curHana Ha BXoAe paspeLueHis 0 _ 0 _ 0 .
CUHXPOHU3aUMW TPUITEDa MaKpOsAYEAKU
TCOI 3agepxka NepeknioYeHrst TpUirepa Makposyenkm — 0,2 — 0,4 — 0,7
TAOI Sa.qepMKavacuprOH HOro cbpocalyCraHoBKN TpUIrepa _ 06 _ 07 _ 30
MaKpOsiHenKm
3apepku uenen ob6parHon CBA3U
TF 3anepxka NPOXOXJeHUs curHana yepes uens o0bpaTHON CBA3U — 2,8 — 3,3 — 4,5
3apnepkKa NPOXOXAEHUA CUrHana paspeLleHns BLIXoaa.
TOEM HOPMUPYEMOrO B MaKpOSIHENKEe — 1.6 - 22 - 30
LononkuTtenbHbie 3a8epXKu ANA cTaHgapra BBoga/euisoga 1,5V /O
TIN15 JononHutensHas 3agepxka BxogHoro 6ycdepHOro afieMeHTa — 0,5 — 0,8 — 1.0
THYS15 | JononHutensHas 3agepxka BxogHoro Tpurrepa Lmurra — 2,0 — 3,0 — 4,0
TOUT15 | dononHurensHan 3agepxka BeixoaHoro 6ychepHoro anemeHTa — 0,5 — 0,8 — 1,0
[HononHurensHas 3agepkka, BHOCMMan CXemol ynpaBneHus
TSLEW15 | pnutensHOCTBIO (ppOHTOB CUrHana Ha BbIXOAE BLIXOAHOTO — 2,0 — 3,0 — 4,0
BydepHOro anemeHTa
JononkruTenbHbIe 3a0ePXKU ANA cTaHgapTa eBoga/eBuisoga 1,8V CMOS
THYS18 | JononHutensHas 3agepxka BxogHoro Tpurrepa Lmurta — 1.5 — 2,0 — 3,0
TOUT18 | JononHuTencHan saaepxka BeixogHoro 6ydepHoro aneMeHTa — 0,0 — 0,0 — 0,0
[ononHurensHasa 3aaepkka, BHOCUMas CXeMOW ynpabBlneHusn
TSLEW18 | pnutensHOCTBIO (ppOHTOB CUTHaNa Ha BLIXOAE BLIXOAHOTO — 1.5 — 2,0 — 4,0
6ydepHoro anemeHTa
[ononHuTenLHLIE 3aAepXKU ANA CraHgapTa eBoga/BbiBoga 2,5V CMOS
TIN25 JononHutensHas 3agepxka BxogHoro BydhepHoro afneMeHra — 0,5 — 0,6 — 1,0
THYS25 | JononHuTensHas 3agepkka BxogHoro Tpurrepa Lmurta — 1,2 — 1,5 — 3,0
TOUT25 | JononHurensHas sagepxka BeixoaHoro 6ycdepHoro anemeHTa — 0,7 — 0,8 — 2,0
[lononHuTenbHan 3aepXka, BHOCUMan CXeMOoW ynpaBleHus
TSLEW25 | pnutensHOCTBIO (OpOHTOB CUrHana Ha BbIXoJe BbIXOAHOTo — 2,0 — 3,0 — 4,0
6ychepHOro anemeHTa
JononkuTenbHbIe 3aAePXKKU AN cTaHgapTa eeoga/eBbisoaa 3,3V CMOS/TTL
TIN33 JononuutensHan 3agepxka BxoaHoro 6ydepHoro anemeHTa — 04 — 0,5 — 2,0
THYS33 | JononHuTensHas 3agepka BxoaHoro Tpurepa Limurra e 1,0 — 1,2 — 3,0
TOUT33 | [lononHuTensHas sagepxka BeixogHoro 6ydepHoro anemeHTa — 1,0 — 1,2 — 3,0
[ononHutTensHasn 3aepxka, BHOCUMan CXeMOoW ynpaBleHus
TSLEW33 | anurensHOCTE0 (DPOHTOB CUrHanNa Ha BLIXOAE BLIXOAHOro — 2,0 — 3,0 — 4,0
6ychepHOro anemeHTa
[NononHuTenbHbLIe 33AEPXKKU ANA CTaHaapTa eBoga/BbiBoga SSTL2—1
TIN21,
TDIN21,
TGCK21. | [ononHurentHeie 3aaepikn BxoaHelX 6ydepHbIX aNeMeHToB — 03 — 04 — 1,0
TGSR21,
TGTS21
TOUT21 [ononHutrensHas 3agepxka BelxoaHoro 6yg)epHoro anemeHTa — 0 — —0,5 — 0
[ononHUTenbHLIE 3a8ePKKU NS cTangapra BBoga/BbiBoga SSTL3—1
TIN31,
TDIN31,
TGCK31, | [dononHuTentHble 3aaepXKku BXOAHBIX ByhepHbIX 3IeMEHTOB — 0,3 — 04 — 1,0
TGSR31,
TGTS31
TOUT3M JononHuTenesHan 3afepXka BexoaHoro 6ydepHoro anemeHTa — 0 — —0,5 — 0
JononkuTenbHbie 3a8epXKW ANA cTaHaapra BBoga/Boisoaa HSTL—1
TINT,
TDIN1,
TGCK1, [lononHWTENbHLIE 3346pXKKKU BXOAHBIX By(hepHbIX 31eMeHTOB — 05 — 0,6 — 1,0
TGSR1.
TGTS1
TOUT1 JononHutensHan 3aaepxka BeixogHoro 6ycdepHoro anemeHTa — 0 — 0 — 0
Tabnuua 55
Pasmepbi PaccrosHue Tennosoe Tennosoe Yucno
Tun ko o Mexay conpoTuBnexune conpoTHUBNeHue MONbL30BaTeNbLCKUX
pnyca Kopnyca,
MM BLIBOOAMM, | KpMUCTann-okpyxawouwas | Kpucrann-Kkopnyc, BLIBOAOB
MM cpeaa (°C/Br) (°C/Br) (Bx0oOOB/BLIXOAOB)
Plastic Quad Flat Pack (PQFP208) 28>28 05 35.1 7,2 173
Fine Pitch Thin BGA (FPTBGA256) | 17x17 1,0 32,2 4,9 212
Fine Pitch BGA (FPGBGA324) 23>23 1,0 39,1 5,0 270

TOB, TPEGYIOLLMX Pa3fM4HOM0 HaMpPsXeHus
nuTanua 6noKoB BBOAA/BbIBOAA.

npou3BoACTBa
XC2C512 wucnonb3yeTcs pAf KOPMNycoB.,

Onsa

MUKPOCXEM
npuMeHsieTCsl B MONHOM C

o6nafarLxX JOCTATOHHO 60NbLUUM YUC-
nom ebiBogoB: PQFP208, FPTBGA256 u
FGBGA324. [laHnas nuHeika KOpnycos

ocTaBse Aans

MUKPOCXeM, NpegHasHadeHHbIX ans pa-
60TbI KaK B KOMMEPHECKOM, TaK 1 NPOMBiLL-
NEeHHOM [uanazoHe TeMneparyp, npuiem
BCE YKa3aHHLIE TWMbl KOPMYCOB MCMOMb3y-
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Tabnuua 57
T Tuvn Kopnyca
vin BeiBOAA PQFP208 FPTBGA256 FGBGA324
Bxop TCK JTAG-nopTa 98 P12 Y19
Bxog TDI JTAG-nopTa 94 R11 AB19
Bobixog TDO JTAG-nopTa 176 A10 C14
Bxog TMS JTAG-nopTa 96 N12 AB20
Hanpsbkenune nutanms BydepHbix anemMeHToB 1 F4 F1
JTAG-nopta, VAUX
HanpsbkeHve nutanus sippa kpuctanna, VCC 1, 53, 124 P3, K13, D12, D5 AA3, N20, A20, D4, E3
HanpspkeHne nutaHus briokos BBOA@/BbIBOAA, 33, 59, 79 J6, K6, L7, L8 M9, N9, P10, P11
OoTHocsAILMXCS K nepeoMy Banky, VCCIO1
HanpsbkeHne nutanus 6niokos Beofa/BbiBoaa, 26, 204 F7, F8, G6, H6 J10, J11, K9, L9
OTHOCSALWMXCS ko BTopomy Banky, VCCIO2
HanpspkeHne nutaHusi bniokos sBOAA/BEIBOAA,
OTHOCSLIXCA K TpeTbemy Barky, VCCIO3 92, 105, 132 J11, K11, L9, L10 M14, N14, P12, P13
HanpspkeHue nutanus 6rnokos seofal/sbisofa,
OTHOCSILIMXCS! KO YeTBEpTOMY Garky, VCCIO4 133, 157, 172, 181 F9, F10, H11 J12, J13, K14, L14
F6, F11, G7, G8, G9, D5, D18, E4, E19, J9, J14, K10, K11,
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N8 8220829 308 C 2 608 0woena-~ Homepa creunanbHbix KOH-
HOTCA ANA Kaxaoro knacea 6bic- A= (= =]l === === =] == == [w]le]=]x xle] TakToB MMUKpocxembl XC2C512,
Tpopeiictauna MINC XC2C512.  e[=]= == =]l= ===l e e == e ==l === k]|  KOTOpble NpegHasHa4YeHbl OJiN
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npefcrasneHbl B 1a6r. 55. E[=][® ) J[en) Pelf=] k| Tabn. 57.

