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Euwe pa3 o NMNN-perynarope

lMocne ony6nukoeaHusi cmambu o [U-pe2ynsimope aeémop rony4un
HECKOJILKO MUCeM, 8 KOmopbiX 3adaeanuch eofnpocsk! o duggepeHyu-
pyrowem 36eHe pezynsimopa (mak Hasbieaemom [NY-pezynsimope) u
o peanusayuu lMA-pezynsimopa 0ns HazpeeameJsIbHO20 3/1eMeHma.
Hacmosiwasi cmamesi npu3eaHa dams omeembl Ha 3mu 60MNpochl.

ayHeMm ¢ nepeoro. MoMMMO NponopLMo—

HareHoro (M) vHTerpypytoero (A) ase—

HBEB, B PEMYTNATOP HaCTO BKITOHAIOT U TaK
HasbiBaemoe antdepeHumpytoLlee (M) 3seHo.
Takoi perynsrop HasbieaeTcs MAL-perynatopom.
OpHa 13 BO3MOXHBIX CXEM €0 pearmaativm npy—
BefeHaHapue. 1.

Bxon,

= 1
1~ onCiRy

Puc. 1

Kak criefiyert 13 pucyHka, B COCTaB peryrnamopa,
NOMUMO NMHEVHOO YCUIMTENR U MHTETPaTopa,
BXOOUT eLLe 1 andthepeHLpaTop, peann3oBaH—
HiI Ha OY DA3. O4eBUOHO, HTO BEIXOAHON CUr—
Han NPeLACTaBRET U3 Cebs CyMMy CUTHATIOB BCEX
Tpex 3BeHbeR. CyrHanbl, Bolpadarsisaembie M- v
V-3BEHbAMM, HaMVW NOAPOGHO pacCMOTPeHbI B [1].
AuTo penaeT pucbdhepeHumnarop?

[OBOPANPOCTHIM A3LIKOM, AMdHchepeHLIMpYIoLLIEe
3BEHO BbipabaTbIBAET CYIrHa, NPONOPLIAOHATEHLII
CKOPOCTV PaCCOrTIacoBaHA peryrmpyemoro napa-
MeTpa OTHOCUTENBHO 38/1aHHOMO 3HaYeHMs. HTo—
6bl MOHSATH, [115 HErO 3TO HYXXHO, PACCMOTPVM Ta—
KoM npvMmep. B coctaBe 3eHUTHO—PaKeTHbIX
KOMIMINEKCOB eCTb YCTPOMCTBA BbIPAOOTKM CUTHE—
NOB fn pynew paker. B vx ocHose nexar M-
perynsTopbl. 3a5aBaeMbIMY NapaMeTpamMu siBrisi—
HOTCS KOOPAWHETLI LESN, W PErynaTopbl (X TPK, Mo
YICTTY HE3aBUCVMBIX MPOCTPEHCTBEHHBIX KOOPAV—
HalT) BoIPaBATLIBAIOT CMHEU I TaKVIM 00Pa3OM, HTO—
6bl KOOPAMHATHI PAKETHI CTPEMUNCH COBMaCTL C
LieNeBbIMM (T. €. PaKeTa A0MKHa NoNacTb B LEMNb).

Tenepb NPenCTaByM, HTO Lierb, OBHAPYXVB Bbi-
NyLLEHHY}0 pakeTy, NMOBOPA4MBAET B CTOPOHY, Mbk—
TanCh U36EXaTh NOpPaXeHWsi. 3T0 03Ha4EET, 4T
CUrHasib PACCornacoBaHus B aTOT MOMEHT Hauk—
HaloT YBENMUUMBATLCS, T. K. LIEMb, NMOBEPHYB, yans—
€TCs1 OT paKeThl. YBENMUEHNE PACCTORHMA MeXIY
KOOpAMHaTaMM PaKeTbl W LIENI POVCXOOUT CKa—
KOVI—TO KOHEHHOW CKOpOCTHIO. A AndbdpepeHupy—
HOLLIEE 3BEHO, KaK BbINo CKA3aHO BhILLE, MBbIpaba—
TbIB2ET CUrHas, NPOMOPLMOHANBHBIN CKOPOCTU
3TOrOyBENMHEHMA, MPUHEM TOFNRPHOCTL 3TOTO CUMr—
Hana BeIGpaHa Takon, YToOk! ero BO3AEVICTBME
yMeHeLLa o paccorracosanme. CrienosatentsHo,
MaLrasi CKOPOCTb YXOAA LIENM OT PAKETLINPUBEAET K
BbIpaboTKe AddepeHLMaTopoM curHana He—
60rbLIOY aMMIUTY AL, B TO BPEMS KaK 6071biIanA
chopMUpyeT BocTaTo4HO GonbLLok curHan. Ho s
MOBOM Cysiae, Kak TOrNbKO BO3HMKAET CKaqKo00—
paaHoe PaccornacoBanvie, PeryraTop Bblpabarbi-
BAET CMrHaN, MbITaOLLMIACS M0 CKOMMEHCVPOBATD.
Takym 06pasom, andpepeHLVpytoLLiee 3BeHO Mo~

2
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3BOJISET PEMYNATOPY ONEPETUBHO pear1poBaTb Ha
noBoe HePaBHOMEPHOE, B TOM HICTIE M PE3KOe 13—
MeHeHVie 38aBaeMoro napamerpa, 6yak Toyxof
LIENMC YCKOPEHVIEM B PeayrisTarte MpoTUBOpaKeT—
Horo Maneepa (B [BO), 6o aHanorv4Hoe naMe-
HeHVie 3a1aBaeMOM TEMMEPATYPbI N JaBneHus
(BTEpMO—nnv Gapokamepe).

MoxxeT co3naTkCs BrieHarrieHve, Hto
ndbdepeHUmpytoLLiee 3BEHO HYXXHO
TONMLKO B TOMCITyHae, Korfa 33aBaeMbii
NapameTp HEMOCTOAHEH, T. €. MOXET TaK
UMW MHaNE M3MEHATLCS. [IpyrMK Cno—-
BaMM, 3a4eM HyxeH audidhepeHumaTtop,
€CIV Bbl IENaeTe yCTPOMCTBO perynipo—
I BaHW#, NOANEPXVBAIOLLIEE YTO-TMBO HE—

M3MeHHbIM — TeMepaTypy, faBrneHre,
BIXXHOCT, TNOTHOCTL U T. . Bedb korfia
peryrsTop BLIMAET Ha peXxum CTabu—
3aLuv, perynvpyeMbii napameTp Oyner
HE3HAUMTENBHO MEHSTLCA BONM3N YCTa—
HOBVIBLLIErOCS 3HA4EHVS, & 381aBaEMbIN
MapameTp MBoBCe NocTosHeH. OTky/a B3ATHCA pea—
KVM OTKJIOHEHVSIM, KOMINEHCUPOBATH KOTOPbIE —
3a1a4a anddbepeHUMpYoLLIEro 3BeHa?

Tem He MeHee, BBeaeH e anddepeHumaTopa,
T. €. vcnonb3osanve MNALO-perynsropa, ynyuila—
€T NapameTpbl pErynPOBaHUSA IaXe B STOM Cly—
yae. Ha puc. 2 npueepeHa auarpamma boge (B
norapuhMU4eckoM mMacliTabe) perynatopa ¢
MPONOPLIMOHAEHBIM, MHTErPUPYIOLLIMM U didhe—
PEHLIVPYIOLLIYIM 3BEHESIMM.

Buixon,

Asb

30

Puc. 2

Kak cregyet U3 puc. 2, Ha HactoTax, 6onee
HU3KVIX, YEM f,, C POCTOM HaCTOThI yCUIIeHVie pery—
naTopa naaeT co ckopocTkto 20 A6 Ha aexagy
(7. e. 8 10 pa3 npu 10-KpaTHOM U3MEHEHUN Hac—
TOThI). Pa30Bas 33ePKKa ero nNpy 3ToM yMeHb—
waerca ¢—90° po—45°. 310 feicTene UHTErpy—
pytolLiero 3eeHa. [laree B npoMexyTke Mexay f
f yeunerme perynsTopa 0cTaeTcs HeM3MEHHBIM
(onpepenseTcs MN-38eHOM). OAHaKO thasoBast 3a—
[LepXKa MPOpOIKaeT yMeHbLLETHCS. B oTeyTCTRME
IvdhdhbepeHLMPYIOLLEro 3BeHa OHa acUMNTOTH—
yeckucTpemutes k 0, 0CTaBasCk Npy 3TOM BCe Bpe—
Ms OTpULATENBHOM [1, 2]. OpHako BBEneHWe v
(hepeHUMPYIOLLEro 3BeHa MPUBOAUT K TOMY, HTO
HauMHas C HEKOTOPOW HacToThl f;, oHa MeHseT
3HaK, T. €. CUrHasIbl € 3TOIN U € 6011ee BLICOKUMU

4aCTOTaMM OKa3bIBAOTCS H& BLIXOAE PerynsaTopa
HE C 3a[IePXKOM, a C orepexeHnem ro ase B
CPaBHEHVM CO BXOOHBIMU. A HauMHas C HaCTOTbI
W yCvIrneHue perynsropa c poCTOM HaCTOThl yxe
BO3pacTaeT (Bce ¢ ToW xe ckopocThio 20 ab Ha
Lexany).

[varpamma Bopie TUMM4HOTO 0BbeKTa peryni-
poBaHMA MpUBELEHa Ha pue. 3. Mex iy Hactoramm
f, wf, ocnabrexme BoIXoOHOTO CUrHara B cpas-
HEHWW CO BXOfIHBIM PACTET € POCTOM HaCTOThI CO
ckopocTbio 20 AB Ha pexagy. [Npy aTom pacTeT 1
(hasosas 3aaepxka (A0—120...-130°). Hacrora
f, Ha3bIBAETCA NEPBOI HaCTOTOM cpeaa, f,—co-
OTBETCTBEHHO BTOPOW U T. A. HaumHas co BTopoi
4aCTOThI Cpe3a ocnabneHne ¢ POCTOM HaCTOTbI
pacTeT yxe co ckopocTeio 40 A6 Ha fexay, noc—
ne 4acToTsl f,—Yyxe co ckopocTLro 60 A Ha fe—
kafy M T. o. COOTBETCTBEHHO PaCTeT U (ha30Bas
3aepPXKa, NepesanmBeast Ha NPOMEXYTKe Mexay
f, nf, vepea cTMeTky —180°.

lMocne Toro, Kak Mbl 3aMKHEM CHCTEMY, T. €.
NIOOKIIOHMM PerynaTop K OOLEKTY perynupoBa—
HUS, puarpamma bope ee CTaHeT TAakOM, KaK No—
Ka3aHo Ha puc. 4 (06bexT + MA-perynaTop) u
puc. 5 (06bekT + MUO-perynsTop). O4esnaHo,
OHW AIBNSAIOTCA CYMMOM guarpamMmm obbekTa pe—
ryrMpoBaHKA U COOTBETCTBYIOLLIEro perynsiropa
(M v NAL).

PaccmoTpuM BHavane pyc. 4. LLUTpyx—nyHKTVp-
HBIMM NVHVSMY H& HEM M306PaXeHbI XapaKTepy—
cTUku cobeTBeHHo MA-perynsTopa 1 o6bekTa
perynupoBaHus, CryoLLHON JIMHWEN — Cymmap—
Hasl xapakTeprcTvika cucTeMbl 06bekT + MKA-pe-
TYNATop. 3TN XapakTeprCTUKY Gbink AOBONBHO
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CGOBTOMOTHUKQ
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nofpotHO paccMOTpEHbI B [1], NOSTOMY Mbl HE By—
ZeM JI0Nro Ha HYX 3adepxmBaTtbes. [oxanyn,
CTOUT 0BpaTUTL BHUMAHVIE LB Ha CIEAYIOLLES.
KoadhdmumeHT yeunerms N-3seHa perynstopa—
370 PACCTOAHVE FOPM3OHTASTBEHONO YHacTKa amr—
TUTYAHON XapaKTEPVCTUKN PEryIsTopa oT 4acToT—
HOW OCK. YMEHbLLIEHVE KO3 dhmumveHTa youneHvs
3TOr0 38€Ha rpatMHECKU BLIPaXKAETCA B Napas—
NEnBHOM NEPEHOCE XapaKTEPUCTUKM perynaTopa
BHW3 K HACTOTHOM OCW, YBETMHEHME YCUIEHA OTO—
6paKAETCA NEPEHOCOM XaPaKTEPUCTVKIN COOTBET—
CTBEHHO BBEPX, BA&Sb OT FOPU30HTaNBHON OCU
(LUTPMX-NYHKTUP Ha pucC. 4).

3aBVCUMOCTbL aMMAVTYAHON XapaKTEpUCTVKU
CYCTEMBI OT HaCTOThI NPELCTABNACT COBON cna—
DAOLLIYH0 OMaHYH0 M HVEO. [l HacToTk f, cKopocTb
crapa coctaensaeT 2006 Ha fiekay, “Toonpene—
NSIETCS HANVHMEM MHTETPYPYIOLLIENO 3BeHa. Ha—
umHas! ¢ HacToTh! f, K criafly, onpeaenseMomy UH—
Terparopom, AoGABMAETCA Chaf, XapakTepUCTUKN
COBCTBEHHO PEryNMpYEMOro 06bEKTa, U CyMMap—
Has XapakTepucTVKa CnafaeT co CKOPOCTbIO
40 b Ha pekaay. OpHako, HauMHas € HacToThi
cnag, OnpeaensEMbIN MHTErPVPYIOLLIM 3BEHOM,
NPEeKpaLLAeTes, v CyMMapHas XapakTepucTuka
cHoBa Bo3BpaLLaeTcs k 20 ab Ha fiekagy, BIUIoThb
no4actotbl f,.

13 TeOpWM yCTOMHMBOCTM CHCTEM C OBpaTHOMN
CBA3BH M3BECTHO, HYTO A1 MPEOTBpaLLeHVs Ca—
MOBO306Y>X[EHWA HacToTa, Ha KOTOPOW KO3m—
LIMEHT YCUINEHWS yMEHBLLMTCA [0 1 (T. €. Touka Ha
puc. 4, B KOTOPOW CyMMapHas xapakTeprcTuka
NEPECEYHET FOPU3OHTASbHYH OCb) IOMKHA ObIThb
BbliGpaHa TaKom, 4To6bl OHa OTHOCUNACH K yHacT—
Ky cocriagom He 6onee 20 b Ha nexaay. Crepo—
BarvesbHO, KoadhdmumeHT yeunenms N-3seHa pe—
rynatopa [ofxeH ObiTb TakMM, HTOObI
NpVBEAEHHAS Ha PUC. 4 38BUCUMOCTL aMIINTY -
HOW XapaKTep1CTVIKM OT HaCTOThI Nepeceknia ro—
PU3OHTaNLHYIO OCh BOMM3KM 4acToTh! f,. VimeHHo
TaKoW BapuaHT n306paxeH Ha pyc. 4. 310 onT-
ManbHas HacTpoViKa perynaTopa, Mpy KOTopon
0BECreqeHO MaKCUMAITEHO BO3MOXHOE YCUNEHVE
IN-3B€Ha C OAHOBPEMEHHBIM COXpaHEHVEM JOC—
TaToO4HOrO 3anaca yCTOMYMBOCTY (HE MeHee
45...60°).

ECrmMbl nonbITaemes st yBENMHEHVS TOHHO—
CTV pErynmpoBaHmns yBENMHUTL KO3PMHULIMEHT
younenus [-3BeHa, To cucTema O6beKT + pery—
nATOp BLICTPO NEPENIET B PEXMM CAMOBO3GYX—
Lienvs. [ns Toro, 4To6bl NOHATHL MPUYUHY FeHe—
pauwvm, obpatumes ewe pas k puc. 4. Kak
OTMEHANOCH BbILLIE, MPW YBENMHEHNN KOS

€HTa YCUNEHVS XapakTepucTuKa CO6CTBEHHO
MA-perynsaTopa Ha prcyHKE NepemMecTUTCs BBEPX
napannensHo camoli cebe. Kak cnepcrave atoro,
Ha CTOIbKO XE NEPEMECTUTCA NapanenbHo ca—
MoV cebe BBEPX M CyMMapHas XapakTepucTvka
06wexT + [M-perynsTop. MNpy aTom nepeceyeHvie
€10 HaCTOTHOM OCU MPUAETCA Ha CNadaroLLUi CO
cxopocCTHi0 40 b Ha fekay yHacToK MeXy Ya—
crotamu f, nf;, 4TO HENpremNemMo ¢ TOUKN 3pe—
HWA YCTONYMBOCTU — CUCTEMA BMECTO CTabMI—
3aynm perynupyemoro napamertpa npocTo
BO36yauTCA. [Noatomy NpyBeAeHHas Ha puc. 4
HacTporika [M-perynsTopa onmmansHa, v Tyy—
LLIEN HACTPOVKM PEryrATopa, 00eCreum BaroLLen
6ornee BbICOKYH TOHHOCTb PErYNVMPOBAHWA, HE—
BO3MOXHO AOCTVME 6€3 Menonb30BaHua audde—
PEHLVPYIOLLIETO 3BEHA.

Hacrora f, amdppeperumaTopa (cm. puc. 5)
[0/KHa BbITh BbibpaHa mesxay , nf,. Mpruatom sa
CHET IEVICTBIA MOCNEAHErO Craj XapaKTepucTU—
Kun Ha ydacTke mexay f u f; cHoBa BepHeTca k
20 ob Ha pexapy. 310 iaeT Ham BO3MOXHOCTL 663
CHVDKEHWA YCTOMHMBOCTM IONONHUTESNBHO yBES—
YUTb KO3 hULMEHT yeuneHns perynstopa. Ha
pvc. 5 ycunenve N-3seHa BbIGPAHO TakvM, HTO—
6b! amMnIMTYAHAsA XapakTepuCTka CUCTEMBI
06LEKT + PErynaTop nepecekrna 4actoTHy 0Cb
BO6NM3W YacToThl f;, rae 6naroaaps NeNCTBUO
ImdhdepeHumaropa cnag ece eLe pasex 20 ob
Ha fiekaay- YCTONHMBOCTb TaKOW CUCTEMBI NOL—
TBEPKOAETCS M NPV aHanM3e (ha3oBoN XapaKTe—
PUCTUKM — YaCTOTE EAVHNYHOIO YCUINEHVA, T. €.
TOW, KOTOPOW COOTBETCTBYET NEPECEYEHNE aMIT—
NUTYLHOW XapaKTEPUCTVKY CYICTEMBI C OChHO Hac—
TOT M (hazoBas 3agepxka okono—120°. Cnepo-
BaTefbHO, 3anac YCTONYMBOCTY CYCTEMBI PaBEH
180°-120° = 60°. Takum 06pa30M, HaM yAANoCh
COXPaHWTL YCTOMYMBOCTL perynsTopa. [Mpy atom
koacpdpmumeHT yeunenva N-3sera lMA0-peryns—
TopaHa puc. 5 6onbLue, Yem aHanorvuHbIAy MA-
perynaTopa (pyc. 4) noutnHa 20 Ab.

WTaK, MOXHO NMoABECTU HEKOTOPbIE UTOM. BBe—~
LieHve ndpepeHUMPYIOLLIEro 3BEHa B YCTPOCTBO
perynvpoBaHus, T. €. pectpasoBaxie ero v M-
B MAO-perynaTop, MOXET yMEHbLLMTL (Pa3oByto
3a[1epXKKy CUrHana nMpy NPOXOXAEHUM C BbIXOAA
perynupyemoro o6bexTa Ha ero Bxof. Ecrin co6-
CTBEHHas YacToTa AudrthepeHLmMpYroLLero 3seHa
BbIGpaHa NpaBuIbHO, TO 3TO yMEHbLLEHVE (Pa3o—
BOVI 33[16pKW NO3BOMNAET YBEMHUTE KO3dmLIM—
€HT YCUIEHVsA NponopLMOHabHOMO 3BEHa, HTO
NOBLILLAET TOHHOCTL PETYNPOBaHNA 6€3 NOTEpU
PErynsaTopom yCTOMHMBOCTL.

A Kak Ha MPaKTVIKe BbIBPaTh NOCTOSHHBIE Bpe—
MeHV MHTErpatopa, AnthepeHupraropa n koag—
¢uwieHT yeunenus [N-3sera perynsitopa? Ecnn
06BEKT ManoVHEPLIMOHEH, 1 BpeMs yCTaHOBNE—
HVisl perynmpyemMoro napaMeTpa cocTaBlaeT ae—
CATBIE AONM CEKYHABI UV MEHEE, TO MOXHO BOC—
NOSb30BATLCA PEKOMEHAALMAMM, MPVBEAEHHBIMM
B[2]. Ho BO MHOrUX CityHasx, NMpy perynmpoBaHim
TaKWX NapameTpoB, Kak aBIeHVE, TeMneparypa,
BII&XXHOCTb U T. /1., BPEMS YCTAHOBSIEHWA COCTAB—
NAET MVHYTbI, BECATKN W [IAXE COTHV MVHYT, B CBf—
311CYeM ormckiBaeMast B [2] METOAMKA HACTPONKN
€ NOMOLL|bIO FeHepaTopa n ocumninorpaga oka—
3bIBaETCS HEBOAMOXHOW. [oaTOMy CreayeT pyko—
BOLCTBOBATLCA CIIEAYIOLLIVIMA COOBPAXEHVANMN.

Kak Mblyxe oTMeuanu, Jactota fi, auddeper—
Lmatopa flomkHa 6bits BhibpaHa mexay f, nf, Ho
npobriema CocToMT BTOM, HTOHU T, U APYTas Ham
06bI4HO Hen3BeCTHbI. OfIHAKO Mbl MOXEM HaTH
HaXOLSLLIYHOCH MEXKY 3TMM HacToTamm yacToty
Ha KOTOPOM (ha30Bas 33[EMKKA CUCTEMBI OObEKT +

M O-perynstop okaxeTcs pasHoi 180°. Anaato-
IO Mbl IOMKHbI OTKITIOUYATS VHTETPVPYIOLLIEE N -
(heperumpytoLLiee 3BeHbA perynsropa (CMm. puc. 1),
pPasoMKHyB nepexroyarerm S11S2. Takum obpa—
30M, oT MAL-perynsitopa y HaC OCTAHETCA TOfbKO
M-perynaTop. YcraHoBuM ero koaddmumenT yen—
TIEHVS MMHAMASTBHBIM, NEPEMECTVB [BKOK NEpe—
MEHHOro peaucTopa R’ B 65M3Kkoe K HKHEMY NO
CXEME NOMOXEHVIHO. [Py 3TOM BaXKHO, HTOGbI MU
nofase NUTaHWA Ha YCTPOWCTBO € 3aMKHYTON Lie—
NbHO PErYIVIPOBaHYIA HA BBIXOME perynsitopa ycta—
HaBMMBaJICS Obl KAKOM—MMOO NOCTOAHHbIA CUrHa,
W HW B KOEM CNYH&E HE BbI10 Bbl CKAUKOOOPa3HbIX
NEPEXOL0B MEXY KAKM-TO [BYMSA NOBTOPSIOLL—
MUCH 3HAYEHWSIMY BBIXOHOMO CUrHana perynaTo—
pa. flanee Hy>HO MEANIEHHO YBENMUMBATL KO3
chuyumreHT yeuneHrws atoro [M-perynsropa fo Tex
1Op, MOK& HE NOSBATCA BLILLEYNOMAHY THIE CKAHKO—
obpasHble nepexodet. [pyatom cnepyeT yunTb-
BATb, YTOY O4EHb VHEPUMOHHBIX CUCTEM TaKVEe ne—
pexogibl MOTyT MPOVICXOPUTL Pas B MUHYTY, N AAXE
pexe, NMOITOMY YBENMHEHME YCUIEHWS HYXKHO MPO—
VBBOJWT KPaHE MELIEHHO, BbIOEPXMBAs nocne
KeDKI0r0 MOBOPOTA ABVKKA NOACTPOEHHOIO Pea—
CTOPA COOTBETCTBYHOLLYYHO My 3y.

Kak TOMbKO Mbl IOCTUrHEM COCTOSHUA CUCTEMbI,
NPV KOTOPOM CUITHaU Ha BBIXOAE perynstropa 6ypet
NEPVOAVHECKN C KaKOV-TO HaCTOTON NEPECKaKN—
BaTb € O[HOIO YPOBHA Ha APYroi 1 06paTtHo, 310
6ypeT03HauaATh, HYTO Mbl HALLIM HACTOTY CaMOBO3—
6y>aerua f, UM HMMATBHBIA KOSULIMEHT yeu—
nenvs N-3BeHa. Npy KOTOPOM HACTYMaeT 3TO Ca—
MOBO36yxdeHvie. [lanee HyXHO 3amepuTb aTy
vacTory, U BbIGpaTs napameTpbl autepeHLpy—
rowiero aseHa n3 coobpaxenns RyCp=1/(2n f,).
Harpuvep, ecrnf, =0,5 My, ToR,C=0,32. s
BbIMOMHEHVSA 3TOrC COOTHOLLIEHNA AOCTATOYHO B3ATL
eMkocTb viddpepeHLmaTtopa, pasHyto 1 vkd, npe-
3vcTop HoMuHarom 320 KOM. ToCTOsHHYI0 BpeMe—
HV MHTErPYPYIOLLIETO 3BEHA HY)KHO BLIOpaTH pas B
15...20 6onbLLER, Hem y amddepeHUmMpyroLLero:
RC=(15...20)/2rf, ). B HaLem npyvepe emkocTb
VHTErparopa no—npexHemMy MOXET ObITs pasHOM
1 M, 2BOT pe3nCTOp MHTErpaTopa AOMKEH OblTh
pageH 4,7...6,8 MOM. YCTaHOBVIB B UHTETPUDYIO—
uiee v andpdepeHUVpyYIOLLIEE 3BEHBS PE3VCTOPBI
KOHEHCATOPbI BbIBPAHHBIX HOMVHANOB, 3aMbliKa—
eMnepexoyarenn S1m S2, ocTasnsas Hev3MeH—
HbIM KO3hMLWEHT yeunenus [N—3seHa. Npy atom
PEryssTop MOXHO CHTATL HACTPOEHHBIM.

Otkyna ato cneplyeT? Kak Bbl NOMHUTE, Ha
nepeom atane, 6e3 nHTerparopa uavdgpepeH—
uviatopa, Mbl NOAHMMAM KO3 MUMEHT ycurne—
Hus [-3BeHa [0 Tex Nop, Noka 3arnac no ¢ase
HE YMEHbLUMACA [10 O 1 He HaYanock CaMmoBO3—
6y>xaeHvie cuctembl. flanee, npyMem BO BHUMa—
HUVe, 4TO Kak CNepyeT u3 puc. 2, anddeperHuy—
pytowiee 3sero [MNO-perynatopa cosaaet Ha
yacrore fj, 3anac no (haze, NPUMEPHO PaBHbIN
45°. Tlockorbky Mbl BbIGpani 1, =f,, 7o BBERE-
Hue avidhchepeHumaTopa ¢ CoBCTBEHHON HacTO—
TOW, paBHow f,, nopHMMaeT ynaslumi fo 0 3anac
no chaze 10 BNOMHE NPEMIIEMOTO 3Ha4eHnA 45°.
Auacrota nHTerpatopa t, Ha nomnTopa nopsaka
6ornee HW3kan, yeM ), rapaHTupyer, 4To (hazo—
Bble 330EPXKN MHTErpaTopa OKaxyTcs Ha Hac—
ToTE f, (M. COOTBETCTBEHHO. f ) HECYLLIECTBEHHBI-
MU. Takm 06pasoM, Mbl RONYHMIA MaKCUMANLHO
BO3MOXHbIV (151 3anaca o dhase He MeHee 45°)
KO3(PULIMEHT yenneHns NponopLMOHabHOTO
3BEHA, ONTUMATbHBIM 06pa30M HACTPOEHHBIN
ImhhepeHLmaTop, NO3BOMAKLLMIA JOCTUHL 3TO—
ro MakCUMyMa yCUINEHVIS, UIMHTErpaTtop ¢ Mak—
CYMaUTEHO BO3MOXKHOW HACTOTOM f; (HAMOMHIO, 4TO
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4YeM Bbille 3Ta 4acToTa, Tem
BbliLIE KO3DULIMEHT YCUNEHUA
perynsTopa Ha HU3KMX U CBepX—
HW3KWX YACTOTaX, U TEM BbILLE
TO4HOCTb PENYNMPOBaHUA).
Tenepb NeperfeM Ko BTOPO—
My BOMpOCY — pearm3aumm tep—
MoperynsTopa, pabotaroLiero
TObKO Ha HArpeB, T. €. YMpass—
HOLLIEro HarpeBaresisHo 06MoT—
KoW. 3AeCh ECTb OfHA TOHKOCTL —
Korfia perynupyemMas Temnepa—
Typa MpEBbICHT 38[1aHHOE 3HAYE—
HVie, pErynsaTop BoipaboTaeT cur—
Has, NONAPHOCTb KOTOPOro
obparHa k Toi, kotopas Gbina  PHC- 6
Mpy HEAOCTATONHOM TeMMepaTtype 0bbekTa. Ecrm
PErynMpyoLLIM 3NEMEHTOM SIBIIAETCA AYEiKa
MerbTbe, CMEHa MONAPHOCTU YNPaBIAKOLLIEr0 Cyr—
Hana MpYBEOET K TOMY, YTO HArPEB CMEHWTCA OX—
naxgeHvem. [Ins HarpeBaTsbHOM 0BMOTKM 310,
YBb!, HE TaK—CMeHa MOSAPHOCTY MPUTIOKEHHOTO
CYrHana He 3aCTaBUT ee OXTIaXAAaTb OBLEKT, Ha—
npsbkeHvie noboid nonApHOCT 6yLeT ero Harpe—
BaTb. [ToaToMy perynsitop, yrpasnsoLmin Harpe—
BaTesibHO 0BMOTKOW, JOIXEH BbipabaTbiBaTb
CUrHan TonbKO OfHON NONSPHOCTU. A B TOM Ciy—
vae, Koraa B XOfe perynmpoBaHmns 06beKT oka—

100k

R — s npeaenax 10...100 k
DA1..DA4, DAG — 140¥[17, AD820

DAS — OPAS544T

Mutanve OY — £15 B oTHocuTenbHo abLUero npooaa
Ry — He meHee 10 Om

VD1 — KAS03A, KA522b

DA1
+

3bIBAETCH NEPerpeT, TAKoM PErynsaTop AOIMKEH
BbIpaboTaTb CUrHas, NOMPOCTY OTKMIOHAKOLLMIA
HarpeB. Yaliie BCero 3Tum cvrHasiomM [OJkeH 6bimb
0 Ha BbIX0fie perynsitopa.

OfHVM U3 BApUAHTOR, NMO3BONAIOLLMX TaKAM 06—
[Pa3oM PELLMTb YMOMSHYTYIO MpobneMy, sBnseTca
MCTOSNb30BAHMWE OT PAHWYMTENS HAMPSHKEHUA B
MpenoKOHEHHOM M OKOHEHHOM Kackape pery—
NATOpA, KaK NnokazaHo Ha puc. 6. OrpaHuuuTens
BbinonHeH Ha guope VD1 n QY DAG. Korpa cur—
Han Ha Bbixoge MotLHoro OV DAS nonoxureneH,
JTIVOF, 38KPbIT W HYKAK HE BIIVSIET Ha paboTy pery—

nATopa. MosiBneHve curHana oTpuLa-
TErbHOM NONSAPHOCTY Ha Bbixope OV
DAS npvBooUT K MosiBNIEHMIO Ha Bbl—
xone OY DAG Takoro xe curHana, oT—
KpbisatoLLero ayog VD1 niyHTmpy-
toLLiero, Takum obpasom, Bxog DAS. B
pe3ynbTaTe UCKITHONEH Pasorpes 06—
MOTKM OTpULIaTeNbHBIM CUTHaNOM C
BbIXO[a perynsiropa, 1 npu neperpe-
BE perynupyemoro 06LeKTa Ha BbIxo—
Lie perynsitopa BO3HVKAET HYNIeBOe
HanpsXeHVe, Mpy KOTOPoM 0BMOTKa
BMeCTe ¢ 06LEKTOM OCThIBAIOT. Bo3—
MOXHbI M UHbIE BapWaHTbl OrpaHuie—
HUS BBIXOHOrO CUrHana, Yirareny
MOTYT WX HANTU BCE B TOM Xe KHure [2].

AnekcaHpp ®pyH3e,
alex.fru@mtu-—net.ru

Jlureparypa:

1. A. @pyH3e. Mpaktvka cosparusa [-pery-
nsTopos. — CxemotexHuka, 2001, Ne 1, ¢. 4, 5;
Ne2.c.6,7.

2. Y. Ture, K. LLienk. lNonyrpoBoaHuKoBas cxe—
moTexHyKa. CrpaBo4Hoe pykosogeTeo. ep. ¢
Hem. — M.:Mup, 1983, c. 512.

Bunep Ha HM9112A

Hekomopsbie cogpeMeHHbie MHO20(hYHKUUOHaIbHbIe mesie¢hoHHbIe
annapambl Kak UMIIOPIMHO20, Mak U 0IMeYecmeeHH020 npou3eodcmea
UMerom 803MOXKHOCML QUCMaHUUOHHO20 yrnpaesieHusi ¢ Opy2020 ar-
napama unu ¢ napasnsnensHo20 mesiehoHa nocpedcmeom nodayu
DTMF cuznHanoe (Dual Tone Multi Frequency). lTocname o HyHoMy
meneghorHHoMy Homepy DTMF cuzHan MOXHO ¢ NOMOWbI0 meseghoH-
HO20 annapama, 8 KOmopOM UMEEINCH 803MOXHOCITL 8KITHOYUMb 8
mo6oil MOMEHm pexuMbli MOHallbHoO20 Habopa HoMepa uriu ¢ roMo-

w0 6unepa-6pesioka.

Havibonee BOCTPe60BaHHLIM AUCTAHLMOH—

HO BKJTKOHAEMBIM (DYHKUUAM OTHOCSATCS

BKIHOHEHUE «[ POMKOI CBA3W», MPOCITyLLIM—
BaHve MOMELLIEHVs, NMPOCyLLIMBaHWE NOCTYNMB—
LLMX HA ABTOOTBETHMK FONOCOBbIX COOBLLEHIA Wi
CM1CKa HOMEPOB Wi haMUNUiA 3BOHUBLLIVX B
BalLie OTCYTCTBME 2OOHEHTOR UK, HANPUMEP, Ak—
CTaHLOHHOE YNPaENeHe KOLOBbIMUA 3aMKaMM.
HexkoTopbie aBTOOTBETHKM MO3BOMAOT HE TONb—
KO MPOCNYLLMBATL OCTABNEHHY!O Bbl—

8 nA AMCTaHLMOHHOr O YIpasneHVs TENeDOHHBIM
annapaToM AOMKEH HEMPEPbIBHO TEHEPUPOBATL
3BYKOBOW CUTHaN B TEHEHME BCEro BpeMeHU Ha—
XaTusi 1 yOepKaHUs COOTBETCTBYIOLLIEN KIABLLIN.
Yueno BO3MOXHBIX KOMOMHALIMIA HACTOT [OIKHO
6bITb He MeHee 12 (Utpbl 0—9 N 3HAKN «*», «#»).
3701 6UNep, CoBpaHHbIN Mo CxeMe Ha puc. 1, pe—
anM30BaH Ha MMMOPTHOM MKpocxeme TernedioH—
Horo HomepoHabuparens HM9112A. OH ebipaba—

3bIBABLLMMI BaC aBOHEHTaMV UHGhOp—
MaLMIo, HO W AMCTAHLIVIOHHO U3MEHUTH
roriocoBOe NPYBETCTBEHHOE COOBLLIE—

THIBAET 3BYKOBOV CUrHas BECbMa BBICOKOrO Kaqe—
CTBa, KOTOPbIN MPaKTUYECKU 6e30LLMB0HHO fe—
KOOMPYETCSA Ha MPYEMHOM CTOPOHE [aXe N Ha—
TSN CATTBHBIX AKYCTUHECKIX M KOMMY TALMOHHBIX
roMex (LUyMbl YronbHOrO MUKPOOHa, YNIHHBIA
WYMUNT.MN.).

Ecrnmnepeknioqatens SB1 Haxoomres B roro-
»eHu «BbIkn.», TO KBapLEBbI reHepaTop 3aTop—
MOXEH, peaKLst MUKPOCXEMbI Ha NloBoe Havka—
TUE KNnaBuil OTCYTCTBYeT, NoTpebnsembii
MUKPOCXEMOW TOK He MpeBbiLaeT 200 HA. Mpnne-
peeoge SB1 B nonoxeHue «Bkn.», KBapLEBbIN
reHepatop Ha ZQ1 Bo36yXAaeTCsl, MUKpOCXeMa
HAYMHAET CKAHVPOBAHME KJ1aBMaTyphbl, IoTpe6—
NAEMbIV OT 6aTapEN TOK yBENMIMBAETCA 10 8 MKA.

MNpy HavkaTUM UMPPOBON UMK «*», «#t» Ka—
BuLL Ha BbiXxope « TONE» nosisnseTcs AByxyac—
TOTHbI CUHYCOUBANbHBIV CUrHAN aMNANTYON
0,5...1 B¢ nocrosiHHol cocTaenstoen 1...1,5 B.
3TOT CUrHaN YCWIMBAETCA KACKAIOM Hal TPaH3M—
ctopax VT1, VT2 n Bocnpon3sogmTtcs Marora—

6GapUTHON BLICOKOOMHOW iMHa—~
MUYECKO roNoBKOK. HTOOb!
nepepaTb 3TOT CUrHan no Te—

HUe, YTO O4EeHb YAO6HO, eCiv BalLM

MraHbl U3MEHUINCD, Y Bbl HE MOXETE
3alT OMOI MInn B 0dhuc, rae CTouT

aBTOOTBETHVK, HTOObI 3aMCaTb HOBOE
npvBeTCTBUE.

Ecrm rotoBbi 61nep nprotpectn

He yOaeTcs, U HET BO3MOXHOCT MO~
CcbinaTb ynpaensowme ToHANbHbLIE
curHanbl ¢ TenedoHHoro annapara,
HanpYMep. 6CIv Bbl 3BOHUTE C TaKCO—
¢hoHa, TO HECTIOXHBI BUNEP MOXHO
U3roTOBUTH CEROVIMM CHnamm, Cobpas
YCTPOWCTRBO Mo cxeme Ha puc. 1.
Buinep, hopMUPYIOLLMIA 3BYKOBOK

CUrHan MHOrOYaCTOTHBIM KOLIOM 2 U3 Puc. 1
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CGBTOMOTUKO

TenetpOHHbIX MAKPOCXEM HOMEPOHabVpaTenei.
HS — exop «OT60i NHUK» , BKTUBN3UPYET MUK—
pocxemy Npu «nopHsATK» Tpydkn; TONE —Bbi-
X0 [IBYXTOH&STbHOr0 MHOMQ4aCTOTHOMO CUrHana;
NSA, MUTE, NSI— BbIxofibl ypaBieH!s pasro-
BOPHBIM U UMIYrbCHBIM KTtoqamu; TON —Bbixog
3BYKOBOIO MOATBEPKAEHWS HAXKATUS KIaBuLLL YN,
Xn—onpoc Knasmatypel.