WUHdopMaums 0 GyHKUMO- == =] == B 6onee narnspHoW popme
HaNbHOM HasHa4YeHUN BLIBOLOB [ w [ ][= (=] === =] HasHa4YeHWe BbLIBOJOB MMUKpPO-
MukpocxeMbl  XC2C512 ons ww= =] =] ElElE]E] cxembl XC2C512 n ux Tonono-
KaX[Oro Tuna Kopryca Copep- y[w][=][=]=] [l el o=] [Fl[==]E] Vs 08 pasiuyHbIX TUMOB KOP-
xurcs B Tabn. 56, 57. B W==]=I=] [ [ ] [ w0 o] FIEIF]J=] nycos 0TO6paXeHbI
Tabn. 56 (ee MOXHO HaWTH Ha |[w][=]=][=] e e e e e = (=l[=]=]1=] Puc.39—41. Ha nszobpaxeHu-
calte XypHana no agpecy we| === e[l == el=)=l=] X, NPEACTABNEHHbIX Ha 3TUX
http://www.dian.ru/programs/ &) EoEaae (=)= J=] PVYCYHKax, COXpaHaeTCs CcuCTe-
index B apxuse 2004_ ey === lEIEJ=] Ma YCIOBHbIX 0603HAUEHUA Bbl-
03_Zotov) yka3aHbl HOMEPa  gfwiw|[w][<] FEI=]=] Boros MINC, paccmoTtpeHHas
KOHTAKTOB PaCcCMATPUBAEMOO 1w ][] y )= ] J=] BbILUE NpU OnucaHuv npeabiay-
Tuna MINC, KoTopble MPeA-  eym=]e] F324 Battom View EEle =] WYX MMKPOCXeM  CceMeWicTea
HasHaqeHb! NS NPUMEHEHNS B 5oy o] =g =lEaj=]=] CoolRunner-Il.
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MoryT NPUMEHATLCS Kak
nonb30OBaTernbCKue, nepe4unc-

Puc. 41

walerry@euro ru

NSKOTCA B COOTBETCTBMM C MOPSIAKOM Crie-
[OBaHUS HOMEpPOB  (DYHKLMOHaNLHOTO
6noka » MakposiYeMKW, C KOTOPbIMU OHM
conpsixeHbl. B TpeTben konoHke taén. 56
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LA K&X[A0ro Nonb30BaTenbCKOro KOoH-
TaKTa MMKPOCXeMbl YKasaH Homep 6aHKa
BBOJA/BLIBOLA, B COCTAB KOTOPOrO OH
BXO[UT.
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B. 0. 3oT1oB

MpoekTnpoBanne uUhpoBbIX YCTPOHCTB Ha ocHoee MINC cmpmbt XILINX B CAMNP WebPACK ISE
Mocksa. lopsyas nuHus-Tenekom, 2003, 624 c., ui.

Khura npegHasHadeHa ons caMmoCTOSTENbHOrO M3y4EHWUst METOUKU NPOEKTUPOBaHUsA creymanvavnpo-
BaHHbIX LM(PPOBLIX YCTPOMCTE Ha Gase NporpaMMupyeMbix NOrMHeckux uHTerpaneHbix cxem (MINC) dwvp-
Mbl Xilinx®, BHINOMHFEMOro B paMKax CBOBOAHO pacnpocTpansemoro naketa WebPACK™ ISE™ Bepcum
5.1. PacCMOTpeH MpoLecc CO3AaHusi UCXOOHOrO ONMCaHUs pas3pabaTblBaemMoro yCTpomMcTea B CXEMOTEX-
HUYECKON 1 aNropUTMUYECKO (PopMe. KpaTKui CripaBoYHUK NO YHUULMPOBAHHLIM GUBNMOTEKEM CXe-
MOTEXHUMECKOTO PElaKTopa, BKIMIOYEHHBIN B BUAE NMPUNOXEHUS, NO3BONSET paspaboTHMKaM 1Cnonb-
30BaTb Haubornee NpuBbIYHLIA CNOCO6 NpefcTaeneHus npoekta. O63op wabnonos VHDL obnervaer
U3y4eHUEe 3TOro N3blKa ONUCaHUS annapaTtypbl U yCKOpsieT co3faHne 3akoH4eHHblx VHDL-onucanui
npoekToB. Mpueefeno onucaHue cuctembl HDL-mopenvposanus ModeSIM™ kopriopayun Model
Technology® (ogHoro 13 noppazfeneHuit komnanun MentorGrafics®) 1 ee npumeneHnsi B npoLecce
(PyHKLMOHANBHOM 1 BPEMEHHOW Beputukaumm paspabaTbiBaeMoro yCTPOUCTBA.

KHura paccumrana Ha UHXeHepOB-pa3paboTYMKOB LUdpoBbIx CUCTEM, MOXET ObITb NnonesHa npenofa-
BaTenamM, CTyAEHTaM 1 acrvpaHTam COOTBETCTBYIOLUX cneluansHocTeln BY3os.

KHUry MOXHO NpYOBPECTV B pefjiakumm, a Takxe Mo royTe, Nepeqncnue Ha cHeT pefakuun 594 pyo.
BaHKOBCKME PEKBU3UTHI M NOPSAOK OhOPMIIEHMS NMPUBEAEHBI Ha NOCNEAHeN CTPaHMLE XypHana.

A.A. Qannnos

NPELM3NOHHBIE

YGHIHTEIH

HU3KOW YACTOTbI

A. A. Jannnos

MNpeun3roHHble YCUNUTENN HUSKOW HactoTbl
Mocksa. Iopsyuasi nmuHus-Tenekom, 2004, 352 ¢., n.

B kHure paccMoTpeHbl OCHOBBI 3BYKOYCUNEHUS U MapaMeTphl, XapakTepusytowme ycunuren MOLLHOCTU
3BykoBOI HYacToTel (YM34). CchopmynupoBaHa 3afaqa nocTPOeHWs! 3ByKOBbIX yeunuTerei, CBOGOLAHbIX OT
BCEX BULOB MCKaxeHuin. OCo60e BHUMaHME YOENEHO rPaMOTHOMY MPUMEHEHWIO OTPULIATENLHOW 0BPaTHON
cB53u. [1Ns BLISCHEHUS NPUPOLIbl BOSHUKHOBEHIWS Pa3HOro pofa HENMMHENHOCTEN NPOaHaM3NPOBaHbI CTPYK-
TypHble CxeMbl U OTaenbHble yanbl YM3Y. Onucana cxema YM3Y ¢ napannenbHeiM BbICOKOYaCTOTHEIM Ka-
HaIoOM, NO3BONAOLLAS PellnTb NpobneMy NPeLM3UOHHOTO 3BYKOYCUNeHUs. PaccMOTpeHbl Cxembl 3allnTbl
BbIXO[IHBIX TPAH3VCTOPOB U MPOMKOrOBOPUTENEN, & Takxe 0COBEHHOCTU MOCTPOEHUS UCTOYHMKOB MUTaHWUS 1
MOHT&X& MOLLHbIX yeunuTeneit. MpoaHanampoBsaHbl MHOMOUKCTIEHHbIE MPUMEPLI CxeM BbITOBLIX 1 MPOec-
cuoHanbHbix YM3Y Ha [AUCKPETHBIX 3MeMeHTax U WHTErparbHblX MUkpocxemax. [aHbl pekomeHaauum no
P&3BOLKE W M3rOTOBSIEHMIO NEHATHBIX NMar, U3MepEHU0 NapaMeTpoB U HaCTPOKe yCUnuTenen.

Knura OpUEHTUPOBaHE Ha NHXEHEPHO-TEXHUYECKUX paﬁOTHI/IKOB, 3AHUMAKLLMXCH CXEMOTEXHUYECKUM NPO-
€KTUPOBaHWEM YCTPOMCTE PaaMO3NEKTPOHVKM 1 @BTOMATUKK, CTYOEHTOB 1 papmontobutenei.

Mo noeoay NpuoGpeTeHus MOXHO ofpallaTeCs B pefakumio no Ten. (095) 287-49-56, e-mail:
radios_hl@mtu-net.ru

JornonnutensHas uwHgoOpMaums AN YuTatenel, aBTOPOB, PacrnpocTpanuTenen — Ha cante
www.techbook.ru.
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Oco6eHHOCTM MHAMBMAYANBHOro
npuemMma TB nporpamm
co crepeo3sykom NICAM

Kparxue ceengenuna o NICAM

B koHue 2003 r. 8 Poccumn Havato pery-
NAPHOE CTEPEO3BYKOBOE BELLAHWE TENIeBU-
3UOHHBIX NporpaMm «lepBoro kaHana» B
dopmate NICAM 6narofaps ycTaHOBKe Ha
OcTaHkuHckown TeneballiHe HOBOro TENesu-
3uoHHOro nepeparyvka. Criopbl oTeqe-
CTBEHHbIX CMeLuanicTos o BbI6ope cucTe-
Mbl CTepeoBeljaHns Gbliv  3aKOH4YEHbI,
BOJNEBbIM PELLEHWEM aupeKuun «[lepsoro
KaHana» BblIGOp Masn Ha pas3BuTyio B paae
cTpaH 3anagHon EBponbl cuctemy NICAM.

B 6nnxaiiiee BpemMs oxXuaaeTcs repe-
xon Ha ctepeoseltaHne NICAM oteve-
CTBEHHbIX AELMMETPOBBIX MY3bIKalbHbIX
kaHanos My3TB n MTV, a Takxe pspga
pervoHanbHbIX KaHarnos.

Cuctema NICAM (Near Instantaneously
Companded Audio Multiplex) 6bina paspa-
6otana B Benukobpuranum 8 1987 1. Bpu-
TaHCKOW pafMoBELLIATENBHOW Kopriopauuen
(BBC) v npunsita k akennyatauvin B 1988 r.
[1]. Ons nepepayn 3BYKa B HEW UCMIONb3Y-
I0TCA [iBe HecyLiue HacTtotel. OgHa us Hux,
0CHOBHaA T35 140r0), MOAYIMPYETCR MO Hac-
TOTE aHasoroBblM MOHOIOHMHYECKUM CUrHa-
1IOM 3BYKOBOIO COMPOBOXAEHUSA TENEBU3N-
OHHOW Nporpammbl. Bropas,
poronHuTenbHan HecyLas fag popsycterEoy
MOZYNMPYETCA LMPPOBLIM CTEPEOOHNYEC-
KM curHanom. [ns nepepaqu Ludposoro
curHana ucnonbayercs auddepeHymans-
HasA hazosBas MaHWNyNALMA BTOPOW HeCy-
wen 3eyka (DQPSK). CkopocTe nepefaqv
LUMdpoBOro NoToka — 728 Kéut/c.

MpUMEHNTENBHO K OTEHECTBEHHOMY BE-
LAHWIO 3HAYeHWUs HECYLLMX 3BYKa OTCTO-
AT OT Hecylen HacToTbl U306paxeHus
fa8 popsk(cTere0) HB 5,85 MM m ot
fag (vomo) Ha 6,5 My (puc. 1). Tenespu-
TENW, HE VMMeLne OeKOAepoB, CMOryT
NPUHUMATE MOHOGIOHNHECKUIA curHan 6e3
npo6nem, Kak u paHbLue.

YpoBeHb MOLHOCTU Hecylled fag yono)
B cucteme  NICAM  coctasnser
—10...-13 gb oT MakcMmanbHOW MOLLHO-
CTU HecyLen nsobpaxeHus, a YpoBEHb
MOLLIHOCTW HECYLLEeN fag popskcTepED) HA-
MHOro menblue: —20 ab.

Oco6eHHOCTM
uHguBMayanoHoro TB
npvema nporpamm NICAM
BELUaHMA 3a ropogom

Ecrnm y Bac noka Het pekopepa NICAM,
BCTPOEHHOTO B TENesuzop, To Ans npuema
nporpamMm «[epeoro kaHana» MOXHO WC-
none30BaTb OT,EleanblVl Aexkopgep vnu cre-
PEO3BYKOBOW BUAEOMArHUTOOH CO BCTPO-
enHbiM fexopepom NICAM. VcnonszoBaHue
BCTPOEHHOTO B BUOEOMAarHUTOGIOH AeKone-
pa — 3TO0 3KOHOMMYECKW OnpaBaaHHbIN
war, T. K. pblHOK FOTOBbIX CTEpPEeOAeKone-
OB Moka Marl, a LieHa Teneeusopa C ycra-
HOBNEHHbIM CTEPE03BYKOBLIM [EKOAEepOM
LOCTaToqHO Benuka. Mapk MMNOpTHBIX CTe-
peo3BYKOBLIX BupeoMarHutogoHos (JVC,
Panasonic, Philips) Ha oTe4ecTBEHHOM pblH-
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KE LLMPOK, @ UX LieHa [0CTATOYHO YMEepeH-
Has (170...200 ponn. CLUA). OteydecTBeH-
Hble (DUPMbI-NPOU3BOOUTENN B HACTOsLLEE
BpeMsi BeflyT MHTEHCHBHbIE paboTbl Mo Npo-
EKTUPOBaHUIO 1 BbIMYCKY FOTOBLIX CTepeo-
nexkogepos NICAM, ueHa koTopbix 6yper
3HAYUTENBHO HWKE CTOMMOCTM BuAeomar-
HuTooHOoB [2]. [ekonepbl noseaTcs Ha
pbIHKE Yxe neTom atoro roga. OagHa us Ta-
knx paspaborok «Mactep KWUT» 6yger
ony6nukoeaHa B OOHOM M3 GMIMXAWLLINX
HOMepoB XypHana. B cratee 6ygeT pac-
CMOTPeH MpuHUWN paboTtbl OeKofepa, 0co-
6EHHOCTN €ro YCTaHOBKW B TeNeBv3op
(naxe B MOHOOHWHECKUIA, HO C UCTIONB30-
BaHWEM BHELLIHErO CTEPEOyCUIUTENA) N YC-
NOBUA €r0 3KCnnyarauuu.

W3-3a pocTaToqHOW yaaneHHoCTH oT ne-
penaryduka u ocobeHHOCTEN CreKTpa BTO-
pown 3BYKOBOW nogHecyLLen
f38 popskcTEPEC) (€€  MOfasnenus  Ha
20 ob) onA BLICOKOKAYECTBEHHOIO WHAOW-
BuAyanesHoro npvema TB cTepeos3sykoBO-
ro curHana noTpebuTernto, XusyLlemy 3a
ropofom, norpebyertcs OOnosHUTESNbHOE
ycunenve TB curdana wa 10...20 gb. B
cucteMax kabenbHoro TENEBULAEHUA Kpyn-
HbIX FOPOAOB BBEOEHUE [OMOIHUTESBHOIO
ycuneHust He TpebyeTcs, T. K. crieumanuc-
Tbl YXX& BHECIM HEOBXOOMMbIE KOPPEKTU-
POBKM B KabenbHoe o6opynoBaHue.

Ons 3aropogHoro (30 kM Ha 3anap ot
Mockebl) uHaMBUOYaNbHOro npuemMa cre-
peo3ByKoBbIX nporpamm «[lepsoro kaHa-
na» asTOPOM WCMONb30BANNCE MPOMBbILLI-
neHHan kananbHas (I, I) TB anteHHa (Ha
1...5-7 4acTOTHbIE KaHanbl) [2], CTepeo3By-

CTAHOAPT D, K

f 38. DQPSK (cTepeo)

koo Tenesu3op Philips 25 PT-4501 6e3
[eKofepa, CTEPEO3BYKOBOW MarHMTO(OH
Philips 742 co BCTpoOeHHbIM [eKoepoM
NICAM. Mpw npueme 63 JOMOITHUTENTBHO-
ro yCwreHus Habniofanucb XapakTepHble
OnA UndpoBoro curHana rnomexu: npona-
[aHus, 3a[EPXKKN U HanM4Me SxocurHana.
MpocMOTp My3blKaneHON CTepeo3ByKOBOM
nepefiaqn He 661 KOMOPTHLIM.

[na komneHcayvu cnaboro yposHs TB
curHana 6110 NPUHATO peLLieHne UCNosb-
30BaTb €ro [OMNOSIHUTENIBHOE YCUNeHue:
OKOMO MPUEMHOWM aHTEeHHbI 6bll YCTAHOB-
neH aHTeHHbI yeunutens NK138, a s no-
MELLEHUN — [OMONHUTESbHBIA perynupy-
eMblit  aHTeHHblt  ycunutens NK147.
[Mocne aToro npuem cran KoOMEOPTHbLIM:
Tene3putenn NO [JOCTOMHCTBY OLEHWIU
npenmyLlecTBa CTepeOo3BYKOBOIO Bella-
Husil Hubke NpveodAaTCs ONMCaHuA 3TuX
YCTPOWCTB.

AHTEHHbIR ycunurenb
30...850 MI'u NK138

O6wmin  BUO aHTEHHOrO YCUNUTENS
NpefacTaBneH Ha puc. 2, NpuHLUNManbHas
cxema — Ha puc. 3, nepeveHb 3NEMEH-
TOB— B Ta6n. 1.

LLIMpOKOMNONOCHbBIV  @HTEHHBIR  YCUnn-
TENb NpefHa3HayeH ON1A yCuneHvs Terne-
BU3NOHHBIX CUrHaJIOB Kak B METPOBOM,

Puc. 1

Puc. 2

585 6.5

f 3e. (MoHO)
cé
|—o
g
a
f .MM o
Puc. 3
Tabnuvua 1
Noauums HomuHan Kon.
R1, R5 220 Om 2
R2, R6 8,2 kOM 2
R3 3,3 kKOm 1
R4, R8 22 Om 2
R7 1,5 KOm 1
C1 0,01 MkP 1
C2, C4,Co 220 n® 3
C3,C5 100 n® 2
VT1, VT2 S790T 2

Tak 1 B fieyumetposom agnanasoHe. OH He
Hyxpaetcs B 6anaHCMpoOBKE U HaCTPOU-
Ke. Ycunutenb UMeeT ABa OfAWHAKOBbIX
kackaga ycunehus (10 gb), BbINONMHEHHbIX
Ha ManowymMsLimMx TpaHauctopax VT1 u
VT2 (S790T) ¢ vx BKIIOYEHWEM NO Cxeme



¢ O6LMM 3MUTTEPOM M LIensiMU KOpPpek-
umm R1C3 n R5C5.

TexHN4YeCKne xapakTepucTUKKU
yeunutenss NK138

KoathhmLmeHT ycunenma 20 pb;
HanpspkeHve nutaHus 9...12 B;
BxopgHoi/BeIXOaHOM

MMnegaHc 75 Om;
Pa3smepbl neyaTHon nnatel  55x55 MMm.

BHelwHMI BUA neyaTHOW nnatbl yCWunu-
TEensi CBEPXY U CO CTOPOHbI NPOBOAHWMKOB
npuBefeH Ha puc. 4 U 5 COOTBETCTBEHHO.

C6opka aHTEHHOro YCUNUTENs He BbI3Ba-
na HUKakmx Npo6nem, yCTPOMCTBO CTabunb-
HO paboTano, CamoBO36YXAEHUS B TPaH3u-
CTOpHbIX Kackajax He Habnopanock.

AHTEHHbIN yCUNNMTENDbL
50...1000 MI'y NK147

O6WWn BUL, @HTEHHOTO YCUIUTENS MO-
KasaH Ha puc. 6, NpuHUMNuaneHas cxe-

[R 7 B
i s At e
Puc. 4
..,
& » - w
- X
’0 "
L] 3 b [ 'd’.‘ -
LI -
" » » . - -
. ) B 'R
- ¢ - » .
B \f- - -
- -
- v
Puc. 5

Ma — Ha puC. 7, nepe4eHb 3MemMeHTOB —
B Tabn. 2.

OpHoKacKkagHbI LUMPOKONONOCHBIA aH-
TEHHBbIN YyCUIUTENb € PerynMpyemMbiM Ko-
ahhmumeHToM yeunenus (0o 15 gb) npeg-
HasHaveH gna ycuneHus TB curHana B
4YacToTHOM guanasoHe 50...1000 MI'y (co
2-ro no 65-i kaHan). OH Takxe He Hyx-
paetcs B 6anaHCUpOBKE U HACTPOMKe.
Yeunutens MMEET ofuH perynupyembiv
Kackap yCUNeHus, BbINONMHEHHBLIA Ha Ma-
nowymsuiem TpaHauctope VT1 (BFR91A
unu KT3198lN) ¢ BKIKOHEHMEM NO CXEME C
0o6LUMM 3MUTTEPOM W 3MEMEHTamMU KOp-
pekunn C1, R3, C2. Perynuposka ycune-
HUSI OCYLLIECTBIISIETCA NOACTPOEYHBIM pe-
auctopom RP1. Tlpu Heo6xogumocTy
MOXHO BKMKO4aTb MOcCnepoBaTesisHo fBa
ycunutens. B ycunutene npegycMoTpeHa
BO3MOXHOCTb KPEnsIeHUsi KOakCHansHOro
Kabens MeTanIMYeCKUMmn 3axnmamm.

TexHMYecKue XxapaKTepucTUKn
yeunutens NK147

KoathurumeHT ycuneHus 15 gb;
HanpsokeHve nutaHus 6...18 B;
BxoaHOW/BLIXOAHOM
nMnegaHc 75 Owm;
Paamepbl nevarHow
nnaTtbl 26x52 Mm.

BHewHWin B neyaTHON nnarsbl ycunu-
TENs CBEPXY U CO CTOPOHbLI NPOBOLHMKOB
npvBegeH Ha puc. 8 n 9.