B ycTpoiAcTBe MOXHO MPUMEHUTH It00bIE Mario—
rabapuUTHLIE KEPaMUHECKE W NTIEHOYHBIE KOH—
peHcaTopel, Hanpuvep, K10-17, KM-5, K73-24 umm
aHarnorvHHsIE MMNOPTHBIE. ECI BbIFOTOBEI MOMTU
Ha OLLTUMOE YBEMNMHEHWE TOKA, NOTPEbAEMOro
61NepoM B HEAKTUBHOM COCTOSIHMM, TO GrIOKMpO—
BOYHbIE KoHAgHCaTopbl C3—C5 MOXHO 3aMeHUThL
OKCUTHBIMM C BO3MOYXHO MEHBLLIMM TOKOM YTEHKI
emkocTbto 10...100 Mk®. Ecnn Bbl peLumTe oTka—
3aTbCA OT UCNOMNbI0BaHMS UMEOLLUXCS B MUKPO—
cxeme 14—Tu sHeek NamsTh, B KOTOPbIX MOXHO
XPaHUTb paHee co3aaHHb1e KOMOMHALIMN Haxa—
TUS KIaBLLI MK Bbl PACTIONAraeTe TOrNbKo 12—KHo—
MOMHOW KNaBMarypo, To BbIkilosaTesns SB1 Mox-
HO NEPEHECTV B LIEMb NUTaHWA 61nepa, a Bbiso 9
aror UMC coeivHvTL € 0B1LLMM MpoBoaoM. TpaH—
3UCTOpbI MOXHO B3AITb Ntoble U3 ceprit KT3102,
KT342, KT6111, SS9014, §S9011, 25C900,
25C1222, 25C1845. YKazaHHasi Ha CXeMe MUK—
pocxema 3amenseTca Ha HM9113A unu
CIC9145E. 310 Habonee pacnpoCcTpaHeHHbIE B
HaCTORLLIEE BPEMS MUKPOCXEMbI TENEOHHBLIX HO-
MepoHabUpaTenen ¢ UMMynsCHbIM U TOHaSTbHBIM
PEXMMOM, COBMECTHO C KOTOPBIMM UCTIONb3YETCA
CTaHfapTHbIM TENeOHHBIN KBapLEBbIA pe3oHa—
Top {(CemMencTBO TeneOHHBIX annapaTos
Technika). icnonb3ys cxeMy BKIFOHEHWA NpuBe—
[EHHYI0 Ha puc. 2, HamecTte DA1 MOXHO Mpume—
HUTbL Mrkpocxemel KP1008BXK16, HM9102,
HM8110D, UM91210C, KS5820, KS58C20N. Pa—
60Ta Gunepa ¢ Ha3BaHHbIMW MUKPOCXEMamK He
MPOBEPANach, BOBMOXHO, HEKOTOPLIE M3 HAX MO—
yT UMETL PYTVE NapameTpbl CUrHara Ha BoIXOpe
TONE, u4to MOXET NoTpetoBaTs He3HAUMUTENBHON
MOLEpPHU3aLMM KacKkaaa Ha TpaHaucTopax VT1,
VT2

Ha MecTe nanyuarerns 38yka XenarensHo npy—
MEHWTL MasiorabapyTHYH0 [MHAMMHECKYHO MOnoB—
K. TenedOHHBIN Karctorb CCONPOTUBIEHUEM ka—
Tywwikm 50...200 Om ¢ 6yMaXXHOM iU MITEHOYHON
MeMBPaHOI UK 3MEKTPOMArHUTHbIN Karclonb.
[ns onTMMH3aLMK peXxvmMa paboTbl BbIXO[HOMO
Kackaa MoXeT noTpebosarscs nofoéop conpo—
TveneHus peauctopa R1. B kayecTse UCTONHMKA
NUTaHKs aBTOP NPUMEHWI NINTVEBBIN ANEMEHT Ha
3B tunopasmepa CR2016, 06bI4HO MpUMeHsie—
MbllA B HAPYYHbIX «rOBOPSALLMX» Yacax. Ecnnno-
380M1AT rabapuTel KOPMyCa, TO MOXHO NPUMEHNTD
1 60ME€ MOLLHBIN UCTOHHMK TOKA C HAMPSXKEHVEM
2,5...3,6 B. Knaematypy MOXHO COCTaBUTbL M3 Ma—
noraéapuTHeIx KHONOK gnst SMD MOHTaxa unu
MNPUCTIOCOBMTL «PE3VHOBYIO» OT MUKDOKSTEKYIS—
TOpa, UrPYLLIEYHOrO [ETCKOrO UM HEUCTIPABHOrO
cotosoro Tenechona. MNpu HeobXoAUMOCTU MaT—
pyLia KNaBuaTypbl NPUBOAUTCS B COOTBETCTBUE C
NPYHLMUMAEITIEHON CXEMOM.

Mpu nposepke pa6oTocnocobHOCTH Gunepa u
NONY4EHUs Ha4asbHbIX HABBIKOB paboTbl C HUM,
MOHO BOCTIO/b30BATHCH MHOTO(YHKLIMOHESTEHBIM
TenedoHom ¢ AOH Bepcui MporpamMMHOro o6ec—
neyeHns «Pyce—25», «Pyce-26» 1 Bbie. [ing
370ro Ha AOHe Ha/Io BKIIIOHUTL PEXWM ONpefe—
NEHVS 1 3arMOMWHaHUS HOMEPOB, HabKpaeMbIX C
napannernsHoro TenegoHa UMMynNsCHLIM U TO—
HasTbHBIM CrocoBoM: «MODE»+«3»+«8»; «PAr.—
SAy.t», nocne yero AOH 6ypet nporosapuears
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rofiocom Habrpaemble napannensHeiM Tenedo—
HOM K 6MINEPOM 3HaKW, BKITOHas HeLwchposble. Ha
napasnnensHoM TenedoHe CHAMAIOT TPYOKY, Ana
YCTPaHEHUs AfIMHHOMO My[Ka MMNYMbCHBIM Cro—
Cco60M HAbVpatoT KaKyo—HUbYLb Lmdpy, Kpome
«0» 1 «8» Nocrie 4ero 61unep NOAHOCAT K MUKPO—
(hOHy W, HaXMMas! Ha Pa3HbIE KHOMKK, NMPOBEPSAIOT
cootsetcTeue nepegasaemoro DTMF curnana
HavkaTbIM KnaswLLam. XKerarensHo. 4tob ATC He
NOLAEPXXVBaJ1A TOHasbHBIA Habop HoMepos. Ecrn
B HASIMYUA HET TENehoHa C BOBMOXHOCTLIO IEKO~
[MPOBaHMSA [IBYXTOHASIbHBIX HACTOTHBIX MOCHINOK,
TO COOTBETCTBYHOLLIMIA Y3EN MOXHO PE&SIN308aTL
Ha Mrkpocxeme KP1008BXK18 (HM9270), npen-
CTaBnstoLLen CO60M npueMHuk—-pexkopep DTMF
curHasna[1]. B 3Toi xe KHUre MoXXHO HauT 1 60—
nee nogpobHy0 MHHOPMALIMIO O MUKPOCXEMaX
HoMepoHabrparenei. Criegyet OTMETUT, YTO MPU
TecTMposaHum 6unepa Ha AOH MoryT nocTynare
HELOMYCTVMBIE A1 HEro KOMOMHALIMM TOHaSbHbIX
CUTHAIIOB, YTO MOXET NPUBECTU K HAPYLLEHMIO
hYHKUMOHMPOBAHMA YTIPEBNAIOLLIEN NPOrPaMMbi 1
BOCCTaHaenmBaeTcs nepeaanyckom AOHa nvnu
NPaKTUHECKU NONHOW Py4HOU Nepesanmcy Beex
CYICTEMHBIX NEPEMEHHBIX.

O Tom, kak pucTaHuu—
OHHO YyNpaessiTb MHOro—
(hyHKUMOHaSTbHBIM TEne—
(hOHHBIM annapaTom,
MOXHO y3HaTh B MHCT—

NWLLIL Manas YacTe BO3MOXHOCTEW AUCTAHLM-
OHHOrO ynpaenenust. HyXHo 3aMeTHUTb, HTO He
BCE TUMbl UCTAHLMOHHO YNpaBnsieMblX Tene—
(hOHHbIX annapaToB pearmpyloT Ha KOpoTKKue
nocoinku DTMF kofia, kKoTopble MOXHO nony-
4YWTb, HaXae Ha kHornKy «[osTop» (REDIAL)
61nepa uny BbI3BaB 3apaHee Co3AaHHyH0 KOM—
OUHALMIO HAaXaTUS KNaBKLL 13 KakoW-nrbo ero
A4erkn namaTi. Kpome ykasaHHoW BeiLLe obrna—
CTW NPUMEHEHWA, STOT GUNEP MOXXHO UCTIONB30-
BaTb 4719 NPOrPaMMUPOBaHIA MHEMBMOY S lbHbIX
MUHU-ATC, 3akasa 3neKTpOHHbLIM Croco6OM
BCETO CMEKTpa YCNyr, KOTOpbIe NPEoCTaBASIoT
6onsLme Lndpossie ATC, ecnu B BalLem pac—
NOPSXKEHNN HAXOZUTCA TENEIOHHbIA annapar,
KOTOPBIV JOMYCKAET TOMbKO MMIMYTbCHBIA HAGOP
HoMepa. Kpome Toro, 61nep MOXXHO UCMONb30—
BaTb KaK NpocTou wugparop Ha 16 komaHp ¢
NamMATbIO B CUCTEME BUCTaHLMOHHOIO ayauo,
WHppakpacHOro Unv paanoynpaBIEHUs UCTION—
HUTENBHBIMY MEXaHU3MaMMU.

Anppen byTos,
butov@friends.ill.pp.ru

Jlurepatypa:

1. A. U Kuamiok. CripaBOYHMK 10 YCTPOUCTBY U
PEMOHTY TENEDOHHBIX aNMapaToB 3a8py6exHOM
norevectBeHHoronpoussoacrea. —M.: «<AHTEST-
KOM», 2001.

2. B. Eghpenios. HexoTopbie 0COBEHHOCT 9KC—
MTyaraLym v PEMOHTA KOMOVHUPOBAHHBIX KaC—
CETHbIX aBTOOTBETHMKOB (hvpMbl Panasonic v
MepbI 110 NPOL/IEHNIO COOKOB WX CITyX6bl. — Pe-
MOHT & CepByC 3NeKTPOHHOY TexHuKy, 2002,
Ne 10, c1p. 32—35.

PYKLWK 0 ero akcnnya—
TauMu unu B COOTBET— u ATUNKW u ABNIEHUSA Q
CTBYIOLLIEN nUTEpaTYpE. M MOTOROLA
51 GECLLHYPOBbLIX ABTO—
An VP - MpenrasHaqeHsl [is usmepeHna abcomorHors,
OTBETHUKOB q) UPMbI QTHOCUTENBHOIC MW AU]QEPEHLIMANEHOTO AABIEHVA f |nternationa|
«Panasonic», mogenu o1 0 o 1000 kMa om Rectifier
KX-T4300. KX=T4301 * Pasmmunan koHurypauvs npeotpasosarens curHana:
’ OF OBBLINHOIO MYBCTBUTENBHOO SremenTa Bes yovnurens 4 -
06 3TOM MOXHO npovecTs 110 MOZENe C NONHOM TEpMOKOMIleHCaLMelt /KanubpoBkon -
yeuneHms EP
B [2] . D,ﬂ 51 BXOXOEHWS B > OBRacT rpyiMEHEHNAL MHEVKATOPE! YPOBHSR, MHAUKETOPS! /————io—s—
pexuM AUCTaHLIMOHHOMO yreuku, Meanumkckoe 0BopyroBatve, BapOMETPLI, HACOChI, * M‘
ynpasneHus TenegoHos 3NETUINETPL!
— xc. | Aw Y
C AOH YNOMAHYTBIX | luuworo | e | ‘non. | sevom. | tymcrs., | tomn |y | Tom Tnfineon
B bl l_]J e B e pc M M Hy)KH 0 IE M'd,’:-- n:;I:-. Nﬂ'rg., mB/kNa | xomn. xapnyca twchnotogrer
MPX10GP 10 75 35 35 - - 344-15
nocne 3aXBaTa AOHOM MPX100DP 100 200 60 0.6 - - 344C-01 Y i"ter .l
TNIUHWKW, HaXaTtb U ygep- MPX2010DF 10 75 25 25 + + 344C-01 - m——— SH.
)KaTb 11 3 C Ha 6y||-|epe MPX2050D 50 200 40 0.8 + + 344-15 S EE—
tew MPX2100AP 100 400 40 04 + + 3448-01
MPX2200DF 200 400 40 02 + + 344C-0 ’og TRINE
Ll M q)p bl « 1 » M n M « 0 ». MPX4115AP 115 400 4590 459 + + BE7E-D;
MPX4250DP 250 400 4600 20 + + 867B-04 4
FE);:(I;:O };z '\an:: ni 06xjé)e|:|r MPXS010GFP 10 75 4600 450 + + 867B-04 Hone) W e II
N !ﬂg!SOSDD 50 200 4500 50 + + 867-08 /’—"'—"’""m
MPXS5050DF 50 200 4500 80 + + 867C-05
B blﬂaCT B n M H M}O My3b|_ MPXS050GF 50 200 4500 90 + + 867B-04 L : L3 !
Kan bH blm q)parMeHT MPX5100D 100 400 4500 45 + + B867-08
! MPX5500DF 500 2000 4500 9 + + 867C-05 y
nocrie 4yero 6yneT XAaTb MPX5700DP | 700 | 2800 | 4500 64 « +__ | 867C.05 m
Cﬂ eﬂyIOLL[MX KOMaHn MHM __I!I_P-g_EQQQD 1000 L 40?0‘ 4500 4.5 + + 867-08 ,,-—*W
BBofa napons. Ana auc— CRYDDOM
TaHUWOHHOW paboTkl € 6——”“_
UMPOBEIM aBTOOTBET— DALA -¥on
Bazoseniii anement Bndd. nopr
YUKOM OB bl HAXXUMa—
Reciy Kingbright

ercst knasmwa «0». K co-
XASTEHMIO, B MHCTPYKLIMAX
no skcnnyartauum 3TUx
Tened)oOHOB OTpaxeHa

Ce 1 wkar ISO 8002:94 N2 POCC RU. C46 .K00014



Cxemorexrnka Ne 1 aHeaps 2003

UCTOYHHUKM NMUTAHUSA

CeTeBbie obpaTHOXxOOBbLIE
MCTOYHMKM NUTAHUA Ha
mukpocxemax TOPSwitch-GX

B npedbidyujux HoMepax XypHana onucalbl MUKPOCXeMbl ceput
TOPSwitch-ll, TOPSwitch-FX u TinySwitch-ll gpupmi1 Power
Integrations, pacyem UCITIOYHUKOG NUMaHusl Ha 3mux Mukpocxemax u
npumepsb! npakmuYeckux ycmpoliicme Ha Hux. B npednazaemoti cma-
mbe pacckazaHo o 6onee cosepuwieHHOU cepul MUKpPOCXeM Mol xe
hupmbi, npakmuvecku 3ameHsroujell ece rnpedbiOyujue cepuu.

[leHb1 YCOBEPLLIEHCTBOBAHWA, NO3BOMAIOLLME
MNOBLICKTL HAAEXHOCTL PaboTbl Npectpa-
30BaTeriel, yMEHbLLWTL rabapyiTbl MPUMEHAEMBIX

Tparcghopmaropos, nosbicTs KM,
OCOB6EHHOCTY 3THX MUKDOCXEM:

e pacwmpeHHbIn Ao 290 BT auanasoH BbIXOL -
HOV MOLLIHOCTW,

o «MAMKMit» 3anyCK, yMEHBLLIZIOLLMIA NEpPerpy3kn
1 obreryaoLmi pexviM paboTsl MUKPOCXEMbI
W pyrviX 3NEMEHTOB Npeobpasosarers;

e LUMPOKU AMaNa3oH LOMYCTUMbIX 3HA4EHWiA
Ko3thhrLmMeHTa 3anonHeHus;

e KOHTPOJTb 32 BLIXOLOM HAMPSHXKEHUS CETU 38
ZONyCTUMble YPOBHU;

® BHELLHSA YCTAHOBKA TOKA OrpaHu-eHus;

e OTOENbHbIE BHIBOLHI AN KOHTPOMNA 38 HANpsi—
JKEHVEM CET U YITPaBNEHWS TOKOM O paHu-e—
HAS,

e BO3MOXHOCTb USMEHEHUS MaKCUMaNbHOTO
3HaueHVs KO3 MULMEHTA 3aMOSHEHWA B 33—
BUCMMOCTM OT HaNpSHKEHWA CETY;

¢ BCTpPOEHHas MOyIIALMA HaCTOTEI reHepaLK,
YMEHBLUAIOLLAS YPOBEHE MNOMEX;

e BO3MOXHOCTL paboThl 6E3 HAPY3KY;

e BbICOKas 3KOHOMUHHOCTL NPy paboTe 663 Ha—
rpy3Km;

& BO3MOXHOCTL paBoTblHaaByx HacToTax: 132 K,
MPY KOTOPO MOXHO YMEHBLLITEL pasMepbi TpaHC—
chopmaropa, 165 KL, MV KOTOPOA yMEHBLLIAET—
€A NOTpebReHUe B AEXYPHOM PEXVME;

e aBTOMATW4ECKOE YMEHBLLEHWE YaCTOThI MPU
Marno Harpy3ke;

o TVCTEPEIVIC MO TEMNEPATYPE NMPU BLIKIHOHEHUNA

B MUKpocxeMbl cepun TOPSwitch-GX Bee—

VI BKITHO4EHWM; newms. 3To,npex—~  Tabmua i
¢ BOBMOXHOCTb IMCTAHLIOHHOTO BKIIKO4EHVA M Aie BCEro, 3aato-— MaKCymanonas BLIXOOHas MOWHOGTE, BT,
BbIKITHOHEHUST wun reHepaToEJ npyn HanpsbkeHum cetu, B '
. BO3MO.)KHOCTb CUHXPOHU3aLWM BHeLLHUM cur—  G1, paboTaroLLuid Mukpocxema 230415 % 85...265
HASIOM; B OCHOBHOM PEXW— Ceobognasn CeobopHas
» TOHHOCTb NapaMETPOB U VX BLICOKasi TEMIe—  Me Ha 4acToTe Anamtep | pourunsiunn | PETTEP | penmunsiuun
paTypHas CTabUIbHOCTb. 132 kl'y, ¢ TpBX TOP243 P, G 9 15 6,5 10
Mukpocxembt cepuv TOPSwitch—FX BbiMycka—  BbIXO[0B KOTOPOro TOP243 R 21 29 1’1 14
toTca Bkoprycax nsm vnos —DIP-8B, SMD-8B,  chumatotes cur— TOP243Y, F 10 22 7 14
TO-220-7C, TO-262-7CuTO-263-7C (puc. 1).  Hanbl Tpebyemoit TOP243 P, G 13 25 9 15
MocnenHvie fBa Kopryca oTIMHaloTes Tonbkoop— — dhopMbl. CurHan ¢ TOP243 R 29 45 17 23
MoBKOI BbiBofioB: TO-262-7C T02207C (V) TOP243Y, F 20 45 15 30
NPe/Ha3HakEeH IV YCTAHOBKM HA s TOP244 P, G 16 30 " 20
MOBEPXHOCTb TEMMOOTBO/IA Nep— S TOP244 R 34 50 20 28
NEHOVKYNSPHO NEYaTHON Ny1aTe, a O [ —i% ToP244 Y, F 30 65 20 45
TO-263-7C— [ NOBEPXHOCT— —i% TOP245 R 37 57 23 33
HOrO MOHTaXa. [118 yBesyeHms T0-262-7C (F) TOP245Y, F 40 85 26 60
BMEKTPUHECKOM MPOYHOCTI Y KOP— T0-263-7C (R) TOP246 R 40 64 26 38
DIP-8B (P) —_— TOP246 Y, F 60 125 40 90
nycos DIP-8B n SMD-8Bweronk—
30BaHO 0 CEMb BLIBOA0B, BLIBOR SMD 8 (©) ToP247 R 42 0 28 o
B VICKITIo4EH, ay OCTaJ'Ibe,IX kop- 87 8 ToP247Y, 85 165 25 125
o ’ ) s (2 s TOP248 R 43 75 30 48
Y/COB BLIBOA CTOKA MaKCUMATEHO TOP248 Y, F 105 205 70 155
YOANEHOT OCTanbHBIXBLIBOAOB. 8 (3 TOP249 R 44 79 31 53
Tennosoe conpoTuenexue c o 12345 7 TOP249 Y, F 120 250 80 180
KpUCTaNI—TennooTBOA MUKDO— CLXxSF D TOP250 R 45 82 32 55
cxeM B kopnycax TO-220-7Cu  Puc. 1 TOP250Y, F 135 290 90 210

6

TO-262-7C coctasnset 2 rpag/Br, kpucrani—
OKpy>xaroLL|as cpefia B MUKDOCXEM B KOPITyCax
DIP-8B 1 SMD-8B npy yCTaHOBKE Ha Nne1arHyto
Mnrary ¢ NoLLab0 KOHTAKTHOM NIOLLKM MOL,
06beuHEHHbIE BLIBOALI MCTOKA 232 MM2 —
45 rpag/Br, kpycTann—oKpyxaroLLas cpefa ais
MUKpocxeM B kopryce TO-263-7C npu yctaHos—
Ke Ha NneYaTHyto nnary ¢ NMoLwaaKom nog, nof—
naitky hnatua 1935 mm2 — 27 rpagy/BT.

Boisogbl S 1D, Tak e, Kak 1y pacCMOTPEHHbIX
paHee MUKpOCXEM, — 3TO COOTBETCTBEHHO UCTOK
W CTOK MOLLIHOIO BEICOKOBOJTETHOIO TPAH3MCTOPa,
BbIBOZ, C— BXOA yrpaeneHus As Crabunuaamm
BbIXOLHOI0 HanpsxeHyst. Bxoa F ynpaenser vac—
TOTOW, OCHOBHOE Ha3HaueHVe BXofa L — koHT—
porlb 38 CETeBbIM HANPSHKEHUEM, Bxofa X ~—BHe—
LLHsI YCTAHOBKA TOKA OrPaHUHEHMA. Y MUKPOCXeM
BKopnycax DIP-8B v SMD-8B Bxopbt Lu X ofbe—-
[LVIHEHD! B OAVH MHOMOGYHKLIMOHANBHEIN BXOA M,
exon F oTcyTcTBYET.

MpviviepHbIe 3HAHEHNA MaKCMATTLHON MOLLIHO—
CTNpeobpasoBaTenen HanpPsHXKEHNs Ha paccMar—
pyBaeMbIX MUKPOCXEMax NpuBeieHbl BTaon. 1.
Cydbdvie P B 0603Ha4EHM COOTBETCTBYET KOp—
nycy DIP-8B, G — SMD-8D, Y — TO-220-7C,
F —T0O-262-7CuR—TO-263-7C.

CrpykTypa Mukpocxem TOPSwitch-GX npvse-
[ieHa Ha pyC. 2 [4] M BO MHOrOM NOBTOPSIET CTPYK—
Typy TOPSwitch—Il u TOPSwitch-FX. PaBoramyk—
pocxem onvckIBaeMoi cepum 6rnvska K pabote
Mukpocxem TOPSwitch—FX.

MuKpocxema BKIo4aeT B CE65 MOLLIHBIIA BbICO—
KOBOJISTHBIV TPaH3WCTOp VT2 1 BCE HEOBXOAVMbIE
Lienu ero ynpae—

B www.dian.ru

BbIX0Aa Dyyax, MOCTYNAIOLLMIA HA BXOA anemMeHTa
N-HE DD6, onpeLenset MakCUMasisHO BO3MOX—
HbI KO3thhMLWEHT 3anonHeHUs. KopoTkue nv—
nyrbcol ¢ Bbixoga CLOCK ycraHasnusatoT Tpur—
rep DD5 B eauHUHHOE COCTORHIE, HYTO BKIOYaET
(npw oTcyTcTBUM Ha ABYX BepXHWX Bxogax DD6
3aMpeLLaroLLX CUrHaoB) TpaHaneTop VT2.

B HopMansHOM pexvMe paboTbl COPOC TpUr—
repa npoMCXOaMT MO CUrHAITY paccornacosaHus ¢
BbIxofa koMnaparopa A3. Ha ovH 13 ero 8xofioB
NOCTYNaeT HanpsXXeHWe TPEYromnbHON (DOpMbl C
Bbixofa SAW reneparopa G1, Ha fpyroit — Ha—
NpsXeHVE, NPOMOPLMOHANEHOE NPEBLILLIEHUO
HanpsHKeHs Ha ynpasnstoLLeM sxoae C MUKpo—~
CXeMbl ypoBHs 5,8 B, ut0 peanusyer LUMpOTHO—
uMnyrsCHyto MopynsLmo (LLIM). OnepaumorHbii
yeunutens A1, noneson TpaHameTop V11 v pean-
cropbl R1 1 R2 obecneuvBatoT CTabUsHbIN HOp—
MMPOBaHHLIN KO3POULIMEHT Nepeaayun curHana
npeBbiLLEeHVs ypoBHA 5,8 B Ha Bxo koMnaparo—
pa, auenoyka R3C1 coBMECTHO C BHELLHAMU 3TE—~
MeHTaMW Lierny 0BpaTHON CBA3WU — YCTOMHUBOCTL
NeTNW aBTOPEryNMPOBAHUS.

OcranbHble 3NeMeHTbI MUKPOCXEMbI peLLatoT
BCNOMOraTerbHbIe, HO O4EHb BaXKHLIE ANs Ha—
LIEXHON paboThl yCTPOMCTEA 3aa4U.

IMpy NoBbILLEHUN TEMMNEPATYPbI KpUcTanna
MUMKPOCXEMbI CBEPX AOMYCTUMOM CUTHAN C BLIXO—
[ia y3na Tenrnoeou 3aLmtbt A5 6rokUpyeT npo—
XOKaeHWEe UMNyrbcoB reHeparopa G1 wepesane—-
MeHT DD6, 4uTO 3anpeijaer BKMw4YeHue
TpaHauctopa VIi2.

Komnaparop A6 cpaBHUBAET NageHue Hanps—
)KEHWE Ha KAHAIE CTOK—MCTOK BKITKOHYEHHOTO TpaH—
3ucTopa VT2 ¢ MakeUManibHO AOMyCTVIMOV BEN—
UMHOW, OMNPEferfieMon y31o0M YCTaHOBKM TOKa
orpaHuyeHus A8. B pesyntare, ecriv ToK 4epes
TpaH3ucTop VT2 NPeBLICUT 334aHHbIA YPOBEHb,
BbIXO[HOM CyrHan komraparopa A6 copocuT Tpur—
rep DD5 usaxkpoer TpaHaucTop. Mpyt HopManbHON
pa6oTe Npeo6pa3osatens B MOMEHT BKIOHEHVS
TpaHaucTopa VT2 BO3HUKAET KPATKOBPEMEHHDIN
UMIMYTNbC TOKA CTOKA, BbI3BAHHBIA BOCCTAHOBNEH-
€M 06paTHOro CONPOTVBNEHNS BoINPSMUTESTEHOTO
JIvoa BO BTOPMUHOM Lienu npeoBpasosares Ha—
npsikeHvst. [py atom, xoTs komaparop A6 cpata-
THIBAET, 3TO HE NPUBOAMT K copocy Tpurrepa DDS




MCTOYHMUKM NUTAHMUS

38 CHET KPATKOBPEMEHHOMO CUrHana 3anperta, 1no—
cTynarouero Haexof anemernta DD8 cebixoga yarna
MaCKMpOBaHUs NepeaHero poHTa umMryrbca A7.

leHeparop Toka A9 obecneunBaeT ruraHmne
MUKPOCXEMbI B MOMEHT MyCKa.

Paccmotpim 0CoBEHHOCTU paboThl MUKPOCXEM
cepyim TOPSwitch—GX. st MUKPOCXEM, MMEHOLLIX
obbeHeHHbIM 13 BbiIBOAOB X 1 L BbiIBOA M, nX
(hYHKUMOHMPOBAHWE NPAKTUHECKM He OTNIN4aeT—
ca 01 pabotsl TOPSwitch—FX [2]. [st mukpocxem
coBxopamy X 1 L BO3MOXHbI OAHOBPEMEHHOE Y-
paBnieHne TOKOM OTPaHUHEHMS |y M KOHTpOMb
38 BbIXO[IOM HANPsKEHWUA NUTaHWSA 3a AONYyCTU—
Mble Npeden...

EcrmebiBoabi F, X nL (M) coepyHA CBbIBO—
JOMUCTOKA S, peaUmayeTcA TPEXBLIBOOHON PEXVM,
NOLOGHBIA PEXMMY OMUCAHHBIX B [1] MUKDOCXEM,
OOHAKO MPK 3TOM COXPAHAETCH HaCThb NOJIE3HBIX
OCOBEHHOCTEN PACCMATPVIBAEMON CEpMM: «MAMKUIA»

3aycK, yBermHeHHbIA MarnasoH BOMyCTUMBIX 3Ha—~
YeHAM KOahMLIMEHTA 3aIONHEHNS, BOSMOXKHOCTb
paboTbI 663 HarPy3KK, NMOBbILLIEHHES HacToTa pado—
Thi (132 KI'), BCTPOSHHe MOBYTALWAA HaCTOTI, TC—
TEPE3VC MO TEMMEPATYPE NPV BbIKIKOHEHANN BKITIO—
YEeHN.

[Mpy <«vIsirkoM» 3ayCKe MUKPOCXEMBI KON
LIMEHT 3aMoNHEHUA MNABHO YBENMHMBAETCA OT
HyJIs1 IO MAKCUMYMa, & TOK OrpaHnyeHs — ot 85
0 100 % npumepHo 3a 10 mc. B gpanbHerwem
paboTta MAKPOCXEM 3TON CEPUN NPOUCXORUT aHa—
NOMHHO OMMCaHHBIM B [1] — Npr oTCyTCTBUM Ne—
perpy3ku 3ambIKaETCS Lierb OBPATHOM CBASN, NOA—
Lepxueaioliasn Ha eeisope C HanpskeHne,
paeHoe 5,8 B, B NpOTVBHOM Criyuae 1pectpaso-
BATENb IENAET NOBTOPHbIE MOMBITKV NMABHOMO 38—
nycka NpMMEPHO OfWH pa3 B CEKYHAY.

Lier mopynsiLmm HacToTsl reHepaLmm, Takxe,
kak ny TOPSwitch—FX, 06ecneqmnsatot npaktn—
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Power Integrations -
BEAYLLWIA NOCTaBLYUK
HEeLOPOrvX OAHOKPUCTANbHBIX
BbICOKOBOILTHbIX MUKPOCXeM
LA BTOPUHHBIX MMNYTBCHBIX
UCTO4HUKOB 3MeKTPOnUTaHus.

OcHoBHbIE OCOBEHHOCTH
MUKDOCXEM:

orpasueHue ToKa;

3aLuTa Kio4a Npy cCHWKeHU
HanpsXeHWs;

3aWMTa OT NepeHanpsXxeHus;

EcoSmart-texHonorus,
NO3BOMSIOLLANA CYLECTBEHHO
yMeHbLIWTL NoTpebnexve
SHepruM pexume paboTol Ha
XOfIOCTOM XOAy.

TinySwitch™
VHTErpUpoBaHHasn Ha OfHOM
KpUcTanne cxema ynpasyieHus
Ha ocHose LLINM-koHTpOnnepa
W CUNOBOI NONEeBoi
TpaH3uctop. CemeicTBO
paccuvTaHo BNst UCTOHHWKOB
MOLLHOCTLIO fio 23 BT.

TOPSwitch®
WHTErpMpoBaHHas Ha OfHOM
KpUCTanne cxema ynpaeneHus
Ha ocHoee LIMM-koHTpOnepa
¥ CUINOBOW NOneBok
TpaHauctop. CemMencTBO
PaCcCUUTEHO BN15 UCTO4HWKOB
MOLLHOCTbIO o 250 BT.

KoHcynsrauum n
TexHu4ecKasn noaaepxKa
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111141, Mockea

3eneubm npocnekr, 2/19
Ten.:(095)306-0026/4721/4789 ;0.
daxkc: (095)306-0283,
e-mall: pi@macroteam.ru @
http://www.macroteam.ru
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MNepesanyck
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KoadhduumeHT sanonHenus, %

I =1 S
10§ N
TDP242-5 16 2,0 52 6,0
TOP246-9 22 26 58 66
TOP250 24 27 Ig MA 6,5 7,3
Puc. 4

HECKU NVHEVIHOE M3MEHEHWE BO BpemMeHu HacTo—
Thl OT HYXKHE# (TUNOBOE 3HakeHve 128 k') no
BepxHel (136 k') v 06parHo. MoNHbIN LK 13—
MEHEHUs HaCcTOThI [UUTCS NMPYMEPHO 4 Mc. 10
YMEHbLLAET YPOBEHB NOMEX, HABOAMMbIX paboTa—
I0LLIMM NpeoBpazoraTenem, npuvepHo Ha 5. . 8 ob.

Porb BbiBOLA F NONHOCTHIO COOTBETCTBYET €70
ponuy Mukpocxem cepun TOPSwitch-FX[2]. MNoa-
KJH0HEHVie BbIBOAA F K BLIBOZY MCTOKA yCTaHaB M-
BaeT HacToTy paboTsl MUKpOCXembl 132K, npea—
MOMTVTENbHYO 15 6OMBLLMHCTBA NPUMEHEHIA. ECriv
XKE3TOT BbBOACOBAMHUTL CYNPaBMAIOLLIMMBXOLIOM
MuKpocxembl G, HacToTa CTareT B ABa pasa MeHb—
e —66 KI'L. BO3MOXHO BHELLIHEE nepexoyeHme
YaCTOTbI FeHEpaLM, HarpyMep, [Ts NepexofaB e
XKYPHbIA pexuvm (puc. 2 B[2]).

3HauUTENBHO LLMPE BO3MOXHOCTY Ypasne—
HYIS HEPe3 MHOMOhYHKLIMOHESTEHBIE BIBOABI X U1
L (wnv o6bepuHeHHbIf BbBOA M). Ha puc. 3 npu—

+ O

BEOEHbI Meanv3vpoBaHHbIE MPathvky, [eMOH—
CTPVIPYHOLLIME 38BUCUMOCTb NapameTPOB U PEXu—
MOB pab0Tbl MUKPOCXEMbI OT TOKA Hepes 3TV Bbl—
BoAb!I. Mpy NONOXUTENBHOM BTEKAIOLLIEM B BbIBOS,
L TOKe Ha Hem YCTaHaBNUBAETCSH HANPsXeHue
okono 2,6 B (puc. 3, r) oo Tex nop, noka Tok He
npeebiuaeT 400 MKA. [Mpy BOCTVKEHN ITON Be—
NHYHBI BBIBOL, NEPEXOQVT B PEXUM reHeparopa
ToKa. TOK Hepes BbiBog X AOIDKeH ObITb BbITeKa—
FOLLVIM (Ha pUC. 3 OH UIMEET OTPULIATENBHBIN 3HAK),
W HaNPsXXeHVe Ha 3TOM BbIBOAE CTabunusnpy—
eTcA Ha ypoBHe npumepHo 1,32 B. Mpyv BbiTeka—
toLLiem Toke 240 MKA BbIBOf, X CTAHOBUTCSH FeHe—
parTopom Toka.

BrekatoLyii B BbIBOA L TOK NO3BONAET ynpas—
FISITb MaKCUMaUTHO BO3MOXHBIM KO3((uLIMEH—
TOM 3anonHerun Dy, 4TO unntocTpupyeT rpa—
hvK Ha puyc. 3, B, U BNUAET Ha 3aBUCUMOCTb
KoathchuumeHTa 3anonHenus D ot Toka ynpas-—
natoero exopa C (puc. 4, 6), a npy Masibix Ha—
rpy3kax (60MbLLIVX 3HAHEHUSX TOKA | ) CHXaEeT
4acToTy paboTbl MUKPOCXeMbI (PUC. 4, &). Mpu
yBenvHeHUV ToKa BLIBOAA L NpubnvautensHo ot
60 00 190 MKA D,y YMeHbLLEETCH 0T 78 00
38 %, a npu NpeBbiLIeHUY nopora B 225 MKA
MUKpOCXema npexpavLiaeT paboTy, HTO NO3BONAET
3aLLMTUTL ee OT NePerpy3oK No BXOAHOMY Ha—

1N4148
Y BX
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npsbxeHuvto. [ns peanvsaummy Tako 3aLMThi BXOL,
L Heobxoavmo COEQMHUTL C NITKOCOBbIM BEIBOLOM
CrMabKVIBAIOLLIErO KOHAEHCATOPa CETEBOTO BbiN—
pAMUTENS HePe3 Pe3ucTop, TUNOBOE €ro Co—
npoTuenexve kotoporo 2 MOm (puc. 5). Mpu
YKa3aHHOM COMPOTUBNEHUM BLIKITIOHEHUE Npe—
obpazoearens Gynet NpoucxoauTs Npy NPeBbI—
LueHuY Ha KoHpeHcaTope Hanpshkerus 450 B.
Bonee TOro, npy CHYKEHUY HANPSHKEHWA NPpu—
mepHo 10 100 B (TOK 4epes BbiBOA L OKONO
50 mKA) Npeobpazoarenb Takxe 6y et BbIK/o—
4aTbCA, HTO 3aLMLLAET MUKPOCXEMY OT nepe—
rpy3Kky Mpy paboTe € NOHVDKEHHBIM BXOAHBIM Ha—
NPSXEHVIEM.

COOTBETCTBYHOLLM BKITHOHYEHMEM JONONHUTENTb—
HbIX 3MIEMEHTOR MOXHO [0OUTLCA 3aLLTHI SIG0
TOMBKO OT MOBbILLEHUS HANPSHKEHVA CBEPX 0Ny C—
TUMOW BENWHUHBI (PUC. 6), B0 TOMBKO OT €70 Mo-
HVDKEHWA (prC. 7).

BbiekaroLLmii n3 BbIBopa X TOK MOXETYTNPaBndTh
3HaueHVeM TOKa orpaHuHeHus (puc. 3, 6). Yrpyn—
HEHHO rpachvK TUNOBOW 38BMCUMOCTU TOKA OrpaHi—
HEHIS |, 7 OT BBITEKAIOLLIErOTOKa |y BHIBORA X Mpit-
BeaeH Ha puc. 8. [ins 3apanus Toka Bbisopa X (1,
COOTBETCTBEHHO, TOKA OrpaHvHerus |y ) Mexay
BIBOZIOM X 1 BLIBOLOM UCTOKE BKIHOMIOT PE3MCTOP
(prc. 9). 3aBUCMOCTL TOKA OTPaHHEHsA OT COMpo—
TUBJIEHWA 3TOrO peavcTopa npusegera Hapye. 10,
TOK MOXET BbITb CHVKEH 10 YPOBHS B 30 % OT MaK—
cvimanbHoro (s TOPSwitch—-FX —po40%). Bos—
MOKHOCTb BHELLIHEIO YTIPARNEHMA TOKOM OrPaHuHe—
HYIS MO3BOSIAET L1151 KAXKAOr0 KOHKPETHOIO Cryyas
YCTaHOBUTL HEOGXOAMMOE 3HAHEHE 3TOr0 TOKa 1
CrPOEKTVPOBATL TPAHCHOPMATOP MAHAMASTbHBIX 2~
6apuToB.

Ecrnvk BbIBOZY X MUKPOCXEMBI NOOKNIOYMTL1BA
peavcTopa (pyc. 11), MOXHO Coenars TOK orpaHy—
HEHVIA 33BVICYMIM OT BXOAHOIO HaMPsKEHVA Npe—-
obpazoBarens. [1nA ykazaHHbIX Hapuc. 11 conpo-—
TUBIEHU PE3MCTOPOB |y cocTaBrneT 100 % ot
MaKCUMaITBHOTO 3HAYEHUS MPW HANPsKEHUY Ha
MIFOCOBOM BbIBOAE CITEKVBAIOLLEr O KOHOEHCATO—~
pa, pasriom 100 B, 163 % npu 300 B.

Korpa ToK BbiBOAA X HAX0AWTCH B UIHTEPBaIE
0...—25 MKA, MyKpocXema NpexpaLLaeT paboty,
1 3TO €€ CBOWCTBO MOXET UCMONb30BATLECA 1A
[VCTaHLMOHHOr O BKITOHEHUA W BLIKNIOYEHUS
npeo6paszosartens. [Mpymepbl cXxem aucTaHuv—
OHHOT0 ynpaenenus npeobpasosarenem no
Bxogy X npviBeaeHbl Ha puc. 121 13. Mpuyn-
paBreHun Npeobpasosarenem rno cxeme Ha
pvc. 12 BKITIOYEHVE NPOVCXOQUT NPY OTKPbIBa—
Huv TpanaucTopa VT1. Cxema Ha puc 13 pe-
MOHCTPVPYET COBMELLIEHVE PEXVIMA ANCTaHLW-
OHHOI0 OTKIOHEHUA Y BHELLHETO YrpasneHys
TOKOM OrPaHU4eHus.
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Tabnmya 2
Pexum Cxema BKITIOYEHUA
Puc. 5|Puc. 6]Puc. 7|Puc. 9] Puc. 11| Puc. 12 [Puc. 13[Puc. 14 | Puc. 15 | Puc. 16 | Puc. 17 | Puc. 18
3aluTa OT NOBLILIEHHOTO HanpsXkeHust  + + + + +
3aluTa OT NOHKEHHOTO HaMNPSHKEHUs | + + + + +
Ynpaenenve Duax HanpsokeHvem cetn|  + + + +
Ynpaenenue lumt HanpshkeHueM ceTu +
BHeuwHss ycTaHoBKa lumr + + + + +
JuctaHunoHHOE BKIKOYEHUE . + + + + + +
Tabmuya 3
3HaveHue napameTpa
MapameTp 0O603H. Mukpocxema Mvn. | Tun. [Make.
Pa6ouasn YacTtoTa (OCHOBHOM pexum), Ki'y f — 124 132 | 140
PabBouas qacToTa (pexum NoNoBUHHOM YacToThl), Ky 12 — 61,5 66 | 70,5
Monaynsums 4acToTs (OCHOBHOM pexum), Ky Af — — +4 —
Mopgynauusa 4acToTbl (PEXUM NOTOBUHHOM YacToThl), KL Af/2 — — +2 —
YacToTa Npy MUHUMANbHOM Harpyske B OCHOBHOM pexume, KI'y, fmin — — 30 —
UacToTa NPY MUHUMAITBHON HAarpyake B PeXmMe MOJIOBUHHOM YacToThl, Ky fvin/2 — — 15 —
MakcuMarbHbI K03 hUUMEHT 3anofiHeHust, % Diax — 75 78 82
MaKcuMarnbHbli koabrUMeHT 3anoTHEHKs Npy Toke Bbieoaa L v M 190 MKA, % Dmax im — 28 38 50
Bpems «msirkoro» crapra, Mc tsort — — 10 15
HaknoH KpuBow perynupoBaHus, %/mA Sp — —28 -23 | —18
BxopHoe conpoTueneHue no Boie. C, Om Zc — 10 15 22
BoiTekarowmit Tok no BeIB. C, MA lentr — -3 -1,8 | 0.6
Napametpbl Bxoaos L, X UM
MNMopor BbIKNIOYEHVS 3aLUMThI OT NPEBLILLEHUA BXOAHOTO HAMPsKeHus, MKA (L nnu M) lov — 210 225 | 240
Iuctepesuc lov, MKA — 8
Mopor BLIKNIOYEHUS! 3aUTbl OT MOHDKEHUS) BXOHOTO HaMPmMkeHusl, MKA (L nv M) lyy — 44 50 54
FucTtepesunc lyy, MKA 30
Topor BLIKMIONEHWS! MO BBITEKAIOLEMY TOKY, MKA (X vty M) 1REM(N) — -35 —27 | =20
Fuctepesnc lrempy » MKA — -5
Tok BblBOA@ L unu M npu 3ambikaHum Ha BeiBog C, MKA lic — 300 400 | 520
Tok BblBOZa X iy M npu 3aMbIkaHuM Ha BbIBOJ, UCTOKa, MKA Is — —300 | —240 | —180
ToK Hauarna yMeHbLLEHUS MaKCUMAJTbHOTO Ko3th(uUMeHTa 3aN0NHEHNs, MKA (L v M) lLipg) — 40 60 75
HaKoH KpUBOW CHIDKEHUSt MaKCUMaJTbHOTO KoadhdrumMeHTa 3anotHeHus, %/MKA — — — 025 | —
3afepkKa BHELUHErO BKIMIOYEHUA 1 BBIKIIOYEHNA, MKC Tr — — 2,5 —
MapameTpbi BX0Aa ynpaBneHus Yacroron F
MNoporosoe HanpsbkeHve, B Ur — — 2,9 —
BxoHOM TOK Npu coefrHeHu ¢ BbIBOAOM C, MKA I — 10 40 100
MNapameTpbl Leneur 3aluTbi
TOP242
P.G.Y.R,F 0,418 | 0,54 | 0,481

TOP243 P, G 0,697 | 0,75 | 0,802
TOP243Y,R, F| 0,837 0,9 |0,963
TOP244 P, G 0,93 1 1,07
TOP244Y,R, F| 1,256 | 1,35 [ 1,445

To orparuietms, A lr | TOP245Y, R, F| 1,674 | 1,8 | 1,926
TOP246Y, R, F | 2,511 2,7 |2,889
TOP247Y,R,F| 3348 | 36 |3,852
TOP248 Y, R, F| 4,185 45 14815
TOP249Y,R, F| 5,022 54 |5,778
TOP250Y, R, F| 5,859 6,3 | 6,741
Mopor BLIKNIOYEHUs! N0 TemnepaTtype kpuctanna, °C Torr — 130 140 | 150
Fvuctepeanc Torr, °C — — 75 —
BbixoaHbie napamMeTpbl
TOP242 — 156 | 18
TOP243 — 7.8 9
TOP244 — 52 6
Roson TOP245 — 39 4,5
T=55°C TOP246 — 2,6 3
TOP247 — 1,95 | 225
TOP248 — 1,56 | 1.8
TOP249 — 1,3 1,5
CONpOTUBITEHUE CTOK-MCTOK BO BKIOUEHHOM COCTORHMM, OM TOP250 — 11 11,28
, TOP242 — 257 | 30
TOP243 — 129 | 15
TOP244 — 8,6 10
Rosion TOP245 — 645 | 7,5
T=100°C TOP246 — 4,3 5
TOP247 — 322 | 3,75
TOP248 — 2,68 3
TOP249 — 215 | 25
TOP250 — 1,85 | 2,15
Mpo6rBHOE HaNpsXeHUe CTOK-UCTOK, B — — 700 — —
Bpemsi HapacTtaHus, HC tr — — 100 —
Bpems cnapa, HC te — — 50 —

10



+0O-

MCTOHHUKM NUTAHUA

+O + O

[72]

+O

Ugx

Ugx

—0——4

Puc. 15 Puc. 16

B cxeme Ha puc. 14 oTKpbIBaHWE TPaH3UCTOpa
MPYBOOUT K NOSIBIIEHIO BTEKAIOLLErO B BbIBOA L
TOKa 400 MKA 1 BLIKIIOUEHMIO MUKDOCXEMBL. Cxe—
Ma Ha prc. 15 unniocTpupyeT 06beMHeHre pe—
XVMOB /CTaHLIMOHHOIO yrpaBNeHus v 3alUmMTbl
OT BbIX0fla HAaNPsHXXeHUs CETH 3a AOMNYyCTUMbIE
npegerbl (OTKNK4eH1e Mpeotpasosarens Npo—
UCXOOMT NPV OTKPbIBAHUM TpaH3ucTopa VT1).
Ewue opuH BapyaHT oMCTaHLMOHHOr0 yrpaene—
HUA MpYBeieH Ha pivC. 16: OTKPLITOMY TRaH3UC—
Topy VT1 COOTBETCTBYET BKNIOYEHWE Npeobpa—
3oarensd. [1ns o6ecneveHus ranbBaHUHECKOM
Pa3BA3KMN C UCTOHHUKOM YNpaB/IstoLLEr0 CUrHa—
naVT1 na puc. 12—16 moxert 6bITb ¢hoToTpaH—
31CTOPOM OMTONapkL.

ADa280 1 8 1pp.2pp 32MSPS napann

B AD9288 2 8 - Ez PP 40[80’100 MSPS napann.
AD7476/718 71 1211018 +VDD 1M5Ps nocn.
aoraroz |1 1012 SVREF | 1751.5MSPS |  napann

| Ap7492 J: 1 12 +25 1MSPS napann.

| AD7475/95 71 12 +VREF 71;]@ ) nocn.
AD7BSTIE | 28 #VDD; +VREF| 200125 ksPS nocn.
AD7BQE 1 12 I +25 110 220 I(SPS nocn.
“apTess | 1 425 <.> 200KkSPS napann.

' ADT66N4 1 16 2.5 100/570KSPS  nocnJnapann. |
ADT663/5 1 16 12515110  250/570kSPS  nocn./napann.|
AD1555/6 1 24 2225 256kSPS  nocn/napann.|

h . K ’
" @ . -l sph@

Hosbi#f agpec B nHTepHer

u SE\‘,\ILC%% Hossie cepuu ALLN

Puc. 13

47 k

HUMATLHOM 33/1EKKOM BbIIAET OHE—
pepHo uMnynse (em. puc. 17 8 [2)).

B 1a6n. 2 npuBeaeHsI BO3MOXHbIE
COYETaHMA PA3NNHHBIX PEXUMOB Pa—
60THI MUKpOCXeM ¢ BbiBogaMM XU L ¢
YKa3aHrem Ha COOTBETCTBVIOLLIE py—
CYHKU, A MUKPOCXEM C BLIBOAOM M
MOXHO BOCTIONL30BaTLCATabN. 2B[2).

OcHoBHbIE NapaMeTphl MUKPOCXEM
npvBefeHbI B Tabn. 3.

VT1
45k

Ugx

7k RiL

Puc. 17 Puc. 18

Ynpaenexve no xopam L u X MOXeT ocyLue—
CTBIATLCA HE3aBMCUMO. B kayecTee npumepa Ha
puc. 17 noKasaHa Cxema COBMELLIEHWA KOHTPONA
33 HANPSHYXEHVEM CETU M BHELLHSAS YCTAHOBKA TOKa
orpaHnyeHus, a Ha puc. 18 3t yHKLMM gonorn—
HEHbI PEXUMOM AUCTAHLIMOHHOIO BKAHOUEHMA,

YrpaBneHve no Bxoay Xv Lno3sonsieT He Torb—
KO BKIIO4ATL M BLIKIKOYATL NpeobpasoBarens, HO
U CUHXPOHU3MPOBATS €r0 paboTy BHELLIHMM MM—
nynscamu. Tak xe, kak n B TOPSwitch—FX, BHyT—
PEHHIIA reHeparop Mpy BbIKIKHEHM BCEraa non—
HOCTbKO hOpMUPYET NOCNEAHUA BLIXOAHO
NUMMYNLC Y OCTaHABNMBAETCAH B COCTOAHNA TOTOB—
HOCTU K reHepaLim cnegytoLero. Mpu noctynie—
HUM Pa3peLLIAKOLLEro CUrHana reHepaTop ¢ Mu—

Cunossie IGBT moaynu

OkoHyanve crnenyer

Ceprewv BUPIOKOB,
editor@dian.ru

S~ % Jumeparypa:

1. C. Buprokos. CeTeBbie 06paTHOXO[0BbIE MC—
TOYHUKM UTEHUA HA MUKPOCXEMAX Cepuu
TOP22x. — Cxemorexrvika, 2002, Ne 7, ¢. 6—10,
Ne8,¢c.7—9,Ne9c. 7,8.

2. C. Buprokos. Ceresbie 06paTHOXO[O0BbIE
UCTOYHUKM MUTAHWUA Ha MUKPOCXemMax
TOPSwitch—FX. — CxemorexHiika, 2002, Ne 10,
C. 14—17,Ne 11, ¢. 9—11.

3. C. Buprokos. CeTeBbie 06paTHOXOLOBLIE
UCTOYHUKM NUTAHUA Ha MUKPOCXeMax
TinySwitch—Il. — CxemotexHmka, 2002, Ne 12,
c.8—12.

4. TOP242-250. TOPSwitch-GX Family.
Extended Power, Design Flexible, EcoSmart,
Integrated Off-line Switcher.
<www.powerint.com>.

5. TOPSwitch-GX Flyback. Quick Selection
Curves. Application Note AN-29.
<www.powerint.com>.
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CrabunusaTopbl HanNpaXXeHus
C ManbiM TOKOM MOTpe6neHmnA

B xypHane «CxemomexHuka» Ne 7, 3a 2002 2. 6bina onybnukoeaHa
cmambs 0 NIPOCMOM MUKPOMOWHOM cmabunu3samope HanpsiXeHus,
rocmpoeHHOM Ha d8yX N-KaHanbHbIX noneebix mpaxHsucmopax. o
cnedam moti nybnukayuu aemopom 6binu pa3pabomaxbl U U320Mos-
neHo 0sa Opyaux eapuaHma aHano2u4HbIX cmabunu3amopoe Hanpsi-
WEeHUS! MOCMOSIHHO20 MOokKa Ha JOCMYNHBLIX KOMIIEKMYOLUX, UMero-
wWux Nyquiue, YeM y npomomuna napamempsl. 3mu cmabunusamopsi
Mo2ym Halimu npuMeHeHUe 8 PasfIudHbIX KOHCMPYKYUSAX C a8MoOHOM-
HBIM NUMaHueM npu nompe6nsieMoM Hazpy3kol moke 0o 200 MA.
Cob6cmeeHHbIl MOk cmabusuzamopoes npu 3moM He fnpeeabiuiaen

20 MKA 80 scem Quana3oHe 6X00HO20 HaNpPsKeHUs! U MOKa Hazpy3Ku.
B pside cnyyaee onucbkieaemble ycmpoticmea erioJiHe cMozyim 3ame-
HUMBb coepeMeHHble uHmezpansHbie KMOIT cmabunu3amopsb).

a puc. 1 NpuBefeHa cxema 3KOHO—

MWUYHOTO KOMMEHCALMOHHOIO CTa—

6éunmaaropa Hanps>KeHUa oTpuua—
TeNnbHOU MONAPHOCTU Ha BLIXOAHOE
HanpspkeHue —5 B. Tok nokos 3Toro cra—
6éunusatopa COCTaBNAET OKONO 8 MKA npu
BXoAHOM Hanpsxenun 10 B. Mpu name—
HeHuK Toka Harpyaku ot 0 o 200 MA Bbl—
XOAHOE HanpsxeHe uamMeHseTca He 60—
nee yemHa 0,1 %. OTKIOHEHWE BLIXOOHOIO
HaMpPsXeHVA B 3aBUCUMOCTU OT BXOAHOIO
NpaKkTU4ecKU IMHERHO W HE MPEeBbILLIAET
3 % NpY U3MEHEHWU BXO[HOIO HanpsKe—
Hua ot 8 po 18 B. TKH sbixogHoro Hanpsa—
XEHWA oTpuuaTenieH U cocTaBnseT npu-—
mepHo 6 MB Ha 1 °C.

VICTOYHMK OMOPHOIO HanpsXXeHUa Bbl—
nonHeH Ha ceetoguone HL1 1 éunonap—
HbIX TpaHaucTopax VT4, VT5 B auogHOM
BKIOYEHUM. Ecnn HanpskeHne Ha BLIXO—
e ctabunuaaropa Mno KakuM-To Npuyn—
Ham 6yfeT yBenmunsaTbea (Mo abconoT—
HOW BEnU4UHEe), 3TO MpUBEaEeT K poCTy
HaMPSXEHWUA 3aTBOP—UCTOK TPaH3UCTO—
pa VT3, B peaynstate 3TOT TPaH3UCTOP
OTKPOETCA 4YyTb CUNbHEE U CHUSUT Ha—
NpsiXXeHne 3aTBOP—-UCTOK TpaHaucTopa
VT2, 4TOo NpMBEAET K cTabunuaaymm Bbl—
XOAHOro HanpsbkeHus. Cxema BKIIIo4eHNA
ronesbIX TpaHaucTopos VT1, VT2
B YEM—TO HANOMUHAET COCTaBHOM

cA cTabunmaauns BbIXOAHOrO Hanpshxe—
HusA. Tepmopeauctopbl R3, R4 ¢ otpuya—
TenbHueIM TKC cHUXalT 3aBUCUMOCTb
BbIXO[JHOIO HAMPSHKEHWA OT TEMMNEPATYPbI.
Peaucrop R1 — Harpy3ouHbii ana VT2.
KonpeHcaTop C3 npenarcTeyetr camo—
BO30Y>XOEHUIO cTadunusaropa.

Ha puc. 2 nprBefeHa cxema SKOHOMUY—
HOMO CTaBunMaaTopa HarnpsHKEHWs MOJIOXU—
TensHol nonspHocTh. Ero ocHoBHbIE Na—
pamMeTpbl Takue xe, Kak Uy NpeabIayLLero
crabunusaropa. B otnuure o1 KOHCTPYK—
Lum, onucaHHol B [1], B crabunmsaTop BBe—
[EeH y3en 3aLuTbl OT Neperpysku no Toky
(VT1, VT2) 1 cHMmxXeHa 3aBUCUMOCTb Bbi—
XOQHOro HanpsbkeHus ot sxopaHoro (VT3).
Hanpsxernve crabunusaumy 3aBucuT ot
Tvna v Ymucna ceeroguopnos HL1—HL3 n
rioporoeoro HanpsxxeHus VT4. Peauctop R6
YCTpaHAET CamMoBO30YXAEHMe.

3almTa ot Neperpy3ku BbIMONHeHa Mo
TPAOULIMOHHOW CXeme — MNpU yBENUHEHUN
NnoTpebnAeMoro Harpy3kom Toka pacTteT
nageHue HanpsbkeHus Ha peauctope R3.
Korpa oHo cocrtasur 6onee 0,5...0,6 B,
TpaHaucTop VT1 oTkpoeTca, cnefosaresb—
HO, OTKpOETCA U VT2, KOTOPLINA LLYHTUpYET
nopavy 4Yepe3d R1, R5 oTtkpeiBawLlero
HanpsxeHua ana VT5. MNotpebnaemblin

R33,3 VT5 KP1014KT1A

B www.dian.ru

POGOHHBIN 3HMGEKT, UHOTAA MOXET NOTPe—
60BaThCA 3aMeHa HEKOTOPbLIX U3 HUX Ha
nneHo4Hble K73-9, K73-17. C uenbto co-
XPaHEHUA BbICOKOW 3KOHOMUYHOCTU OK-—
CUHbIE KOHOEHCATOPLI CnepyeT B3sTh C
BO3MOXHO MEHbLUMM TOKOM YTEHKU, Xe—
natensHo He npesbiLawyM 1 MKA npu
HanpsxeH 15 B. ABTop ucnonb3osan
06blYHbIE aNOMUHUEBBIE KOHAEHCATOPLI
dmpmbl Rubycon, ToK yTeUKN KOTOpbIX He
npesbian 300 HA NPy KOMHaTHOW Temre—
paTtype. Bce nonesble TpaH3UCTOpbI Xena—
TENLHO UCTIONBL30BATL C BO3MOXHO 6onee
HM3KVM NOPOrOBLIM OTKPbLIBAIOLLMM HaMpsi—
»eHvem. Bmecto KIM3016 moxHo npume—
HUTL TpaHaucTopbl KM301, 2301 ¢ nobbiv
6ykBeHHbIM nHaekcom unu Kr304A,
2MN304A. TpaHauctop KINM501B sameHseT—
ca nobbim 13 cepuin KM501, K1014KT1.
MpUMEHEHHBIN B KAYECTBE CUINOBOIO TPaH—
3ucTopa n—kKaHanbHbI KMoy Ha MOIMM-
TPaH3KUCTOPE MOXHO 3aMEHUTL Ha MBOoN
13 KP1014KT1, K1014KT1, npu stom pac—
cevBaemMas Ha HemM MOLLHOCTb He I0MKHa
npesbiwate 0,5 Br. [NpumMeHys Ha ero me—
cte TpaHauctop KIM7131A9, MOXHO yBe—
NIUHUUTL PACCEMBAEMYIO HA HEM MOLLHOCTb
1o 2 Br, a ¢ Tpanauctopom KIM7440 ewe
6onbLue. Bripoyem, Heo6xoAMMOCTL B 3TOM
MOXET BO3HUKHYThH Nl B TOM Cry4ae,
ecnu NMoAKITIHYEHHOE K TakKoMy cTabuinaa—
TOpPY YCTPOWCTBO BO Bpemsi BbIXOAa U3
«CrsALero» pexuma 6ypet notpebnatb
3HauuTenbHbi Tok. KT31071 3ameHseTca
nobeimuz cepuit KT3107, KT6112, SS9015,
BC556, 25A992. OctarnbHble bunonapHsie
TPaH3UCTOPbl 3aMeHUMbl Ha KT3102,
KT6111, SS9014, BC547, BC549, 25C900,
25C1222 ¢ nbbIM MHAEKCOM.

BrIxogHOe HanpsbkeHvie CTabUnM3aTopoB
3aBUCUT OT YMCNa U TUMNa nocrepoBaresb—
HO BKJTIOYEHHBIX CBETOAMOR0B WWnn Ma—
JNIOMOLLHbIX GUMONAPHBIX TPaH3UCTOPOB B
JVIOQHOM BKJTIOHEHMM. Tak kak Bce TpaH-—
3UCTOpbI paboTaroT B MUKPOTOKOBOM pPe—
XUMe, 4511 YCTPaHEHWA BIIMAHUA BHELLIHWX
HaBOJIOK MOXET MOTPebOBaTECA SKPaHU—
poBka nnatbl. Ecnu npu yBenuueHun Toka
Harpy3ky HabniopaeTcs 3amMeTHoe yBenu—
YeHUe BbIXOAHOIO HarMpsKeHUs,
3TO CBUOETENBLCTBYET O BO3BYX—
[eHun cTabunuaaropa. KoTopoe
yCTpaHaeTCa BBeAeHUEM Lernen
QOC no NnepemMeHHOMy Harnpsxe—
Huto [2]. PabotaroLupe B kavecTse
WCTOYHMKA OMOPHOTO HaMpPsXKEHWA

ceetoamMoabl AOMKHbI 6biTh 32—
LMLLIEeHB! OT Apkoro ceeta. Cxe—
Mbl CTA6UNM3ATOPOB NErkO MOryT
6bIT MOAUULMPOBaHLI AN pe—
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VT1 KP1014KT1A

STUM CTabUNM3aToOpPoM Tok ByaeT
okono 12 MKA nNpu HanpskeHun
nutaHua 10 B.

B crabéunusaropax MOXHO UC—
MOMNb30BaTH MOCTOAHHBLIE PE3UCTO—
pbl O6LLEr0 NPUMEHEHUA TUMOB

Ugx
8..18B

o-  C1-4, C2-23, MJIT nnu nmnopr—

Hele. TepmopeaucTopsl — MMT-1,
Ugx MMT—4 unu niobble gpyrve aHano—
rmyHeble. HenonspHbie koHpaeHca—
Topbl — K10-17, KM-5, KM-6,
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K10-7. Tak KakK 3TW KOHAEeHCcaTo—
pPbl MOTYT UMETb 3AMETHBLIA MUK—

o~  LUEHUA KOHKPETHBIX 3a0AaY.

Axppen Bytos,
butov@friends lll.pp.ru
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MukponpoueccopHoe 3apsagHoe
vcrpoucTeo ana Ni-Cd

AKKYMYNATOPOB

Cpok cnyx6bl akkyMy isimopoe U ux 3Hep2oemMKocmb rnociie 3apsioa
npsiMo 3asucsim oM MoYHOCMU 8bINOSIHEeHUsI peKkomMeHoayut rpous-
eodumensi no pexumam 3apsida/pa3psidoa. Onucbleaemblll HUXe He-
CNoXHbBIU Npubop Ha 6aze Mukpornpoyeccopa ¢upmbi Microchip ae-
momamu3upyem npoyecchl 3apsda u 80CCMaHo68/1eHUsT HOMUHaIIbHOU

eMKOCIMuU aKKyMyInsamopoe.

HEKTVBHOCTL 3aPAAHBIX YCTPOMCTB, BKO—

TOPbIX Peanu3oBaH NPUHLMN 3apSAKKU C

MOCTOSHHBLIM TOKOM, OBLLIEN3BECTEH N OHe—
sueH. OfHaKO A4is CKITIOHEHWA Nepe3apsaku
TaKvie yCTpONCTBA AOMKHLI MMETH B CBOEM COCTa—
BE CYICTEMY KOHTPOJT5 YPOBHSA 3apsifia aKKYMyIs—
TOpa v NpefyCMarpyBaTL BOSMOXHOCTb aBTOMa—
TUYECKOro OTKIIKYEHWs akkymynsTopa no
OKOH4YaHWKM 3apsaakv. Kpome Toro, o6LLen3secT—
HOM SIBNSIETCS HEOOXOOUMOCTL CTabUNM3NPOBATL
TOK 3apAaKU.

Ewje ogHumM HeoOCTaTKOM MHOTMX 3apsifi—
HbIX YCTPOWCTB SIBMAETCS HEBO3MOXHOCTb
paspsanTb HACTMHHO PasPsXKEHHBIN aKKyMy—
NIATOP, @ yacran 3apsaKa He NOMHOCTLIO pas—
PSKEHHOrO aKkyMynaTopa BeAeT K nocTeneH—
HOMY CHVDKEHWIO BEMUYMHBI €70 HOMUHAMBHOM
EMKOCTW.

Mpennaraemsiin BHUMaHWIKO YATaTENEN NPY—
60p pearmsyeT NPUHLMN 3aPSAKN NOCTOSHHEIM
TOKOM. B npréope nMeeTcs NporpaMMHO pe—
anvM30BaHHas OyHKUWS NONHOM Paspsfikv ak—
KyMyFISITOpa, 4TO NO3BOMAET NPOBOAUTL KOH—
TPONbHO-TPEHUPOBOYHLIN UMK Ans
BOCCTAHOBNEHUS EMKOCTW B aBTOMAaTtn4eCKOM
pexmve. KOHTpOnt ypoBHA 3apsfa u pasps—
[1a akkyMynsitopa NpOu3BOAWTCH BCTPOEHHLIM
B MMKPONPOLIECCOP KOMNapaTopoM Ha NpOTs—
XEHWM BCEro BpemeHu 3apsfa/paspsaa npy
NOAKNIOYEHHON K aKKYMYNATOPY Harpyske.
Mpybop MOXET HE3ABUCMMO NMPOU3BOAUTE 38—
pRn/paspag OfHOro UM ABYX aKKyMYfsITOPOB.
Mocne 3aBepLUeHWs 3apAKKM aBTOMATUHECKU
NPOV3BOAMTCS OTKITIOHEHWE 3apsiiHO—Paspaa—
HbIX Lienen OT akkyMynsitopa nytem nepeso—
12 ynpasnsloLLYX TPAH3VCTOPOB B BLIKITKOHEHHOE
cocTosHve. [NnTaHre Npnbopa MOXeT NPOU3BO—
OUTHLCS OT CETEROMO HECTABUIIM3MPOBAHHOMO MC—
TOYHMKA NOCTOAHHOIO Hanpsxerna 7...12 B, 4to
YO06HO B 6bITy. MakCymarbHbIN TOK UCTOYHUKE
HaNPSHKEHWS [IOMKEH MPEBBLILLIATH CYMMAPHBIN TOK
33PANKN AKKYMYNSTOPOB.

MpyHUWNVanbHas cxema Mprdopa n3otpaxeHa
Ha pue. 1. OcHosa Nprbopa — MUKPONpPOLIECCOp
DD1 PIC16C620, 3anporpaMM1MpoBaHHbIN Ans pa—
6oTbIc TakToBbIM RC-reneparopom. Erospemsiza—
natoan Lenoqka C2R2 3agaeT vacToTy nopsigka
100K L.

WHavkaywsa pexmmos paboTel npubopa
NPOVU3BOAUTCS C NOMOLLbID CBETOAMOAOB
VD2, VD3. Ceetopnopn VD2 pa6oTtaeT npu
NOAKMOYEHUN OfIHOTO aKKyMynaTopa (KOH—
TakThl 1, 2 KOHTAKTHOWM konopku X3), a cee—
Toamop VD3 paboTtaer npu NOAKNIOYEHUN
BTOPOrO (KOHTaKThl 3, 4 KOHTAKTHOW KONOAKM
X3). OrivHHbIe BCMBILLKK CBETOAMOA0B 060—
3HAYAI0T PEXUM paspsaaa, KOPOTKUE OWHOY—
Hble BCMBILLKY — PEXUM 3apsifa, navykv no
TP KOPOTKMX BCTIbILLKM — OKOHYaHVie 3apana v
OTKIIOHEHVIE 3apAaHO—pa3pRaHBIX Lienew. B cry—

x1 Vo1

[T oar |3, +5B

3apAHOro Toka. BMecTe € Tem Ha OMBITHOM 3k—
3emnnape Npubopa NPpY SMEPEHNN BEMNUMHE
3apANHOro TOKA B HAYane 1 B KOHLIE 3apana ak—
KyMYInSTOpa eMKOCTbHO 700 MA/Y pasHmLA TOKOB
cocrasuna 9 MA (npuToke 3apspa 61...70MA M
NPV YCTaHOBKE KEDKA0r0 TPAH3VCTOpa Ha pagna—
TOp B BYAE NPAMOYTOMTBHOM MNACTUHBI MTOLLAMB
150 MM2). O4eBUAHO, HTO NOFPELLHOCTL, HE NMpe—
BbiLLatoLast 14 %, BnonHe fonyctuMa ois 6biro—
BOI0 38PAOHOO YCTPOCTBA.

Harpy3skoi B pexxvme paspaga v npy nsmeps-—
HUW YPOBHA 3apAfia aKKyMyIISITOPOB CITyXXaT TpaH—
auctopnt VT2, VT4. [ina yctaHoBKU TOKa paspsga
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Puc. 1

4ae OTCYTCTBY aKKyMYIATOPOB 3apsiIHOE YCTPOI-
CTBOHaxoaUTCA B pexxuvMe OXKmngaHus, U CBeToan—
Ofbl He CBETATCA.

B npouecce 3apspa/paspsiga namepexve
HanPsXeHWA Ha akKyMYynAaTope NPOM3BOAUTCA
kaxgsle 10...20 ¢ nog Harpy3kow (Npu BKITIO—
YeHHOW paspaaHoM uenu). Hanpsixenne Ha
aKKYMYNATOpEe CPABHMBAETCH C 3TANIOHHBIM,
KOTOpOE yCTaHaRNMBAETCA Ha BLIBOAE 1 MUK—
ponpoueccopa ¢ NOMOLLLI0 NEPEMEHHBIX pe—
3ucTopoB R5 n R6 pasaensHo ana pexvmos
3apspa v paspspa.

WcTouHmvKamm Toka ans 3apsaa akkyMyrs—
TOpOB cny>ar TpaH3ucTopsl VT1 1 VT3. Ecnn
nperebpeys NafieHMeM HanNPsXXeHus Ha No—
neBbIx 6YhepHBIX TPAH3UCTOPaX MUKPONpoLIeC—
copa, Tok ., 3apsifia MOXHO onpeeniTL Mo dop—
myre:

I3ap.= P15V Uk VUsa)Re, ()

rae U, — Hanpsbkenve nutanma 5 B; h, o —
KO3(XPMLIMEHT Nepesiaqm Toka 6a3el TPaH3UCTO—
poB VT1, VT3; Uy — HanpsixXeHne Ha akkyMy—
nsiTopax, KOTOPOe B MpoLiecce 3apaiKkn 6yaeT ns—
mensTes B npenenax ot 0,9 no 1,5 B; Ugy —
Hanpsxxerne 6a3a—3MuTTEp TpaH3nCTopos VT1,
VT3 (okorio 0,6 B); Rg— cymmaproe conpotve-
neHve peancTopoB B Lieny 623kl TpaxsmucTopa VT
nmVT3.

OnucaHHbIN BhILLE YNPOLLEeHHBIN NOAXOof K
pacyeTy 1 KOHCTPYMPOBAHUID UCTOYHUKE 38—
PSOHOIO TOKA HE Y4UTLIBAET nameHerme hy, 5
u Ug, MpU Harpese TpaH3WUCTOPOB U M3Me—
HEHWE HaNpsXKeHUs aKKyMynaTopa B NpoLec—
ce 3apapa. Ha npakvike 310 NpYBOANT K [ONOM—
HUTENLHOMY YXYALEHNIO CTabUTBHOCTK

crpaseamwea chopmyna (1), Ho Hanpsokerme Uy
crnefyeT NOACTaBUTE paBHOE HY IO

AnemenTblJ1, J2. VD1, C1, DA1 06pasytoT yc—
TPOVICTBO KOMMYTALMM U CTAOW 3L HarpsKe—
HvsA. Ecnin COBMECTHO € 3apsdHbIM YCTPOMCTBOM
npeanonaraeTcs MCNob30BaTh CETEBON UCTOY—
HVIK NOCTOSIHHOIO HAMPSDKEHWS, Y KOTOPOTO LieHT—
PasIbHBINA KOHTAKT pa3bema COEMHEH C NMIKOCOM,
TOpasbeM J2 Ha mnary MOXHO He yYCTaHaBNVBaTh,
aBmecTo VD1 MOXHO yCTaHOBUTL NEpeMbIHKY.
Ecnvnpennonaraetca ncrnonb30Bars CETEBON UC—
TOYHUK CO CTAOUIIMSMPOBAHHBIM MOCTOSIHHBIM Ha—
npsxeHvem 4,5...5 B, T0 ero MOXHO NOOKOUMTL
HENOCPeOCTBEHHO K Lienn +5 B, He ycTaHaenvean
Ha nnaty DA1nVD1.

Jetanm 3apsigHOro yCTporCTBa CMOHTVPOBa-—
HbI HA IBYCTOPOHHEN NEYATHON MMaTe PasmepoM
57%35 mM. Bce TpaH3ncTophl M CTabunmaarop Ha—
npsbkeHna DA pacnionoxeHsb! BOOSb Kpasi Miars
M YCTAHOBNEHBI Ha OfWH —0BpasHbIN paguaTop,
HO C 0653aTeSTLHON U30MNALMEN Hepes CIIKOaSHYI0
WM OTOPONNACTOBYHO MPOKIAMKY.

IMNpw ycTaHoBKe NepeMeHHLIX peancTopos R7.
R8 Ha BHELLHIO NaHens Nprbopa v ncnomnb30—
BaHWM COOTBETCTRYIOLLIEN LLIKATHI CYKa3aTenem Ha
OCM [IBVIKKA PE3NCTOPA MOXHO BBICTPO MEHSITH TOK
3apsiaa, NeperHacTpansas Nprbop ans sapsaa
PasHbIX MO HOMUHAITEHON EMKOCTU aKKyMYTATO—
poB. TaKoN TEXHUHECKMIN MPYEM PaCLLMPUT BO3—
MOXHOCTU Nprbopa.

HacTpoia 3apaaHoro yCTponcTea MporaBoauT—
€A B CneuyansHOM pesxumve. [ns ero BKoyeHvs
HEeOBX0AMMO HaXKATh U yAepXVBaThL KHONKY SB2
«Pas3psfi», nepesanycTums MporpamMmMy MUKPONpo—
Lieccopa, KparkoBpeMeHHO Haxar KHOMKY SB1
«C6poc», 3aTem oTnycTUTL KHONKY SB2. O BIITH0-
HYEHM PexXMa HaCTPOVKV By ET CUrHANM3VPOBATb
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HerpepbIBHOe ceeqerve ceeToanona VD3, fanee
CTeflyeT OTPeryrvpOoBaTh 3Ta/IOHHbIE HAMPXKEHUA
3apAfa v paspAaa Ha BbIBOAE 1 MUKPOMpOLIECco—
pa. AnaaToronpuyceeTsLLemes ceetoavoae VD3¢
MNOMOLLbHO peaucTopa RS HaA0 YCTaHOBUTL Hanpsi—
»eHvie 3apada 1,5 B. danee cnegyeTHaxXatbu 07—
nyCTWTL KHorky SB2, Ny SToM noracHeT ceeToan—
of VD3 u HaqHeT cBeTuThes ceeTopvor, VD2. C
NOMOLLBIO peamcTopa R6 HeoBx0aMMO YCTaHOBUTL
HanpsbkeHve paspaga 0,9 B.

Perynvpoeka HeoBxoarMoro Toka 3apsaaa npo—
U3BOOMTCA CNIOMOLLbo peavcTopos R7, RBB pexu—
me 3apsana. [nA nepeeofa 3apsiHoroyCTponcTea B
3TOT PEXUM [IOCTATOHHO KPATKOBPEMEHHO HAXKATbL
krornky SA1 «C6poc», anocrneosarernbHO C akky—
MYJIITOPOM NOOKITIOHUTE MATTMaMIEPMETP.

Mpy NoNb30BaHWUW 3apsAHBEIM YCTPOUCTBOM
BKITOHEHVIE PEXUMA 3aPAAa NPOM3BOAUTCS aBTO—
MaTVHECKV NPV MOLKITKONEHVW K pasbemy J3 pas—
PFHKEHHOMO aKKyMYNATOpa W MOCIIe €ro nosiHO—
ro paspsaga B pexxuvme paspapa. Pexwviv paspapa

BKJII04AETCA KPaTKOBPEMEHHBIM HaXXaTUeM Ha
KHonky SB2 «Pazpspy. MpuHyamTesnbHO npekpa—
TWUTb Pa3pPsa MOXHO, BPEMEHHO OTCOSAVHUB aK—
KyMYTIATOP Wi Haxxas Ha kHoriky SB1 «Cépoc».
Bo BTOpOM CrNyHae npekpalLieHve paspapa npo—
M30MOET Cpasy anA AByX akKyMynsTOpOB.

M3roToRNEHHLIN aBTOPOM 3K3eMNIsip Nprbopa
MNOKAa3as1 BLICOKYHKO HAAEXHOCTb Y MPaKTUHHOCTb.
3a [1Ba—Tpy KOHTPONLHO-TPEHVPOBOYHBIX LMKIa
Npv6op BOCCTaHABVBAS EMKOCTb NPaKTUHECKU
6e3Ha[EXHbIX aKKyMyTISTOPOB, TEM CaMbIM MPo-—
LNEBas UX PECYpC.

Maxcum MpuiLiko,
mgrishko@mtu—net.ru

OT pepakumm. TemneparypHyto HecTa—
GUITBHOCTL TOKOB 3aPAIKV U PA3PAIKA MOX—
HO 3HAYMTESIEHO YMEHBLLIUTD, ECIIU PE3VIC—
Topul R7, R8, R10, R11 nepeHecty 13
6a30BbIX Lener TpaHaucTopos VT1 nVT3e
LIENMW MX AMUTTEPOB, MU 3TOM VX COMPOTUB—
NiEHVe crelyeT YMEHBLLIMTL NPUMEPHO B 50
pas, a fonycTviMas MOLLIHOCTb PaccesHUA
JomkHa cocTansts 0,5 BT. B Lenv konnek—
TopoB TpaHavcTopos VT2 u VT4 cnepyet
BKJHIOHVTL Pe3MCTOPbI, kKoTopble GyayT onpe—
JEeNsiTh TOKM Pa3psiiky aKKYMYTIHTOPOB, 8C0—
npoTveneHve peavctopos R12nR14 ymeHb—
WWTb [0 BENUYUHLI, o6ecneqvBaioLLeV
paboTy TpaHancTopos VT2 1 VT4 B pexvive
HacbiLLienvst (MpumepHo 1 kOM). PacqeT Toka
3apsiaK MOXHO GyLeT Npo13BoaMTL Mo Pop—
myrie (1), CKITIO4VB U3 Hee koadhdmureHT
nepenaquv Toka 6asbl h, .