C6opka aHTEHHOrO yCUnUTEns Takxe
He Bbi3Bana HuKakux TpydHocTen. Ha-
6ntofanack BbICOKas CTabUNbLHOCTb B €ro

a e~

Puc. 6

Bxon,

O

Puc. 7

" MACTEP KUT

Tabnuua 2
Moswumss | HomuHan | Kon.
Ons npuemMa kaHanos 2—20
R1 12 Om 1
R2 68 KOM 1
R3 330 Om 1
R4 470 Om 1
C1 10 n® 1
C2,C3,C5 1000 n® 3
C4 0,022 mk® 1
RP1 10 kKOm 1
VT1 BFR 91A 1
Ans npuema kaHanos 21—65
C3 3,9 nd 1
C5 27 n® 1
R3 47 Om 1
’ R 2
- bl K 4)
[ \) R
Puc. 8
o o8
e %
Puc. 9

pabote. Ocobo 0TMETUM YyaOBCTBO pery-
NMPOBKM YCUNEHUA U HaNM4Me 3aXUMOB
NS KpenneHus KoakcuanbHoro kabens.

Opun Capukos,
sadikov@masterkit.ru
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Y106bl C3KOHOMUTL BPEMS ¥ M36aBUTL BAC OT PYTUHHOW PaboThbl NO NOUCKY HEOGXOAUMBIX KOMNOHEHTOB U M3rOTOBNEHUIO NEYATHLIX
nnar, «<Mactep KWT» npeanaraer na6opbl NK138 n NK147. Kaxppi Habop COCTOUT U3 3aBOACKOW NEYaTHOW NnaThi, BCEX HEOBXO/UMbIX
KOMMOHEHTOB U MHCTPYKLMU No c60pKe U 3KCnayataymu

bonee nogpo6HO O3HAKOMMUTLCH C ACCOPTUMEHTOM HALUEW NPOAYKLMM MOXHO € nomouibio Katanora “MACTEP KWT-2004" u wa caWre:
http:/iwww.masterkit.ru, roe npeacTaBneHo MHOTO NONE3HCH MH(POPMELMM NO 3NeKTPOHHLIM HabGopam v Mopynam «Mactep KWUT», npusepe-
Hbi afpeca Mara3amHOB, FAE UX MOXHO KynWTb.

Ha calite paboTraer KOH(EPEeHUUR U 3NeKTPOHHas NOANUCKA Ha pacchifiky HosocTel. B pazpene “"KWUTel B XypHanax” nepnoanuyecKu
Pa3aMeLaloTCA CTaThi C HALUMMMW HOBBLIMU Pa3paboTKaMU, KOTOPbIE NPUBNEKYT BHMMaHUE CNEyManucToB, CTYAEHTOB U papnoniobutenen.

Halu accopTUMENT NOCTOSHHO PACLUMPRETCA M JONONHAETCH HOBMHKAMU, CO3[8HHBIMU C MCNONb3OBAHMEM HOBEULIMX [OCTMXEHUU CO-

Cnipatumsaute Habopbl U mogynun «Mactep KUT» 1 xypHanki “CxemoTexHmka’ B MarasuHax pagMopetanen sauero ropoga.

<4un u flun>, E-mail: sales@chipindustry.ru, http://www.chipindustry.ru
Mockea, yn. Funsposckoro, 39; yn. berosas, n. 2; yn. 3emnadoun san, g. 34.
TenechoH €AUHON CNPaBOYHOW ANA PO3HUYHLIX Nokynarenen: (095)780-95-09.
TenecioH eqUHOU CNPABOYHOW ANR ONTOBLIX nokynarenew: (095)780-95-00.

Appec ans nucem: 129110, r. Mocksa, a/s 996.

Wudopmanus o kHure «Cobepn cam 55 3neKTPOHHbIX YCTpoucTs u3 Habopos MACTEP KWT» npusepeHa Ha c. 54, a agpeca HeKOTOpPhIX
Mara3uHOB, B KOTOPbIX MOXHO NPMOGPECTM NPOYKuMI0 3TON hmpmbl, — Ha C. 55.
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JiHenHbIe cTabMnU3aTopbl
C ManbiM NafieHUueM HanpaXXeHUs
MAX8863 u MAX8864 chupmbi

Maxim

JlnHeviHbie cTabunmsaropsl cemencTs MAX8863 u MAX8864 — aro
TaKk HasbiBaembie low-dropout npubopei, obecneynBarone Kak uk-
CUPOBAHHbLIE BbIXOAHLIE HaNpPsHKeHUs!, TaK M NOACTpanBaemble BHe-
WHUM genurenem B gnanasoHne 1.25...6,5 B npu BbixofHoMm TOKe A0
120 MA. 3T MUKPOCXeMb! BLIMTYCKAalOTCS! B KOpriycax Afsl NoBepxHoc-
THOIro MOHTaXa. KoMGMHaUUsi HEBLICOKOro nafeHusi HarnpsiXxeHns1 Ha

MNpepenbHO-AONYCTUMbIE PEXUMbI
MUKPOCXEM:

BxopHoe HanpsxeHue +7 B
HanpsxeHve Ha BbiBOOE

SET otHocuTensHo GND -0,3...47 B
HanpsxeHve Ha BbiBOOE

SHDN otHocuTensHo GND -7..+7 B
HanpsxeHve Ha BblBOAE

SHDN otHocuTensHo IN -7..+0,3 B
Hanpsbkenne Ha BbiBoge OUT
oTHocuTenbHo GND -0,3...U\+0,3 B

Bpemsi KopoTkoro
3aMblKaHWA BbIXoda
PaccevBaemasi MOLLHOCTb

He orpaHu4eHo

MPOXO[HOM TPaH3UCTOPE, Manoro co6CTBEHHOro NnoTpeGsemMoro gpvl Tp=70°C 571 mBr
TOKa ¥ MMHMATIOPHOCTY AENaeT 3T MUKPOCXeMb! NAearbHbIMN ANS - ”:*g:ﬁﬁqgﬁﬁ”.‘}cm
NPUMEHEeHNsI B NOPTAaTUBHBIX YCTPOWCTBAxX ¢ 6arapeHbIM NMUTaHNeM. Csepi'( 70 °C A 71 MBT/°C
. Tennosoe conpoTuBrieHne 140 °C/Bt
eMEeCTBO COCTOMUT U3 LUECTU MUK-  HE OTMEYEHO, TO OHW YKasaHbl [N1sl BXOL-  PaGouuii guanasoH
pocxem, NepeyncreHHbix B Tabn. 1. Horo HanpsbkeHust nutanns 3,6 B, Temne-  remneparyp —40...485 °C
Cxematuyeckoe nsobpaxerue kop-  patypsl —40...+85 °C. Tunoskle 3Ha4eHns  TemnepaTypa nepexona +150 °C
rnyca v pa3BofKa BbIBOLIOB MMKPOCXEM MO-  napaMeTpoB npusepeHsl ons +25 °C. Temneparypa xpaHeHuss —65...+160 °C
kagaHbl Ha puc. 1. Temnepatypa BbIBOEOB
OCHOBHbIE XapaKTEPUCTUKN MUKPOCXEM npu naiike (8 Tederme 10 c) +300 °C.
npueegeHbl B Tabn. 2. Ecnu cneuuansHo SHDN | 1 E] SET
Ta6 1 MwuKpocxembl CHaBXeHbl Lienbto, obec-
nvua Mmaxim NEuYMBAIOLLEN 3ALLUTY OT MepernosiioCoBKM
Mukpocxema UgLix, B GND[2| MAX8863 BXO[HOro HanpseHus.
MAX8863TEUK-T 3,15 MAX8864 BbixogHoe HanpsxeHue onpepensercs
MAX8863SEUK-T 2,84 T|/||j|‘0M6MV|Kp0VCXeMb| B pe)KIAMe BHyTpJe_lH‘
AXGBSSREUKT | 28
mxgggjggldﬁﬁ ggi sHewHen OC. TunoBas cxema BKIOYEHUs
- : $OT23-5 MUKPOCXEM C BHYTPEHHE YCTaHOBMNEHHLIM
MAX8864REUK-T 2,8 Puc. 1 BbIXOOHLIM HarpshXeHnem npusegeHa Ha
Ta6nuua 2
3HaueHue
MapameTp O603Ha4eHne YcnoBusa uamepeHus Mvrnm Twn Makc
BxogHoe HanpshkeHue, B Vin — 2,5 — 6,5
MAX886 T 3,05 3,15 3,25
BbixogHoe HanpsixeHve, B Vour SET = GND MAX886_S 2,75 2,84 2,93
MAX886_R 2,7 2,8 2,88
ﬂmanaaoH noacrpavBaeMorc BeixoaHoro _ _
Hanpshrenust, B Vour Vser 6.5
MakcuManeHbiA BLIXOAHON TOK, MA lout — 120 — —
YpoBeHb OrpaHn4eHns Toka, MA lum — 120 280 420
ILOAD =0 —_— 68 150
CoBCTBEHHEI NOTPEOnAeMbI TOK, MKA la SET = GND
|LOAD =50 vA — 80 —
lLOAD =1 MA —_ 1,1 —
MNMapgeHne HanpsHXeHs Ha MUKpocxeme, B —_
ASHNE Hanp POCXEME, M lioro = 50 MA — 55 120
i3MeHeHMEe BLIXOOHOTO HANPsX)XEHUst NpK _ - _ o
uaMeHeHn BxoaHoro, %/B AV lour = 1 MA, SET = OUT 0.1 *0.15
iaMeHeHMe BbIXOOHOTO HanpPsXeHUst npu AV, lour = 0...50 MA SET = GND — 0,011 0,04
M3MEHEHUN TOKa Harpy3kn, %/MA LoR ouT T ’ SET = OUT — 0,006 —
Cout = 1 Mk® — 350 —
YpoBeHb BbixoaHOro Wwyma, MkBadd 10Tu...1 My Cour = 10 MK® — 520 —
MapameTpbl B BLIKNKOYEHHOM COCTOSHUA
MoporoBkie ypoBHM no Bxoay SHDN, B Vin — 2 — —
Vie — — — 0,4
o T=25°C — 0 100
B V =V
xoaHOW Tok no Bxoay SHDN, HA IsHon sHoN = Vi T=Tun — 0.05 —
Tok NnoTpebneHnss MUKPOCXEMbI B | Veur = 0 T=25° — 0,0001 1
BBLIKITHYEHHOM COCTOSHUM, MKA QSHDN our T = Tuax — 0,02 —
ConpoTuenexue, LWYHTUPYHOLLEE BbIXO B o Tonbko anst MAX8864 o 300 -
BbIKTHOYEHHOM COCTOsIHUKN, OM
MapameTpbl UCTOYHMKA ONOPHOIC HANPFXXEHUSA
T=25"C 1,225 1,25 1,275
H , , ,
anpsoxenue, B Vser T = oo o 1,215 1,25 1,285
. T=25°C — 0,015 2,5
B ET, HA | ; :
xoaHou Tok no Bxoay SET, H SET T= T — 05
I'Iapamerpbl TEeNnoBoOM 3awWuThbl
Temnepartypa kpucTanna ans otknoueHns, °C Tsron — — 170 —
IvcTepesunc no Temnepartype, °C ATspon — — 20 —
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puC. 2, a cxeMa YCTaHOBKW HarpsKeHWs
BHELUHUM JenuMrenem — Ha puc. 3.
CreunanbHbI BHYTPEHHWIA KOMNapaTop
onpepensiet, MNOOKMIOYEeH N BHELUHWIA
DenuTenb, U BKMOYAET COOTBETCTBYIOLLIIA
curHan obpatHOW cBfsu. Kputepuem ne-
PEKNIOYEHUST ABNSETCA HaMps>XXeHWe Ha