3apsaaHblie YCTPOMCTBA
ANA repMeTUYHbIX CBUHLIOBbIX
KMCJIOTHbIX aKKyMYNfATOPOB

B nocrniedHee epemsi 8 npodake NosisuUNUCEH 2epMemuYHbie CeuHUo-
eble KUC/IomHble akkymyssamopst (SLA). Mx ucnone3yrom e 6rokax
pe3sepeHo20 numaHus komnbstomepoe (UPS), oxpaHHbIX u usmMepu-
menbHbIX cucmemax, ¢hoHapsix u Opyaux npubopax, mpebyroujux ae-
moHOMHO20 numatusi. 3 ecezo Ouana3oHa 6bINyCKaeMbIX akKyMy-
nsmopoe e paduoasieKMpPOHHbLIX yCmpolicmeax Yauje ecea2o Uucro’ib-
3yromcea akkyMynsmopsl Hebonbwolil emkocmu 1,3—12 A-4 Ha Hanpsi-
eHue 6 unu 12 B. Yempoiicmea Onsi ux 3apsida u npednazaemcsi ea-

wemMy 6HUMaHURO.

0 CPABHEHUIO C HUKENb—KaMUEBBLIMU

SLA akkymynstopbl (AK) umetot 6oree

HW3KYIO LieHy Y BTOXe Bpems Bonee yaob—
Hbl B3KCTUyaraLmu, 0COOEHHO B TEX CITy4asnX, Kor—
na HyxHa 6orbiuan emkocTb. MopobHble AK
BLIMYCKaIOT MHOTVE NPOV3BOAUTENW, U VX Napa—
METPbI MOMYT OTIMHATECH, NO3TOMY NEPe MCToNb—
30BaHWEM KOHKpeTHoro AK xernatensHo 1syqunTb
JIOKyMEHTALMIO Ha HETO.

[lns1 yCTPOVICTB, NMpeAnaraembIxX B iaHHOW CTa—
The, BCE PacyeThl, BbIGOP HOMUHEUTbHBIX W MaKCU—
MarbHbIX 33PANHBIX TOKOB MPOM3BOAMIMCE HA OC—
HOBE IOKyMeHTaLuW Ha AK LLIMPOKO M3BECTHOW
¢hvpmel Panasonic [1]. Pexxvmit 3apsna AK apy-
X oMPM MOTYT OTJIMHATECS, U MPEXX[e BCEro, no
MaKCUMaILHO FIOMYCTYMOMY 3apsAfHOMY TOKy. HO
eCM NPUHATL 3a Npaeuwio — 3apsxatb AK 3a—
psigHLIM TokoM okos10 0,1 OT MX EMKOCTU, TO MOX—
HO C YBEPEHHOCTLIO CKA3aTh, HTO NPe/fiaraeMbl—
MM 3apAIHLIMU YCTPOUCTBAMW MOXHO 3apsXkaTth
SLA akkyMynsTopb! NH06bIX NPOV3BOAMTESEN.

B vMNOpTHOW IOKYMEHTALM MPVHSTO 0603Ha—~
YaTb 3apspHbIE/pa3PAIHBIE TOKW BbIDaKEHVEM —
0.1C; 0,2C vT. n., npu aTom 6ykea C 0603HaqaeT
enkocTb AK B A-4. 310 BuIrmAauT 6onee yaoGHbIM,
yemnumcaTs «0,1 0TemkocTy AK», 1B flanbHEVILLEM
Mbl 6yIEM MPULEPKMBATHCA 3TVX 0O03HAHEHWA.

lMepBbIv BapuaHT 3apAaHOroyCTpoCTBa Npei—
cTaBneH Ha pyc. 1. 3a ero oCHoBY B3siTa CXema,
ony6rvkoBaHHas B[3].
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WexoHoe yCTpoVicTBO ObIno paccumtaHo Ha
3apsKy HUKENb—KaAMVIEBbIX aKKYMyTIITOPOB TO—
kom 10 350 MA MICTIONB30BANO «3apsif NOCTOsH—
HbIM HAMPSHKEHWEM C Or paHVeHveM Toka. CyTh
METO[A 3aKITKOHAETCS B TOM, HTO CHaYaa Ha pas—
POKEHHBIN AKKYMYTHTOP NOAAETCA HOMVHANBHBIN
Tok. Mo mepe 3apapku HanpshxkeHve Ha AK pac—
TeT, a TOK OCTAETCH HEV3MEHHBIM. 3aTeM, NPUAo—
CTVXEHWUW HANPSHKEHWEM YCTaHOBIIEHHOTO NOPO-—
ra, fansHeuLLviA ero pocT NpekpaLLiaeTes, a ToK
HAYMHAET CHXKATLCH. K MOMEHTY OKOHYaHUA 38—
PROKW, 38PAOHBIA TOK PaBeH TOKy camopaspsa, u
B 3TOM COCTOAHWW AK MOXET Haxo TheA B 38—
PAOHOM YCTPOWCTBE CKOMb YTOAHO Ai0NTro 6e3 ne—
pesapsna. Camoe UHTEPECHO., HTO HEKOTOPLIE
ChVIPMBI-M3rOTOBUTES KKYMYTIRTOPOB PEKOMEH—

LYHOT MEHHO 3TOT MeTop ANns 3apspa SLAvHe
pexomeHaytot ans Ni-Cd AK.

IMpv nepepaboTie UCXO[HOW CXEMbI BbLTI0 Mph—
HAITO PELLIEHVIE CO3LATh YHUBEPCANILHOE 3apaa—
HOE YCTPOWCTBO, NpefHasHa4eHHoe ANs 3apaaxku
6- 11 12-BorbToBbLIX SLA aKkKyMynsTopoB Hanbo—
riee pacnpocTpaHeHHbLIX emkocTen. [ing 3Toro
MPYLLIOCH NEpecHMTaTb TOKO3EAatoLLVe peavc—
TOPbI Y UBMEHUTL Y3 CTabWIM3aLMW Hanpsxe—
Hvis1. Vicnonb3oBaHue BCETo ABYX 3apAAHbLIX Ha—
NPSYKEHWIA NO3BOIUIIO OTKASATLCA OT AENUTENH
HaNPsXXEHUS U 3aMEHWTL €ro Ha 0BbI4HbIE NOJi—
CTPOEYHBIE PE3VCTOPbI.

Kpome Toro, A1ns 0651er4eHyis TennoBoro pexv—
Ma yCTPOCTBA, paboTatoLLiero NP Goriee BLICOKMX
3apAAHBIX TOKaX, Y Ans nosbiLLeHus KM Myukpo—
CXeMbI vHTErpanbHbIX crabimaatopos KP142EH12
6bU1 3aMeHeHbI Ha 6onee COBPeMEHHbBIE MUKDO—
oxenb! KP142EH22. agHOE OTImHMe STUX MVKPO—
CXEM 3aKITIOHAETCS B CYLLECTBEHHO OOrIee HU3KOW
PasHOCTV HaNPsXEHU BXOL/BLIXOL, MY KOTOPOW
oH1MoryT paboTars. [ing KP142EH12310 Hanps—
*eHue paHo 3,5B[4], apm KP142EH22—1,1B
[5]. 310 NO3BONUIIO CHU3WTEL HaNpPsXEHVE HA BTO—
PUHHBIX OBMOTKAX TPAHCOPMATOPE U YMEHBLLIUTL
pa3snvepbl PaaUaToPOB, Ha KOTOPLIe YCTaHaBMBa—
HOTCS MUKDOCXEMB .

QOYHKLMOHABHO YCTPOCTBO MOXHO Pasae T
Ha 1B HaCTV — Y3€M OrpaHVHEHVA MaKCUMaIb—
Horo Toka (DA1, R1—R6) v cTabunmaarop Hanpsi—
xehua (DA2, R7—R9). Obe 3TV 4acTVi BbINOSHEHbI
1O TUMOBLIM CXEMAM U B MOSCHEHUV HE HYXIAIOTCA.

Mepextoyarenem SB3 BuibrpatoT MakCUMaTb—
Hbil 38pFIHBIN TOK, @ SB2 — KOHEHHOE Harprke—
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MCTOYMHMKM NMUTAHMNA

Hve Ha AK. INpy sTom cexkuma SB2.1 nepekroyaet
BTOpWYHYH0 0OMOTKY TpaHCthopMaTopa, CHXan
HarpshreHve npy 3apsaxe 6-BonsToBbIX AK.

IMpW M3roToBNEHWM 3TOro YCTPOCTBA MOXHO
PEKOMEHL0BaTH CIeAYHOLLIME TWMbl AETAIEN M MX
3amMeHbl. Tokozagatowme peavctopbl R2—R6
npvMeHeHs! Tuna C5-16B, C5-16MB cooteet—
CTBYHOLLIVX MoLLiHOCTEN. Kak nokasana npakTvika,
H& MOLLHOCTV fTyHLLIE HE SKOHOMUTL. YCTPOCTBO
PaccHMTaHO Ha [ITMTENEHYIO HEMPEPBIBHYIO pa—
60Ty, 1 BCE 3NMEMEHTHI XenarensHO BuibrpaTs ¢
3anacom. 310, MOMMMO YBENMHEHVA HAIEXKHOCTH,
NO3BOMNUT YYHLUUTH TENMOBOM peXxuM. [Npy oT—
CYTCTBUM YKA3aHHBIX PE3VCTOPOB MX MOXHO 13—
rOTOBUTH CAMOCTOATENBHO M3 BICOKOOMHOMO MPo-—
Bofa. TOHHOCTb U3roTOBNEHNS 3AECH HE MIPaeT
60MbLLION POMW, T. K. BENNHUHA HA4aNBHOrO 38—
psinHoro Toka MoxeT 6bimb o 0,25C (npovasopun—
TeNW 519 HeKoTOPbIX TMNOB AK lonycKaroT Mak—
cvVaSTbHBIN 3apspHEI Tok o 0,4C).

[ns caMocToATENBHOrO pacHeTa ToKo3aaan—
LLIX PE3VCTOPOB MCNOMNb3yeTes hopMyra:

R=U,,/ I:sap. MaKc ! M

roe R — conpotuBneHve peanctopa B oMax,
U, — BHYTPEHHEE ONOpHOE HanpsXeHNe MK—
pocxeMel B BonbTax (ona KP142EH22 n
KP142EH12—1,25B), |, o0 —MakeMas—
HbIl TOK 3apsifa ans gaqHoro Tuna AK (1o 0,25C)
Bamrepax.

B kauecTBe NOACTPOEHHBIX PE3VCTOPOB Xera—
TeNbHO B3ATb MHOroo6opoTHble CM5-2, CM5-3
WM X MIMNOPTHbINA aHanor — 3296W. Mpy cHv—
XKEHUM TOHHOCTW YCTAHOBKM BbIXOA—
HOrO HANPSHKEHWA MOXHO NMPUMEHTL
v 6onee felueeble, OOHOOBOPOTHBIE.
Konpexcarop C1—K50-16,K50-35
WIMMMNOPTHbIN aHanor. B kayecTse
koHpeHcaropos C2, C3 MoXHo npr—
MEHUTb METa/IMONNEHO4HbIE TUNA
K73 vnm, npy yBenM4eHum CToumoc—
™, kepammnyeckne —K10-17, KM-6.

IMpw HanM4MM CBOGOAHOIO MeCTa
B KOPNyce UMMNOPTHLIE AVOAbLI TUMa
1N5400 (3 A, 50 B) kpaiHe xena-
TEMLHO 3aMEHWTH Ha OTEHECTBEHHDIE
[0kl B METASINIMHECKUX KOPHycax
wna 231, 0242, KO203ut. n. 3
[IVOfibI XOPOLLO PACCEVBAIOT TENSO
CBOMMM KOpnycamu, 1 npu paboTe B
[13HHOM YCTPOVCTBE UX HaFpeB Mpak— P IC- 2
TMHECKU HE3AMETEH (HTO HE CKaKeLLb O npuMe—
HEHHBIX AVOIaX B NNaCTMacCOBOM KOPMyCe).

TMoHWXAOLLMIA TpaHctopMaTop A0TPKEH 06ec—
NeHVBaThL MakcMaribHbIA 3apAOHBIA TOK AT b—
Hoe Bpems 6e3 neperpesa. HanpmxeHve Ha 06—
motke ll coctaenseT 12 B (3apsn 6—BonbTosbix AK).
Hanpspkenue Ha obmoTke I, BktlosaemMon nocre—
JLioBaTenbHo ¢ 06moTKon Il Mpu 3apsfe 12-BornsTo—
BbIX AK— 8 B. Y106HO NPUMEHUTbL [ 3TVX Lienen
Tparcgopmaropb n3 cepym TH (Tpancdopmarop
HakaJTbHbIV). OHU MMEHOT HECKOSBKO BTOPHHHbIX
0BMOTOK 1 MPY COOTBETCTBYHOLLIEIN KOMMYTaLWAM 10—
3BOMAKOT NONYHUTE HEOOXOAMMBIE HAMPSKEHNS.

Mpw otcyTeTaum Mukpocxem KP142EH22 mox—
Ho ycraHoBuTs KP142EH12, Ho npw 3TOM Hafio
YHECTb, HTO BbIXOAHbIE HANPFKEHUA HA BTOPUH—
HbIx 0OMOTKax TpaHcthopmaropa npuaeTcs yee—
nvanTb Ha 5 B. Kpome Toro, npuaeTcs ycTaHoBUTb
[0k, 3ALLMLLIAHOLLIME MUKPOCXEMbI OT OBPATHBIX
ToKOB[3].

HanaxvBaHwve ycTponcTBa Crieflyet Havars ¢
ycTaHoBKy peavcTopami R8 n R9 Heobxoammbix

SBI Fus

~220B

HaNPFXEHUIA Ha BLIXOLHBIX KIEMMaX YCTPOWCTBA
6e3 nopKoHeHus Harpy 3ku. Peanctopom R8 ye—
TaHaBNMBAETCA HanpsXeHWe B npegenax
14,5...14,9 B onsa 3apana 12-BonkToBbIX 6atapen,
MR9—7,25...7.45 B 0ns 6-BONbTOBLIX. 3aTEM,
MOAKIO4MB Harpy304HbIA PE3NCTOP COMPOTUBIIE—
Hvem 4,7 OM ¥ MoLLHOCTHIO He MeHee 10 Brepe—
XuUMe 3apsifa 6-BonkTOBLIX 6atapei npoBepstoT
10 aMNEPMETPY BbIXOOHOM TOK MPW BCEX NOSIOKEe—
HUsIX nepekntoyarens SB3.

Bropow BapuaHT ycTponcTea (puic. 2) Boinosn—
HEH Ha CNeLMaNMaVPOBaHHON MUKPOCXEME (prp—
Mbl SGS-Thompson. 31a MUKpOCXeMa MEET B
CBOEM COCTABE CTABW3ATOP HAMPSPKEHWS M LIENA
orpaHyyeHus Toka. Hanmume 3Tvx aByX y3nos B
O[IHOM Kopryce no3Bonumno coagatb 6onee npo—
CTOE V1 3KOHOMUYHOE 3apAIHOE YCTPOIACTBO.

Mogpo6Hyto nHhopMaLmio Ha 3Ty MUKpPOCXe—
My MOXHO HalTW Ha calTe (IUPMbI-M3rOTOBU-
Tens [6]. MoXHO KOHEHHO BOCNOSb30BATLCS UH—
¢hopMaumen us cnpaeBo4yHUKa, U3LaHHoro
dupmoit «dopska» [5], Ho cneflyet yHecTb, YTo
Tam oHa ony6rMkoBaHa B ypesaHHOM BUOE U B
HEN HET YaCTW MCXOOHBIX AaHHbIX OA pacyeTa.

OnopHoe HaNPSXXEHWE y3ria OrpaHNHeHNA TOKa
3TON MUKDOCXEMBI CYLLIECTBEHHO HYXKE, YEM Y Kac—
Kafa, BeINOMHEHHOTO Ha cTabwnusaropax
KP142EH12, KP142EH22. 310, € 0iHOM CTOpO—~
Hbl, 3aCTABIAET MPUMEHATE ELLE 60Nee HU3KOOM—
HblE, & 3Ha4MT 1 eLLie 6onee AedMUUTHbIE pesuc-
TOpb, HO C APYroi CTOPOHbI NO3BOSAET CHU3UTH
ux MoLLHOCTb. DopMyra s pacyeTa Toko3aaa—
HOLLIIX PE3VCTOPOB UAEHTVNHA NPYBEAEHHOV BbILLIE
chopmynie (1). Mpw ee vcnons30BaHUM AR 3TON
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LIEMK, HTO CBA3AHO € 60s1e€ HU3KM OMOPHBIM Ha—
npsxeHrem. INo3aToMy B U3roTOBNEHHOM YCTPO—
CTBE COMpPOTVBNEHWE NPOBOAHWKOB NEYATHOW M/1a—
Thl, COEOMHUTENBHBLIX NPOBOGOB W KOHTAKTOB
nepexrioHatens SB3, cknaapiBasich C ConpoTmB—
NEHVEM TOKO33Jar0LLMX PE3VCTOPOB MOXET NPH—
BECTUK 3aMETHOMY CHUXXEHIO 3apAIHOrO ToKa (Hem
6onkLLE 3apAAHBIA TOK, TEM 6OfbLLIE BIIMFIET CO—
NPOTVBNEHUE TOKO3aAAKOLLIEN Lieru). [ns komrneH—
CaLyV 3TOM NOTPELLHOCTU B K&XJO0M KOHKPETHOM
YCTPOCTBE MOXET NoTpeBoBaTbC YMEHELLEHME
conpoTuBneHws pesnctopos R1—R5 oHocuTers—
HO YKa3aHHbIX HA CXEME BENMHIMH.

IMpw pabove C onNMCaHHBIMK YCTPOCTBAMU CHa—
Yaria yCTaHaBMBAOT HEOOXOAVMBIE BEIHHb! 33—
PSLHOMO TOKA M HANPSHKEHWS, 3aTEM NOAKITHoNaKoT
AK M YCTPOIACTBO BKMOHAIOT B CETh. BO3MOXHOCTL
BbI60pa 3apsHOrO TOKa NMO3BOSISET B HEKOTOPbIX
CITyHasix yCKopuTb 3apsip AK, yCTaHoBYB Tok 6oree
0,1C. Tax, k npumepy, AK eMKocTb0 7,2 A4 MOXHO
3apKaTbTOKOM 1,5 A, HE MPEsbILLIAs MPM3TOM MaK—
CYMATBHO OMYCTUMBIA 33pAOHEITOK 0,25C.

B 3aknioueHve cnepyer ckasarth HECKOMBKO
CIOB O KOHCTPYKLMM MPEQNOXEHHBIX YCTPOVCTB.

Kopnyc xenaresisHo Menosb30BaTs MeTan -
HECKUIA. 3TO MOBBICHT NOXaPOOe30MacHoCTL YCT—
pOVCTBA, KOTOPOE 3a4aCTyio paboTaeT 6e3 Npu—
cmotpa. Ecnmn B kaHecTBe noHwxaroLLiero 6yaet
MCNOSb30BATLCA TpaHcthopMaTop cepum TH, Toero
JIyHLLIE BCETO BbIBPATH MPOMUTaHHBLIM KOMIMAyHLOM.

Papnatopbl Ans MUKPOCXEM CRELMasTEHO He
paccHUTLIBASINCH, 8, KaK HacTo BbIBaET B papgro—
NOBUTENECKOW NPaKTVKE, BbIBMPaICH 113 TOrO,
yto ecTb. [ns mukpocxem DA, DA2 (pue. 1) nc—
NOMb3yHOTCA PEOPMCTLIE paavaTo—
pbl (N0 OAHOMY Ha KapkayH MUK—
pocxeMy) pazmepamu 90x60 MM ¢
BbIcoTOM pebep 15 mm. s BTo—
poro BapuaHTa ycTponcTBa uc—
MOJTL3YETCH OAWH TaKOW papuaTop.

O enarensHon 3amMeHe Mono8
FOBOPMINOCH BhILLE. 3[eCh XEe X0—
YETCA OTMETUT, HTO HE CTOUT UC—
NOSH30BATH BMECTO HYX [IOCTYTHBIE
ceitHac MOHOIUTHBIE IMOIHbIE MO—
¢Tbl. [onbImka NoCTaBUTL B OJHO U3
V3roToBNEHHbBIX YCTPOUCTB MOCT
na KBPC101 (3 A, 100 B),
KBPC801 (8 A, 100 B) npveero k

O +AKB

MUKPOCXeMbI criefiyeT B kaqecTse U, uerons3o-
Barb BenuunHy 0,45 B [6].

Mwukpocxema ctabunmaaropa BKoyeHa no
TVUNOBOW CXEME, PEKOMEHOYEMOIN U3rOTOBUTE—
nem. Pesnctopsl R1—R5 3apator MakcuMane—
HbllA 3apAAHLIN TOK, NprdeM RS, 3aaatotLmi Tok
150 MA, BKOHEH NOCTOAHHO, W €r0 Napasinens—
Hoe nofknoyeHue peauctopam R1—R4 cne-
AyeT yuuTbiBaTh Npy pacyeTax. Avoa VD5 3a-
wuwaer AK ot paspapga depes uenu
Mukpocxemel. Peanctop R6 B nape ¢ R7 unnR8
06pasyeT y3er yCTaHOBKM BbIXOAHOMo Hanps-—
xeHus, konpercartop C2 obecneumBaet cra—
61nbHOCTbL paboThl.

HacTpoitka 310ro yCTPOCTBA aHATION4Ha Onv—
CcaHHol BbiLLe. CHaqana CoOTBETCTBYHOLLIMMM pe—
3UCTOpamy 663 NOLKIIIOHEHVS HArPY3KM YCTaHaB—
NIMBAOT HOMVHATTbHBIE HANPSPKEHWA HA BLIXOLE, &
3aTeM NP NOAKITIOHEHHOW HArpy3Ke NpoBepsioT
BbIXOAHOW ToK. CrieflyeT OTMETUTE, HTO YCTPOCTBO,
NPYBELEHHOE N0 CXEME Ha PUC. 2, 6oree HyBCTBY-
TenbHO K CONPOTUBIEHIO BCEN TOKO3a1aloLLEen

+—0-AKE HEOBXOAMMOCTNYCTAHOBKNHA HETO
paguaropa.
Ceprevi Manaxos,
mazay@lek.ru
Jlureparypa

1. Panasonic Valve Regulated Lead Acid
Batteries. htip://www.panasonic.com/industrial/
battery/oem/chem/seal/index.himl

2. KNenotHO—CBUHLIOBbIE 8KKyMYIISTOPHBIE 68—
Tapey LLMpoKoro npumenenvst. — Paavo, 2000,
Ne 12, ¢. 43; 2001, Ne 1¢. 45.

3. C. A. Buiprokos. YCTpocTBa Ha MHAKpOCXe—
max. Linchposeie vavepuensHele nprbops, Mc—
TOYHVIKY TMTAHINS, THOOUTENTLCKNE KOHCTDYKLIMN. —
M.: Comson—P, 1998, ¢. 150—162.

4. Muxpocxembl KP142EH12. — Paauo, 1993,
Ne8 c. 41

5. Myxpocxemb! 7151 TIMHEVHBIX UCTOYHUKOB
numaHma nux ripuveHerve. — M.: Jonaxa, 1998r.

6. SGS-Tomphson. Adjustable Volfage and
Current Regulator. http://www.st.com/stonline/
books/pdfidocs/1318.pdf

15



UCTOUMHUKU NMUTAHUSA

B www.dian.ru

CxemotexHuka No 1 susaps 2003

PerynupyeMbin

6ecTpaHchopMaTOPHLINA

6J5I0K NUTaHuA

ana «JirocTtpbl YUnxeBCKOro»

lMones3a om npumererusn «Jllocmpel Yiwxeackoz0» celidac Mano y
KO20 8bi3bieaem coMHeHusi. OOHaKo MHo2ux paduosmobumeneu, xe-
J1aroujux camocmosimersisHO ee U320MmMosuUms, OcmaHaenueaem cJiox-
HOCMb U320MO6s1IeHUsT 8bLICOKO8O0SILMHO20 mMpaHcgopmamopa. [lpeod-
nazaemasi cmamesl NocesilieHa onucaHuro KoHecmpykyuu 6ecmpaxc-
ghopmamopHo20 6510ka numarus ons «Jirocmpbl Ywxeecko20», 8 KO-
MOopoM nosiyHeHuUe 8bICOKO20 HarnpspKeHUs: npoucxodum 3a cyem pe-
30HaHCHbLIX npouyeccoes e KosiebamensHoMm KOHMype. Kpome amoeo,
onuckleaeMsitll 6J10K NumMaHusi CHabeH peaynsimopoM 8bIXOOHO20
HanpsHKeHUs1, 4Mo r1o3eosisem 3Kcniyamupogams «Jllocmpy» coemec-
MHO € HUM 8 NMOMeUeHUSIX Pa3iuyHoz20 obbema.

pennaraembiii 6nox NUTaH A NpeaHasHa—
YEH NS NOJKIIOYEHNS K NUTAIOLLEN CeT
NepemMEHHOr0 TOKAC Hanpsbkernem 220 B

M VIMEET CNEAYIOLLIME TEXHUYECKUE XapaKTeprc—

THKM:

e MpEeenbl UBMEHEHUA HANPSPKEHVA NATAHUA —
80...250B;

o Mpenent peryrMpoBKY BLIXOOHOTO Harpsxe—
HUS Ny HaNpsbkerumn nutarmns 220 B nBbixon-
HoMm Toke 100 MKA—12...45KB;

® MaKcUMaUTbHasn NoTpebrsieMasn us ety MOLL—
Hoctb— 10 BT.

LieHTparisHbiM y3riom6ioKa nuTaHma sBraeTcs
rocnefoBaTenbHbIA konebarenbHbiid KoHTyp. Cxe—
Ma COSIVHEHVSA KOHTYpa W Harpy3Ku1 [i1A nosyye—
HUA NOBBILEHHOMO HaNPSXXEHUs NoKalaHa Ha
puc. 1 (Harpy3Koi1 B JaHHOM CIyHae fIBMAeTCA yM—
HOXUTENB HaNpsbkeHns). [ofobHbIe peLLIeHA Mpu—
MEHSIOTCS! B MPOMBILLITEHHOCTV B NPE0BpasoBate—
NAX HaNPSHXEHUs B UCTOYHUKU TOKA WK B
napameTpuHeckux ctodhmukax Toka[1]. Ecrmyer—
POICTBO MUTAETCA OT UCTOHHMKA CUHYCOUTATTEHO—
roHanpspkeHus Ugy, TO Cnia ToKa B Harpy3ke or—
PenEnsAETCH KOMMTIEKCHEIM BBIDEXKEHVEM:

Uex (1)

X+ ZH (X + Xo)

Xc

M3 ypaererus (1) BUOHO, HTO €CNN UHOYK—
TWUBHOE conpoTuBneHue ppoccens X, = jol u
€MKOCTHOE COMPOTUBINEHVE KOHOEHCATOpa

1
Xe= le

BbI6paTs: U3 ycnosus X + X =0, T. e. u3 ycnosus
PE30HAHCA Ha HaCTOTE NUTAIOLLIETO HaNPSKEHIS,
TO TOK B Harpy3«e He 6yfeT 3aB1CeTb OT BEJN—
YUMHBI €€ CONPOTUBNEHWA, M NpY GONBLLIKX CO—
NPOTUBNIEHMAX HATPY3KW HANPSXXEHNE HA Hen
MOXET 3HauMTENBHO NpeBbiuarh Ugy. OnHako
cnepyert OTMETUT, YTo ycrosue X + X, =0Ha
MPEKTVKE MOXHO BBINOMHWTL FULLL NPUOTIKEH—
HO 13-3a HaNUHKA aKTUBHBIX CONPOTUBNEHUIA 1
rNoTeph B 3MEMEHTaX CXeMbl. 3T0 O paHUHMBAET
MaKCUMaITEHO BO3MOXHOE HarpsKEHNE Ha Ha—
TPy3Ke A [AHHON CXEMBI.

OUBNHECKON NMPUHMHOM BO3HVKHOBEHWSA MNOBbI—
LLIEHHOrO HaNPSHKEHVIA HA HArPY 3KE SBNAIOTCS KO—

I

~Usx

Puc. 1
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ne6aHVs 3HAYMTENBHON 3HEPIUK, 3aNacaeMomn
NoNepPeMEHHO B 3NEKTPMHECKOM IONE KOHAEHCa—
TOpa v MarHMTHOM none ppoccens. B ycnosusx
PE30HaHCa MASTHIE KONMYECTBA AHEPTN, NOCTY—
NaOLLIEN OT UCTOHHMKA, KOMMNEHCUPYHOT SHEPTUIO
NoTepb B aKTVBHOM CONPOTUBNEHWM Harpy3ku, U
obecresmBaroT noganep—

e MeHbLLIVE (NO CPABHEHMIO C APYTMM TPAH3UC—
TOPHBIMU CXEMaMU) AIMHAMUHECKME NOTEpH B
TpaHaucTopax npeobpasosarens, paboTaio—
LLIEro B PE30HAHCHOM PEXUME.

MpyHLMNKanbHasn ANeKTprYeckas cxema 6no—

Ka NuUTaHus Nokasaxa Ha puc. 2. OHa BKIOHaET B

cebn konebarenbHbii koHTyp L1L2C5C6; ymHo—

XXUTerb Hanpspkenus Ha anemenTax VD11—VD22,

C7—C18 ¢ orpaHni1BaIOLLIMM BbIXOLHOM TOK pe—

3ucTopom R12; reHepatop Ha TpanaucTopax VT3,

VT4 v 1parcthopmarope T1; ceTeBon BuInpamM—

Tens VD1—VD4 ny3en perynupoBarus BbIXOL—

HOro HanpspkeHys Ha anemenTax V11, VT2, VD5,

VD6, C4, R9—R11.
leHeparop BoipabarniBaeT Ha CBOEM BbIXOOE

HanpsbxeHve B hopMe MeaHapa. Hacrora reHe—

paLum COOTBETCTBYET HACTOTE pe3oHaHca Kore—

6arensHOro KOHTYpa (Npy yKasaxHbIX HOMUHa—
nax — 35 klu). B rereparope peanusoBan

MPYHLMIN NPOMNOPLIMOHATTBHO-TOKOBOI O ypaB/ie—

HUS, NO3BONSAOLLIMA MUBUMU3VPOBATL NOTEpU

3HEPIM HA YNpaBNenue KNKoHEBLIMU TPaH3MCTO—-

pamu VT3, VT4 [2] n ob6ecneymTs pe30oHaHCHLIN
pexvM paboTbl yCTPorcTBa. TOKOBOE yrpasreH1e

KIMKOYEBBIMY TPEH3MCTOPaMK OCYLLIECTBIIAETCA 38

CYET NONOXUTENBHON 06PATHOM CBA3M N0 TOKY

yepes o6moTku TpaHcgopmaropa T1. Lienouku

Xanne He3aTyxaroLmx FU1  VDI1..VD4
Kone6aHuii B KOHTYpe . L ¢ iz
OTHOCUTENBHO BOMBLLIMX [ o :"(;‘ K"iocTpe” «——F—
KONMUYECTB 3Hepruu =1 VD11...VD22 - KLI1 061
MarHUTHOrO V1 3eKTp-— s 200 C7.C18-220 VP'J‘,‘
4eCKoro norei. B = VD2 ==C13
MpumeHeHve Kone— f5 10 25 | kTevoa et \,‘5'“13
6aTeNbHOrO KOHTYPa A N e .y AP
() nl
NONy4YeHnsi BbICOKOTO : , ?ﬂi]m\(’gg % o Bt
HanpsbkeHusi JaeT psaf D5 ’ . d—s
NPeVMYLLECTB nepep V1 KAo225 i Vg}fi TC
OBbIYHBIMU (TpaHCd)OP— KT315[ ) KASoRE RE 200K c10== V17
MaTtopHbIMIK) YCTPOU— 1 = 0 e \,R.'}‘g =ci6
Creamm. Knglz— RE10 | 4,7 M KT872A Loy ST VD19
e MEHbLLAA CNIOKHOCTL | z i - o ren
U3rOTORNEHVS APOC— " LT 10| & ¢
CEJ151 N0 CPABHEHMIO C VD6 ' . cs ce | C12TF Vb2l
BbICOKOBONbTHbIM KO522B [ pa270 R1I01k R11100 | C40,1mk== 330 3?'0 %7 v,[ll"z'z ==ci8
TpaHcopMaTopom “ “ L

(MeHbllee 4ucno
BUTKOB, OTCYTCTBME
HEOBXOAMMOCTU BBINONHATE HECKOMNBKO MarH-—
TOCBSA3aHHLIX 06MOTOK). Hanu4ve opHon 06—
MOTKM NO3BONSET BMECTO OfHOTO [POCCENS
MPVIMEHUTE HECKOTNBKO BKITFOHEHHBIX NOCTeN0—
BATESBHO APOCCENEN MEHBLIEN MHOYKTUBHOC—
. MpY 3TOM YMEHBLLAETCA HaNpPsXXEHUe Ha
KEDKZIOM W13 HVX W, COOTBETCTBEHHO, CHWXAIOTCA
TPeBOBaHVA K KA4ECTBY U30MALMN OOMOTOK;

o Gornee NpoCTLIMU CpeACcTBaMU [OCTUrAeTCA
BO3MOXHOCTb PEFyNUpOBaHNA BbIXOOHOMO Ha—
NPSOKEHNS;

o 6rarofaps CUHYCOUOANEHOCTU HANPSKEHVA B
BICOKOBOMBTHBIX LiENnsix, Npeobpasosaress co—
3[186T MEHBLLUN YpOBEHL NOMEX (0COBEHHO MO
CPABHEHVIO C TVPUCTOPHBIMUYCTPOMCTBAMM);

o BXO[HAA EMKOCTb YMHOXUTENS HaNpSKeHA He
LLYHTVPYET BLIXOL, NPeobpasoBarens, Tak Kak
OHa SIBMNAETCS YACTHHO PE3OHAHCHON Lieny;

e OTCYTCTBYET ONACHOCTL BLIXOAA 6NoKa NuTa—
HUS U3 CTPOS NPU YPE3MEPHOM YBENUYEHUN
YTEHKM B BLIXOAHBIX LIENSX. YTEYKaNpyBoamT K
CHIDKEHVIIO [OBPOTHOCTU KONEBATENEHOTO KOH—
Typa, B pe3yrsTare Yero orpaHuinBaEeTCs Bbi—
XO[HOE HanpsbxeHue 6r1oKa 1 CHKAETCA No—
TpebnsembilA U3 CETUTOK;

Puc. 2

VD7C2R4R5 v VDIC3R7R8 cnyxar f 3anycka
reHeparopa rnpy Nofaye NUTAIOLLEro Hanpsixxe—
Hus. Hepes pyopel VD8 VD10 ocyLecTteniserca
4acTUYHbIA BO3BPAT 3HEPrM U3 KONEBaTENEHOTO
KOHTYpa B UCTONHVK nuTarmst. Peavctopl R3, R6
NPENSTCTBYHOT BOSHVKHOBEHMIO NAPA3UTHOIO KO-
nebarenbHOro Npolecca Ha (opoHTax UMAYIECOB
B KOHTYpE, 06pa30BaHHOM MHOYKTUBHOCTLIO pac—
cesHs 0OMoToK TpaHcthopmaropa T1 nemKocTs—
MM NEPEXOA0B TpaHaucTopos VT3, VT4.

CeTeBoi1 BLINPSAMMTENH BLINOMHEH 10 MOCTO—
Bou cxeme Ha avopax VD1—VD4. Konpexcarop
C1 crnaxvBaeT NyrbCaLmm BLINPAMIIEHHOTO Ha—
npsokenvs. Peauctop R1 cnyxmt ons orpanye—
HUS UIMNYTIECA TOKA NPV BKITKOHEHWV 6110Ka B CETh.
PeavicTop R2 siBnsieTcA BeromoraTensHbIM U Cry—
XKUT A5 KOHTPOIS chopMbI TOKA, NOTpebnsiemoro
reHeparopom, B NPOLIECCE HANaIKM.

Y3en perynvposaxms 06pasyeTt CTabnmaunpy—
IOLLIY0 OTpULIATENBHYHO 06paTHYHO CBA3b. OHKOH-
TPONMPYET BLIXO[IHOE HarpshxeHne 6roka v Bo3—
[EVCTBYET Ha caBur ¢hasbl MEXAy HarnpsXkeHem
Ha BbIXOE reHeparopa v Tokom gpoccener L1,
L2. 310 BO3AENCTBUE NPOFBNAETCA B BUOE HEKO—
TOPOrO NOBLILUEHUS YACTOThI TEHERPLIUM 0 OT—
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HOLLIEHWIO K YACTOTE PE30HaHCa KOHTYpa U Npn—
BOOMT K CHYXXEHWIO aMNiNTyabl HANPSXKEHNS Ha
€0 3IEMEHTaX.

BbixonHOE HanpskeHre B OMUCHIBAEMOM 610~
Ke MUTaHWs KOHTPOINMPYETCS KOCBEHHBIM CrOCO—
60M M0 BEMNMHMHE NEPEMEHHOTO HAMPSKEHUS Ha
koHpeHcaTope C4, 06pasyroLiem COBMECTHO C
koHpeHcaTopamm C5, C6 pernurerib HanpsXxeHns
cxoadcbvumenTom gerenua 1/500. Takon criocob
M3MEPEHUS! BLIXOHOrO HANPSHKEHUS MO3BOSAET
136aBUTLCH OT FPOMO3IKOr0 BLICOKOBOSILTHOIO
PPE3VCTVBHOIO AESUTENS HANPSKEHWS, BHOCALLIE—
IO [AOMONHUTESBHBIE NOTEPU MOLLHOCTU.

OpraHom perynmpoBaHust HaNpPsHKEHUA ABNS—
€TCA nepemeHHbIn peauctop R10, koTopeI co—
BMECTHO ¢ peavicTopamm RY, R11 06pasyer pery—
nMpyeMbiv penuTens Hanpsxerus. Hanpsbkenve
CLenmTens nocTynaeT Ha 6asbl TpaHaucTopos VT,
VT2, paboTatoLLmx B KIMHOHEBOM PEXVUME U OTKPbI—
BaIOLLWXCH MOOYHEPENHO B KEDKAOM NOMyneproae
BbIXOIHOrO HAMPSHXEHWA FeHepaTopa npu AOCTH—
XEHUN MTHOBEHHBIM 3HA4YEHUEM NEPEMEHHOTO
HanpsbkeHUs Ha nx 6a3ax BenmymnHb! +0,65 1M —
0,65 B coorBetcTREHHO. OTKPBIBEACH B COOTBET-
CTBYIOLLMI MONYNEPVOL, OAMH U3 3TVX TPaH3MUC—
TOPOB LLYHTUpYeT 06MOTKy | TpaHcopmaropa T1.
370 BLI3LIBAET pEBEPCUPOBAHNE 6330BOr0 TOKA
OTKPBITOrO B AaHHBIA MOMEHT KITIOHEBOIO TpaH—
avctopa (VT3 unm VT4) n 60riee paHHIo CMEHY
NOMAPHOCTU HANPSHKEHUSA Ha BbIXOME MEHepaTopa
MO OTHOLLIEHUIO K MOMEHTY MEPEX0a Hepes HoMb
Tokagpoccenen L1, L2. B pesyristare aToro npo-
UCXOAWT YaCTWHHBIA BO3BPAT SHEPT N U3 KOMe—
6aTesribHOrO KOHTYpa B UCTOYHVK MUTEHWSA FeHe—
paropa 1, COOTBETCTBEHHO, yMEHBLLBETCS obLLEee
KOSMWYECTBO SHEPr W, NOCTYNAIOLLEN B KOHTYP.
Mepemeluenne awxka peamctopa R10 npueo—
[WT K U3MEHEHUIO thasbl OTNMPaHWSA TPaH3UCTO—
poBVT1, VT2, B pesyristare Hero UsmMeHseTcanons
3HEPIW, BLIBOIMMAA U3 KOTNeGaTENbHOO KOHTY—
pa. 3TO NPUBOAMT K U3MEHEHWIO aMITTUTY bl Ha—
NPSKEHA Ha €70 3/1EMEHTAX U, B KOHEYHOM UTO—
re, K MSMEHEHMIO BbIXOAHOMO HAMPSXXEHNA BIi0Ka.