Bxoge SET — ecnu oHo Huxe 60 mB,
y > IN out Beixop
NAXIN
N MAX8863
— Cmn MAX8864 Cour
— 1uF SHDN 1pF
GB1
GND SET

Puc. 2
99— IN ouT
AN
N MAX8863
i MAX8864
— c SHDN  SET
- IN
GB1 1uF
GND
Puc. 3

BKITOYAETCH BHYTPEHHAS 0bpaTHas CBA3b
W BbIXOAHOE HAMps>XEHWe COOTBETCTBYET
6yKBEHHOMY WHAEKCY nocne LWMpoBOn
rnocnefoBaTensHOCTM B 0603Ha4YeHUU
mMukpocxemsl (T, S nnn R). Ecnn Hanps-
»eHne Ha Bxope SET 6onblue 60 mB, 06-
patHas CBsi3b OCYLUECTBASETCA Yepes
BHELLHWI OENUTESb U BIXOAHOE Hanpsxe-
HUE onpepfenseTca no gopmyne:

OUTPUT VOLTAGE
vs. LOAD CURRENT

OUTPUT VOLTAGE , V

3,00
0 10 20 30 40 50 60 70 80 90 100

LOAD CURRENT, mA

Puc. 4

SUPPLY CURRENT
vs. LOAD CURRENT

100
95 |-
90 |
85

80 [~
75 (
70

65
60 |
55 |
50

SUPPLY CURRENT, MA

0 10 20 30 40 50 60 70 80 90 100

LOAD CURRENT, mA

Puc. 5

Ugur = Uger(R1/R2+1)

roe Uger = 1,25 B.

PekomeHlyeMoOe CONpoTMBIIEHNe pesit-
ctopa R2 = 100 kOwm. lNpu Takon ero ee-
nMunHe oBecneymBaeTca HEBbICOKAs NO-
Tpebnsemass MOLUHOCTb, TOYHOCTb W
XOpoLluee NofiaBneHne BbICOKOHACTOTHLIX
BXOAHbLIX nynscaumn. B cBasu ¢ tem, 4to
HanpsXeHWe OMOPHOro WCTOYHMKA Npw
M3rOTOBMNEHUUN BbIAEPXKAHO C TOYHOCTHIO
+25 MB, B 60MnbLUMHCTBE cny4aes Aflst yc-
TAHOBKW BbIXO[IHOrO HanpsiXeHus pocta-
TOYHO [IBYX TOYHbIX Pe3ncTopos 6e3 ux
noa6opa uni NoAroHKN BeIXOIHOMO Hanpsi-
XKEHUS MOACTPOEYHLIM pe3ncTopom. KoH-
[leHcatop eMKocTbio 10...25 nd, nogknto-
YeHHbI napannensHo R1, cnyxut gns
KOMMEHCALWN MOHTAXHbIX eMKOCTEMN.

Ons HopmanksHon pa6otel Bxon SHDN
nomkeH ObiTb coeamHeH co BxoaoMm IN.
[ns nepeBofia MUKPOCXEMbI B BbIKITHOYEH-
HOE COCTOSIHWE 3TOT BXOJ CrNeayeT coeam-
HWUTL C O6LUMM NpoBoaoM. B aTtom cnyyae
3aKpbIBAOTC  MPOXOOHOW TPaH3UCTOP,
Lenu yrnpaeneHusl, BLIKIKYAETCA MCTOu-
HUK OMOPHOTO HanpsXXeHWs, B pesynsrarte
yero obLWwmin NOTPebNAEMbIA TOK CHUXaA-
erca o 0,1 HA. OTnnyune MUKpOCXeMbl
MAX8864 ot MAX8863 3zakni4aerca B
HaNVYMN B Heil MONeBoro TpaH3ucTopa C
KaHasnoM n-Tuna, NoAKMHYEHHOro napan-
NEeNbHO BLIXOAY. ITOT TPAH3UCTOP BKIHO-
Yyaerca Npu nepesofe crabunuaartopa B
BbIKSTO4YEHHOE COCTORHME U obecrneumnsa-
€T aKTUBHOE CHUXEHWE BbIXOAHOMO Hanps-
XEHUS 10 HynSs.

OUTPUT VOLTAGE
vs. INPUT VOLTAGE
3 ]
3,0} S
>
W 2,5
[}
<
L 20|
S NO LOAD
= 1,5 t
2
a
E10}—+
o
0,5 /
0
0 1 2 3 4 5 6
INPUT VOLTAGE, V
Puc. 6
SUPPLY CURRENT
vs. INPUT VOLTAGE
90 | T
80 f{é 50 rlnA
< 70 e
= OmA
= 60 /
i
3 40 /l
> /
'}.‘ 30 / /
> 20
(7]
0 |
0 1 2 3 4 5 6
INPUT VOLTAGE, V
Puc.7

N A

~
- \\\\\\
AR Y

- N

Munnariopubie nunelinbie
CTabMAM3aTopbl C ManbiM
NafieHHEeM HanpsXeHns
MAX8863 » MAX8864
dupmsi MAXIM - DALLAS

v

- BbixomHoit Tok o 120 MA

- MakcumanbHoe BXOgHoe Hanpshketve 7 B

- Paboumit guanasoH Temneparyp -
-40...+85°C

- Bpemsi KopoTKOro 3amblkausi BbIX0A HE
OrpaHNyEeHo

- Mukpocxembl CHaBxeHs! Liembio,
obecnedBatoLLen 3awuTy ot
MEPenCNIOCOBKM BXOLHOIO HaNpsBKEHIAR

VipeanbHoe pewenne Ans NOPTATHBHLIX
YCTpoicTB € GaTapenHbIM NHTannem!

ARAINBOW

TECHHBLOGIES

ODULUANBHBIA BUCTPUBLICTOP

JRE (3DALLAS /UIAXI VI Qoo

* Mockea: Ten.: (095) 797-8993

e-mail: info@rainbow.msk.ru
* CaHkr-MNetepbypr: Ten.: (812) 324-0902

e-mail: spb@rainbow.msk.ru
* MuHck: Ten.: (+37517) 249-8273

e-mail: chip@rainbow.by
* Kues: Ten.: (+38044) 490-9228

e-mail: chip@rainbow.com.ua
o ExatepuHbypr: Ten.: (3432) 69-4984

e-mail: ural@rainbow.msk.ru

& WWW.MES.T
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OUTPUT VOLTAGE
vs. TEMPERATURE
3,30 T
lLoap= 50 mA
3,25

3,20

OUTPUT VOLTAGE, V
w
-
(3

3,10
3,05
3,00
40 -20 0 20 40 60 80 100
TEMPERATURE,C
Puc. 8
SUPPLY CURRENT
vs. TEMPERATURE
100 | | | |
90 |-lLoap=50 n“‘i f —
< 80 o=
=2 P
E- 70 :
w 60
&
3 50
> 40
a
2 30 .
2 20 :
10
o ‘ X
40 -20 0 20 40 60 80 100
TEMPERATURE,C
Puc. 9
DROPOUT VOLTAGE
vs. LOAD CURRENT
140 — T
Ta=+85C
120 A 3 ,/
> N
€ J00 ; —/
u Ta= |+2sc /|/
2 80 l y‘/ﬁ
-
S 0 ys M/ |
£ 2o
o é Ta= -40°C
o 40
2 ]
a 20 |—
|
0
0 10 20 30 40 50 60 70 80 90 100
LOAD CURRENT, mA
Puc. 10

POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY

70 —
T ez
60 [ N Hm m
N ‘
50 | AP
=10y
8 40 IR
& i b
o 39 [N
£ N
\ ouT=1uF
. M
10 i i
I
) l I LU
001 0,1 1 10 100 1000
FREQUENCY, kHz
Puc. 11

50

MuKpocxembl CHabxeHbl Lienbio orpa-
HWYEHWA BBIXOAHOMO TOKA Ha YPOBHE Npu-
6nm3uTencHo 280 MA.

TennoBas 3awmra MUKpocxem cpaba-
TbIBAET NPUW TEMMepaType Kpucranna no-
psnka 170 °C. B aTom criyvae MMKpocxe-
Ma NepexofuT B BbIKMOYEHHOE COCTOS-
HVe, YTO MO3BOJISET €l OCThbITb U BHOBb

pPUPYEeT 3aBUCUMOCTb BbIXOJHOTO Hanps-
XKEHUS1 HEHArpy>KEHHOW MUKPOCXEeMbl OT
BXOZHOro. TunoBble 3aBMCUMOCTU COB-
CTBEHHOrO TOKa noTpebneHuna ans OByX
3HAYEeHUM ToKa Harpy3ku OT BXOLHOro

LOAD TRANSIENT

3,16V -
BKJIOUUTBLCS NPU OXNaXAeHUW NPUMepHO -

Ha 20 °C. Vour 3215V . - -
Ha puc. 4—13 npueepneHbl rpaduvkn 3,14V == -
3aBNCMMOCTEN MapamMeTPoOB MUKPOCXEM - - S

OT BBIXOAHOrO TOKA, BXOAHOIO Hanpsixe- - -
HUS, TemnepaTtypbl, pexuma paboThbl. t -
Ecnu He oroBopeHo vHoe, BXOAHOE Ha- Losn - )
npshxeHve coctaenseTr 3,6 B, emkoctu R i N
KOHOEHCATOPOB Ha BXOAE W BbIXOAE — ) -
1 MKk®. Ha puc. 4 npuBegeHa 3aBucu- 10 ws/div
MOCTb BbIXOAHOrO HanpsKeHusi OT TOKa  Puc. 16
Harpysku, Ha puc. 5 — co6CTBEHHBIN NO- LOAD TRANSIENT
Tpebnaembll TOK B (DYHKUMM TOKa Mo-
Tpebnenus. Mpadmk Ha puc. 6 unmcT-
3,16V }
N v, 3,15V !
[;): OUTPUT SPECTRAL NOISE DENSITY °”'3 1av - ; P
> vs. FREQUENCY ’ :
= L -
. 10 =1
E ;
7} |
: - | _
un" {\ Cout= 1 MF lioan ‘
w | | 1 |‘ =
[ N - R _ - -
o Sk i - T
S i AN 10 ps/div
1 TN
g : tﬂ LN Puc. 15
3 Cour= 100 uFY | M \ LOAD TRANSIENT
u 0,10 . N
o : NT SN [
.‘2 o N 3,16V
=2 L
& Vou73’15v
3 0,01 ‘ e ‘ 3,14V )
0,1 1 10 100 1000 - o
FREQUENCY, kHz i ‘
Puc. 12 Co
ILOAD i
REGION OF STABLE CoytESR ER
vs. LOAD CURRENT C -
1000 10 ps/div
= T : £ Cour=1uF 3
e e s e s e e Puc. 17
100 ;@;m Smmeoen MAX8864 SHUTDOWN (NO LOAD)
N e z 5 .
So—1 v = g o
] . ES INTERNAI'. FEE.DBA(I:K av
m-* 10 R‘ : ! i
[ “\ —— Vour 2V
'5 N EXTERNAL FEEDBACK
5 1 T — ov
© i
T
—STABLE REGION
0,1 ==—|
- i 2v .
1 Vsnon
0,01 ov
0 10 20 30 40 50 60 70 80 90 100 ‘ )
LOAD CURRENT, mA 500 ps/div
Puc. 13 Puc. 18
LINE TRANSIENT MAX8864 SHUTDOWN
*
3,16V av
Vour 3,15V - Vour 2V
' ov
3,14V - "
. »
4,6V Vshon
IN ov
3,6V
50 ps/div 200 ps/div
Puc. 14 Puc. 19



CNPABOYHbIA JIMCTOK

HanpsXeHna npueeneHsl Ha puc. 7. Tem-
nepaTtypHelil Iperd BLIXOQHOrO Harps-
XeHusi Npu TokKe Harpy3ku 50 mA npo-
unncTpupoeaH Ha puc. 8, a
COBCTBEHHOIO TOKa MOTpebneHns — Ha
puc. 9. Mpadmk Ha puc. 10 unncTpwm-
pyeT 3aBUCUMOCTb NafeHNA HanpsXxeHus
Ha MUKpOCXeMe OT TOKa Harpysku rnpu
pas3nuuHelX Temnepartypax. Ha pue. 11
nokasaHa 3aBUCUMOCTb KO3hULMEHTa
nofasneHmMa nynscaunini BXOOAHOro Ha-
NpsXeHUa OT 4acToThl AN [BYX 3Haue-
HWIA eMKOCTW Harpy3ku. Tunoewle 3aBu-
CUMOCTM NNOTHOCTW BLIXOAHOrO LUyMa OT
YacToThl ANA eéMKOCTK Harpy3kn 1 n 100
MKk® npueefieHsl Ha puc. 12. Makcu-
MarnbHO AOMNyCcTUMOe nocnefoBaresisHoe
COMPOTUBNEHNE BLIXOAHOIO KOHLEHCaTo-
pa eMkocTeio 1 MK®, rapaHTupyoLiee
CTabuNEHOCTb MUKPOCXEMBI, B 3aBUCK-
MOCTW OT TOKa Harpysku npu OBYX Ba-
pnaHTax BKMYEHWA — C BHYTPEHHEen

(internal) n BHewwHen (external) obpaTHON
CBA3bI0 (BHYTPEHHEN W BHELUHEN ycTa-
HOBKOM BLIXOAHOIO HanNpsXeHna) — npu-
BeLleHO Ha puc. 13.

Ha puc. 14—19 npueeneHsl ocyunnor-
pamMMel, XapakTepuayroLme npoueccsl Ha
BbIXOLle MUKPOCXEM MPU PasnUuHbIX UM-
NyNbCHbIX BO3LENCTBUAX. Ecnm He oroeo-
peHO MHOE, BXOLHOE HanpsXeHue Takxe
cocraenseT 3,6 B, eMkocTn koHOeHcaTo-
poB Ha Bxofie 1 Beixofie — 1 Mk®. Ocumn-
norpamma Ha puc. 14 femMoHCTpUpyeT npo-
XOXAeHWe (OPOHTOR WUMIMYNLCOB BXOQHOrO
HanpPsHXEHNA Ha BLIXOA MPW TOKE Harpysku
50 MA, puc. 15 — BnMAaHKE Ha BLIXOLHOE
HanpsXXeHne UMNyNbLCHOTO  U3MEHEHUs
TOKa Harpy3ku ot Hyna fo 50 MA npu em-
koctn Ha Bxofie 10 mk®. OcumnnorpaMmel
Ha puc. 16 1 17 cooTBETCTBYIOT aHanorny-
HbIM MpoleccamM Mpu BXOOQHOM Hanpse-
HWK, NpeBbILLaLLEM BeIXoAHOE Ha 200 MB
(puc. 16), 100 mB (puc. 17).

Ocuunnorpammel Ha puc. 18 1 19 fie-
MOHCTPUPYIOT MPOLECC BKMIOYEHUA W ak-
TUBHOIO BLIKMIOYEHUS! BLIXOAHOrO Hanps-
xeHma  mukpocxembl  MAX8864 npwm
ynpaenesun no exofy SHDN npu otcyT-
CTBMUN Harpyaku (puc. 18) n npu Harpyske
50 MA (puc. 19).

Bonee noppoBHbie CBEAEHUA O MUKPO-
CXEMaxX MOXHO HaTh Ha cante (UpMbI
Maxim www.maxim-ic.com B [JOKyMeHTe
http://pdfserv.maxim-ic.com/en/ds/
MAX8863R-MAX8864T.pdf.

Cepren Bupiokos,
editor@dian.ru

R AUTEX Ltd.

oduLMantHeIn
AVCTpUBLIOTOP

ANALOG
DEVICES

o KOMMIeKCHaA NOCTABKA JNOKTPOHHBIX KOMIOHEHTOB U
VHBOPMALMOHMAHA NOAASPXKKA MNPOBKTOB 3aKa3quKa
S - « Bech CrieKTp MPOrpaMMHBIX W MHCTPYMEHTANBHBIX CPeacTs
Pa3paboTy, @ TAKXe CrIELMANbHBIE KOMMABKTBI NI HAYANLHORO
¢ OCBOEHWA CUTHASBHBIX MPOLIECCOPOB
A © Kowcyneraum rio LLOC, NpoeKTUpoBaHMIO 1 MPOrpaMMUpoBaHIIO
yeTpolicTe Ha 6ase DSP

Ten. : (095) 334-7741. 334-9151
Paxc: (095) 234-0991, 334-8729
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HuakoBonbTHLIE

MOTI-TpaH3ucTOpbLI CEMEeNCcTBa

OptiMOS

Wccneposanus u pa3paboTku, nposefeHHbie ¢hyvpmod Infineon B
nocnegxne roabl, NO3BONNAN CO3[aTe U OCBOUTL B3aMEH Tpaanyu-
OHHOH TexHonorun SIPMOS HOoBeHLUYO TeXHOSIOrIo NPon3BoACTBa
MOf1-TpaH3ucTopos, nonyumsilylo Hasgamve S-FET-2 (toprosasi
mMapka npubopoe — OptiMOS). Tpansuctopel cemevictsa OptiMOS, a
TaKxe ycoBepiueHcTBoBaHHbte OptiMOS2 ornu4aloTcs OT CBOUX
npeaLwecTBeHHNKOB B NEPBYIO OYepenRb CYLUeCTBEHHO CHUXEHHbIM
npoussefeHnem naolaan Kpuctanna u conporTusnenns Ryg oy

a pyc. 1 nokasaHa AVHaMVIKa CHU-

XEeHVs NpOM3BEdeHUs nnowaam

KpyCTanna v ConpOTMBNEHNA KaHa-
na Rpg oy 3@ nocrienHve 20 ner.

Ha pwvcC. 2 npounnioCTPUPOBAHO CHUXE-
HMe 3a NoCrnegHVe LUeCTb NeT 3Toro na-
pamMeTpa U NpoU3BeAeHUs NoLwann Kpu-
cTanna v 3apspa 3ateopa Qg.

3a CHET YMEHbLUEHUS NapasvTHLIX em-

Vcnonb3osaHue 6ornee TONCToM MeTannu-
3aUMU U YMeHbLLEHWE TONLLMHBLI KpucTan-
na B TpaHaucTopax cemeictea OptiMOS
YBENNHMNO YCTOMHMBOCTb K TOKOBBLIM Nepe-
rpy3kam 1 HaJexHOCTb paboTel NpY MOBbI-
LUEHHOW TEMMepaType 3a CHET CHWKEeHUS
TENNOBOro ConpoTUBneHust. Mo CpaBHEHWIO
C TPaH3UCTOpamu, BbINOMHAEMbIMU NO TPa-
[OVLIMOHHOWM TEXHONOI MM, Y TPaH3UCTOPOB Ce-

5. Tun TpaH3ucTopa:

N — n-KaHanbHbIN;

P — p-kaHanbHbIN.

6. MakcumanbHOe HanpsiXeHWe CTOK-
UCTOK (YMHOXWTbL Ha 10, okpyrneHHo), B.

7. L — noruvyeckue ypOBHW Hanpsxe-
HUA ynpasneHus.

8. A — OptiMOS2.

B Tabn. 2 npepcraBneHbl TEXHUHECKUE
XapakTepPUCTUKM HWU3KOBONLTHBIX (30 B)
MOTMM-TpaHaucTopos cepun OptiMOS2 ¢
TaKVMU Xe NOrMY4eCKUMU YPOBHAMMW yn-
PaBNAIOLLEro HaNPsHXeHUs.

3TV TPaH3UCTOpPbI BLIMYCKAIOTCA B KOPMYy-
cax SuperSO8 (puc. 4) u Standard-SO8
{pyc. 5), VX LIOKOMNEeBKa npuBefeHa Ha puc. 6.

B 1a6n. 3 npvBedeHbl napameTpbl TpaH-
3ucTopos cemeiictea OptiMOS, nony-ms-
wwve HazeaHne PowerBond®, a vx LoKo-
NeBKa — Ha puc. 7 u 8. 3Tn TpaH3UCTOpPbI
CNpOeKTUpOBaHb! Ans paboTbl € GOMbLUN-
MU TOKaMn CTOKa Ip.