Ha puic. 3 nokazaHbl AyarpaMMbl HANPSHKEHNA,
NoAICHAOLLVE paboTy yana peryrvposanus. [ivar—
PaMMbI CHETBI MPY HANPSPKEHUN MATAHWA YCTPO—
ctBa 220 B, BuIxoaHoM Toke 100 MKA m KpaitHem ne—
BOM IO CXEME NOMOXEHUW [IBYKKA pe3ucTopa R10,
COOTBETCTBYHOLLIEM MAKCUMATTEHOMY BBIXOHOMY Ha—
npsPKeHVIo. Ha pric. 3, anokasaHo HanpsiXeHne Ha
koHpeHcatope C4, nvetoLiee CYHYCOOATbHYIO
chopmy. LLITPUXOBLIMU FIMHUAMW OTMEHEHBI MOPOTO—
BblE HANPSDKEHNS OTKPBIBAHWA TPAH3UCTOPOB VT,
VT2. Hapuc. 3, 6riokasana hopma HanpshkeHns Ha
obmotke [ TpaHcdopmaropa T1; Hapue. 3, B—hop—
Ma HanpshkeHWs Ha BbIXofe rereparopa (Mexay
KOTFIEKTOPOM U SMUTTEPOM TpaHaucTopa VT4); Ha
puc. 3, rv 4— chopma HanPsHKEHA Ha pesnucTope
R2 (Ha npaBom BLIBOAE MO OTHOLLIEHWIO KFIEBOMY) B
pazmMHHLIX pexxvMax paboTsl ycTponctea. Crpen—
Kamy Ha varpaMmax nokasaHs! M3MeHeHns qoop—
Mb! HAMPSOKEHWI MPY NEPEMELLIEHN [IBVDKKA Pe3i—
cropaR10enpaso no cxeme.

HepocTtarkom NpuMeHEHHOr0 Yana peryrvpo—
BaHVA SIBNFETCA HU3KWIA KOSPPULIMEHT CTAOMIN—
3aumm (1,5...2). MonoxmTesnsHOM CTOPOHON siBN1s—
€TCA MPOCTOTA CXEMHOrO PELLIEHNA U OTCYTCTBUE
HEOBXOAMMOCTM MPUMEHEHWS! BCMIOMOTaTENbHBIX
Lienen nuTanms.

MNprMeHeHHbIE B YCTPOUCTBE TPaH3UCTOPbI
KT872A MoryT 6bTb 3aMEHEHBI HA NH0BbIe ApyTvie C
aHasorHHBIMU NapameTpamu. STUTPaH3UCTOPbI
YCTaHARMMBAKOTCAGE3 TErIOOTBOAA, TAKKAK pacce—
VBaEMast KXKObIM M3 HUX MOLLIHOCT HE MpeBbILLIAET
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200 mBT. BmecTo TpanaucTopor KT315 nKT3611
MOTYT VCTIOSNb30BATHCA FHOBbIE BHICOKOHACTOTHBIE
TPaH3VCTOPbl COOTBETCTRYIOLLIEN CTPYKTYPbI C KO-
abmumeHToM nepepayqmn Toka 6asel 6osee 50
npv Toke Korrektopa 20 MA. BmecTo grogHoro
mMocTa KLI407A MOryT UCNONb30BaTLCA NoObIE
BbINPAMMUTESbHBIE AVOMBI C AOMYCTUMBIM Cpei—
HEBBLINPAMIIEHHBIM TOKOM He MeHee 100 MA 1
06paTHbIM HanpsbxeHnem He Hxe 400 B. [vo—
b1 VD5—VD7, VDI MOryT GbITh MH0BbIMM U3 CEpUN
KO521 unu KO522. BMecTo MMNopTHBIX AMOA0B
1N4005 MOryT UCTOSIb30BATLCA OTEHECTBEHHbIE
BbINPAMUTESBbHBIE ObICTPOAENCTBYIOLLME AMOAb
K0247B—[. Ovogrbie crontb KL106I MoryT66mb
3amerieHbiHa KLI106B. Korpercatopet C1—C3mo—
ryT 6bITh J1H0BbIMM OKCUAHBIMK, HO C1 [omDKEH BbiTb
paccHuTaH Ha HarpskeHe He Hke 350 B; C4—
K73-17 ummK73-9 Ha Hanpsixerue 63 B; octans—
Hble KOHOEHCATOPbI — BbICOKOBObTHBIE K15-5Ha
Hanpsbkerme 6,3 kB. KoHpercarops C5, C6 coem-
HEHbI NOCTIE0BATESLHO LN CHKEHWS MOTEPh Ha
NePEMEHHOM TOKE, OHU JOIDKHBI MMETL rpynny TKE
H20. Korpercaropsl C7—C18 MOryTUMETL EMKOCTL
snpenenax 100...220 nd. Peanctop R10—robon
NEPEMEHHDBIN C FMHENHOM PeryrivMpOBOHHON Xapak—
TepucTMKom. Peanctop R12 — BbICOKOBOSIBTHBIN
C3-5,C3-9, C3-12, C3-14 1 KB MOLLHOCTH0
2 Br. OcraneHble pesucropbl— MITT. Tpasctop-
matop T1 HamoTaH Ha korbLie K20x12x6 13 dep—
puta 2000HM1. O6moTka | copeput 60 BuUTKOS; Il
II' —no 15 eutko; Il — 3 BuTka. Bce 06MOTKU Ha—
MotaHbl nposogom MALLIO-0,25. MNepegHamoTkoi
Tparcdopmaropa HeOBXOOMMO CTOHUTL Y KOSbLE

OCTpbie KPOMKY U 0BMOTATb €70 CIIOEM NaKOTKAHW.
Brauarne HamarsiBaeTcs obmoTka l. Ee BuTkm pac—
NPEeaEnsoTCH PABHOMEPHO N0 OKPYXKHOCTUCEPaEH—
HuKa. [oBEpX OBMOTKW | HAMATLIBAHOTCH OCTASTbHBIE
06MoTKW, MpriemobmoTkull, Il moTaroTes ogHoBpe—
MeHHO B iBa Mpoeopa. Apoccenmi, L2 BeinonHe—
Hbl Ha 6a3e ppoccenen M 110U, ncnonbayemblx
BceTeBoM punbTpe Tenermnsopos YCLT. Apocce—
v uvetot MariuTonposog, LU7x7 us cepputa
2500HMC1 1 gByxCceKUMoHHBIN Kapkac. OBMOTKY C
Apoccernen yaansioT, M Ha €e MECTO HaMaTbIBAIOT
Hosyto rpoeopom MANLLIO-0,25. Kavkawii apoccens
[OMKeH copepxats 780 BUTKOB (N0 390 BUTKOB B
cekLym). OBMOTKA BBINONHAETCA BUTOK K BUTKY 663
V30MALVIM MexXay crioamu. [pyv HaMoTke HeoBxom—
MO CIIETh, HTOOLI BHELLIHWE BUTKW Y KpaeB He NMpo—
BASIMBASIMCL BHYTPb O6MOTKM. [11151 BBIBOAOR OT Ha—
yana 06MOTOK B Kapkacax nepef HaMOTKOM
HEOBXOOVIMO NPOCBEPNTE OTBEPCTUA AMAMETPOM
0,8...1 MM. BbIBOIbI KXKO0M CEKLIM OBMOTKU NoL—
COEVHSIKOTCS K CBOMM KOHTaKTaM Ha kapkace (noc—
NENOBATENBHOE COEVHEHNE CEKLWA MPOM3BOOUT—
CAANeHaTHbIM NPOBOAHUKOM Ha nnate). CepagyHvkv
0BOVX APOCCENEN CKIEVBAOTCA C3a30poM. [l a0
ro MeXay NorioBUHaMM CepaeHHVKa BCTaBIAETCA
NPOKNAMIKa U3 MIOTHOrO KAPTOHA TONLLWHOM 0,4 MM.
Mocne ctopku poCCcernv xenaTenbHO MPonuTaTs
CrIELIMATTBHBIM JTAKOM, MICTIONb3yeMbIM L7151 OOMOTOK
aneKTpoaBMrarenein.

Bce y2nb1 6510Ka, 3a MCKIMIOYEHNEM YMHOXN—
Ters HaNPsXXEHWs, CMOHTUPOBAHBI HE NEYaTHON
nnare u3 OfHOCTOPOHHE hONbrMPOBAHHOTO
CTEKIOTEKCTONUTA, MOKa3aHHON CO CTOPOHBI
NPOBOAHUKOB Ha puc. 4. Mpy n3rotoenexun
nnarbl Heo6XoAMMO 06PaTUTL BHUMAaHWE Ha TO,
4TO Ha Hell CMOHTUPOBaHBI BLICOKOBOSIbTHBIE
Lienu kone6aTesibHOro KOHTypa. s cHATUs
nepen MOHTa)XOM OKMCIOB € NeYaTHbIX NPOBOA—
HUKOB HENb3A NMOSL30BATECA HEXKAAYHOW Byma—
roi, Tak Kak nocre Hee OCTaeTcs nposogsLLas
Mnbifib, KOTOPas NPOHUKAET B LLIEPOXOBATOCTU
Nnarbl U LENWMKOM He CMblBaeTcs. [ocrie MoH—
Taxa C nrnarbl HEO6XOAMMO TLETENBHO CMbITh
CMUPTOM MIW aLIETOHOM OCTaTKK KaHuhonu, a
nocrie Hanaaky Ans yBerMHEeHUs SrIeKTpuyec—
KOW MPOYHOCTU MNaTy XENaTesbHO 3aUTh 3MOK—
CUOHOM CMOSION. YMHOXUTES b HANPSHKEHNS Bbl—
NOSHEH HABECHBIM MOHTaXXOM. [1pu ero c6opke
HE CTOMT CTPEMUTBLCS K KOMNaKTHOCTH, XBNa—
TENbHO €ro BbITAHYTL B A/IMHY Ha 15...20 cm.
Mocrie C60pKM YMHOXMTESb MOMELLIAETCA B Ne—
Han vunn TpyBy NoAXoAsLLEro pasmepa us gus—
NIEKTPUHECKOrO Marepuarna v 3an1eaeTcs pac—
naerneHHbIM NapayHOM, UMEIOLLIUM O4YEHb
HU3KYI0 SMeKTpONPOBOAHOCTL (3-10'8 Om-cm).

Brok nuTanust, CobpaHHbIN U3 UCNPaBHbIX fe—
Tanew, Ha4MHaeT paboratk cpazy. Bo spems Ha—
najikv YCTPOUCTRBO XeNaTesibHo NUTaTh Yepes
pasnenurensHbIN TPAHCOPMETOP, 333eMIUB NPy
3TOM MUHYCOBOW BbIBOS, CETEBOIO BLINPAMUTENS
{TouKa coepuHenvs auopHoro mocta VD1—VD4,
koHpeHcatopa C1 v peauctopa R2).

Tpu pabore c ycTPOHCTBOM HEOOXOAVMO N0~
MHUTb, 4TO B HEM NMPUCYTCTBYET OflacHoe Ha—
NPSDKEHINE, M PYHUMATb HEOBXOAMMBIE MEPb!
npegoCTOPOXHOCTY.

Hanapka ycTpo¥cTaa nponsBoauTCs 683 yMHO—
XUTESa Hanpshxerns. BmecTo Hero cobupaetcs
OfiHa A4ENKa YABOEHWS HANPSHXKEHWS (OMOab!
VD21, VD22 v koHpeHcatopel C7, C18) v napan—
nenbHo koHpeHcatopy C18 nopknioyaeTes pesv—
ctop conpoturierreM 12 MOM (HeTbipe nocne—
[I0BATENBHO BKIKOYEHHBIX peancTopa MITT-2
conpotueneHrem 3 MOwm).
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pve. 3, 4. Batom cry4ae sHaumTenb—
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ceTb 220B
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R1

HO YBESMHMBAIOTCS [IMHAMUHECKME
NOTEPW 3HEPr K B TPAH3NCTOpaX
VT3, VT4 1 MOXET NpoM30NTH X
neperpe.. [ins yCTpaHeHus 3Toro
HEo6X0AUMO YBENNHNTL CONPO—
TuBneHme peavctopa R9. Ecrmato
HE NOMOraeT, HeOBXOAMMO NPoBEe—
pyTb NpaBKIIbLHOCTL (a3npOBKK
0b6moTKM | TpaHcdopmaTopa T1.
IMocre BeINONHEHNS 3T1X ONepaLmii
HEoOXOAVMO NPOKOHTPOIMPOBATL
paboTocnocobHOCTL yarna perynv—
poBaHmst. [ 3T0ro Ha YCTPOUCTBO
nozakoT HanpsxeHne 220 B n, koH—
TPONMpYs (HOPMy HANPSHKEHWSA Ha
peauctope R2, nepeMeLLiaioT ABn—
ok peaunctopa R10 enpaso. Mpn
3TOMJOTDKHO MPOVICXOOWTSL NIaBHOE
yBeNueRVie ATUTENbHOCTU OTPMLIG—
TERNBHOIO YHaCTKa KpMBOW Hanps—

85

C5

K YMHOXUTETIO

O ® )

KeHUsi MyMeHbLLIEHKE NONOXUTENb—

72

HoM. [ocne 3Toro KOHTPONUPYIOT

Puc. 4

Moy NepBOM BKITKOHEHIN MTAIOLLISE Harnpshke—
HVe HEOOXOAMMO YBENMUMBATb MNIABHO OT HYJA
(Hanpymep, NpvnomoLLMJTATP) nocLnnorpadiom
KOHTPOIMPOBaTH (hopMY HANPFXKEHNS HA PE3VC—
Tope R2. IMpw aTom ABrxok peavctopa R10 aon—
»EH HaXO[MTLCA B KpaltHEM NEBOM M0 CXEME Mo—-
TOXeH. BaxHO, HTOBEI BLIXOOHOE HaNpskeHre
reHepaTopa BO BCEM 1arasoHe MUTatoLLWX Hanps—
eHn onepexarno noase Tok gpoccenenlLl, L2.
Mpw 31O0M chopMma HanpsykeHs Ha peaucTope R2
6yqeT Takol, Kak nokasaHo Ha puc. 3, r. Bnpotve—
HOM CJly4ae OHa NpYMET BUE NOKa3aHHbIR Ha

- NOYTOH!

annapoTypby;
= XMMMIO ANISt INEKTPOHUKK;
- MOHTQKHbI MHCTPYMEHT;

- nabopst "MACTEP KUT";

anvbomax v Ha CD.

ﬂ.

TCTEATORT
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SNEKTPOHHDLIE KOMNOHENRTDI -

Y nac Bet moxeTe 30Ka3ath M nonyuMTh
HOJIOXEHHBIM MJIGTEXOM MO noyTe:
- BNEKTPOHHBIE U MEXTHUHYECKMUE RETANU
ANsi PEMOHTA BbITOBOM 3NEKTPOHHOM

- CXEeMbl M CEPBMC-MAHYObi ONNAPATYpbI B

Karanor (6pounopa 256 crp.) crour 45 py6. Bes yuéra
noYTOBHIX CGOPOB H BHICHINAETCS HANOXEHHBIM NAATEXOM.
Pacwspennsit sapuant katanora Ha CD crour 25 py6.
u smicwinaetcs tonexo no NPEQONNATE!

K Bawum ycnyram uHtepHer-marasiH www.solon.ru
¢ 6onee yem 12000 HammeHoBaHMIt geTaNEN.

thopmy HanpsHkeHsi Ha oOMOTKe |
TpaHcthopmatopa T1 nHa Beixofe
reHepaTopa. 3T HaNPsKEHWS JOIDKHBI COOTBET—
CTBOBATH NOKa3aHHLIM Ha pyC. 3, 61 BCOOTBET—
CTBeHHO. B chopme 311X HanpshieHmiA He [OMMKHO
6bITb BCMBILLEK BLICOKOHACTOTHBIX KONEGaHuiA.
[anee, nepeveLLasn aevxok peavictopa R10, koH—
TPOSMPYOT MBMEHEHME aMMITATY/Ibl HANPSHKEHWA
Ha koHpeHcaTope C4. AmMniuTyfia 3Toro Hanps-
»eHWA, nokasaHHast Ha pue. 3, 8, COOTBETCTBYET
BbIXOLHOMY HanpshkeHmnio 6r1oka 45 kB.

[nsi nony4eHyst MaKCMasbHOTO BLIXOOHOIO
HaNPSHKEHMA MOXHO NONPO6OBaTh B HEOOMLLLIVX
npenenax nogodpaTs eMKoCTb KoHaeHcaropos C5,
C6, opHako crnepyet
VMETb BBUTY, HTO MPUHE—
KOTOPOI MUHUMAITBHO
BeJIMHUHE 3TOM EMKOCTH
nepexoaHbIi NpoLecc B
KOHTYpe CTaHOBUTCH
anepuopuieckum. MNpn
3TOM YCTPOUCTBO He By—
pet paboTathk BoobLLe.
Mpv nopabope koHOeHca—
Topos C5, C6 He cTouT
60ATLCA COMTLHACTOTY Ha—
CTPOVKW KOHTYPA, TaK Kak
reqeparopecerfa pabo—
TaeTHA HacToTe pe3oHaH—
ca. Mocne BbINONHEHNA
BCEX YKa3aHHbIX onepa—
Lui? BOCCTaHABIMBAKOT
LENMNODKIIOHEHNA YMHO—
MXUTENS HAMPSHKEHUA.

B 3aktoueHne MOXHO
MPOKOHTPOIMPOBATH Bbl—
XO[IHOE HanpshKeHWe yc—
TpoiicTBa B LienoM. 310
MOXHO CeNnaTbnoMeTo—
[IVKe, U3MnoxeHHoM B[3].
Mpy namepeHnsix Heo6—
XOZWIMO TLLIATESNBHO 30—
NMpPOBaTh BbIXOOHbIE
Lenv 6roka.

B xopeakcnepymveHToB
YAAIOCH NOMYMTE BLIXOD-
HOE HanpshkeHre bonee
60 kB. Mpyatom koHaeH—
catopel K15-5, npyme—
HEHHbIe B YMHOXMTENE,
LNUTENBHOE BPEMS Bbl—

¢ -

UBbIX: KB
70 [
60 \
50 \\
40 \ \
30 ™~
20 e, Y
-\\-‘
10
0
0 30 60 90 120 150 180
Puc. 5 lobix MIA
UgLix KB
50
45 — -~
40 //
A
30 |
25 //
201
I
10 =] ]
5
0
80 100 120 140 160 180 200 220 240
UﬂMT: B
Puc. 6

LIEPXVBANW NMOCTOsHHOE Hanpsbierue 6onee 10kB
(HA.OTHPBLITOM BO3OYXE MY TAKOM HaMpPsHKeHM Npo-
MCXOMT MPOBOM BO3YLLIHONO MPOMEXYTKA MEXIY
VX BbIBOLAMM).

Ha puc. 516 nokasaHbl COOTBETCTBEHHO Harpy—
304Has XapAKTEPUCTUKA W 3ABNCUMOCTb BbIXOHOMO
HanpsHKEHMs BI10Ka OT HaNPMXEHA NUTaHKs. Ha
KaokI0M rpadovke NoKasaHb! no [1Be 38aBUCUMOCTH,
COOTBETCTBYHOLLME KPaHVIM NOTIOXEHVAM ABMKKE
peavctopa R10 (HxHss Kpreas — KpainHee Npa-—
BOE MOSIOKEHNE, BEPXHFAA — KpaiiHee nesoe). Yka—
3aHHbIE 3aBMCYMOCTU NOMNYYEHbI 3KCNIEPUMEHTaS Tb—
HO. [Mpr X NOCTPOEHMI HANPAXKEHVE M3MEPANOCH
Ha BbIXOLe NEePBOM AUEVKM YMHOXUTENS (Ha KOH—
nenHcaTope C18), a0CTarbHbIe SHEKN BbUM OTKIIO—
yeHbl. [ocre MamepeHw NosyYeHHLIe pesynsTarbl
6bUM NEPECHUTAHBI K BbIXOLY BCETO YMHOXUTENA:

U=Un;l=I'n; R=Rn?; (2)

rae U.1. R—HanpsbxeHue, ToK MCorpoTUBIEHNE CO—-
OTBETCTBEHHO Ha BbIXoae BeeroymHoxuTens; U’ I,
R’ —HanpsbkeHvie, TOK 1 CONPOTUBIIEHNE, COOTBET—
CTBEHHOMBMEPEHHBIE HA BLIXO/1E MEPBOV SHEMKNYM—
HOXEHVF; N— YMCTIO AHEeK YMHOXEHVs (N=6).

Neonupg 3yes,
radix@sinn.ru
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CuHXpOHHLIN reTepoavHHbii YKB
pagvonpmMeMHUK C CUHTEe3aTOpoOM

4acCcTOTbI

TNpuemHuk npedHasHayveH Ons npuema YKB YM paduocmaHruyuii e dua-
na3oHe 65,8...73 MI'y. Ezo cxema umeem MHO20 ob6ue20 CO cxemMamu
paHee ony6IuKo8aHHbIX a8MOPOM paduonpueMHUKOe U CUHmMe3amo-
poe yacmomsi [1—4], 0OHaKo y He2o ecmb HeCKOJMTILKO UHMEePEeCHbIX

ocobeHHOCMell.

s obecrieyeHus cnepsLLero npveMa c
Hemogynsaumen HYM curHasna Heobxopu—
MO NONYHUTL [EBMALIMIO HaCTOTbI FeTe—
ponvHa He meHee 75 kI (Ha vacTote 65 ML) n
06ecrneynTb Npu 3TOM IMHENHYKO 32BUCUMOCTE
4acTOTbl FeTEPOAVHA OT HaNPSKEHWS HA BXOLE
y3ena yrnpagneHys HacToTol. BbINOMHUTL 3T yC—
TOBUS NIA KBAPLIEBOIO reHeparopa A0CTAaToHHO
TPYOHO (& MOXET ObITb M HEBO3MOXHO).
OYHKLMOHATbHaS CXeMA MPUEMHUKA MPVBEE—
Ha Ha puc. 1. YCNoBHO ee MOXHO pa3fiesinTb Ha
TPV HaCTU: CHCTEMA aBTOMATMHECKOM PETYNIMPOB—
knycunenms (APY), oByxkaHarnbHas cictema ha—
30BOV aBTONOACTPOMKY HacTorbl (PAMNY) v cuH—
TE3arop 4acToTbl ¢ NPeobpasoBaHneEM.
CwHTe3aTop 4acToThl COCTOUT U3 KBAPLIEBOrO
rereparopa 21, reHeparopa BbICOKOW HaCTOTbI
(BY) 23, vactotHo—thasoeoro setexropa (HP)
24, nenutens ¢ (prKcUpoBaHHBIM KO3hPULIMEH—
Tom penetus (QOK) 25, yeunurensi—orpaHnymv—
Tens 26, KBapLIeBOro rereparopa 27, yasoutens
vacrotbl 28, 6ychepHoro yeunurens BY 29, yana
ynpasneHus yactoroi 30, hunbTpa HYXKHMX Hac—
Tot (PHY) 31, fenUTens HacToTsI ¢ NEPEMEHHBIM
koathchuupertom aeneHus (MK®) 32, yeunute—
na-orpaHuumnTens 33, ®HY 34 n cvecutens 35.
«BbICTPbINA» kaHan cuctembl QAMY cocTouT s
6ychepHoro ycunmtens Bbicokol HacToTsl (YBY)
2, cvecurens 3, ®HY 4, yewnntens nepemeHHoro
HanpsbxeHws (YIMH) 5 v yana ynpaenexus sacto—
To22. «MeaneHHbIiA» kanan cucteMbl PAIMH co—-
crout u3 6ycheprHoro YBY 8, mopynsiropa 9, 6y—
¢hepHoro YBY 10, cmecurens 17, ©HY 18, VITH
19, pemopynsitopa 20, y3na ynpasneHus HacTo—
To# 14 1 BCrioMorareibHoro reHepaTopa HU3KOoM
vactotbl (THY) 15.
B cocTag cvctembl APY BxopmT thasoepalLia—
Tens 16, cvecutens 11, ®HY 12, YIH 13, pemo—
pynsirop 6, PHY 7 v perynupyembiin YBY 1.

CwvHTe3atop 4acToTbl NOCTPOEH MO 0ObIYHOM
cxeme. OH BoipabarsiBaet BY HanpsbieHvie cya—
cTotoinf=32,9...36.5 MI', nockornbky cvecutenm
NpYeMHMKA paboTatoT Ha BTOPO FrapMOHWKE re—
TEPOQUHHOrO HanpskeHus. Pabotaer oH cnepy—
1oLLm 06pas3om. KeapLieBbI reHepatop 27 Bb-
pabatbiBaet konebaHusa ¢ Hactotoin 100 kI,
KOTOpbIE Hepe3 yeUnuTeib—orpaHuGUTESb 26 no—
crynatot Ha Bxof APKS 25 ¢ koadpruperTom
nenenv Kpqyn =2. Bpesynsrare Ha Bxog YOO
24 nocTynatoT konebanus ¢ yactoton 50 kI'y,
Keapuesbiii reHepatop 21 BbipabatbiBaeT korne—
6anus ¢ wacroroi 15,8 MI'y, koropble Hepes yo—
BOVTENb 4aCTOThI 28 NOAAIOTCA Ha cMecuTenb 35
{f=31,6MrIy).

Ha npyroi Bxop cmecutens 35 uepes 6ycep-
Hbin YBY 29 nopatotes konebaHua C BbIxoaa re—
Heparopa BY 23 (32,9...36,5 MI'u). Ha Beixope
cmecutens 35 obpasytoTca konebaHua pasHo—
crHon qacroTsl (1,3...4,9 MI'y) koTopele Yepe3
OHY 34 nycvnutene-orpaHnyuTents 33 nogatoT—
cs Ha Bxon ANKA 32. ANKI 32 ymeHbLIaeT ux
vactoty 0 50 KL, no3Tomy ero koathuumeHt
nenenun fomkeH Obims Ko, = 26...98. Hanps-
eHue ¢ Bbixopa YOO 24 yepes ®HY 31 nocty-
naer Ha y3en ynpaeneHus yactoroi 30 v nog—
cTpavBaer B4 23.

Monoca nponyckaHus «3aMKHYTOM» CUCTE—
mbl QAMNY cuHTE3aTOpa COCTABNAET OKONO
40 I'y. Ha puc. 2 nokasaHa 3aBMCUMOCTb OT—

AfrBuz3
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25ry 40y
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Puc. 1

KIIOHeHWs 4acToTkl reHeparopa B4 21 oruac—
TOTbI EPEMEHHOrO HAMPSXXEHWA Ha BXOLE y3na
ynpaeneHus HacTotol 14. B stom cnyyae cuc—
Tema QAIMY cuHTe3aropa 4acToTbl NpeAcTaB—
nsert coboin ®HY BToporo rnopsgka ¢ Nonocon
nponyckaxus frp~ 40 'y,

Ha puc. 3 nokazaHa 3aBMCUMOCTb OTKIOHEHUA
4acToThI reHeparopa BY 23 ot HacToTbl nepemMeH—
HOIO HANPSXKEHWA HA BXOLE y3na yrpaBneHns
yacrorom 22. B atomcnyuqae cvctema QAN erH—
TEe3aTopa NPeACTaBnaeT coboi UNBTP BbICOKMX
yacrot (PBY) BToporo nopsaKa ¢ HWKHEN rpaHu—
Liei nonockl nporyckaxma frp =40 Ty,

«BbiCTphii» KaHan cucTembl QAMH npremHn—
Ka paboTaet cnepytoLLmm 06pasom. Ha opvH n3
BXOL0B CMECUTENA 3 U3 AHTEHHBI HEPES PErynit—
pyembiin YBY 11 6ychepHbin YBY 2 nonaetcs Ha—
NPSHKEHWE CUrHana, a Ha apyroi — HanpshkeHne
¢ BIxofia reHeparopa BY 23. Ha Bbixone cmecu—
Tens 3 obpasyercs NePEMEHHOE HaNpPsKEHe
6reHni, koropoe Hepe3 PHY 4 nYTMH 5 nopaeT—
CHl Ha BXOf y3na yrnpaeneHus yacToron 22 u
YMEHBLLIAET PA3HOCTL HaCTOT CUTHANA U TETEPO—
AvHa oo Af =40 T, T. e. GO rpaHUYHOM YacToTbI
NONOCHI MPOMYCKaHWA «3aMKHYTOW» CUCTEMbI
QAIMNY cuHTesaropa vacTorbl {puc. 2 n 3).

Afrauz3

o7} /
fyBx
. yana

40T ynpasnexvs
0ru HacToToi 22

Puc. 3

3arem B paboTy BCTyNaeT «MefNeHHbIA» Ka—
Ha enctembl QATMY, KoTopbIi fefcTByeT cregy—
LM 06pa3oM. Ha cvrHaribHbIA BXOZ MORYATO—
pa 9 nocTynaeT HarnpsbxeHWe curHana, aHa apyron
BXO[, — NEPEMEHHOE HANPAXEHWE C HaCTOTOM
12 k'y or BcnomorareneHoro MHY 15. AmnnuTyp-—
HO-MOLYNMPOBaHHOE HANPSKEHWE NPYHUMaEMO—
ro curHana yepes 6yepHein YBY 10 nopaetcs
Ha cmecuTenb 17, Ha gpyroi BXoR KOTOpOro no—
[iaeTcs HanpsbkeHue ¢ reHeparopa BY 23. Mepe-
MeHHOe HanpsbxeHve 12 kIl ¢ BeIxofia cmecuTe—
ns 17 yepez ®HY 18 u YIH 19 nopaeTca Ha
CUHXpOHHBIN fiemopynatop 20, Ha Apyroi BXOL,
KOTOPOro NocTynaet HanpsXeHWe ¢ HacToToi
12 k't Ha Bbixoge femopynstopa 20 o6pa3yroT—
€S UIMINYNbCbI € HacToTon 12 KI'LL, NpoMopynvpo—
BaHHEIE MO aMNAWTYRE HANPSKEHUEM OUEHNA
Mexy konebaHUsaMM NPUHUMAEMOr O CUrHaUa
reHeparopa B4 23.

STMUMNYNbCBI NOJATCA HA Y3€N yNpaBneHus
HacToOTOM 14 UM3MEHSIOT HaCTOTY KBAPLIEBOMO re—
Hepartopa 21 (a 3HaumT U reHeparopa B4 23) Ta-
KM 06paszom, 4To cucTema OAMY nprueMHuka
YOEPXKMBAETCA B PEXMME CUHXPOHM3aLmK. [pK
atom cuctema QAlMY cuHTe3aTOopa BhINONHAET
pone ®HY (pyic. 2). OHa nopcTpaveaet reHepa—
Top BY 23 no cpefHel 4acTtoTe KBapLeBoro re—
HepaTopa 21, KOTopbiA NPOMOAYNPOBAH M0 Ha—
cToTe konebaHuamm 12 kI, Mpy aTom reHeparop
B4 23 yactorHon Mopynauum Ha vactore 12 kl'y
NoHTU He UMEET, T. K. cncTema QAT cuHTe3aTo-
pa AOCTaTO4HO UHEPLIMOHHA U NOAABIAET kone—
6aHuA ¢ vacTotow 12 k' He meHee yem B 0000
pas (99 nb).

Ecnm Ha Bxo npuemHKWKa nopark 4acTOTHO—
MOJyMPOBaHHEIA CUTHAS, TO NEPEMEHHOE Ha—
NPAXXEHNE MOJY MPYIOLLIEN YaCTOThI C BbIXOAA
YIMH 5 nocTynuTt Ha y3en ynpaeneHus HacToTon
22, KoTopbIf NepecTpavsaeT reneparop B4 23
TaK, 4TO OCYLLECTB/IRETCS CNEsLLMIA MPUEM C fe—
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mopynsumrer UM konebanuir. [py 3ToM MOXHO
NONYYUTL [OCTATOHHO GOMbLLYIO AEBMALIIO HaC—
TOThbI kKonetanuii reneparopa B4 23 (75 k'y u
6onee), 7. k. cuctema GANY cvHTe3aTopa nHep—
uvoHHa {pyic. 3) 1 He YCNEBAaET OTCNexXuBaTH Obl-
CTPble M3MeHeHvs yacToTkl reHepatopa BH23.C
BbIxoaa YIH 5 Hanpsxervie MogynvpyioLLen Ha—
CTOTbI MOCTYMNAET Ha BLIXOA MPMEMHUKA.

Cvcrema APY paboraer crefyloLLymM 06pa3om.
Ha curianbHbi BxogcMecurens 11 nogaetcaam—
MAMTYLHO-MOZYNMPOBAHHOE HAMPFXKEHNE CUrHa—
na, a Ha ppyrow ero BXof NopaeTcs Hepes ha—
3oepaLLarers 16 cosuHyToe Ha 90° Hanpskerue
retepoavHa. Ha ebixoge cmecvtens 11 obpasy—
eTcAnepeMeHHoe Hanpsxerme cyactoton 12k,
amnnnTyaa KoToporo NPSIMO MPONOpLMOHaTbHE
amnnuTyae NpYHUMaEMOoro curhana. 3To Hanps—
eHve vepes GHY 12 u VINH 13 nopaetcara ge-
mogyrnsTop 6. 30eck OHO EMOAYNVPYETCA MB BALE
NOCTOSIHHOIO Hanpshxerms Hepes GHY 7 nofaeT—
CAHa ynpaBnsioLLmi Bxog perynpyemoro YBH 1,
KOTOPbIN U3MEHAET KOSPAULIMEHT YeUNeHms Ta—
KMM 06pa30oM, HTO YPOBEHb CUTHas& Ha BXOfiax
cMecUTENel NOAAEPKUBAETCA MOCTOAHHBIM.

MpyHUMINManEHan CxemMa NpMeMHUKa MpUBeae—
Ha Ha puc. 4—6. Perynvpyembin YBY 1 n 6ydhep-
Hbli1 YBY 2 BbiINonHeHb! Ha Tpakauctopax VT1u
VT2 (pvc. 4), abycdepHbie YBH 81 YBY 10—Ha
VT5uVT7. B ka4ectBe mogynsaTopa 9 neronbay—
erca V16, aB kaqectee femopynsitopa 20— VT10.
Cwmecvreni 3, 11117 nOCTpOEHbI COOTBETCTBEH—
HoHa VT3, VT8 nVT9. OHY 4 n®HY 12 obpagyror
anemenThl RY, C12 1 R30, C30. VINMH 5 noctpoex
raDA1.1, DA2.1, DA3.1. B kayectee YINH 13 un
VIMH 19 ucnonbaosanbl DA4 v DAS.1. demopyns—
Top 6 06pasytoT anemenTs VD1, VT4, aOHY 7—
anemenTsl C18, R19.

BychepHbin YBH 29 Bbinonker Ha VT1 (puc. 5),
arenepatop BH23—rHa VT2, Varbl ynpasrnenus
yacToton 22 1 30 nocTpoeHsbl Ha VD1 n VD2. da-
30BpaLLiarens 16 o6pazytot peauctop R1 (pue. 5)
1 BXOIHas eMKOCTb TpanaucTopa VT8 {puc. 4).
Benomorarenbhbi THY 15 (pre. 1) BbinonkHer Ha
mukpocxeme DD (pue. 5).

KeapLeBbif rerepatop 27 (puc. 1) n yeunu—
TeNb—0rpaHyHvTeNb 26 NocTpoeHbl Ha V6 (puc. 6)
1 VT7. B ka4ecTBe y3na ynpaBrienus HacToTbl 14

paboraet VD1, 2 B Ka4ecTBe KBApLIEBOTo re—
Heparopa 21 —VT1.YsouTerb HacToThl 28
BbINONHeHHa VT3, acvecurens 35— Ha VT4
(pvc. 6). B kavectBe OGHY 34 rcnonsayetcs
Lenb RSC8RECY, a B kKa4ecTse yeunurens—
orparuauTens 33 — Tpanaunctop VT5. B ka—
yectee [IOK[ 25 patoraror DD3nDD4.2, a
B kavectee [NKA 32— DD1,DD2unDD4.1.
Ponb 4®[ 24 eeinonksior DD5, DD4.3,
DD4.4, VD2, VD3. ®HY 31 obpasyioT ane—
menThl R13,C19, R14, R15,C20, C21.

®HY, cocTosumi nz R15, C16 (puc. 4),
CIYXUT Ans koppexkumn B npegbickaxe—
HUM curHana. [JByx3BerHbI NponopLno—
HasbHO—-VHTErprpYIoLL PUNBTP, COCTOS—
it u3 anemenTtoe R10, R11, C14 uR16,
R17,C17 (pvic. 4), npeoTepalLaeT Bo3byX—
nenme cvctembl GAIMH npreMHrka Ha yac—
Totax 0...20 ['u. Monoca yaepxarua cuc—
Tembl QAN npremHyka Ha sacToTax 6onee
40 Ny ramHoro 6orbLLE ee Nonockl yaep—
*aHnwvs Ha yacTotax menee 40 . Apasge-
nutensHeie uern YIMH 5 (C11 n C13 Ha
puC. 4) COBMECTHO C 3aMKHYTOM CUCTEMON
G®AIMY cvHTe3aTopa (puc. 3) Co3Aal0T BCh—
creme GAIMY NpUeMHWKA 3Ra4UTENbHOM
(ha30BbIN COBUI Ha ONEPEXEHNE B NOMOCE C
yactor 0...20 My, B pesynstate cuctema GAMNY
npuemMHMKka MoxeTt Bo3byxpatbes. Lienu
R10R11C14 1 R16R17C17 (puc. 4) Ha HacTtotax
0...20 "y co3patoT (has3oebii COBUM HA 3ana3fbi—
BaHue (HTO NOBbILLIAET YCTOMHMBOCTb CUCTEMBI
@AIMY), a Ha BoNbLLMX HaCcTOTaxX BeQyT Ce0A Kak
OenuTeny HanpsHKEHVA 1 He BIVSIIOT Ha hopMy
AYX pasomknyToi cvctembl DAY npremHmrka.

I'BY wa TpanavcTope VT2 (pyc. 5) cobpaH no
CXEME C UHAYKTVBHOW 0BpaTHOM CBA3LIO (KaTYLLKa
L2 HamoTaHa NoBepx BUTKOB KaTyLLkv L1). Pesn—
crop R10 (puc. 5) v korpercatop C25 (puc. 4)
obpagyior OHY, KOTOpLIV NMOJABNAET BbiCLLME Fap—
MOHMKU MMITYTIECHOIO HaNpsHKEHs!, Bbipabathi—
Baemoro reseparopom Ha DD1 (puc. 5).

KeapLieBbili renepatop Ha Tpanamctope V1
(pvc. 6) coBpaH Mo CXeMe EMKOCTHOM TPEXTOHKY,
aTpanavcrop VT3 yasouTens HacToTbl BKIIIOYEH
rno cxeme ¢ obLiel 6azoit. Tpanauctop VT2 uc—-
Nonb3yeTcs B KAYECTBE UOAa.
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Puc. 5

Mo cBoE KOHCTPYKLIMM M BO3MOXHBIM BE&pU—
aHTaM 3aMeHbI feTarnen NpUeMHMK aHanorn4en
paHee onvCaHHbIM MPMEMHMKAM M CYHTE3ATOpaM
4acToThL.

[lnsi nomny4erus BoICOKON HYBCTBUTENBHOCTH
Hy)XHa XOpOLLIasi SKpaHVpOBKa BXOAHbIX Lienei 1
mopynaTopa oT rekeparopa BY v cuHTesatopa
vacToThl. B kauectse kongeHcatopos C19n C21
{pvic. 6) HYXHO UCNOMNb3OBATL TAHTATNOBLIE MMNK
Lpyrvie KOROEHCATOPbI C MasTbiv TOKOM YTEHKM.