Cuctema 0603HaYEHNI TPAH3UCTOPOB
PowerBond:

S P B 8 N 03 82 L 03

KoCTEW TPaH3UCTOPOB cemeiictBa  meiictea OptiMOS Takxe NOBbILLIEHA YCTOM-
OptiMOS (8 nepeylo o4epedb EMKOCTU  {MBOCTb K NABUHHOMY MPOGOIO. 12 3 4 5 6 7 8 9
3aTBOP-UCTOK, CHYDKEHHOWM NO CPaBHEHUIO B tabn. 1 npenctaBneHbl . ;
C TPAMMLMOHHBIMU TPHBUCTOPAMM B 2...3  TEXHUHECKUE XapaKTepucTvkin oo e
pasa) U BHyTPEHHEro NOCMefoBaTeNbHO-  HUBKOBOMLTHLIX (25 B) TpaHau- Rosow || |R Q,, HKyn
rO COMpOTMBNEHMA Lienu 3aTBopa yMeHb-  cTopos cepuu OptiMOS2, Ha | TpaHauctop | MOM npu ‘D\’ oé’;g npu | Kopnyc
LLIEHBl KOMMYTALMOHHBLIE MOTEPU, YTO NO-  puUC. 3 — LIOKONeBka. Jlorudec- Ugs=10B TlUgs=5B
3BONSIET MOBLICUTH pabouylo 4acToTy B Kve YPOBHM ynpasnatouwiero | IPBO3NO3LA 2,7 80] 09 | 437
NPaKTUYECKNX BapyaHTax npuMeHeHus. B Hanpsenns aTux TpaHaucTo- | IPBO4NOSLA 39 80| 14 | 250
CBOMK Ovepeqb, NOBbILLEHWE paboyelt Ya-  poB Vggry = 1.2 ... 20 B. B [IPBOSNOSLA | 46 |80] 16 | 201 D*Pak
CTOTbI NO3BOASIET WCMONb30BaTL NACCMB- 3TOW W Apyrux Tabnuuax | [PBOBNOSLA 5,9 50| 1.8 | 187 |TO-263
Hble 3NEeMEHTbI MEHbLUMX Pa3MepoB, CHU-  Rpg oy conpotvBnenwe | !IPBOSNO3LA | 89 |50| 24 | 113
XaeT MaccorabapuTHble noKasaTenu  CTOK-MCTOK B OTKpbIToM cocto- | IPBT4NOSLA | 136 130] 3.2 | 8.2
VCTPOVICTB W, B KOHEYHOM CHETE, UX LIeHy.  SiHWM, |y — MaKcumanbHeiii Tok [ IPPOSNOSLA | 30 180 09 | 437
BCrefCTBAE TECHOTO B3AMMORENCTBUA  CTOKA, Ry, — Tennosoe co- |\PPOANOSLA | 4.2 180} 14 | 250
U3roTOBUTENEN C NOTPEGUTENSIMU TPAH3UC-  NPOTUBNEHUE «KpucTann-cpe- IPPOSNOSLA 4.9 80| 1.6 | 201 |14 59
TOPOB B KOMNMEKC TEXHWYECKUX MokazaTe-  Aa», Q — 3apsif 3aTBOpa. :Eﬁgg“ggtﬁ g'g gg ;'i 1?;
nen Kadectsa manomoLuHbx MOIM-TpaHaw- Cuctema 0603Ha4eHUN \PP14NO3LA 139 1301 32 85
CTOpOB  Hapsgy C  napameTpamy, TpaHaucTopos OptiMOS2: 1Pl O3NO3LA 3'0 80 0’ 9 43' :
onpefensiowmMMM X notepu, aobasumuce | P B 06 N 03 L A [Pl 04NO3LA 42 80T 14 | 250
napameTpkl 1 XapakTepuCTUK, ONpepens- 1 23 4 5 6 7 8 |IPIOSNO3LA 49 801 16 | 201 2Pak
fOLLte YCTOMMBOCTS K neperpyakam (8 nep- IPIOBNO3LA | 6,2 |50 1,8 | 18,7 |TO-262
BytO Ouepepnb npefen 6e30TKasHOM paﬁOTbJ 1. dupma Infineon. 1Pl 09NO3LA 9.2 50| 2.4 1.3
Temneparype). YnyHLleHue yCTOMHMBOCTM K 3. Tun kopnyca: IPD 04NO3LA 38 501 1.3 335
neperpyskam CrnocoGCTBYeT NOBLILLEHMIO P — TO-220; IPDOSNO3LA| 51  [50[ 1,6 | 201 | 5o
3kcnnyaraLMoHHON HaIBXHOCTU TPaH3NCTO- B — TO-263 (D?PAK); IPD 0BNO3LA 57 50| 1,8 18,7 TC_>-2a52
poe, a B pspge Crny4aes Nossonser ynpoc- D — TO-252 (D-PAK); IPD 09NO3LA 8,6 50| 2,4 11,3
TUTL (CnegoBaTentHO, W YAELLEeBNTL) YCT- | — TO-262 (I2PAK); IPD 13NO3LA 13,0 30| 32 8,2
POVICTBA C UX MPUMEHEHNEM. U — TO-251 (I-PAK). IPU 06NO3LA 59 30| 1,6 18.3
CeMeiicTBo TpaHavicTopos OptiMOS dup- 4. Ry op MOM — conpotue- | IPU 07NO3LA 6,5 30( 1.7 19,2 I-Pak
Mbl Infineon B MakcUMarbHoOW CTeNeHW OT-  nexue CTOK—WCTOK B OTKpbl- | IPU O9NO3LA 9,3 30| 2,5 11,7 | TO-251
Be4aeTt 3TMM Tp66OBaHMﬂM. TOM COCTOSIHUM (OprrneHHo)_ IPU 13NO3LA 12,8 30| 3,3 8,2
i I 1.0 1.0
1000 Do SIPMOS 2 SHET- 30V =
— ho OpMOs® - 30V
§ I SIPMOS 4 - - 3
< SIPMOS 3 2 5
x AN B 2
g \\ | g g
=, MFET < P
< N SFET £ i
8 B
© Ny | OpiivOS
\-- 0.l opiMos®2-25V o)
1m 199 2000 2002
1975 1980 1985 1990 1995 2000 Fea
w— R A — R, "0 (FOM)
Puc. 1 Puc 2
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Drain s
~ 2 (tab) in 2 @ ’u
3 * z":_!/ Y oo ™ -
Gate e kS
pin 1 - 3 !
Source
‘. 2 ttab)y pin 3 -
23 Yy o
Puc. 3 Puc. 4 Puc. 5
Tabnvua 2 Tabnuua 3
Ros ons Ros on, Ip, |Rinsc Qg, HKyn Ups Roson | Ros on Ip, |Rtnic
TpaHauctop | MOm npu | MOm npu R’ °CIB';' npn |Kopnyc Tpansuctop B " (HoMm), | (makc), A, °CIB',r Kopnyc
Uss=10B|Ugs=4,5B Uss=58B * | MOM | MOM
BSC022N03S | 2,2 33 50 | 1,2 43 SPD 50N03S2L-06 | 30 | 53 | 64 |50 [ 1.1 D-Pak
BSC032N03S 3,2 49 50| 16 29 SPD 50N03S2-07 | 30| 5,8 7.3 50 | 1,1
BSC042N03S | 4.2 65 [50] 20 21 SPP100N03S2L-03 | 0 |\ 5, | 3 |400| 05
BSC052N03S | 5,2 82 |50 23 16 SPB 100N03S2L-03 ' = 1 T0-220/263
BSCO059N03S | 5,5 86 150 26 | 15 | aber| | SPRAOONOISZO3 | 50| 25 | 33 |100| 05
BSCOBONO3S | 6,9 104 [30] 27| 15 - SPB 100N03S2-03
: : : SPB 160N04S2-03 |40 | 22 | 29 [160] 0,5 | TO-263-7
BSCO79N03S | 7.9 12 30 30 12 SPP 100N04S2L-03
BSC094N03S | 9.4 147 [30] 36| 96 SPB 100N04S2L-03 | 40| 26 | 33 |100) 05
BSC119N03S 11,9 19 30| 4,6 7.1 SPP 100N04S2-04 10| 29 26 |100] 05 T0-220/263
BSO052N03S| 52 6.7 17| 30 32 SPB 100N04S2-04 ’ ’ :
BSO064N03S| 64 8,38 16 | 35 21 SPD 50N06S2L-13 | 55 | 9,5 | 12,7 [ 50 | 1,1 D-Pak
BSO072N03S 6,8 9,3 15| 35 19 SPD 50N06S2-14 | 55| 11,3 | 144 |50 | 1,1
BSO094N03S | 9.1 129 [13] 35 13 SPP 100N0BS2L-05 | o | 05 | 47 |100]| 05
BSO104N03S | 9,7 136 |13 35 | 11 | SO® | [SPB100N06S2L-05 : : :
: : PP 100N06S2-05
BSO119N03S | 11,9 16,3 1] 35 10 gPB 100N0BS2.05 | 38 | 37 5 (100} 0,5
BSO200N03S | 20 31 88| 35 | 49 SPP 100N08S2L-07 T0-220/263
BSO300N03S | 30 45 [72] 35 [ 35 SPB 100N08S2L-07 | 72| 51 | 68 |100] 05
BSO150N03 15 19 91| 50 11 SO-8 SPP 100N08S2-07
BSO350N03 | 35 52 |60 50 | 2.8 | dual SPB 100N08S2-07 | 7| 38 | 71 [100] 05
Tabnuuya 4
RDSON1
TpaH3aucTop U;s, “:I?)::’ IZ’ Kopnyc | TMpumeu.
SupersC8 Standard-508 Standard-508 UGS =108
Single Dual BSO301SP 30 8 14,9 S0O-8 LL
o b, BSO303SP | 30 21 89 | sO-8
B BSO303P_| 30 21 82 | SO-8 | CasoeH., LL
|:~1 h Li:w BSO201SP_| 20 8 149 SO-8 SLL
gy e BS0O203SP | 20 21 9,0 SO-8
S0 ( }‘:‘D BSO203P | 20 21 82 | SO8 |Casoer, LL
s Lohp BSO204P | 20 30 70 | SO-8
BSO207P | 20 45 57 | SO-8
BS0211P | 20 67 47 | sO-8
Puc. 6 BSK304SP | 30 22 7.6 | TSOP-8 LL
BSK313P [ 30 80 3,2 | TSOP-8 | Cagoen., LL
BSK204SP | 20 22 7.6 | TSOP-8 SLL
1 = BSK211P_ | 20 75 35 | TSOP-8 | Cagoen., LL
St 1T D1 BSL307SP | 30 43 55 | TSOP-6
5 ("E ; BSL207SP | 20 41 6,0 | TSOP-6
Gl N (1 01 BSL211SP | 20 67 47 | TSOP-6 SLL
3 6 BSV236SP | 20 175 15 | SOT-363
S2 I o2 BSA223SP | 20 1200 0,39 | SC-75
4 (r § LE BSD223P | 20 1200 | 0,35 | SOT-363 | CasoeH., LL
G2 I (1 02 BSS209PW | 20 550 0,58 | SOT-323 SLL
BSS223PW | 20 1200 | 0,39 | SOT-323
Puc. 7 SPD50P03L | 30 7 50 | D-PAK-5 LL
1. S — dwmpma Infineon (6biBLU. 5. Tun TpaHaucTopa: ctBa OptiMOS o603Ha4aloTCA No Ton xe
Siemens) N — n-KaHarnbHsI; cxeMe, 4TO W ManocurHanbhble MOTT-

2. P — MOI-TpaH3ucTop.
3 Twun kopnyca:

P — TO-220;

B — TO-263 (D2PAK);

D — TO-252 (D-PAK);

| — TO-262 (IPPAK);

U — TO-251 (I-PAK).