KarywikuL2 (pic. 4), L1 (prie. 5), L1 (pre. 6) nve-
10T 0OUHEKOBYI0 KOHCTPYKLVIO — OHM HaMOTaHbl
npoeonom M3B-2 0,44 MmHa Kapkace A1amMeTpoM
6 MM 1 COLEPXAT MO LUECTL BATKOB (HAMOTKA «BUTOK
K BUTKY»). KaTyLukv L2 (pue. 4) u L1 (pre. 5) nmerot
NATYHHbIE CEpAEHHVKY, & KaTyLLKM L1 (puc. 6) —
cepreHHVK U3 cheppuTa M KapBOHUTEHOO XKerie—
3a Karywika L1 (pyic. 4) HamoTaHa nosepx KaryLUki
L2 vconepkur 1,5B1TKa, a kaTyLuka L2 (puc. 5) Ha-
MOTaHarMoBepX KATYLLKL1 MCoaepuT 4 BUTKAMpO-

Boga [13B-20,5mm.
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498 EMHUK HyXHO BCrie—

Bexon c1s*—L AR19  pyioLLem nopsgke.
o ¢ Chauana cnepyet

C16
0,01 Mk

HaCTpOUTL B PE30—
HaHc konTyp L1C7

12 DA3.1
| 5| KIETVOR
r2a
RI3
47 4

YOBOWTENS YaCTOThI
(pvc. 6), a Ha Bxopw!
npepBapUTenbHoN

-1
{71

R14 47k

YCTaHOBKM MUKpO—

cxem DD1 v DD2

(pvc. 6) noparth Ha—

+98 MPSHKEHME, COOTBET—

Cc20
0,01 MK

R33 ||
22« L]

R34 []
22k

=C33£

CTBYIOLLME HYXHOM
HacToTe HACTPOKK
npyeMHmKa. Pesuc—
Topom R12 (puc. 4)
YCTaHOBUTL Hanpsi—
xenvie 4 B Ha BbIBO-
ne 9DA3.1 (puc. 4).
Barem, BpaLLiasi cep—

C3722

11 |7 [8
6 9

5| DAs.1
O KISTYL2

6,8 MK T

Z
R36510K [EHHVK KaTyLuky L1

VT3, V16, VT8, VT3 - KM327A
DA1, DA2 - K157YIT1A

l {puc. 5), yCTAHOBWTH
5 Hanpsxerne 3...6B
Ha KOHOeHcaTope
C21 (puc. 6).
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Puc. 6

Iocre NoaKMHOHEHNS aHTEHHBI K MPUEMHUKY He—
06XomMOHaCTPOWTL KonebaTenbHeInKOHTYP L2C 14
(pyc. 4) No MaKCUMarLHOMY HaNPSXKEHVIO BUEHA
Ha BbIXOAE NMPMEMHVKA. VI3MEHSA EMKOCTL KOHIEH—
caropa C3 (pvic. 6) cneflyeT nepesecTu CvCTeMy
OAINMY NpreMHUKa B PEXIM CUHXPOHU3ALIW, OpH—
EHTVIDYACH NO HAWYHLLIEMY Ka4eCTBa nprema.

Wamenss conpotvenerus pesvctopos R32mR18
(puC. 4) MOXHO peryrmMpoBaTL NOPOr cpabaTbiBaHVs
ovctembl APY, @ 3HaumT M nonocy yaepXKaHus cuc—
TeMbl QAMNYH NpreMHVKa 1 ee AMHAMUHECKVE Xa—
paxTeprcTvky. MNopsgok nopGopa peauctopa R1
thazoepatiarens (puc. 5) omcaH e [2].

IMpremMHVIK 06ECTIEYMBAET MPUEM Ha YacToTax,
kpatHbix 0,1 M. ns Toro, 4To6bl npyHUMaThL
3BYKOBOE COMPOBOX/EHVE TENEBU3VOHHBIX MPO—
rpamm, Hy>XHO YMEHBLLIUTL LUl NEPECTPOKKM [0
50 KI'w. [1rs1 3TOr0 HY>HO YCTAHOBUTL KO3 hmLM—
eHT peneHvs OOKL 25 paeHbiM 4 M nofars cooT—
BETCTBYIOLLUMIA KOA Ha BXOAKI NpeABapuTesHON
ycranoeku Mukpocxem AMNMKA (DD1 v DD2 Ha
pve. 6). [nA nepecTpoiiku npueMHuKa no auana—
30HY Y MHAMKALWN HACTOTbI HACTPOMKW MOXHO MC—
Noyb30BaThL YCTPOVCTBO, OMCaHHOE B [4].

HanpsbkeHme 3ByKOBOIN YaCTOTLI HA BEIXOLE M-
eMHViKa cocTaensieT okoro 1 B. MpreMHvK npu Ha—

1. A. Ceprees. lNpocrov Ba-
PUYAHT CUHXPOHHO FETEPOLMHHOM NPUEMHY—
Ka. — CxemorexHika, 2002, Ne 1,¢. 12, 14.

2. A. Ceprees. KopoTKOBOSHOBLI CUHXDOHHBET
reTepoaviHHEI1 MpMeMHK. — CXeMOTEXHMKA,
2002,Ne 2, ¢. 20, 23.

3 A. Ceprees. CuHTE3aTOD HaCTOTbI 18 KOPOT—
KOBOJIHOBOI'O CYHXPOHHOIO I€TEPOMHHOIO py—
eMHyKa. — Cxemorexrmka, 2002, Ne 8, ¢. 14, 15.

4. A. Ceprees. CUHTE3ATOD YacTOTbI L5 CHHX—
[DOHHOTO PaAMONPUEMHIKA Ha AVara3oH 13m. —
CxemorexHuka, 2002, Ne 11, ¢. 14, 16.

dyHKUMOHanbHoe PSpice onucanume umdpoBbIX

YCTPOMUCTB

B npedsidywem yukne cmamei (“PSpice modenu yugposskix ycmpoiicme”, “CxemomexHuka”, Ne 3—12 3a
2002 2.) aemop pacckasas 0 NOCMPOEHUU aHanno20ebix Modesell Yughpoebix KOMITOHEHMOE Memodom s102u-
4ecKO20 MPoeKmMupoeaHusi, Koada f1oa2udyeckas hyHKYuUs Yughpogol MUKpocXeMbl peasiusyemcsi ¢ noMolbro
Ha6opa monono2u4ecku cesI3aHHbIX YUgpoebIx npumumueos. [laHHas cmambsi nocesiujeHa nocmpoeHuro
modenell yughpoebix KOMMOHEHMOE anbmepHamueHbIM crocobomM — ¢ NOMOUWbIO A3bIKa OnucaHus J102u-
yeckux hyHKkyul. dmom mouwHbIl Memod Haubosiee nodxodum 9Ans co3daHusi modenetl cnoxHbix LAC.

PV CO31aHMM MOLESEN CNIOXKHBIX LM(DPOBLIX MUKPOCXEM MCMOSE—

30BaHVe METoAA MOMMYECKOTO MPOEKTUPOBaHWA CTaHOBUTCH HE—

3PEKTMBHEIM, MOAENM NOSYHAIOTCS O4EHB FPOMO3AKUMM, UX CTa—
HOBUTCSI CNIOXHO COrpoBoxaaTth. 'opasao npoLue HanpsamMyro 3anmcaTh fo—-
rudeckyo thyHkumo LIWC B 6yneseix onepaumsx. UmerHo ans sToro B
PSpice cyuiectByeT criocod (hyHKLMOHANEHOMO OMMCaHMA LM(DPOBBIX yCT—
powicTe. CTpyKTypa Takoro UMpoBOro KOMINOHeHTa Takas xe (puc. 1), 4to
W NPY MCMOSb30BaHUM METOAA NOMMHECKOro NpoeKTupoBaHuA. K 6r1oky no—
THECKUX BIPXKEHWI, ONUCHLIBAIOLLIMX (DYHKLUMIO LM(pOBOIO YCTPOICTBA,
noGaenseTcs Mofesb 3afepXeK M Mogesb BXog/Brixof. [nA nonb3oeare—-
A, NONb3YHOLLIErocs rpathrHECK M PefakTOPOM 1A BBOAA IEKTPUHECKMX
CXeM Ha MoZENMpOBRaHe, COBEPLLIEHHO 6e3pa3INHHO, KaKUM COCO60M
cocTaeneHa Moerb.

Mpy coctaeneHm MoZenen CNoXHBIX UMPOBLIX KOMIOHEHTOB CNOCco—
60M thyHKLMOHATNBHOTO OMMCaHWSA LMEPPOBLIX YCTPOVICTB MPUMEHAIOTCS Che—
LyOLLVE NPYMUTUBEL:

Logic Expression — cocTaeneHve forvHeckux BulpaokeHWi (MpUMmUTUB
LOGICEXP);

Pin—to—Pin Delay — 3apaHve 3afep>xek pacrnpocTpaHeHWs CUrHarnos
(mpvmvve PINDLY);

Constraint Checker— rpasmna npoBepky BPeMEHHBIX COOTHOLLIEHWIA, TAKMX
Kak MVHVMATTBHOS BPEMS YCTAHOBKWCOPOCA, MUHMASTEHAA S IMTENbHOCTL MM—
nynbcosuT. . (pvrTvB CONSTRAINT). Mpu HapyLLIEHM STUX OrPaHNHEHNIA B
MPOLIECCE MOLENVPOBAHIS BbIIAIOTCS MPEYNPEXAAIOLLINE COOBLLIEHMS.

JlormMveckue BbIpaXeHus
Mpvimmve LOGICEXP 3apaeTcs no ghopmary:

Uxxx LOGICEXP (<umcrio BX0goB>, <4UCHO BbIXO[0B>)

+ <+Y/3€J1MCTO4HMKA MUTAHNA> <—Y3€71 UCTOHHIKA IMUTaHNS>

+ <BXOJHOH Y3611 1>... <BXOAHOM Y3e/1N> <BbIXOOHON Y3€71 1>... <BbIXOI—
Hovt y3enn>

+ <UIMST MOZIESIV [VHAMUIKI> <VIMSI MOZESIM BXOL/BBLIXO>

+[10_LEVEL=<ypoBeHb MonemvHTEpdEeinca>]

+[MNTYMXDLY=<BbI60p 3HaveH51 33A60XKKN>)

+LOGIC: <norvqeckoe HasHayere>*
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Jloruyeckoe HasHauyeHWe 3anmcbIBAETCs IBORKO:

<HOMEP BBIXOLHOIO Y3N1a>={<JIOMHECKOE BbIPAXEHVNE>]<IPOMEXYTOH—
Has NEPEMEHHAs>={<JI0MMHECKOE BbIpaXeHe>]

KaokapIit yrioMsHY Thlii B CIELIMEMKaLIMM BEIXOHOM Y3€N A0MKEH UMETb
0O[IHO NOTMHYECKOE BbIpaXeHne. HazHauerHbIe OfIMH pas NPOMEXyTo4HbIe
MepeMeHHbIe MOTyT UCTIONb30BATLCA B MOCTIEAYHOLLVIX JIOTMHECKMX BbIPaoKe—
HUsX. FPOMEKY TOHHBIM MEPEMEHHBIM MPMCBANBRIOTCS MMEHA MO TEM XXe Mpa—
BUIAM, HTO U MIMEHAM Y310B.

Ananozobeio Ananozobeiu
y3sen g;en
\ PyHKUUOHMLHOE
—o
y Al \ 0MuUCaHHUE / L/a
Uudnobue yanu
Puc. 1

Jlorvieckiie BuIPaXeHIs 3aKIKOHAI0TCS B (MrypHele CkoBkw {}. Oxu 3anu—
CbIBAKOTCA Ha OOHOM MM 6onee CTPOKAX. CTPOKW MPOAOIDKEHNA UMEHOT CUM-—
BON «+» B nePBon No3uLMM.

(Np1BEEeM NepeseHb OTMYECKMX ONEPaTOPOB B NOPFLKE UX CTaPLLIMH—
cmBa:
~— JIOTM4ECKOE OTPULIAHIE;

& — norudeckoe U;
A — riormueckoe ucknosatoee NI,
|— norvieckoe UIA.
B kauecTBe onepaHioB MOryT ObITb:
BXO[HbIE Y3Mbl;
MpenBapuTENsHO ONpefeneHHble BPEMEHHbIE NEPEMEHHBIE;
MpefBapUTENsHO ONPeaeieHHbIE BEIXOHDIE YaTbl,
normyeckue koHctaHTb 0, 1, X, R, F.
[pu 3aMCU BLIPXKEHUIA MOXHO MPUMEHSTL KDYTIibie CKOGKY st rpyrn—
MMpoBaHUA onepaHaoB. Bee 3TW norvueckme BolPaskeHWA MOryT UCTIOfNb30—
BaTLCA Taloke U B nporpamme Probe.
Mogerb avHamuki pymmvuea LOGICEXP nmeeT Takoi xe hopmar, kak

+LCN+4={~LGBARI (P &Cn)}LPBAR={~P}
+LAEQUALB={LF3BAR &LF2BAR & LF1BAR & LFOBAR }

3apaHMe 3afilepXXeK pacnpocTpaHeHus

Mpymyvie PINDLY nossornsaeT HasHaumTb 32AepXKi pacnpocTpaHeHms
CHMHAIOB CTIOKHBIM yCTpOMCTBaM. OnvH eaMHCTBEHHB I MpumiTvie PINDLY
MO3BONSET MOAE/MPOBETH BPEMEHHbIE COOTHOLLIEHUA M BLIXOAHBIE XapaKTe—
PHCTVIKM LIETION MHTETParnbHOM CXEMbI, MMEXOLLEN B CBOEM COCTaBE, B 4acT—
HOCTH, TPUCTAGUIbHBIE BEHTUIM. Kpome TOoro, B onucaniie npuMmMTea
PINDLY £onyckaeTest BKIOHEHNE CrIELMAMKaLIM KOHTPONA [ IMTE BHOCTEN
umnyrscos SETUP, HOLD, WIDTH, FREQ 1 GENERAL. koTopble Uerionb3y—
totes B npumnvee CONSTRAINT (oM. HUxe).

Mpumutie PINDLY 3apaeTcs no hopmarty:

Uxoxx PINDLY (<w1c/10 nyTeit>, <4Cro BXOAOB PaspeLLeH s>

+ <YHCSI0 JONOMHUT. Y3/10B>) <+Y36/1 UCTOHHIKA MUTaHNST>

+ <—Y36/TMCTOHHVKA INTAHWST> <BXOOHOM y3en 1> ... <BXOOHoM y3en >

+[<y3en paspetuerus 1> ... <y3en paspetLenms n>] [<BHYTpeHHWA y3es
1>..

+ BHYTPEHHMIA y3E1 11>] <BbIXOGHOM y3en 1> ... <BbIXO[HOW y3en n>

+ <UMST MOLESM BXOL/BLIXOT>

+[I0_LEVEL=<ypoBeHb MofemmmHTeppesicas)

+[ MNTYMXDLY=<Bb160p 3HaveHms 3a1epxkr>"]

+] BOOLEAN: <6yneBckoe HasHaveHne>"]

+ PINDLY: <HasHaueHme 3a0epxers>"

+[TRISTATE: ENABLE LO | HI <y3es paspeliieHys><HasHa4eHue 3a-
Hepxer>"]

+[ SETUP_HOLD: <crieughuiaLis BpemMeH ycTaHoBKwWyaepxars>|

+[ WIDTH: <crieumchvkaLimst LApHHbIMMITYTECa>)]

+ [ FREQ:<crieLphviKaLs 4acToTbl NOBTOPeHUsT>]

+[ GENERAL: <o61yas crieLppuraLips>]

30eck NPUHATHI CrieaytoLLme 0B03HAHEHMS:

<HUCHIO MyTel>—4MCrIO MyTe paCrPOCTPAHEHUA CUTHAMNOB OT BXOAHBIX K
BbIXOHBIM Y3ram; Ty 3TOM HMCTIO BXOLIOB MyTei OMKHO ObITb PABHO YMCTY
BbIXO0B. C KX AEIM MyTeM BXOL/BbIXOL, CCOLMMPYETCS 3a0ePXKKa, BbiUC—
JFieMan Mo OMpeneneHHbLIM NpaBurram;

CTaHO2PTHEIE BEHTUIU: REF1

<WICSI0 BXOLOB paspeLLeHus> —CeuthvkaLms Ton—

REF2 —
REF3 |5

MODEL <z mogerm>UGATE [(napametpsi)]

CTabMIbHBIX Y3M0B, UMEKOLLMXCA B NPMMUTUBE (MOXET
6bITb paBHbIM HYIHO). TpMcTABUIBHBIE Y37kl MCNONB3Y—

Jlornyeckue BbIpaxKeHUA BLIMMCTIAIOTCA B MpoLiecce Moaent— TG Mgu

S Tpaowo - outt  1OTCAB cexuymsix TRISTATE;

[poBaHKA B Nopsiake uX criefoBaHuA. 3a,qep>KKa noABneHUA Cur—

<YUCTIO BHYTPEHHWX Y3/10B>—BHYTPEHHYE Y3ribl, 1C—

HANOB Ha BbIXOAHbIX y3rax onpefenaeTc B MOAENM AMHAMUKY.
BHyTpeHHv1e 06paTHbIE CBA3M B NOTUHECKMX BLIPEKEHMSX HE 10—

IN2 oo sy U™
inz |\ L P02 oyt

MONb3YHOLLMECS B BBIPAXEHUAX, ONpefensroLLmx 3anep—
KU, HO OHI HE BXOLISIT B MyTY BXOL/BbIXOL, (MOXET ObiTh

MyCcKaroTCA, OHAKO BHELLHMEe 06paTHbIe CBA3W NO—-NpexxHeMy
BO3MOXHbI.

N4 4H(—— Mpasuno 3)-+ OUT4

PaBHbIM HYTH0).

MpvBenemM Npumep onMcaHnA NOrMKK (OYHKLMOHMPOBAHWA
aputMETUKO—TIONMHECKOr0 yeTpoicTBa 74181. BpemeHHble 3a-
LepXkn 6yfyT 3afiaHbl HUXe C MOMOLLbIO NPUMUTUBOB PINDLY wu
CONSTRAINT:

U74181 LOGICEXP(14, 8) DPWR DGND ACBAR A1BAR A2BAR A3BAR
BOBAR

+B1BARB2BAR B3BAR SO S1 52 S3M CNLFOBAR LFIBAR LF3BAR
LAEQUALB

+LBARLGBARLCN4DO0_GATEIO_STDLOGIC:

* [poMEXYTOUHbIE NEPEMEHHbIe

+131={—((B3BAR & S3& A3BAR) | (A3BAR & 52 & -B3BAR))}

+132={—((-B3BAR & S1) (S0 & B3BAR) | A3BBAR)}

+121={~((B2BAR & S3& A2BAR) | (A2BAR & S2 &-B2BAR))}

+122={~((~B2BAR & S1) 1 (S0 &B2BAR) | A2BAR)}

+111={~((B1 BAR&S3 &A1 BAR) I (A1BAR & 52 & ~B1BAR))}

+112={~((~B1BAR & $1)I(SC &B1BAR) | A1BAR)}

+101={—((BOBAR & S3& AOBAR) | (AOBAR & S2 & -BOBAR))}

+102={—((-BOBAR & S1} | (S0 & BOBAR) | AOBAR)}

+MBAR ={~M}

+P={131 &121 &111 &101}

* BbIXOfIHbIE NEPEMEHHBIE

+LF3BAR={(I31 & ~I32) A ~((121 & 111 & 101 &Cn & MBAR) 1 (121 & 111 &
102 &

+MBAR) (121 &112 & MBAR) | (122 & MBAR))}

+LF2BAR = {(121 & ~122) A ~((111 &101 &Cn & MBAR)

+1(111&102 & MBAR) 1 (112 & MBAR) 1 )}

+LF1BAR={(111&~l12)2~((Cn &101 & MBAR) | (102 & MBAR))}

+LFOBAR={I01 & ~I02)* ~(MBAR &Cn)}

+LGBAR ={~(1321(131 &122) 1 (131 &I21 & 112) | (131 & 122 & 11 &102))}

Puc. 2

22

MponnmioCTpYpyeM B3aMMOCBA3b PasivuHbIX Y3roB Ha
npyMepe CreayyoLLEro NpUMUTHBa (PrC. 2):

U1 PINDLY(4, 0, 3) $G_DPWR $G_DGND IN1 IN2IN3
IN4 REF1 REF2 REF3
+OUT1 OUT20UT30UT410_MODEL DO_GATE PINDLY:
+..

Ha puc. 2 uMeroTest weTsipe 6ychepa, BKIoHeHHbIe Mexay yanamu IN1—
OUTH,..., INA—OUT4, utpu noronHutenshbixyana REF1, REF2, REF3, coctos-
HYS KOTOPBIX BIUSIOT HA 3HA4EHIA 33/1eKEK, ONPELENAEMbIXC MOMOLLIO TPEX
npaeun. Mpuatomyansl REF1 1 REF2 BrusioT Ha paqeT 3aaepxex no Mpasury
2,aysenREF3—noMpasvnam 11 3. U3 puc. 2 criedlyeT Takoke, HT0 3aaepxiv
ovirHasios OUT2 u OUT3 BbIMMCTRIOTCS MO OHOMY 1 TOMy Xe npasurty. lepei-
JIEM K OTCAHUIO COCTARSIEHVSA MPaBuI1 ONPeNeneHs 3a0eKeK.

Cekuusa BOOLEAN

C MOMOLLIbHO <BYMIeBCKOro Ha3HaYeHKs> ONPENENAIOTCS NPOMEXYTOHHbIE
nepemeHHbIe, KOTopble MOTYT GbITh UCMONb30BaHLI B <OrpefesteHim 38480
>, Cexun BOOLEAN MOXET GbITh BKOUEHA HA NIHOB0# CTPOKE B ONca—
Hvn npumyTviea PINDLY. Beipaxerue <6yrieBCKoe HasHaqeHye> UIMEeET B

<ByneBckas nepeMeHHas> = {<Gynesckoe BuipaxeHve>}

VMR <6yrieBCKast epeMeHHas> CoCTABIIAETCS N0 TEM e MpaBuriam, 4To
umAyana.

Bbipaxerme <Oyy1eBckoe Boipaxerue> npuHvaeT araderie TRUE (ro-
rudeckas 1) wnm FALSE (norvueckui 0). Mono6Ho Bcem ocTanbHbIM Bbipa—
JEHUSIM OHO [IOMKHO BbITb 3AKINOYEHO B (MrypHble ckobkm { }. Mepeumncnim
BTabn. 1 6yneBckvie oneparopsl B MopAKe yBbiBaHMs X CTapLLMHCTBA.

B kayecTae orepaHioB GYNEBCKIX BbIPAXEHWI MOryT y4HaCTBOBATb:

e TpeOBaPUTENLHO OMpefieNieHHble <ByTIeBCKME NePEMEHHbIE>;
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o (DYHKLIAM IOMONHUTENBHBIX Y3MOB (CM. HVXE);
o (HyHKLIMM M3MEHEHUI (CM. HUXE);

Ta6nuua 1. bynesckue oneparopbl

COK UX UMEH, pa3nenaembixX np06enaM|/| nnun 3ana—
TbiMA.

o <Bynesckue koncTaHTbi> TRUE 1 FALSE. Oneparop Hassanve <BbipaxeHie 151 330epXeK> 3aKIHaeTeA B (-

JIOMOMNHUTENLHO ONEPATOpbI «==» U «l=» MOFYT GbiTh i JIoru4eckoe OTPUUBHUE | 1y 16 CKOBKI M MOXKET PACTIONAraTHCS Ha HECKOMb—
MPVIMEHEH K TTOTMECKM 3HAUEHVAM <BXOJHBIE Y3/Tbi> = EaBHO KVIX CTPOKaX. 37O BbIPAXEHWE UMEET TP 3HAUEHA
W </IOMMHECKIE KOHCTaHTbE>. 3TO NO3BONIAET NpoaHan— = € pasHo 3a716PXKEK: MAHVMATTEHOE, TUNOBOE M MAKCHMAITLHOE.
3VIPOBATH NOMYECKIE COCTORHIA Y3710, HAMPUMED: Bbi- &  |Nomeckoe U B pOCTENLLEM CITyHae <BbIDAXEHNE [1/1 330EDKEK>
paxeHue «CLEAR==1» npuHumaet aHaveHve TRUE, A ﬂgz;i‘;':giee AU NPELICTABNAET COBOV <3HAYEHME 3a[6PXeK> BIA:
ecnu yaen CLEAR vmeeT 3HaueHue normyeckom 1, u | Tlonmaecros VIVt DELAY(<mins, <typs, <maxs),

FALSE — B npoTVBOMONOXHOM Criy4ae.

Ynpasnsaiowme thyHKLUN

YrpasnatoLume hyHKLIMM MCMONbL3YHOTCA A151 ONPEAENEHNA U3MEHEHMIA
COCTOSHWA <BHYTPEHHYIX Y3/T0B> WM <BbIXOAHbIX y31108>. Bce ynpasnsio—
LLwiE ChyHKLMM MPUHMMELOT NOMMHECKNE 3HAHEHWA W NOSTOMY MOFYT BXOOUTh
B COCTaB <OYTeBCKyX BbipaXeruit>. [MpyBeLem CriCok 3TUX (hyHKUUIA M MX
apryMeHToB:

CHANGED (<y3en>,<uHTepsan BpemeHin>)
CHANGED _LH (<y3esn>,<uHTepsarn spemenn>)
CHANGED_HL (<y3en>,<vHTepBas BpemeH>)

OyHkuma CHANGED npuHrmaeT 3Hauenmne TRUE, ecnm ykazanHbii
<Y/3e/1> UBMEHAN CBOE COCTORHME U3 0 B 1 Ha YKa3aHHOM <uHTepBasie Bpe—
MeH>, NPELLLIECTBYHOLLIEM TEKYLLIEMY MOMEHTY BPEMEHM, B MPOTVBHOM CITy—
vyae—FALSE.

AnanoriHo dyHkuma CHANGED _LH npuruvaet 3Hauerve TRUE, ecrin
YKA3aHHBIN <y:3e/7> U3MEHSAN CBOE COCTOAHUE Ha yKAa3aHHOM <1HTepBasie
BPEMEHV>, MPELLLECTBYIOLLIEM TEKYLLIEMY MOMEHTY BPEMEHM, B MPOTUBHOM
cnyqae— FALSE. Otmetviv, uto CHANGED _LH KOHTpOnMpyeT Tonbko Ca—
MO€ MOCTNERHEE M3MEHEHUE.

Hakoreu, chyHkuwma CHANGED_HL npuHimaeT aHanorvyHble 3Ha4eHHs,
KOHTpONMpyA nepexofsi 3 180.

Ecnm <uHTEpBa BpEMEHM> 33aTh PaBHBIM HYJTHO, TO PACCMATPUBAEMBIE
chyHkuvm npumyT 3HaueHre TRUE, ecrivB fiaHHb I MOMEHT BPEMEHW COCTOS—
Hvie y3na uamepseTca. 310 IAET BO3MOXHOCTL PastmBaTh MOAENL LMGPOBbIX
KOMMOHEHTOR Ha [IBE YaCTV: NEpBast MOJENMpyeT NOMUKY yHKLOHMPOBAHVR
CHyNEeBbIMU 32[1EKKaMK, & BTOpas yHUTLIBAET pealibHbIe 3aeKKN.

DYHKLUMN USMEHEHVN

QOYHKUMM MBMEHEHWIA NPEHA3HAYEHB! A7 KOHTPOSA 38 U3MEHEHUEM
COCTOSHWI <BBIXOQHBIX Y3108, [1A KOTOPbIX BLIMUCTISIOTCA <BLIDAKEHUA LA
331epxex>. MNopobHO AOMONHUTENBHBIM HYHKLIMAM OHU MPYHUMAIOT 3Ha-
yeHvs O mnu 1. OpHaKO B OTNIMHME OT HUX (DYHKUIMM U3MEHEHUIA HE MMEIOT
apryMeHTOB U MPOCTO HMKCVPYHOT MBMEHEHWE COCTORHV BbIXOOHbIX Y3/10B B
TEKYLLMIA MOMEHT BPEMEHN.

OH1uveroT BU:

TRN_pn,

3[€Ch p— 3HA4EHME NPeabIBYLLIEr0 COCTORHIUSA, N — HOBOIO COCTOAHWS.

Jlornueckvie 3Ha4eHUA COCTOAHUA 0B03HAYAIOTCS CUMBOMAMM:

L — HW3KUI ypOBEHS;

H— BbICOKWIN ypOBEH®;

Z — 60nbLL0E BLIXOAHOE CONMPOTUBIIEHWE;

$— moBoi1 ypoBeHb.

Tak, Hanpumep, thyHkuma TRNJ_HS$ koHTponvpyeT nepexonma cocTosHus
norv4eckoit 1B ni06oe apyroe cocTosHWe. 3ameTiv, HTo yHKUMM TRN_pZu
TRN_Zn npurivatot aHaueHvie TRUE, TONBKO €CTIM OHM UCTIONb3YKITCA B CEK—
U TRISTATE, onmcbIBaeMOol HKE. XOTSA BLIXOAHBIE Y3rTbl YCTPOCTB C OT—
KPbITbIM KONNEKTOPOM NEPEXOLAT B COCTORHIE BLICOKOrO MvrneaaHca Z (Bme—
cTo H), B cripaBouHukax 06614HO NPUBOAATCA 3HaueHuA 3agepxek TPLHu
TPHL. Moatomy B METEMATVHECKVX MOLENAX YCTPOWCTB C OTKPLITLIM KOTEK—
TOpoM HeoBxoaumo ucronb3oeatb dyHkuwm TRN_ LHM TRN_HL, aB TprcTa-
6unbHbIx yetporcteax— TRN_LZ, TRN_HZ, TRN_ZL n”TRN_ZH.

Cexyunsa PINDLY

Kntouesoe crioso PINDLY omvevaeT Havasno CekLm, ConepXalLiein opHO
NI HECKONBKO <HA3ZHAYEHU 33LEDXKEK=>, KOTOPHLIE UMEIOT (hOpMAT:

<BbIXO[HOHAY3€N> ={ <BbIPaXEHUe [/1A 330epXeN>}

Kax bl <BbIXO[HOM y3er1>, NEPEUUCIIEHHBIN B CreLmhukaLivim NnpyumMm-
TVIBA, IOMKEH UMETL OAHO BLIPEDKEHWE [N1A onpeaeneHus 3aaepxek. MNpu-
4EM HECKOIBKO BbIXO[HBIX Y3/10B MOFYT UMETL OBLLIEE <BhIPKEHVE L7151 38—
Jepxex> (Ha puC. 2 <BbipaxeHue A1 3a4epXeK> 0003HAHEHO Kak
«[paennor), TOrAa B NEBOV HACTV HASHAYEHUA 3a1EPXKEK MOMELLIAETCA Crin—

rfie <min><, <typ>, <Max>—KOHCTaHTLI C NnaBao—

LLIeI 3arATON UIW BBIPEKEHVS (B TOM HUCIE Y NAPAMETPLI), B CEKYHAX.

L cneumdrkaumm HEM3BECTHOM BENUUMHBI UCMONb3yeTen «—1». Ha—
npuvep, DELAY(20ns, —1,35ns) 3a8a6T MUHMMATBHYIO 33epXKY 20 He, ye—-
TaHABNMBAEMYIO MPOrPAMMON MO YMOSHAHUIO TUTIOBYO 331EPXKKY W MAKCH—
MaSTbHYHO 33 0EPXKY 35 HC.

B 60nee CrOXHBIX <BbIpaXEHVSIX L1 33L€KEK> VCTONb3YIOTCA (hyHK—
ummeupa CASE:

CASE

(

<6YIIEBCKOE BbIDAXEHVE>, <BbIDAXXEHWE /151 3aepxex>, ;Tpasnno 1
<BYIEBCKOE BbIDAXEHVE>, <BbIDAXEHWE /151 380epxek>, Tpasnno2
<BbIPAXEHME [T 38[EPXKEK:> ;3aAEPXKM N0 YMONHaHUIO

)

AprymerTtamm coyHKLm CASE SBRRoTCS napbt <6yJ1eBCKOE BbIDAXEHVES,
<BbIpAXEHWE 17191 38AEMKEK>, 3aMbIKAEMBIE (DVHEUTHBIM <BbIDEXEHIEM /151
3306PXeK>, ONPELENAILLVM 3HAUEHWE 33AEXKKM MO ymonuaHuo. NprBbi-
amncneHmn oyHkuymn CASE BeIMMCIIAIOTCA <OynEeBCKME BbIDaXEHVS> BNO—
PALKe UX CrieiOBaHMA O TEX Mop, Noka He GyaeT nonyyeH pesynbtar TRUE.
lMocne 3Toro 3apepXXKam MPMCBaNBAIOTCH 3HAYEHUA U3 COOTBETCTBYHOLLIETO
BbIPEDKEHUS. ECrv H1 OfHO 13 BbIpaXxeHWiA He nveeT 3Haqenns TRUE, 3a-
JIEPXKaM MPUCBAVBAIOTCA 3HAHEHUA U3 NOCTIEOHETO BLIDEKEHUA.

Mpvsenem npumep:

+BOLEAN:

+ CLOCK={CHANGED LH(CLK.0)}

+PINDLY:

+ OAQBOCQD={

+  CASE(

+ CLOCK&TRN_JH, DELAY(-1, 13ns, 24ns),

+  CLOCK&TRN_HL, DELAY(-1,18ns, 27nsj,

+  CHANGED_HL(CLBAR,0), DELAY(-1,20ns,28ns),
+ DELAY(-1,20ns, 28ns) ;Mo ymonyanuio

+ )

+ }

B a10M NprMepe paccMaTpUBAETCA HETLIpEXPas3pAHbIN CHeTuuK. BBo—
avres 6ynesckas nepementast CLOCK, kotopas mpuHvaeT 3HaueHne TRUE,
Koraa pononHutensHbi yaen CLK namerser ceoe coctosHre vz 0B 18
TEKYLLIMIA MOMEHT BpeMEHI. HeTbipe Bbixoga QA, ..., QD nvetoT 00HO MTOXe
npaeuno onpeaeneHua 3afepxek. GyHkums CASE noseonser HasHaumTb
pasHble 3a0epKKU B NPOLIECCEe cHeTa Ui 06HyrneHus. [Nepebie aBa npasmnia
onpenenstoT 3aaepXku B rpoLecce cHeta (CLK nameHseTes 13 cocTosHmA O
B 1). MepBoe NPaBWno NPUMEHAETCA NP M3MEHEHN COCTOSHIA BLIXOLOB U3
081, BTOpoe —M13 1 B 0. TpeTbe NpaBuno HENOCPEACTBEHHO onpefenseT
336K, Kora uamenseTcs cocTosHve yana CLRBAR.

Cexumna TRISTATE

Cexuvsa TRISTATE conepxuT 0aHo Mim 601iee HasHaueHun <3ggepxer>. B
otnrume ot cexLym PINDLY 306CH COCTOAHMSA BLIXOAHBIX Y308 KOHTPOSMPYHOT—
C51C NOMOLLIGHO CMELVASTbHBIX Y3MOB paspeLLeHms (enable). HenocpenctseHHo
nocrie knioyesorocriosa TRISTATE yka3biBatoTCs MMEHE Y3108 paspeLLieHIsi 1
MXNOMFIPHOCTL CNIOMOLLBO KItoueroro cnosa ENABLE no chopmary:

ENABLE HI <y3en paspeLuenus>; PazperueHue B CoCToaHMN 1
ENABLE LO <y3esn pasperuerusi> ; Paspeluerme B COCTOsHM O

YKazaHHbIN <y3en pa3peLLeHys> YPaBAET HAZHAYEHVAM BCEX BbIXOM—
HbIX Y3MOB TEKYLLIEN CEKLMM. OTMETUM, HTO <BbIPDaXEHWUA [/1A 3GJ6PMEK> B
cexumin TRISTATE MOXET copepkars (hyHKLIMM MBMEHEHWIA, CBA3ZEHHbIX C
COCTORHVEM BbicoKoro umnefiarca, Hanpumvep TRN_ZLTRN_HZ.

MpvBenem nprMep, AEMOHCTPUPYHOLLIWIA NMPYIMEHEHE Y3NOB paspeLle—
HA 119 KOHTPONMPOBaHUs 6oriee Yem OHOMO BbIXOAA. 30ECk TaKKe Moka—
3aHO, 4TO HEKOTOPbIE BbIXOAbI MOFyT 661k 06bIMHEIMKM (PINDLY), a apyrvie
TPUCTAOUITEHBIMU (3HAHYEHWA 331EPKEK OMYLLIEHDI):

23
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U1 PINDLY(3,1,2)$G_DPWR $G_DGND IN1 (N2 IN3ENA REF1 REF2
OUT10UT20UT310_MODEL

+TRISTATE:

ENABLELO=ENA

OUT1={

CASE(

CHANGED (REF1,0) & TRN_LH, DELAY(...),

CHANGED (REF2, 0), DELAY(...),

TRN_ZL, DEILAY(...),

)

!
OUT3={
CASE(
TRN_ZL, DELAY(.. ),
TRN_HZ, DELAY(.. ),

}
PINDLY:

OUT2={
CASE(
CHANGED (REF1, 0), DELAY(. .,

)

}

CrpyKTypa ynpaeneHus 3a0ep>ek B
JaHHOM MpuMepe NnokasaHa Ha pue. 3.

I T T Tk Tk T T E S S SR AR

1

ENA —Ll—

REF1
REF2

N1 -

IN2 —» lMpaswno 2

®DYHKLUMOHUpOBaHWe
npumutnea PINDLY

CoCTosHYS BLIXOOHBIX Y3108 NPUMI—
Tvea PINDLY 13MeHsIoTCS My M3meHe—
HUM COCTOSHUI M0G0 0 BXOLHOTO y3na
y3na paspeLleHys. Kaxxpomy BxopHoMy o | oS
Y31y COOTBETCTBYET BLIXO[HOM Y3€rl.
CHayana onpefensitoTcs COCTOSHUS
BHYTDEHHIX NEPEMEHHbIX B Cekym  FMC- 3
BOOLEAN, 3aTem BLIMUCTISOTCS <BbIDAXEHYS [/151 38[6PXKEK> B CEKLMAX
PINDLY v TRISTATE. Nocnie 31oro M3MeHUBLLEECS COCTOsIHVE BXOJHOrO
y3na npuCBavBaeTCs COOTBETCTBYIOLLIEMY MY BLIXO[HOMY Y31y C3afepx—
KOMA.

MpviBegEM NpyMeEp peanbHoro cHeT4Mka 74LS160A:

ULS160ADLY PINDLY (5,0,10) DPWR DGND
+RCOQAQBQCQD ;Bxoppl

+CLK LOADBAR ENT CLRBAR ; BHyTpeHHve y3nbl
+RCO O QA OQB OQC OQD O ;Bbixoabl

+10_LS MNTYMXDLY = {MNTYMXDLY} I0_LEVEL={IO_LEVEL}
+BOOLEAN: CLOCK ={ CHANGED_LH (CLK, 0)}

+  CNTENT={ CHANGED (ENT, 0)}
+PINDLY:QA_O QB_O QC_O QD_O={

CASE(

CLOCK&TRN _LH,

DELAY(-1, 13NS, 24NS),

CLOCK&TRN_LH,

DELAY(-1, 18NS, 27NS),

CHANGED_LH(CLRBAR, 0),

DELAY(-1,20NS, 28NS),

DELAY(-1.20NS, 28NS); Mo ymon+aHuio

)

+RCO O={

CASE(

CNTENT, DELAY(-1,9NS, 14NS),
CLOCK&TRN_LH,

DELAY(-1,20NS, 35NS),

CLOCK&TRN_LH,

DELAY(-1, 18NS, 35NS),

DELAY(-1, 20NS, 35NS) ; lNo ymonyaHmio
)

)

e
Mpaswno 1 -~ OUT1

il

- OUT2

- OUT3

+FF A+ A+ A+ +

+

ot o+ o+ + o+
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KoHTponb BpemMeHHbIX COOTHOLUEHUA

MpynmTvie CONSTRAINT BLINONHAET MPOBEPKY COBITIOAEHNS BPEMEHHDBIX
COOTHOLLIEHW/ B NMPOLIECCE MOAENMPOBAHUA. KOHTPONMPYETCA MUHMMANBEHOE
BPEMS YCTAHOBKWCOPOCA, MYHAMATTBHAS [ IMTENEHOCTL MMITYTIECOB, YacToTarne—
PEKITIOYEHUA M NPERYCMOTPEH OOLLIMIA MEXaHV3M NPOBEPKU YCIIOBUIA, hopMy—
nvpyenmbix norns3oearenem. Mpunmmmie CONSTRAINT Tonbko cooblLuaer o Ha—
PYLLEHMAX BPEMEHHBIX COOBLLIEHWI M HE MBMEHAET IOMUHECKIE COCTORHUS Y3roB
n3aaepxkn. OH 3aaaetces no ghopmary:

Woox CONSTRAINT ( <4wmcno Bxofos>)

+ <+Yy3€M UCTOHHVKA NMUTaHWST> <—y3€MN UCTOYHMKA MUTaHWS>

+ <BXO[HOW y3e/1 1> ... <BXOJHOM Y3€r N> <UMS MOAENW BXOG/BbIXOD>
+[10_LEVEL=<ypoBeHb MofiermuHTepeincas]

+[ BOOLEAN: <6yneeckoe HasHaueHve> *]...

+[SETUP_HOLD: cneLmdmkaLms BpemeH yCTaHoBKWYAEpXaHUs>]...
+ [ WIDTH:<crneLmthrkaL st LUMpUHBI UMIMyribca> ...

+[ FREQ:<crneumdmkaLms HaCTOTbI NOBTOPEHUST>]. ..

+[ GENERAL: <061as cneLwmcvkaums>] ...

Cexkuna BOOLEAN

Cexups BOOLEAN Cofep T 0gHO U HECKOTBKO <6y/1eBCKIMX HA3Ha—
HeHW> BUA:

<6yneBCcKas NePeMEHHas> = { <OYTIEBCKOE BbIDAXEHME> |

Cexuvm BOOLEAN wmoryT BKITHOHETLCS B 1060M NOpRaKe Mpy onvcaHm
npymyTiea CONSTRAINT. CuHTaKCHC <6YIeBCKVX BLIDAXXEHMIA> TAKON XKE,
yroue npummTiee PINDLY, 3a UCKITIOHEHMEM TOro, YTO 30eCh He MOTYT ObITb
MCMOMNL30BaHbI (OYHKLUMN U3MEHEHWIA.

Cekunsa SETUP_HOLD

Cexuyst SETUP_HOLD BbINomnHsieT NposepKy BPEMEH YCTAHOBKWCOPOCa,
oHaumeet hopmar:

+SETUP_HOLD:
+ CLOCK <onpegeneHre Tvna nepexona>=<BX0SHOM y3ern>
+ DATA (<4/Cro BXOIOB [IaHHBIX>)=<BXOLHOM Y3€/1 | >...< BXOOHOM Y3enK

+[ SETUPTIME=<3HaueH\e HTepBana BpemeHu>)

+[ HOLDTIME=<3Hau4eH1e nHTepsasa BpeMeHn >|

+[ RELEASETIME=<3HaueHve nHTepBara BpemeHu>]

+[WHEN {<6ynegckoe BbipaxeHne>} |

+[MESSAGE="<T1eKCT i0NONHUTENIHOMO COOBLLIEHM> ]

+[ ERRORLIMIT=<aHaueHvie> ]

+[AFFECTS_ALL | AFFECTS_NONE | AFFECTS (##OUTPUTS)=<crncok
BbIXO[IHbIX y3110B>]

CLOCK 3apa€eT y3en, 0THOCUTESLHO KOTOPOTO BbIMOINHAETCA M3MepeHMe
LIMTENBHOCTY BpEMEHW YCTaHOBKWYEpKaHMA/OTNYCKaHVA. [MapameTp <or—
peneneHus nepexosa> NpuHMMaeT 3HaqeHys LH v HL; oH ykaabisaer, ot
Kakoro copoHTa uMnyreca (0—1 nnm 1—0) otcumTLIBaETCS BpeMs yCTaHoB—
KWyLep»KaHvs.

DATA onpenernsieT nepeyeHs yanos, A5 KOTOPbIX BLINONHAETCA U3Mepe—
HVie BPEMEH YCTaHOBKWYAEpKaHUs.

SETUPTIME onpepensieT MUHUMAIBHOE BPEMS!, B TEHEHME KOTOPOro BCe
V3nbl, NepeyvcrenHble B pasnerne DATA, [OmKHbI HAXOAUTBLCS B HEM3MEH—
HOM COCTOSIHIM 10 MOMEHTA Ha4ana oTCHETa BpeMeH YCTaHoBKWyiepxa—
HURA. <3HAYEHME MHTEPBANA BPEMEHU> [IOMKHO ObiTb HEOTPULIATENBHON KOH—
CTaHTOM UNK BbIpaXeHWeM (B CekyHaax). HekoTopble YCTPOMUCTBA UMEIOT
paznvHble TPEGOBaHWA K BPEMEHW YCTAHOBK/ B 3aBV1CVMOCTY OT COCTOAHMA
BX0AHbIX AiaHHbIX (0 vnm 1) B MOMEHT HaYana otcHeTa. B Takom cryyae Bme—-
cto SETUPTIME npumeHsierca oHa 13 chopm:

[ SETUPTIME_LO=<3Ha4eHue nHTepsara BDeMerit>]
[ SETUPTIME_HI=<3HaueHve nHTepaana spemerin>]

HOLDTIME onpefensier MuHMManbHOE BpeMs, B TEHEHNE KOTOPOro BCe
Y35k, NepeymcrieHHsle B paspene DATA, AOmKHLI HAXOOUTLCA B HEM3MEH—
HOM COCTOSIHUM NOCIE MOMEHTA Ha4ana oTCHeTa BPeMeH YCTaHOBKWYAep—
XaHWA. <BHaYEHNE MHTEPBAITA BPEMEHU> [IOMKHO ObiTb HEOTPULIATE TBEHO
KOHCTaHTOM UIW BEIpaXKeHWeM (B CekyHAAX). HexoTopele yCTporCTBa Takke
VIMEHOT passiniHble TPEBGOBAHWA K BPEMEHM YCTAHOBKM B 3aBUCHMOCTU OT CO—
CTOSHUA BXOAHBIX aHHbIX (0 v 1) B MOMEHT Haqana otc4era. B takom
cny4ae emecto HOLDTIME npumensieTcs opHa ns qoopm:

[ HOLDTIME_LO=<3HaveHme vHTepBana BpemMerin>]
[HOLDTIME_Hl=<3HaseHme nHTepaasia BpemeH>
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RELEASETIME cogep»vT crieumivkaLvio BDEeMEHM BOCCTaHOBIEHWA —
MVHVMaSTEHOIO MHTEpBANa BPEMEHV CTaBUNBHOTO COCTOAHNA, NPEALLIECTBY—
IoLLiero nepeknioyeHio. Ecrnv Bpems BOCCTaHOBIIEHVA 33BUCUT OT HanpaB—
TIEHUA NepeKIToHeHns BXoOHBIX faHHbIX, To BMecTo RELEASETIME npume—
HAETCA OfiHa U3 (HopM:

[RELEASETIME_LH=<3HaueHwe uHTepBarna spemern>]
[RELEASETIME_HL=<3Ha4eHme uHTepBarna spemern>]

Pasarvie Mex iy NpOBEPKO BPEMEHV BOCCTAHOBIIEHUA UYCTaHOB/IEHMS
COCTOUT B TOM, HTO MU KOHTPOSE BPEMEHW BOCCTAHOBIIEHWA HE paspelLiaeT—
ca opgHospemerHoe naverene CLOCK/DATA. MNMo3atomy, eCiv iaxe Bpemsa
yoepxarst HOLDTIME SIBHO He 38/1aHO, OHO CHUTAETCA BOMbLLIE Hyns. ITO
CBOVICTBO NO3BOMNAET 320aTh 3HAUEHVIA BPEMEHW BOCCTAHOB/IEHMA HENOC—
PELACTBEHHO B TEKCTE Onvcanus Mogeni. o 3To npyuimHe Bpemsi BocCTa—
HOBMEHVS 0ObIHO 3302€ETCAH OTAENBHO, HE3aBMCUMO OT CreumtmrKaumn
SETUPTIME unHOLDTIME.

MpoBepka BpEMEH YCTAHORNEHVA/yiepXaHVA/BOCCTAHOBNEHS HaumHa—
€TCS NOCTe TOro, Kak HaCTyNUIo 3aaHHOE M3MEHEHWE COCTOSAHKA y3na
CLOCK (LH vrv HL). B 3TOT MOMEHT BpEMEHM BbIHMCIIAETCA NOrMYeckoe
Boipaxerme WHEN. Ecniv oHo npuHmmaeT sHadenvie TRUE, TO BbINOnHAoT—
€51 BCE NPOBEPKY, MEIOLLME HEHYIEBbIE 3HAYEHNA MHTEPBEUTOB BPEMEH.

WIDTH conepxxvT creLdMkaumio MUHUMATTBHOM [TMTENbHOCTU UMY TbCa
CrieflytoLLEro BUaa:

+WIDTH

+MODE=<BxopaHO" y3e/m>

+[MIN_Hl=< 3HaveHue nHTepBaia BpeMeHu>]
+[MIN_LO=< 3Havenue n+tepBasa spemMeHm>|
+[WHEN { <6ynesckoe Belpaxerne>}]
+[MESSAGE="<TeKCT [OrONHUTESIHOrO COOBLLIEHNS>"]
+[ ERRORLIMIT=<3HaueHne> |
+[AFFECTS_ALLIAFFECTS NONEI

+AFFECTS (#QUTPUTS)=<CrvCOK BLIXOHBIX Y3/108>]

MepemerHas NODE yka3biBaeT BXoAHOM Y3er, fifs KOTOPOro NpoBOaMTCS
KOHTpOrb AnuTensHocTV vnyica. MIN_HI 3ajaet MuHMmanbHoe Bpems, B
TeueH1e KOTOPOro BXOJHOW y3€S [LOIMKeH HAaXO[UTLCA B COCTOSHMM 1, &
MIN_LO— 8 coctosHm 0. Ecriv snauerme MIN_HI He ykasaHo, TO OHO Cun—
TAETCA paBHbIM HyJHO, HTO O3HAYAET OTCYTCTBME OFPaHNHEHNIA Ha MUHW—
MJTbHYHO [NMTENBHOCTL UMMYTIbCOB.

FREQ coaep»uT crieLmehrkaLmio fOMyCTVMOIN HaCTOTbI NEPEKITIoHEHMIA.

+FREQ

+MODE=<BxogHo¥ y3er>

+[ MINFREQ=< 3HayeHe 4acToTs! >]

+[ MAXFREQ=< 3Ha4eHme 4acToTsi> |

+[ WHEN { <6ynesckoe BoipaxeHve> ]

+[ M ESSAGE= “<TeKCT JOM0MHNTEIbHOMO COOBLLEHNS>"]
+[ ERRORLIMIT=<3HaueHve> |
+[AFFECTS_ALLIAFFECTS_NONE

+AFFECTS (#OUTPUTS)=<CT1COK BbIXOSHBIX Y3/108>]

Mepemenras NODE ykasbleaeT BXOQHOW y3er, [Tl KOTOPOro NPOBOANTCS
TONBKO KOHTPOSb HacToThl nepexriotennin. MINFREQ 3apaet MuHmnmarbHoe
4acToTy Nepekmioyenni, a MAXFREQ— makcumansHyo.

Mp1 MOAENVPOBAHMV BEIBOLSTCA MPEAyNpeXaatoLLye COOBLIEHSA, KOraa
MEPVOL NEPEKITOHEHNI GONbLLIE/MEHBLLIE SHAYEHNA 1/<3HAHEHIE HACTOTHL>.

GENERAL copepxuT cneumgykaumio Nposepok, (opMynmpyembix
Nosb30BaTENEM:

+GENERAL

+ WHEN { <6yniesckoe Boipaxenve> }

+ MESSAGE=‘<TeKCT JOMONHNTETIbHOro COOBLLeHUS>"
+[ ERRORLIMIT=<3Hauerne> |
+[AFFECTS_ALLIAFFECTS_NONEI

+AFFECTS (HOUTPUTS)=<CrmCcoK BbIXOGHbIX Y3108

Mepementas WHEN 3aa€T npasuno KOHTpOIs B BULE <6)/IEBCKOMO Bbi—
paxenys>. TEKCT cooblLLEeHMsA 00 OLLIMOKE 331a€TCS C NMOMOLLBIO NepeMeH—
Hol MESSAGE.

O6Lme 3amevyaHuns

CrewpdvkaLm koHtpons SETUP_HOLD, WIDTH, FREQ, GENERAL moryt
pacrionararkcs B TekcTe npvivmtviea CONSTRAINT B ro6om riopaake. Boree
TOro, CrieLMMKALIMA KEXK0r0 TUrNa MOXET BCTPEHATLCS HECKOMBKO pad. Kaxk—
[nas crieLdvkaLws MoxeT copepats npegnoxerne WHEN, Torpa nposep-
Ka BbINONHSAETCA, ECIM YKa3aHHOe B HEM <O)/1eBCKOE BbIDEXKEHINE> UCTUHHO.

Mposepka GENERAL copepxwvir npeanoxervie WHEN ecerpia. Bee nposepu
COfiepXar BCTABNEHHbIE COOBLLIEHMS 06 oLLMBKax. [IononHUTeNbHbIE CO06—
LLIEHIS MOYKHO BBIBECTY C MOMOLLIbHO cneLvichukaLm MESSAGE.

Bce npoeepxu MetoT HeobazarenbHoIn napameTp ERRORLIMIT, onpene-
NSIOLLMIA MEKCUMATBHOE YMCTIO OLLMEOK. 10 yMOSHaHMIO OHO NpUHMMAETCA
paBHbIM 3HaueHVo rmobanbHol nepemventoit DIGERRDEFAULT (cm. fvpex—
TvBy .OPTIONS), 06bI1MHO 20. 3Ha4EHME ITOMO NapamMeTPa, PaBHOE HyIHO, VH—
TeprpeTVPYETCA Kak GeCKOHeNHOe 3HavueHme. B cry-ae, Koraia Yo owmboK
[iaHHOTO TUNa NPEBbILLIAET MAKCUMATTBHOE, COOBLLIEHNS 00 oLLMBKaxX 6onbLLe
He BbIBOAATCA Ha 3KpaH Nporpammbl PSpice 1 B BbIXOAHOM (hain .out.

Ecnv B npouecce MOpenmposaHmns 06LLEE HUCTO OLLMBOK NpeBbiLLaeT
3Havermre rnobarbHoro napametpa DIGERRLIMIT (em. avpextisy OPTIONS),
MofienMpoBaHue npexpataetcs. Mo ymornyanmio sHaserre DIGERRLIMIT
YCTaHaBIMBAETCA PaBHLIM 6ECKOHEHHOCTU.

Mpymep. Mpveepem doparmerT npymvmTvea CONSTRAINT n3 texkcramo-
Jenmcuetymka 74LS160A, eMOHCTPYPYIOLLMIA BOBMOXHOCTM OCYLLIECTBIE—
HYiSl BCEX MPOBEPOK C NOMOLL{bHO OHOMO NPpUMTMBA:

ULS160ACON CONSTRAINT (10) DRR DGND CLK ENP ENT CLBAR
LOADBAR

+ABCDENIOLS

+FREQ: NODE=CLK MAXFREQ=25MEG

+WIDTH: NODE=CLK MIN_LO=25NS MIN_HI=25NS

+WIDTH: NODE=CLRBAR MIN_LO=20NS

+ SETUP_HOLD: DATA(1)=LOADBAR CLOCK LH=CLK
SETUPTIME=20NS

+HOLDTIME=3NS WHEN { CLRBARI=0}

+ SETUP_HOLD: DATA(2) = ENP ENT CLOCK LH=CLK
SETUPTIME=20NS

+HOLDTIME =3NS WHEN ={

+ CLRBAR!='0 & (LOADBAR!= “0 A
(LQADBAR 0))&CHANGED(EN,20NS)}

+SETUP_HOLD: DATA(4) =AB C D CLOCK LH=CLK SETUPTIME=20NS

+ HOLDTIME=3NS WHEN={CLRBAR!= “0&(LOADBAR!="14
CHANGED(LOADBAR0))}

+ SETUP_HOLD: DATA(1)=CLRBAR CLOCK LH=CLK
RELEASETIME_LH=25NS

B 3aKro4eHvie OTMETIM, HTO i1 pearvsaLym rpacyHeCcKoro BBOAA MMO—
JLIeN1POBaHKA YCTPOVCTB C OTEHECTBEHHBIMM LIMGIPOBbIMY MHTErDaIbHEIMMCXE—
MaMU Hy)KHO CO3.aTh GMONMOTEKU rPacprHECKIX CUMBOSIOB M MaTeMaTniec—
KVX MOLErEN OT@HECTBEHHOM 3NEMEHTHON 6a3bl. B Ka4ecTse NpoToTUIoB
MOXHO VCMOMNb30BATE BUBIIMOTEKW MMMOPTHBIX KOMIMOHEHTOB, NOCTABAEMbIX
BMecTe ¢ DesignLab, KOTOpblE HAXOAATCA B CIEYIOLLMX (hainax:

Digfile.lilb — MaTemaTyueckvie MOAENM BXOL/BbIXOL, LMCDPOBBIX KOMIMO—
HEHTOB;

Dig_10.lib—maremamieckue mopenm A/LLLn LA mHtepdheiica Lmdposbix
KOMIOHEHTOB;

74 slb, 74 plb, 74™* lib— 616nMOTEKM CUMBONOB, KOMINOHEHTOB U
maremarudeckmx mopenen TTJT-norvkuy;

Cd4000.slb, Cd4000.plb, Cd4000.lib — 6r6rmoTexm CUMBONOB, KOMIO—
HeHToB 1 MaTeMaTnieckvx mopenein KMOM-norvky;

Dig_ecb.slb, Dig_ech.plb, Dig_ecb.lib— 61bnmoTexu CMBONOB, KOMINO—-
HEHTOB U Ma Temariqeckix Mopeneit ACT-norviky;

Dig_gal.slb, Dig_gal.plb, Dig_gal.lib, Dig_pal.slb, Dig_pal.plb,
Dig_pal.lib —6nbrmoTern CMBOSIOB, KOMIMOHEHTOB VI MaTeMaTHeCKIX Mo—
nenenMNC.

MOMUMO pefiaKTVPOBaHWA FpacivHECKIX CUMBOSIOB B COOTBETCTBAM C TpE~
6oanvsivv ECKJ] Heobxoammo B 61BMoTekax MareMaTu{eckmx Mopenen
MMIOPTHBIX MPOTOTUMNOB M3MEHWUTL 3HAYEHWS 3aJepXeK 1 pAna fpyrx na—
pameTpoB B COOTBETCTBUM CO CIIPABONHBIMM IaHHBIMM (M UCNPaBUTL Psf
owm6ok). Kpome Toro, B DesignlLab uMeeTcs 60MbLLOE HMCTO 6MBNMOoTeK
CYIMBOJIOB, HE IMEIOLLIVIX, K COXXETEHMIO, MATEMATUHECKVX MOfIENen — CM.
chainbl CHIPS.*, DATACONV.*, MEMORY.*, MITMEM MITRAM.”,
MITROM.* MOSEL*, PANSONC.*, SONY.*, TTL*n gp. Y Takux CvMBOroB at—
pviByT MODEL umveeT By *NOmodel*.

CHANGED

Oner NeTtpakos,
petrakov@mtu—net.ru

Jlureparypa:

1. B. [1. Pasesur. Cuctema cxemotexHudeckoro npoextvposarns MICRO-
CAP5.—M.: Cornon, 1997.

2. B. J]. Pasesur. Cuctema npoextuposarist OrCAD 9.2. — M.: Coro,
2001.
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{(NMpoponxenue. Havano — N27/2002)

Mcnonb3oBaHue wabnoHos HDL-pepakTopa
npM co3faHvM onucaHuMm umcpoBbIX YCTPOMUCTB
c noMmoublo A3bika VHDL

CLK2X_FB copepxuT onvcaHue cybMmogyns, NpeaHasHaqeHHoro ing end component;
reHepauui TAKTOBOIO CUrHanNa ¢ yABOEHHOM HACTOTON CMHXPOHM3aLIMA 1 - Attributes
yCTpaHeHs NEPEKOCOB NPy €ro NPOXOXAEHUM BHY TP KpuCTanna v Ha ne— attribute DLL_FREQUENCY_MODE . string;
YaTHoi nnate. OCHOBY OMMCLIBAEMO KOHCTPYKLIMM COCTaBNAOT B MOAYIA attribute BUTY_CYCLE_CORRECTION : string;

Cxemotexrunka No 1 sHsape 2003

LWGIPOBOrO YNPaBSIEHI CHXPOHM3ALIMEN.

-Module: BUFG_CLK2X_FB_SUBM
library IEEE;

use IEEE. std_logic_1164.all;

- synopsys translate_off

Iibrary UNISIM;

use UNISIM. VCOMPONENTS. ALL;

- synopsys translate_on

entity BUFG_CLK2X_FB_SUBM 1s

port (
CLK_IN : instd_logic;
RST cinstd_logic;
CLKFB . instd_logic;

CLK2X_EXT : out std_logic;
CLK2X_INT : out std_logic;
LOCK_EXT : out std_logic;
LOCK_INT  out std_togic

):
end BUFG_CLK2X_FB_SUBM;

architecture BUFG_CLK2X_FB_SUBM_arch of BUFG_CLK2X_FB_SUBM is

- Components Declarations:
component BUFG
port (
I :instd_logic;
0 : outstd_logic
)
end component;
component |BUFG
port (
I :instd_togic;
0 :outstd_logic
)
end component;
component DCM
- synopsys translate_off
generic (
DLL FREQUENCY_MODE : string := «LOW»;
DUTY_CYCLE_CORRECTION : boolean := TRUE;
CLK_FEEDBACK : string := «2X»;
STARTUP_WAIT : boolean ;= FALSE
)
- synopsys translate_on
port (CLKIN : in std_logic;
CLKFB  : in std_logic;
DSSEN  : in std_logic;
PSINCDEC : in std_logic;

PSEN ©in std_logic;
PSCLK  : in std_logic;
RST in sto_logic;

CLKO out std_logic;

CLK90  : out std_fogic;

CLK180 : out std_logic;

CLK270 : out std_logic;

CLK2X  : out std_logic;

CLK2X180 : out std_logic;

CLKDV  : out std_logic;

CLKFX  : out std_logic;

CLKFX180 : out std_logic;

LOCKED : out std_logic;

PSDONE  : out std_logic;

STATUS : out std_logic_vector(7 downto 0)
).
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attribute CLK_FEEDBACK : string;

attribute STARTUP_WAIT : string;

attribute DLL_FREQUENCY_MODE of UO_DCM: label 1s «LOW»;
attribute DUTY_CYCLE_CORRECTION of UO_DCM: label is «TRUE»;
attribute CLK_FEEDBACK of UO_DCM: label is «2X»;

attribute STARTUP_WAIT of UO_DCM: label is «FALSE»;
attribute DLL_FREQUENCY_MODE of U1_DCM: {abel is «LOW»;
attribute DUTY_CYCLE_CORRECTION of U1_DCM: label is «TRUE»;
attribute CLK_FEEDBACK of U1_DCM: label is «2X»;

attribute STARTUP_WAIT of U1_DCM: label is «FALSE»;

- Signal Declarations:

signal GND : std_logic;

stgnal CLK_IN_W: std_logic:

signal CLKFB_W: std_logic;

signal CLKZ_INT_W: std_logic;

signal CLK2X_INT_W: std_logic;,

. signal CLK2X_EXT_W: std_logtc;

begin
GND <= “0";
CLK2X_INT <= CLK2X_INT_W;
CLK2X_EXT <= CLK2X_EXT_W;
—DCM Instantiation for external deskew of CLK2X
UO_DCM: DCM
port map (
CLKIN =>  CLK_IN_W,
CLKFB => CLKFB_W.
DSSEN =>  GND,
PSINCDEC => GND,
PSEN =>  GND,
PSCLK =>  GND.
RST => RST,
CLK2X =>  CLKZ2X_EXT_W,
LOCKED => LOCK_EXT

):
- DCM Instantiation for internal deskew of CLK2X
U7 _DCM: DCM
port map (
CLKIN =>  CLK_IN_W,
CLKFB => CLK2X_INT_W,
DSSEN =>  GND,
PSINCDEC => GND,
PSEN =>  GND,
PSCLK =>  GND.
RST => RST,
CLK2X =>  CLKZ2_INT_W,
LOCKED => LOCK_INT
):
- IBUFG instantiation for CLK_IN
UO_IBUFG: IBUFG
port map (
| => CLK_IN,
0=>CLK_IN_W
):
- |BUFG Instantiation for CLKFB
U1_IBUFG: {BUFG
port map (
| => CLKFB,
0 => CLKFB_W
):
- BUFG Instantiation
U_BUFG: BUFG
port map (
| => CLK2_INT_W,
0 => CLK2X_INT_W
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)
end BUFG_CLK2X_FB_SUBM arch;

CLKDV npepcraenset coboi 0bpaseL, onMcaHust KOHCTPYKLWK, peasiv—
3y10LL{el1 CUHTe3 TaKTOBOro CUrHasTa C HacToToM, onpefensemon paspaboT—
HUKOM, U (DYHKLIVIO YCTPAHEHUS NEPEKOCOB MW pacrnpoCcTpaHeHN CUHXPO-
CUrHaNoB BHYTPU KpycTanna. KosghuumeHT aeneHus 4acToTbl BXOAHOro
TaKTOBOIO CUrHasia 3aaeTcs ¢ nomoLL ko atpbyta CLKDV_DIVIDE.

—Module:
library |EEE;
use |EEE.std_logic_1164.all;
- synopsys translate_off
library UNISIM;

use UNISIM. VCOMPONENTS. ALL;
- synopsys translate_on

BUFG_CLKDV_SUBM

entity BUFG_CLKDV_SUBM is

port (
CLK_IN : instd_logic;
RST : instd_logic;

CLK1X : out std_logic;
CLK_DIV : out std_logic:
LOCK  out std_logic
);
end BUFG_CLKDV_SUBM,
architecture BUFG_CLKDV_SUBM_arch of BUFG_CLKDV_SUBM is
- Components Declarations:
component BUFG
port (
I . instd_logic;
0 : outstd_logic
).
end component;
component DCM
- synopsys translate_off
generic (
DLL_FREQUENCY_MODE : string := «{0W»;
DUTY_CYCLE_CORRECTION : boolean := TRUE;
CLKDV_DIVIDE : real :=2.0;
STARTUP_WAIT : boolean := FALSE

)
- synopsys translate_on
port ( CLKIN : in std_logic;

CLKFB  : in std_logic;
DSSEN  : in std_logic;
PSINCDEC - in std_logic;
PSEN o in std_logic;
PSCLK in std_logic;
RST ©in std_logic;
CLKO . out std_togic;
CLK90 out std_logic;
CLK180 : out std_logic;
CLK270 : out std_logic;
CLK2X  : out std_logic;
CLK2X180 : out std_fogic;
CLKDV  : out std_logic;
CLKFX . out std_logic;
CLKFX180 - out std_logic;
LOCKED : out std_logic;
PSDONE  : out std_logic;
STATUS - out std_logic_vector(7 downto 0)
)

end component;

- Attributes

attribute DLL_FREQUENCY_MODE : string;

attribute DUTY_CYCLE CORRECTION : string;

attribute CLKDV_DIVIDE : real;

attribute STARTUP_WAIT : string;

attribute DLL_FREQUENCY _MODE of U_DCM: label is «LOW»;
attribute DUTY_CYCLE_CORRECTtON of U_DCM: label is «TRUE»;
attribute CLKDV_DIVIDE of U_DCM: label is2.0;
attribute STARTUP_WAIT of U_DCM: label 1s «FALSE»;
-Signal Declarations:

signal GND : std_logic;

stgnal CLKO_W: std_logic;

signal CLK1X_W: std_logic;

signal CLKDV_W: std_logic;

signal CLK_DIV_W: std_logic;

begin

GND <= "0";

CLK1X <= CLK1X_W,;

CLK_DIV<=CLK_DIV W:

- DCM Instantiation

U_DCM: DCM

port map (

CLKIN =>
CLKFB =>  CLK1X_W,
DSSEN =>  GND,
PSINCDEC => GND,
PSEN =>  GND,
PSCLK =>  GND,
RST => RST,
CLKO =>  CLKO_W,

CLKDV =>  CLKDV_W, ’
LOCKED => LOCK

CLK_IN,

).
- BUFG Instantiation for CLKO
UO_BUFG: BUFG

port map (
1 => CLKO_W,

0=>CLKIX_W
)
- BUFG Instantiation for CLKDV
U1_BUFG: BUFG

port map (

1 => CLKDV_W,

0=>CLK_DIV W
)
end BUFG_CLKDV_SUBM_arch;

DFS conep>vT TVnoeoi BapyaHT npyveHerns Mopynst DCM pna cuHesa
napbl NpoTVEogha3HbIX TAKTOBLIX CHrHaUioB. COOTHOLLIEHVE HaCTOT BXOOHOMO
1 chOpMMPOBHHBIX CUIHAOB CUHXPOHM3ALMW ONpeaensieTes Koadmum—
EHTOM, KOTOPbIA 3326TCH pa3paboTUMKOM B (hOpME MHOXUTENA U ieNTens
¢ nomottbio arpubytos CLKFX_MULTIPLY n CLKFX_DIVIDE. CuHteavpo-
BaHHble CUrHasTbl He UMEIOT (ha30BOM NPUBA3KU K BXOOHOMY CUTHATY CUHX—
poHU3aLM,

—Module:
library IEEE;
use |EEE.std_logic_1164.all;
- synopsys translate_off
library UNISIM;

use UNISIM. VCOMPONENTS. ALL;
- Synopsys translate_on

BUFG_DFS_SUBM

entity BUFG DFS_SUBM 1s

port (
CLK_IN : instd_logic;
RST instd_logic;
CLKFX  : out std_logic;
CLKFX180 : out std_logic;
LOCK : out std_logic
)

end BUFG_DFS_SUBM;

architecture BUFG_DFS_SUBM_arch of BUFG_DFS_SUBM 1s
- Components Declarations:
component BUFG
port (
I :instd_logic;

0 out std_logic
),
end component;
component DCM
- synopsys translate_off

generic (

DFS_FREQUENCY_MODE : string := «LOW»;

CLKFX_DIVIDE : integer :=1;
CLKFX_MULTIPLY : integer :=4;

STARTUP_WAIT : boolean ;= FALSE

).

- synopsys translate_on
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port ( CLKIN . in std_logic;
CLKFB in std_logic;
DSSEN . in std_logic;
PSINCDEC : in std_fogic;

PSEN in std_logic;
PSCLK in std_logic;
RST . tn std_logic;

CLKO . out std_logic;
CLK90 - out std_logic;
CLK180 out std_logic;
CLK270 out std_logic;
CLK2X  : out std_logic;
CLK2X180 : out std_logic;
CLKDV out std_logic;
CLKFX . out std_logic:
CLKFX180 : out std_logic;
LOCKED : out std_logic;
PSDONE  : out std_logic;
STATUS  : out std_togic_vector(7 downto 0)
);
end component;;
- Attributes
attribute DFS_FREQUENCY_MODE : string;
attribute CLKFX_DIVIDE : integer;
attribute CLKFX_MULTIPLY : integer;
attribute STARTUP_WAIT : string;

attribute DFS_FREQUENCY _MODE of U_DCM: label is «LOW»;

attribute CLKFX_DIVIDE of U_DCM: label is 1;
attribute CLKFX_MULTIPLY of U_DCM: label is4;
attribute STARTUP_WAIT of U_DCM: label is «FALSE»;
- Signal Dectarations:
signal GND : std_logic;
signal CLKFX_W: std_logic;
signal CLKFX180_W: std_logic;
signal CLKF_W: std_logtic;
signal CLKF180_W: std_logic;
begin
GND <="0";
CLKFX <= CLKF_W;
CLKFX180 <= CLKF180_W;
- DCM Instantiation
U_DCM: DCM
port map (
CLKIN =>  CLK_IN,
CLKFB =>  GND,
DSSEN =>  GND,
PSINCDEC => GND.
PSEN =>  GND,
PSCLK =>  GND,
RST => RST,
CLKFX =>  CLKFX_W,
CLKFX180 => CLKFX180_W,
LOCKED => LOCK
);
- BUFG Instantiation for CLKFX
UC_BUFG. BUFG
port map (
| => CLKFX_W,
0 => CLKF_W
)
- BUFG Instantiation for CLKFX180
U1_BUFG: BUFG
port map (
| => CLKFX180_W,
0 => CLKF180_W
)i
end BUFG_DFS_SUBM_arch;

use |EEF.std_logic_1164.all;
- synopsys translate_off
library UNISIM;

use UNISIM. VCOMPONENTS. ALL;
- synopsys translate_on

entity BUFG_DFS_FB_SUBM is

port (
CLK_IN in std_togic;
RST nstd_logic:

CLK1X  : out std_logic;
CLKFX  : out std_logic;
CLKFX180 : out std_logic;
LOCK :out std_logic

);
end BUFG_DFS_FB_SUBM;

architecture BUFG_DFS_FB SUBM_arch of BUFG_DFS_FB_SUBM is
- Components Declarations:
component BUFG
port (
I instd_logic;
¢ out std_logic
);
end component;
component DCM
- synopsys translate_off
generic (
DFS_FREQUENCY_MODE : string := «LOW»;
CLKFX_DIVIDE : integer :=1;
CLKFX_MULTIPLY : integer :=4 ;
STARTUP_WAIT : boolean := FALSE
)i
- synopsys translate_on
port ( CLKIN : in std_logic;
CLKFB  : n std_logic;
DSSEN @ in std_logic;
PSINCDEC : in std logic;

PSEN ;in std_logic;
PSCLK @ in std_logic;
RST in std_logic;

CLKO out std_logic;

CLKSO  : out std_logic;

CLK18C : out std_logic;

CLK270  : out std_logic;

CLK2X  : out std_logic;

CLK2X180 : out std_logic;

CLKDV  : out std_logic;

CLKFX  : out std_logic;

CLKFX180 : out std_logic;

LOCKED : out std_logic;

PSDONE  : out std_logic;

STATUS : out std_logic_vector(7 downto 0)
)
end component;

- Attributes

attribute DFS_FREQUENCY_MODE : string;

attribute CLKFX DIVIDE : integer;

attribute CLKFX_MULTIPLY : integer;

attribute STARTUP_WAIT : string;

attribute DFS_FREQUENCY MODE of U_DCM: label 1s «LOW»;
attribute CLKFX_DIVIDE of U_DCM: label is1;

attribute CLKFX_MULTIPLY of U_DCM: label is 4;
attribute STARTUP_WAIT of U_DCM: label is «FALSE»;

- Signal Declarations:

signal GND : std_logic;

signal CLKO_W: std_logic;

signal CLKIX_W: std_logic;

signal CLKFX_W: std_logic;

signal CLKFX180_W: std_logic;

Cxemotexrmnka Neo 1 ausaps 2003

DFS_FB Bintoqaet B cebs 06paseL onmcaHysa CyomoayIns, BoIMOMHAIOLLIETO signal CLKF W: std_logic;
(PYHKLWM CUHTE32 [BYX MPOTUBO(A3HBIX TAKTOBBIX CUrHaNoB. CoOTHOLLIEHME signal CLKF180 W: std_logic;
HaCTOT BXOHOMO 11 CHOPMMPOBAHHBIX CUMHASIOB CUHXPOHU3ALIMM YCTaHaBM— begin N N
BaeTCs KO3ULIEHTOM IENEHMS, ONPENENABMbIM Pa3pabOoTYMKOM C MOMO— GND <= “0":

Lo atpubyToB CLKFX_MULTIPLY nCLKFX_DIVIDE. CuHTeavpoBaHHble CLK1X <= CLKIX_W;
curHasibl No ¢hase NpUBA3aHb! K BXOAHOMY CUMHEUTY CUHXPOHU3ALIMA. CLKFX <= CLKF_W;
CLKFX180 <= CLKF180_W;

- Module: BUFG_DFS_FB_SUBM - DCM Instantiation
library |EEE: U_DCM: DCM
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port map (
CLKIN =>  CLK_IN
CLKFB =>  CLK1X_W,
DSSEN =>  GND,
PSINCDEC => GND,
PSEN =>  GND,
PSCLK =>  GND,
RST =>  RST,
CLKO =>  CLKO_W,
CLKFX =>  CLKFX_W,
CLKFX180 => CLKFX180_W,
LOCKED => LOCK

)
- BUFG Instantiation for CLKFX
UO_BUFG: BUFG
port map (
| => CLKFX_W,
0 => CLKF_W

):
- BUFG Instantiation for CLKFX180
U1_BUFG: BUFG
port map (
| => CLKFX180_W,
0 => CLKF180_W
).

- BUFG Instantiation
U2_BUFG: BUFG
port map (
I => CLKO_W,
0 => CLKIX_W

)
end BUFG_DFS_FB_SUBM_arch;

PHASE_CLKO onvcbiBaeT cybmofyrb, MpeaHasHadeHHbIV st ycTpaHe—

HVis1 BpEMEHHBIX NEPEKOCOR MNPV NPOXOXXOEHWM TAKTOBOMO CUrHana BRYTpU
KpuCTanna ¢ TOHUHOM (ha3oBOV NOACTPOVKON.

- Module:
library IEEE;
use |EEE. std_logic_1164.all;

- synopsys transiate_off
library UNISIM;

use UNISIM. VCOMPONENTS. ALL;

- synopsys translate_on

entity BUFG_PHASE_CLKO_SUBM is

BUFG_PHASE_CLKO_SUBM

port (
CLK_IN : instd_togic:
RST in std_logic;

PSEN  : instd_logic:
PSINCDEC : in std_logic;
CLK1X : cut std_logic;
LOCK  : out std_logic;
PSDONE - out std_logic
)i
end BUFG_PHASE_CLKO_SUBM;
architecture BUFG_PHASE_CLKO_SUBM arch of BUFG_PHASE_CLKO_SUBM is
~ Components Declarations:
component BUFG
port (
| . instd_logic;

0 :outstd_logic
);
end component;
component DCM
- synopsys translate_off

gener ¢ (

DLL_FREQUENCY_MODE : string := «LOW»;

DUTY_CYCLE_CORRECTION : boolean := TRUE;
CLKOUT_PHASE_SHIFT : string := «VARIABLE»;
PHASE_SHIFT : integer :=0;

STARTUP_WAIT : boolean := FALSE

)
- synopsys translate_on

port ( CLKIN : in std_logic;

CLKFB  * in std_logic;

DSSEN . in std_logic;

PSINCDEC : in std_logic;

PSEN . in std_logic;

PSCLK - in std_logic;
RST in std_logic;
CLKO : out std_logic;
CLK90  : out std_logic;
CLK180 : out std_logic;
CLK270 out std_logic;
CLK2X  : out std_logic;
CLK2X180 : out std_logtic;
CLKDV  : out std_logic:
CLKFX  : out std_logic;
CLKFX180 : out std_logic;
LOCKED : out std_logic;
PSDONE  : cut std_loegic;
STATUS : out std_logic_vector(7 downto 0)
)
end component;;
- Attributes
attribute DLL_FREQUENCY_MODE : string;
attribute DUTY_CYCLE_CORRECTION : string;
attribute CLKOUT_PHASE_SHIFT : string;
attribute PHASE_SHIFT : integer;
attribute STARTUP_WAIT : string;
attribute DLL_FREQUENCY_MODE of U_DCM: label is «LOW»;
attribute DUTY_CYCLE_CORRECTION of U_DCM: label is «TRUE»;
attribute CLKOUT_PHASE_SHIFT of U_DCM: label is «VARIABLE»:
attribute PHASE_SHIFT of U_DCM: label isO;
attribute STARTUP_WAIT of U_DCM: label 1s «FALSE»;
- Signal Declarations:
signal GND : std_logic;
signal CLKO W: std_logic;
signal CLK1X_W: std_logic;
begin
GND <= “0™;
CLK1X <= CLK1X_W;
- DCM Instantiation
- DCM instantiation for the VARIABLE mode
U_DCM: DCM
port map (
CLKIN =>  CLK_IN,
CLKFB =>  CLK1X_W,
DSSEN =>  GND,
PSINCDEC => PSINCDEC,
PSEN =>  PSEN,
PSCLK =>  CLK_IN,
RST => RST,
CLKO =>  CLKO_W,
LOCKED =>  LOCK,
PSDONE => PSDONE
):
- DCM Instantiation for the FIXED mode. Note that the PSCLK, PSEN, PSINCDEC

signals

—are tied to Ground. The PSEN, PSINCDEC, PSDONE signals have to be removed

fromthe

—-entity dectarationand port Iist.
U_DCM: DCM

port map (

- CLKIN=> CLK_IN,
CLKFB =>  CLK1X_W,

- DSSEN =>  GND,

- PSCLK => GND,

- PSEN => GND,

- PSINCDEC => GND,

- RST => RST,

- CLKO => CLKO_W,

- LOCKED => LOCK

- K
- BUFG Instantiation
U_BUFG: BUFG
port map (
I => CLKO_W,
0 =>CLK1X_W
):
end BUFG_PHASE_CLKO_SUBM_arch;
TpogonxeHve criegyet

Banepwuii 3oT0B,
walerry@euro ru
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NMocbinka SMS-coob6uwieHnn
Yyepe3 MoomMnbHbIM TenedoH

C MCNOMNb30BaHUEM
MMKpPOKOHTponnepa AT90S8535

B Hosi6pbCcKOM HOMepe XypHasia 3a Npouibili 200 OnuUcaHo oxpaHHoe
ycmpoliicmeo, 8 KOmopoM comoekili mesie¢hoH UCNosIbL3yemcsi ons
nepedayqu cuzHana mpeeozu. [Ipodosmkasa amy memy, nybrukyem
Kpamxoe onucaHue 6osiee coeepuieHHo20 criocoba asmoOHOMHOZ0 yri-

paesieHusi comoebim meseghoOHOM.

pv paspaboTke cucTeM asToMaTU3aLIMK,
TENEMETPUM M OXpaHbl HAaCTO BCTAET 33—
[aya ypaneHHon nepefiaqun faHHbIx o
COCTOAHUM O6bEKTA MNW flaTymKa. Ha paHHoM

o6LLieHve 0 cpabaTbiBaHMM JATHMKA HA MOBUIb—
HbIl TenedoH B Buae SMS—coobiierus.