4. Tok cToka, A.

P — p-kaHanbHbiiA.

6. MakcrmanbHoe HanpsXXeHWe CTOK-UC-
TOK (YMHOXUTb Ha 10, okpyrnenHo), B.

7. S2 — texHonorus OptiMOS;

8. L — noruyeckne ypoBHU Hanpsixe-
HWA YNpaBneHus;

9. Rps on (OKpyrmerHo), MOMm.

HekoTopbie TUMNbI TPaH3UCTOPOB CeMeit-

TPaH3UCTOPbI, @ CAMO NOHATHE «ManoCcur-
HanbHble MOIT-TpaH3UCTOPbI» B HAcToOsA-
Lee BpeMsi BecbMa YCIOBHO, Tak Kak B
HEro BXOOAT NpubOopbl C MaKCUMaTbHBIMU
TOKaMu CTOKa, npesblawwmmn 10 A
(npu HanpspxeHun cTok-ucTok 30 B), u ¢
MaKCUMaTbHLIM HaNpsXXeHNEM CTOK-UCTOK
240 B npu Toke cToka cBbie 0,3 A.
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SOT-323 SOT-363 SOT-363 P-T0252-5-3 P-TSOP6-6
6 S K
@@%ﬁ4 5 54- 7@ :;
12 € S5
1 ysoosei VPS05904
Drain Drain mggiglé ;ig Drain Drain Drain
pin 3 pin 1.2. pin 6,3 pin 3.6 pin 1.2.
Gate Gate 58 Gate Gate 5.8
pint pin 3 pin1 pin 3
Source Source Gate Source Source Source
pin 2 pin4 pin 2.5 pin 1,4 pin 2 n.c. pin 4.5 pin4
Puc. 8 J—
Bxon0—¢
Cuctema 0603Ha4eHW TPAH3UCTOPOB — Gartapew, OrpaHnYeHs TOKa, 3aliuTbl OT Benoa
OptiMOS: TOKOBOW neperpysku v T. g. lNpvmerHeHne |
B S O 2 01 S pP p-kaHanbHbix MOM-TpaHsucTopos, Bxoas- YHDZSﬁQHm
LUX B NPOM3BOACTBEHHYID MPOrpammy |l &
12 3 4 5 6 7 dvpmbi Infineon, nossonseT ynpocTuth T %
1. B — He HeceT CMbICIIOBOIA HArPY3KW.  3apspHble YCTPOMCTBA aKKyMyNATOPHbIX 0™ ©* ¢ ' ©0bu
2. S — MarocurHanbHbiit Nprbop. 6atapei, nonvxaowme DC/DC-npeotpa-  pue. 9
3. Tun Kopnyca: 30BaATENN, BEPXHME KIHOYU
0 — S0-8; ¥ yCTpOWCTBa 3aLuUThbl OT ~220 sgzlA_C/ﬂ—i—DrTl:lT—i—
L — TSOP-6; NepenosioCOBKA MATAHMA. | = i
K — TSOP-8 (Micro8); C6opku  MOM-TpaHaucTo- i veen
V — SOT-363 (SC70-6) ofnHOHbIl, poB B Kkopnycax SOT-363, e
D — SOT-363 (SC70-6) cOBOEHHbIIA; SO-8 v TSOP-8 oO4eHb i LycrporicTeom
S — SOT-323 (SC70-3); YAOBHbI ANA NMPUMEHEHUS B s
P — SOT-223; DC/DC-npeo6pazoarernsx 0® A
4. HanpsxeHne CTOK-MCTOK; € CMHXPOHHBIM BbiNpAMIe- = [ +
2—20 B; HUEM. ot Yaen ynpasneHus -y Yaen
3—308 B 1acn. 4 npusepensl | T | meeinn e
5. RDS on — COMPOTUBNEHWNE CTOK-UCTOK  oCHOBHbIE NapamMeTpbl HU3- H HanpseHua - Harpysm |3
B OTKPbLITOM COCTOAHWUU, MOM: KOBOJIbTHBIX P-KaHanbHbIX 3 i E l E

yMHOXWTb Ha 10;

yMHOXUTb Ha 100 pns TpaH3uMcTopoB B
Kopnycax SOT-323/363.

6. TpaHaucTop:

S — oOWHOYHBIN;

CYMBOJ OTCYTCTBYET — CHOBOEHHbIN.

7. Tun TpaHaucTopa:

N — n-KaHanbHbI;

P — p-kaHanbHbIi.

OcCHOBHbIMU  06112CTAMU  NPUMEHEHUS
HU3KoBOIbTHBIX MOT-TpaH3ucTopoB SBIIs-
toTcA pasHoobpasHele DC/DC-npeobpaso-
BaTeN, UMMYNbCHLIE UCTOYHMKMA NUTaHKUA
(B TOM uMcne pnA HacTONbHBIX KOMMbIO-
TEpPOB, HOYTOYKOB M CEPBEPOB), NCTOHHM-
K 6ecnepe6orMHOro 3NeKTPONUTaHus, yc-

MOnM-TpaH3ncTopoB hiup-
Mbi Infineon. NHpekcom LL
OTMEYeHbl TPaH3UCTOPbI C NOMUHECKUMU
YPOBHAMM yNpaBnsloLLero HanpsxeHus, a
mHpekcoM SLL (Super Logic Level) —
TPaH3UCTOPbI CO CBEPXHU3KUM Harnpsxe-
HWEeM ynpasneHus.

Ha pwuc. 9 npuBeneH npumep npume-
HeHus c6opku MOTI-TpaH3ucTopos B no-
HxXarwLem npeobpasoBaTene Hanpaxe-
HUA C CUHXPOHHBIM BbINPAMITIEHUEM, @ Ha
puc. 10 — B 6ecnepeboHOM NCTOHHUKE
nuTaHus.

B npovn3BOACTBEHHYIO MPOrpaMmy HW3-
KoBONbTHbIX MOT-TpaH3ncTopoB rpMbI
Infineon BxoAMT Hapsay C HOBbIM CEME-

Puc. 10

Np1BopoB, U3roTarRNMBAEMBIX MO TEXHOIO-
ruv SIPMOS. K H1M, B 4aCTHOCTH, OTHO-
CATCA KOMMJIEMEHTapHbIE COOPKM, TPaH3U-
CcTopbl € O6GEOHEHHbIM KaHanoM U
HekoTopble apyrue pasHosugHocTv MOTT-
TpaHaucTopos [2, 3].

Opwii [asuaeHko,
david @leasat.net
Jluteparypa:

1. www.infineon.com
2. www.infineon.com/cgi/ecrm.dll/ecrm/
scripts/prod_cat.jsp?0id=-8177

TpoicTBa  3apsfa  aKKyMYNATOpHbIX  creom OptiMOS poctatouHo 6onbLuoit psg 3. BAK 29. — M.: Hopaka-XXI, 2002.
A o Co6epm cam 55 anekTpoHHbIX YCTPOWCTB M3 Ha6opos
' =i MACTEP KMT
~ Beinyek 1. Mop pea. P. I'. AnekcaHsaHa. — Mocksa, [opeka-XXIl, 2003. —
= 272 c., un.

= 553ncx7powmx ycTponcra
"Z/“/sﬂ.s nabopos «MACTEP KUT

swinyck 1

LIRS

HononHutensHyo

MHGOPMALIAIO  MOXHO  MOJyHUTb
Ten. (095) 234-77-66, e-mail: infomk@ masterkit.ru.

KHura 3HakoMuT duTateneit ¢ 55-10 NpocTbiMU KU CNOXHBIMK 3NEKTPOHHBIMU YCTPOUCTBA-
MU, KOTOPbIE MOXHO nerko cobpartb 13 Habopos «MACTEP KUT». Habopeki, koTopeie npopa-
10TCcA B paguomarasuHax ropopos Poccuu, YkpauHel, Benapycu, Kasaxcrana v MNpubantuky,
cofepxar Bce HeobxoauMbIE papyMopeTany U nnartbi Ans c6opku ycTpoicTs. Onncanve anex-
TPOHHbIX YCTPOWCTB MPEACTABNEHO B YEThIPEX rNaBax, CrpynnupoBaHHbIX MO HA3HAYEHUIO
PR : ) YCTPOMCTB — OT MIPYLUEK A0 COXHOW M3MepuTenbHOM TexHuku. B kHure npvieefieH karta-
A Jor, copepxalimin 6onee 300 HaMMEHOBaHWIA 3NEKTPOHHBIX YCTPOMCTB, KOTOPbIE MOXHO Ky-

o o MUTb B Buae rotoBbiX Ans c6opku Ha6opoe «MACTEP KUT».

. OTa KHWra NpefcTaBrifeT UHTEPEC 1A LUKONbHUKOB M CTYOEHTOR, HAYMHAIOWMX U OMbITHBIX
.o pagvoniobutenen, ana paboTHUKOB CEPBUCHBLIX M PEMOHTHBLIX CIyX0, a Takxe Ans y4utenen
ML . —] 13Kk 1 poouTenei, obyHatoLLmUx AETe OCHOBaM Paauo3NIEKTPOHMKU U LMGPPOBOIN TEXHUKM.

Ha caute www.masterkit.ru,
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