B kauecTBe yCTpOCTBA, NMOCHINAIOLLEro coo6—
LLiEHWE, BbIN BbIGPAH NPOMBILEHHBIA KOHTPOT—

3BONAIOLLMIA MOCTPOUTL CUCTEMY YHATIEHHON Te—
nemMeTpm.

SMS—coobLueHve NOCHINAETCH C MOBUIEHOMO
TenedoHa Motorola T260, koTopbI NogKoHaeT—
CsICTaHOAPTHBIM Kabenemk pastemy X16 (RS-232)
KOHTponnepa. KoHtakT 7 pasbema X16 koHtpon-
nepa Halo COeAVHUTL C €ro Liensto +5 B.

Mpy nopaye nuTaHns Ha KOHTpornep CoTo—
Bbil1 TENEOH NOChINaeT coobLUeHne, KOTopoe
¢opMUpyeTCa Npy NOMOLM NporpaMmbl
ConvSms.exe.

[Mporpamma gna KoHTponnepa HanvcaHa Ha
komnunsitope |AR C gnst AVR 1 MoxeT 6bITb l0C—
TATO4HO MPOCTO NEPEHECEHA HA [PYTYIO NNaT—
chopmy. MNporpamma BbINOXEHa Ha canTeXypHa—
na no agpecy http://www.dian.ru/programs/
index.html.

Mpumep paboThkI C KOHTPONNEPOM NPUBEAEH B
Tabn. 1, apyrvie NpUMepbl MOXHO HANTV Ha canTe

npyMepe NMoKasaHo, Kak MoxHo nepepiats co—  nep HISTAR 8535, umerowminxogbt CALINMuno-  hitp://www.histarcorp.chat.ru.
Tabnuya 1

// + votd DelayMs(unsigned char m);

//Npumep paboTul ¢ MOBUNBHLIM TenedoHom Motorola T260: votd DelayS(unsigned char s);

// u koHTponnepom HISTAR 8535 : void ShowDigIt(unsigned int Digit);// 9999

// HISMS. ¢ void ClrDisp(void);

: vo1d ShowSym ( unsigned char ¢ );

// komnunaTop si3ska C IARC 1.40 void PutPort(unsigned char Adr, unsigned char Data);

tinclude <io8535.h>
#1nclude <inaf%0. h>

/* inc <hard»=/

//RS-232 koHTpoOnnepa.
//CeeTopmonHbiit vHaukaTop tNDPR4

//1-58V

// 2 - CLK

// 3 -0l

// 4 - LOAD
// 5 - GND
//J12-(2.3)

//KOHCTaHTB NS OTNAAKYU NPOrpaMM

//  Ans NpOMbLAEHHOTO KoHTponnepa HISTAR 8515/8535 i

//BHuMarve! | KoHTakT 7 pa3beMa RS-232 KOHTponnepa CoesmHuTb ¢ +5V
//Mobunbhbiit TenegoH Motorola T260 nogknicdaeTest kabeneM K pasbemy

//MHIouKaTop NOfKHeH k pasbeMy X12 kontponnepa HESTARB535

// livnos A. A 12.10.2002 alex_shipov@mail.ru ! unsigned char GetChar(void);

// ¢upma «Histar» void RsPutS ( const char * s );

// http://www.histarcorp.chat.ru I L T Ty

' /> MAIN PROGRAMM */
// + /*t*t*k*tttttttttttttii*iti*ir*r*y/

void main(void)

{unsigned char 1=0;
/ /HacTpouM NopTHl
DDRB =0x1C;

MCUCR = 0; //paboTaem 6e3 BHewrero 03Y

//HacTpoum RS-232

UCR =0x0c;
USR =0x80;

//Bb0AEM NPOMNT Ha CBETORUOLHLIM uHavKaTop |NDPR4

ShowDigit(2002);

FOREVER
{

unsigned char GetPort(unsigned char Adr);
void PutChar(unsigred char Bait);

UBRR =8; //-57600 bode pns kBapua 8000

#define ON 1
#define OFF 0
ttdefine FOREVER while(1)
#define Forever while(1)

//paboTa ¢ 6uTamm NOpTOB

#define SetBit(Port,bit) Port i= ( Ox01 << bit )
#tdefine ClrBit(Port,bit) Port & ( “( Ox01<<bit ) )
#define RdBit(Port,bit) ( Port & ( Ox01 << bit ) )

//paboTa ¢ BXOHbMU/BBIXOAHEMY perucTpamn 6es 03Y
#def ine WRON SetBit(PORTD, 6)
#define WROFF  CIrBit(PORTD, 6)
#define RDON SetBit(PORTD, 7)
#define RDOFF  CIrBit(PORTD,7)

//vnonkaTop |NDPR4 nopknioderHbii k X9 (J2 2 3)
#defrne CLKDISPON SetBit(PORTB, 2)
#tdefine CLKDISPOFF  CIrBi1t(PORTB,2)
#define DIDISPON SetBit(PORTB, 3)
#define DIDISPOFF CirBit(PORTB, 3)
#define LOADDISPON  SetBit(PORTB, 4)
#define LOADDISPOFF  CIrBit(PORTB, 4)

//nopTe BBOAA BhiBopa DB-D11 6e3 BH. 03Y
#define PORTOUTY 0 //6e3 BH.03Y
#define PORTOUT2 1 //6e3 BH.03Y
#define PORTINT 0 //6es BH.O03Y
#define PORTIN2 1 //6e3 BH.03Y

//onpegenerve gyHKuui
vo1d DelayUs(unsigned char s); //B-MHZ 100=40MkS

//npy Nofade NUTaHus Ha KOHTPOSNEP HACTPOUM TenedoH
RsPutS («AT14»); PutChar(0x0d); DelayS(2);
RsPutS («at+CMGS=27»); PutChar (0x0d); DelayS(2);
//v nocsinaem coobuerve Hepe3 SMS-ueHTp MTC ¢upme HISTAR
RsPutS («07910759679901F001000B919720266529F0000006C8E4941A9402> )
De layS(2); PutChar(26),
//nanee MoxeT BuTb Nporpamma nonb3osatens. Mpumeps paboTs ¢ AL,
// CVMBONBHBIM QUCNneeM, naTqukamu Ha cavte http://www.histarcorp/
chat.ru
// ons Toro 4To6b NO3BOHUTL HaM Ha TENEQOH
// RsPutS («ATD5349659; »); PutChar(0x0d):

while(1);
i
}/=mainx/
2’
/* DELAYUS */

/**********tt*tti***************ii*/

void DelayUs(unstgned char s)//8-MHZ 100=40MkS
{ //3apepxKa 8 MuKpocekyHpax 1-255
while(s-);

174

Y Y

/+ DELAYMS =/

Y L R e ey

vo1d DelayMs(unsigned char m)

{ //3apepxka 8 Munnvcekyrgax 1-255
unsigned char i=10;
while(m-){while(i-)DelayU.(6);}
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/+ DELAYS ./
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void DelayS(unsigned char s)
{//3apepxka B cekyHpax
while(s)

{
DelayMs(255);
DelayMs(255);
DetayMs(255);
De layMs(255):

S-;
}
}
N
/* ShowSym */

P ey

void ShowSym (unsigned char ¢ )

unsigned char a, g;
switch (¢ )

case "0": a = 0xCO; break;
case "1”: a = 0xF9; break;
case "2": a = O0xA4 | break;
case “3”: a = 0xBO; break;
case “4”: a = 0x99 ; break;
case "5”: a = 0x92; break:
case "6”: a = 0x82: break;
case "7”: a = 0xF8; break;
case "8"' a = 0x80; break;
case "9”: a = 0x90; break;
case "A”: a = 0x88; break;
case "B”: a = 0x83; break;
case “C”: a = Oxcb; break;
case "D”: a = Oxal; break;
case “"E": a = 0x86; break;
case “F”: a = Ox8e; break:
case " ": a= 0x7f; break;

default:return;

}

//BHBOLUM HE MHOUKATOP
Tor(g=8;g'=0;g-)
{
if(a & 0xB0)
DIDISPON,
else
DIDISPOFF;
CLKDISPOFF;
CLKDISPON,;

a=a<< 1;

}
LOADDISPON; //3arpyska B MHGQUKaTop
LOADDISPOFF;
} //ShowSym

T P |
/* ClrDisp «/
YTy |
void ClrDisp(void)
{unsigned char i;
//o4ucTka aucnnes
DIDISPON;
for (i =32;11=0:i-)

{
CLKDISPOFF;
CLKDISPON;

}
LOADDISPON;
LOADD | SPOFF;

t

/********i**i*i*********************/

/* ShowDigit «/

Kk ke k ok kkk kR ARk hh ko ko ke hk kIR R X KR

void ShowDigit{unsigned int Digit)// 9999
{//BbiBOL 4-pas3pagHoro Yucna
ClrDisp();

if(Digit < 1000) ShowSym{“ ");
else
ShowSym(48+((Digit/1000)%10));

1f(Digit < 100) ShowSym(" “);
else
ShowSym(48+(Digit/100)%10);

1F(Digrt < 10) ShowSym{" ");
else
ShowSym{48+({Digit/10)%10));

if(Digit < 1) ShowSym{"“0");
else
ShowSym(48+(Digit%10));

}//ShowDigit

JERE AR R AR R R AR R ERI AR AR KR AR [
/* PutPort */
R AR KRR R RK S KRR TEST R AT NN ]
void PutPort{unsigned char Adr, unsigned char Data)
{
//BHBOL [@HHBIX B NOPTH BHEWHUX YCTPONCTB
//010, D11 Be3 ncnone3osanus BHeuHero 03y
DDRD =0xC0;
DDRC =0xFF;
WRON; RDON; SetB1t(PORTC,7);
DDRA =0xFF; PORTA-Data; //BuCTaBnsieM faHHbe
if(Adr==0){CIrBit(PORTC,0);CIrBit{PORTC, 1); }//anpec
else
{SetBit(PORTC,0);CIrB1t(PORTC, 1); }
WROFF; WRON; //3anvcek B perucTp
}
Ty
/* GetPort */
R AR AR AR AR A IR R R RE IR RRR ]
unsigned char GetPort{unsigned char Adr)
{unsigned char Data;
//BBOR B@HHHX U3 NMOPTOB BHEWHUX YCTPOMCTE
//D8, D9 Bes ncnonb3osaHus BHewHero 03Y
DDRD =0xCO;
DDRC =0xFF;
WRON; RDON; SetB1t(PORTC, 7); DDRA =D;
i f(Adr==0){CIrB1t(PORTC,0):CIrBit{PORTC, 1): }//anpec
else
{SetBit(PORTC, 0);ClrBtt(PORTC, 1); }
RDOFF; //4Terve u3 perucTpa
//3apepxka Ha YTeHue
Data=PINA; Data=PINA; Data=PINA; Data=PINA; Data=PINA;
RDON;
return (Data);
}
R T 4
/* PUTCHAR */
P L L T T ——

void PutChar{unsigned char Bait)

//Bvinaem bant B RS-232
UDR=Batt;
while(! (USR & 0x40));
USR=USR:0x40;

}

Y Y

/x GETCHAR )
Ty |
unsigned char GetChar(void)
{ //npuHumaem BairT us RS-232
while(!(USR & 0x80)); return UDR;
}

R —

/* RSPUTS =/

L Trrrr——

votd RsPutS ( const char = s )

while ( =s ) {PutChar ( +s++ );}
}

Anexcanpp LLinnos,
alex_shipov@mail.ru,
HOpun Npoxopos,
cosnat@mail.ru.

31



cUcTeMbl 6e30NacHOCTU

m www.dian.ru

CxemotexHmnka No 1 ausaps 2003

NMpu6op paanauMOHHOIr0 KOHTpPONA

HcmoyuHuku uoHu3supyrouweil paduayuu, «ebiwiedwue u3-nod KOHMpOo-
J151» (6bI6POWEHHbIe, MOMePsIHHBIC, MOXUW,eHHbIE), OnacHkIe caMu 1o
cebe, MO2ym cmamb u opyxueM. OuegudHo, ceoeepeMeHHoe ux 06-
HapyxeHue, 00 mo20, Kak amo coefnarom nNPecmynHUKU, — eaxHeu-
wasi u eecbMa Hernipocmas 3adaya c/lyx6 paduayuoHHO20 KOHMPOIJisl.
Bedb ymobei 3aMemums Oaxe caMbill «0aribHOGOUHbBIUY U3 maKuX
UCMOYHUKO8 — Y-U3Jly4amerib — HYXHO OKa3ambCsl Om He20 Ha pac-
CMOSIHUU, HE MPEeebILLaloweM HeCKObLKUX 0ecsimKoe Mempoe,

K B-uznywamenio Hy)XHO nNpubnU3UMBCS Ha 2...3 M, K O-UCMOYHUKY

nouymu erniiomHyo.

CHOBHOW BUA [ESTENBLHOCTY CYX6 pagu—

ALWIOHHOIO KOHTPOIA — MHCTIEKUMA Npe—

NpUSTUIA, paBOTaKOLLWX € paaron3oTona—
MM, T. €. KOHTPOITb JILLIb HECKOINBKUX XOPOLLIO UM
M3BECTHbIX OBBLEKTOB.

Ho He MoXxem 1 Mbl NoMOHL cebe cami, a 3a—
O[IHO U Ka3eHHbIM CIyxbam?

Hwxe orvcaH iprbop HEMPEPBIBHOrO KOHTPOTA
Y- W B-13ny4eHnin, cnoCoBHLIN 3aMETHTL UCTOH—
HVIK MOHU3VPYHOLLIEI pafiiai Ha MaKCUMaTTbHOM
OT Hero yaarneHny (CO3AaI0LLMIA nons, 6rmakre K
YPOBHIO €CTECTBEHHOIO PaAVaLIYOHHOrO (hoHa).
MpuHLMNMarbHas cxema Npubopa npyBeaeHa Ha
pue. 1.

JaTtumkom noHuaupytoLLen paguauum BD1 B
HEM CITY>KUT 3 —HyBCTBUTENBHBIN CHeTHMK [eiire—
pa CBM19. Ero ocroBHble NapameTpbl:

e [anasoH paboumxHanpskeri —350.. .475B;

e pexoveHzyemoe paboqee Hanpsokenme (Up) —

400B;

NPOTSKEHHOCTH MATO CHETHOW XapaKTepuc—

Tvku — 6onee 100 B;

HanpsXeHue Havana ciera — 260...320B;

e HaKJIOH MNarto CHETHOW XapaKTepUCTUKU —
meHee 0,1 %/B;

e amrmTyaavmnynsca—6onee 50 B;

e pafvaLMoHHast HyBCTBUTENBHOCTS (Mo koBark—

Ty-60) — 310 uvin/mxP;

COBCTBEHHBIN POH cHeTuUMKa (Ng) — MeHee
2MN/c;

mepTeoe Bpems (npn Up =400 B) — 250 MK,
HapaboTka— 6onee 2-10'0vmn;
MEXareKTpoaHas eMKoCcTb—6,5 nd;
TONLLMHA KaTofa—Kopnyca (HepXaseioLwan
cranb)—0,05 mv;

rabaputbl — 19x195 mv;

BD1

e [IHA HyBCTBUTENBHOM HacTUCHETWKa — 126 MM;
e Macca—25T.

B npu6ope MoryT 6bITb MCROIb30BaHb! U Apy—
rvie cHeTHUKM [eiirepa Ha paboyee HanpshXeHune
400 B, nmeroLLme RPUMEPHO TaKyIo Xe paavaum—
OHHYHO HyBCTBUTESBLHOCTL, Hanpuvep, CBT10unm
CUI8E (06a 1yBCTBUTENBHBI M K MATKOMY B-13my—
UEHWH0). BbICOKYHO HyBCTBUTENBHOCTS paavialivioH—
HOTO IETEKTOP@ MOXHO 6110 6b1 HabpaTb, Co—
CTaBWB ero U3 HECKOIBbKUX CHETUMKOB leirepa
MaUioit HyBCTBUTENBHOCTU, HAaNPUMEP, U3 HeTbl—
pexX—NsTV BKIOYEHHbIX napanensHo CEM20 vunmn
naTHaaUaTv—araauary CbM10[2]. Ho Bpsanm 3to
MOXHO PEKOMEHLOBATL CErOHS.

3auHTepecoBaHHbIE OpraHm3aLi, NepeKpLIB
Npsivble NOCTaBKW CHETHMKOB elrepa Ha paano-
PBIHOK, NOBLICUIW LieHb! Ha Hux B 30...60 (!) pas:
cerofHs ormosas Lena CBM19 coctaensier $50,
CBM20—$40, CET10—$100, camble fieLLieBbIe
CBM10 1 CBM21 — no $30 (npeitckypaHT Mara—
auHa “Vioton” B Hauane 2002r). U cuetumku Fein—
repa onsTh CTaUIM HaM HeOCTYMHbI.

lMoka, npaeaa, paamosoBUTENIM MOTYT MONb30—
BaTLCA CHETHMKaMM [erirepa, KOTopbIMK yenenu
o63aeecTvck B 1991—2001 rr., koraa oHW npo-—
JiABarCh Ha MOCKOBCKOM PaAVOPbIHKE Mo LieHam,
€CTECTBEHHbIM [f151 3TON BCETO UL PasHOBU—
HOCTU HEOHOBOW NamnoHku. CoxparsioLLme pa—
60T1OCrOCOBHOCTL 20...30 NET, 3TUCHETHUKM eLLe
NOCITyXar.

Kax Il ivKCUpyeMBIA CHETUUKOM Y—KBaHT
WM 33pFHKEHHAN YacTULIa BO3GYX/AET B HEM KO-
POTKUIA (0N MUITIMCEKYHEbI) MMINYTHC TOKAL “1c—
J10 MMMYIECOB, BO3HUKAIOLLIMX B €OMHULY Bpenme—
HY (CKOpPOCTb CHETA), 3ABUCUT OT HANPAXEHUA Ha
€ro anieKTpopax. Ho npakTMHeCcKn KakabIA CHET-

80,01 Mk
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R=100...200

+U
Cowia sat] "

uuk leiirepa MMeeT auanasoH paboumnx Hanpsi—
YEHUI — TaK Ha3bIBAEMOE MN1ATO, B KOTOPOM CKO—
POCTb CHETA U3MEHSIETCH O4EHB MAUTO.

PagvaumorHas HyBCTBUTESTBHOCTb CHETHMKA —
3aBMCHMOCTB CKOPOCTU CHETA OT YPOBHA pava—
LIMOHHOTO OBITyHEHUS — NOHTW HE 38BUCKT OT UH-~
TEHCUBHOCTY PafMaLIMOHHOTO MOJ1A, B KOTOPOM OH
HaXOAMTCS, U NOSTOMY €€ OBbIMHO BbIPAXKAKOT He—
pe3 uMn/MKP (HMCIIO MNYNECOB Ha MUKPOPEHT—
reH; 3Ta pasMepHOCTL CriedyeT M3 OTHOLLIEHS CKO—
POCTUCHETA B UMMN/C K YPOBHIO paavaLim B MKP/C).

CobcTBeHHbIN (hoH cHeT4mka Ny, 3aBueHT ot
YPOBHS €CTECTBEHHOTO pavaLMOHHOro ¢hora (Ha
paBHWHe OH 6130k K 15 MKP/4ac, Takum ero n
NPUHUMAIOT), KOHCTPYKTUBHBIX OCOBEHHOCTEN
CHETHMKa, W NPeX[e BCETO ero 06bema, 1 HeKo—
TOPbIX TEXHOSOMMHECKIX OCOBEHHOCTEN U3rOTOB—
TNEHVR, MUHAMUPYIOLLWIX, B HACTHOCTY, CMOHTaH—
Hy}0 3MEKTPOHHYHO aKTUBHOCTL KaToAA.

B npubope, cxema KOTOpOro npuBefeHa Ha
pvC. 1, BLICOKOE HANPsXXEHME Ha aHO[E CHET M-
ka leirepa hopmmpyeT 6I0KUHr—reHeparop Ha
TpaHzucTope VT1. MNepropmieckv BOSHUKaOLLWE
Ha 06moTke | ero TpaHcdopmatopa T1 KopoTkve
{(MMKPOCEKYHIEI) UMMNYNECb BLICOKOrO HaNpske—
Husi uepes avopbl VD1 1 VD2 3apsxatoT KoHoeH—
carop C2, KOTOPbIV U CTAHOBUTCA MCTOHHUKOM
MATEHVS CHETHUKA.

YacTora ROARMTKM 3T0r0 KOHEHCATOPa He 0C—
TaeTca NOCTosHHON. OHa O4eHb HeBervka B ¢ho—
HOBbIX pavaLMOHHBIX MOFIAX, HTO 0becrneuvBaeT
4pE3BLINAVHO MaUToe 3HEPronoTpedrexme Mpu-
60pa B AEXYPHOM pexume:

F=1/(0,7-R7C5)=1/(0,7-107-003310-6)= 4T,

Ho npu kaxpomcpabarbiBaHim cHeT4mKa e
repa uMnynsC OTpULATENTbHON NONAPHOCTU Ha
exone 1 DD4.4 nepeBoguT 0HOBMOPATOP Ha
DD4.3, DD4.4 B COCTOSHWE, B KOTOPOM Ha BbIXOLE
DD4.4 npucyTcTByeT HanpsXeHue BbICOKOro
YPOBHS, U TYT e cpabaTbiBaroLLmiA 6IIOKUHr—re—
HepaTop (opMUPYET BHEOHYEPEOHON MMMYITLC
noanuTku koHpeHcatopa C2. Takas cnepsiyas
NOYIUTKA NO3BONNET, MAHUMU3VPOBAB 3HEPro—
notpebnexue npubopa B [EXYPHOM pexuve,
LlepxaTb HanpsXeHve Ha aHofde cHeTqmka fein—
repa HeM3MEHHBIM NPaKTUHECKM B IOBLIX pay-
ALMOHHBIX MOSTAX.

B nepeom npubrivxeHim

Ucz = (Upyr — UgymyIn1/in2 =
=(9-0,5)420/8=440B,

rae U, — HanpsxkeHie Ha KoHOeHCaTope
C2, Upypr=9 B—HanpsxeHue UCTOHHWKE
nuTanus, Uy, yry = 0,5 B—nanenve Ha-
NPSHKEHMS Ha. NEPEXOAE KOTTIEKTOP—3MMT—
Tep TpaHaucTopa VT 1 B pexvive HacbllLe-
Husi (Npy Toke B umnynece 0.5...1 A),
n1=4201n2=8—41CIIO BUTKOB B OGMOT-
kax | vl tpaHcchopmaropa T1. 310 Hanps-
XeHuie (M3MEpTL Ero MOXHO 3MEKTPOCTa—

DD1...DD5 *T aBi TUHECKum BorbTveTpom C50) 6nmsko K
KT s —9B  ppICLLEMy HAMPSKEHMIO HA MITATO CHETHA—
L7 Tbs Ka, YTO NO3BOMWT COXPaHATL paamaLoH—

Hyt0 HyBCTBUTENBHOCTL MPrBopa NoHTUHE -
M3MEHHOV NpY CHIWKEHUM HaNPsHXKEHVA
NUTaHUs, NO KpaiiHeld mepe, 0o 7...7,2 B.
Mpu BO36YXAEHUM cHeTumKa lelirepa
VIOHU3VPYHOLLIEH HaCTULIEN B HEM BO3HUKaET
NaBUHHBINA Pa3PRA, YOHM3MPYIOLLIAIA MOHTH
BCIO €70 ra30Byrocpely. 3atemuaeT oTHoCH-
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TenbHO MefIEHHas €€ [EVIOHM3ALVA (NEPBOMPUHM—
Ha HEHYBCTBUATENBHOCTV CHETHMKA CPa3y MOCTE CPa—
6aTLIBAHNR, Er0 MEPTBOE BPEMS), N0 OKOHYaHM KO~
TOPOW CHETHMK ONSITb CTAHOBMTCS HEMPOBOLSALLMM.
OnHaKo BO3HVKAIOLLN HA aHOJE CHETHVKA «TPey—
TOMEHBIN» BICOKOVIMINEZIAHCHBIN VMY EC HENpy—
roAeH Ans MPAMOrOYNpaBeHVs aneMeHTamm L
POBOW TEXHWKN 1 [OIMKEH ObITE NPUBEAEH K
LchpoBOMY CTaHEAPTY.

B aTom HazHaueHvie Apyroro ofHoBrGpaTopa
(DD4.1, DD4.2), KoTopbin Mpy Kadk[oMm cpabaTtbi—
BaHWM cHETHMKA [errepa hopMUPYET Ha CBOEM
BbIxoAe (BbiB. 11 DD4.2) »mnyrkc oTprLiaTentHon
NOSFPHOCTN BAUTENBHOCTHIO

=0,7-R4-C4=0,7-270-10°10°=0,2 mC
l.‘

(T. €. MeHbLLE MEPTBOrO BPEMEHW CHETHMKA),
thpoHTOM KoToporo B cHeT4mk DD3 6ynet BHO—
CUTLCA O4epeaHas evHULA.

Ha mukpocxeme DD1 o BCTPOEHHBLIM reHepa—
TOPOM, PaBOTAIOLLMM HA HACTOTE KBaPLIEROTO Pe—
3oHatopaZQ1 32768 'L, CHET-MKOM—OENUTENEM,
noHvbKaroummaTy sactoty go 1My curHan Haesie. 5
DD1), n penutenem vacrorel DD2 cobpaHo ycT—
POWCTEO, OrpaHVHMBaIOLLIEE CYMMUPOBAHIE NOCTY—
natoLyx 8 DD3umnynscos BpemeHem T, 3roBpe—
M5 38BIACUT OT HYWCTAMMECTa MOOKTFOHEHMA BMO0B
B AMOHO-pe3nCcTopHOM KoHbtoHkTope R10[VD];.
Ecrm 310 6ypeT caenaqo Tak, Kak nokasaHo Ha
puc. 1,10 T,,=10c: pa3 B AecATb CeKyHT Ha aHofax
Ivonos, Bxopalvx 8 [VD]y, BosHukaeT or. 1, oHa
TpaHCchOpMYp: STCA Ha Bbixoze vHeepTopa DD5.5
BUMMYITEC 0] »KATENLHOM MONFPHOCTY, NEPeso—
LALLM BCE CHETHMKN NPUBOpa B MCXOAHOE COCTO—
sHve. [nUTentHoCTb 3TOr0 MMMYIbCa COCTABMAET
npumepHo Ry, ,-C11, roe Ry, ,,—BbixogHOE CO-
NpoTUBEHME MHBEPTOPA MYKpocxembl K561 JTH2.

OT Ymcna 1 paccTaHoBKV AVIO0B B KOHBIOHK—
Tope R11[VD],, 3aBueuT peakums npubopa. Ecrin
3a Bpemsi T, Ha aHofax VOMI0B, BXOAALLWX B
[VD],,, BO3HVKHET fior. 1, T. e. 6yfieT AoCTUIHYT
BLICTABMEHHbIM 3TUMK inofamu nopor N (Ha
pyic. 1 Ny=24), To c4etnk DD2 6ypeT 3a6510kv—
poeaH (nor.0 Ha BeiB. 13 DD4.2) n BKnounTes
reseparop Ha DD5.2, DD5.3, chopmypyoLLmn Ha
vactote F = 1/(1,4R13C8) = 1400 'y curuan
chopmbl MeaHap, BO3OYXXaaOLLMIA IO napa—
(ha3HO NOAKITIOHEHHBIN K HEMY MbE303IEMEHT
BA1, nubo nogknioHeHHYIO Hepea TpaH3uCcTop
VT3 auHammyeckyto ronoeky wiv tenechor BA3
c conpoTtveneHvem 100...200 OM. AKyCTUHECKWIN
n3nyyaTess, UMEKOLLIMIA COBCTBEHHBIN reHeparTop,
Hanpumep HCM1206X, nogknovarot Kak BA2.

Bcto 3reKTpoHHY0 HacTb Mprbopa MOHTUPYHOT Ha
nedarHom nnarte pasmepom 140x30 MM, M3roToB—
JIEHHON U3 ABYCTOPOHHE (HONbIMPOBAHHOIO CTEK—
noTekcTonuTa. Qonbry nof papynosnemMeHTaMmnc—
NOMb3YHOT NMLLL B Ka4ECTBE OOLLIErO MPoBOfA.

Pesucropel R1, R7 nR8 — KUM-0,125 unn
C1-4; octanbHbie — MJTT-0,125. KongeHcatop
C1—K[-26 wm gpyrom kepammHeckun ¢ pabo-
YYM HanpsbxeHMem He meHee 500 B n emMKocTbIo
2,2 n®; C2 —K73-9; C3—K53-30; C4, C5, C8,
C9, C11 —KM-6 wm K10-176; C6. C7 —K[-1;
C10— o601 oKCWaHBI NOOXOAALLIMX PA3MEPOB.

TpaHcopmarop T1 HaMaTLIBAKOT Ha KOSbLie—
BOM theppuToBoM MarHuTonposofe M3000HM
(HVKenb—MapraHUesbIv heppuT) TYNopasmepa
K16x10x4,5 mm. OcTpble pebpa ceppieqHvKa 3ar—
JIEXKVIBAOT LUKYPKOW M MOKPLIBAIOT 3MIEKTPUHECKN
W MEXAHVHECKW MPOYHHON M30NALMEN, HAaNpPUMED,
06MaTLIBAKOT TOHKOW NaBcaHOBOW MK ¢oTopon—
JIaCTOBOW NEHTON.

MNepeoi HamaTsBaOT Mposogom M3B-2 0,07
06MOTKY |, 4meno ee BuTKoB pasHo 420. HamoTky
BeflyT NOHTU BUTOK K BUTKY, B OfIHY CTOPOHY, OC—
TaBISI51 MEXKTY €€ HAYAIIOM V1 KOHLIOM NPOMEXY—
TOK B 1...2 Mm. O6MOTKY | NOKPLIBAKOT CIIOEM U30—
NALMK M N0 HEW HaMAaTLIBAKT MPOBOAOM
ovametpom 0,15...0,2 MM B Npon3BONbHOM M30—
JsLym 8 BUTKOB 06MOTKM |l M TaKMM XKe NpoBOLOM
3 eumika o6moTkM . O6moTku llnlll forpkHLI GbITh
pacnpeneneHsi No CepaeHHKY PaBHOMEPHO U TaK,
YTOBbI MOMOXEHVE VX BLIBOJOB COOTBETCTBOBASIO
pvcyHKy nevaTHom nnatsl. asuposka 06MOTOK
[IOIDKHa COOTBETCTBOBATH YKA3AHHOW HA MPVHLM—
nmansHoM cxeme (CUHa3HbIE KOHLbI OBMOTOK,
BXO[SLLME B OTBEPCTUE CEPAEHHVIKA C OAHOM CTO—
POHbI, 0603HAYEHBI TOHKaMM).

WzrotoBneHHbIN TpaHcthopMaTop NOKPLIBAKOT
CrIOEM MMOPOVBOTALIMK, HANPUMEP, OOMATBLIBAIOT
Y3KOI NOJOCKOM IMNKOM 13oneHTs! NBX nkpenstt
Ha rnary Mexay [ByMs 3M1acTUHHbIMM (HE Npo—
JABNVBAIOLLIMY OBMOTKM) Liavbamy BuHTOM M3.

CobparHbI 6€3 OLUMBOK NPUOOp HaNaAKW He
Tpebyert. Ho B HeM, MCX0as 13 MPOLOIKUTENEHO-
CTV BO3MOXHOTO KOHTAaKTa C CTOHHVKOM pavia—
Linm, HY>XHO BLICTaBUTL BPEMA U3MepeHns T, a
3arem riopor Npy, NPy KOTOPOM B YCIIOBUAX CTe—
CTBEHHOTO paguaLmoHHoro doHa npubop bynet
ONEHB PELKO BBIXOOWUTH B PEXMM TPEBOXHON CUr—
HaNM3aUuM (PELKVIA, OOHOPA30BLIN €70 (hOHOBbIN
«MUCK» HENB3A NEPENYTATH C HEPEOV TPEBOX—
HbIX CATHASI0B, BOHUKAIOLLWIX NPV NOSBIEHNN pe—
aNbHOMO UCTOHHVIKA MOHVVIPYIOLLIEN pagayiaumm).

mnynschl B cHeTHMKE [eyirepa BO3HVYKaroT Ciy—
HanHo 1 Ng, — MLl CpefiHee VX Y1CTIO U3 BO3—
MOXHBbIX Ng, = AN, Ho ecrin N, npsimo nponop-
LvoHanbHo Ty, To AN, cBsi3aHo ¢ Ty, nHave:

[ANg/Ngl; =[ANg/Ng g

rae [ANg/Ng],— «6onTaxka» pesynsTaTos 13-
mepeHus npu T, (MOXET GbITb YCTaHOBNEHa B
npsMoMm 3KenepumenTe), a [AN,/N J, —T0 e, Ho
NepecHUTaHHOE Ha nHTepBauTT 4.

He Boapasck B fieTanv pacyeTa BeposTHOCTEN
NOSIBIIEHUS IOCTATONHO 6OSLLLION MPyNnb! MM—
NyNbCOB B OTHOCUTESILHO KOPOTKUX M XKECTKO
(hVKCHPOBaHHBIX BPEMEHHBIX MHTEPBAAX, 3aMe—
TUM, YTO UBrOTOBSEHHBIN MPY—

notaiu K,CO, nnmbpommcToin karmia KBr (ropuTes
N1060€ BELLECTBO € [OCTATOMHO GOMBLLMM COAEp—
XKaHMEM Kasvsi, OfivH 13 N30TOMOB KOTOPOro Ka—
40 (0,0118 %), sensieTca y3—manyyarenem) n
NPVBIMXas K He Nprbop, HAXOPAT TaKoe ero no-
JIOXKEHVE, MPY KOTOPOM NEPMOOMHECK BOSHMKAIOT
KOPOTKIE CUrHAITBI TPEBOI. 3aTEM B 3TO XKE MONo—
YKEHWE CTaBAT OBbINHBIA OLITOBON SOMMETP N 16—
natoT Heckornbko 3amepos. VX cpefiHee 3HaqeHvie
D otHocaT K Dy, —YpoBHI0 paavaLmoHHoro dioHa,
M3MEPEHHOTO 3TUM XXe 1o3nMeTpoM. OTHOLLEHVE
D/D ¢, 1 €CTE MOpOr BKIIOHEHUA CUTHETTA TPEBOTW,
BbIpaXXEHHBIV B €4VHWLIAX €CTECTBEHHOMO pava—
LpoHHOro thota (EP®). Ho 3Hast Ny, (5 T,), 01—
HoLerme D/D g, MOXKHO BLIMMCTIMTL 1 He nprberas
K 3KCrepyMeHTam:

D/Dg=Np/Ny=24/11,8=2.

[Mprbop coobLLAM O NOSBNIEHM MCTOHHUKA MOHN—
3VPYIoLLEV paavauym, yaeaviearoLLero EPO, 1. e.
L0BaBrsIOLLIEro K eCTECTBEHHOMY PaayaLOHHOMY
hOHy €LLIE OWH, BHECEHHBI ITUMUCTOHHIKOM (Tpe—
HeBperas, KOHEYHO, VX CNIEKTPaTLHBIM PASTIMHMEM).

BaxHbIM napameTpoM LA aBTOHOMHO (PyHK—
LMOHVIPYIOLLIETO Mpribopa AIBMAETCH €0 3KOHO—
MUSHOCTB. B Tabn. 1 npueefieHa 3aB1CMMOCTL
Inex V lip—TOKOB, MOTPEGSIEMbIX MPUGOPOM B
LIEXYPHOM PEXXVIME 1 MNP FEHEPALIMM TPEBOXXHO-
ro CUrHana, M3ny4aemMoro Nbe30NIEMEHTOM, OT
HaMPsKEHNA MCTONHVKA MUTaHVs Upy ..

Cueruvk [errepa, CMOHTUPOBAHHYIO NEYaT—
Hyt0 Mnaty n 9-BonsTHLIN «KopyHa» (mobyto 6a—
Tapeto Tvnopasmepa 6F22) KOHCTPYKTVIBHO O6be—
IVHSIIOT TaK, KaK 3T0 NPEACTaBnAETCA yAOOHEIM.
BapkHo NI, YTOBKI 311EMEHTHI KOHCTPYKLMM OC—
TaBnsm Okl CHETHMK [errepa OTKPLITLIM CO CTO—
POHBI BO3MOXHOTO NOSIBIIEHVA MCTOHHVIKA Paivi—
auyvn. B KpaviHem cnyyae, € 3TO CTOPOHbI OH
MOXET BbITb 32KPHIT ATIOMUHVEBON ChOIEION, NMO—
JMITUNIEHOBOW NIEHKON (MOMMITUNEHOB IV MAKET,
B KOTOPbIN MOXET ObITb 3aBapeH BECH NPUBOP, NMo—
CITYXXWT EMY 1 BNArO3aL4MUTON) WM TOHKOW TKa—
HEH0. B npoTvBHOM cnyyae pagvaupoHHan vys—
CTBUTENBEHOCTH NPUGOPa MOXET CYLLECTBEHHO
CHU3UTBCA (CM. Tabn. 2).

M3 Tpex nokazaHHbIX Ha puc. 1 akyCTUHECKUX
vanysarenen — nee3o3nementa BA1, anektpo-

6Op CBLICTABNEHHBIMUBHEM  Tagma 1 martutHoro BA3 mnma—
T,y=10 cuNy =24 dKevpo- Nyyaresis co BCTPOEHHbIM
sas B DD3 uvcna u3 Ny, + Unur, B loex, MA | ke, MA reHepartopom BA2 —uc—
ANy = 11,8 + 3,3 (3gece 9 05 4,5 NONL3YIOT 06LIYHO Ka—
ANy, —cpepHee KBapaTU— 8 0,35 3.5 KOV-TO OfIWH.
HOE OTK/TOHEHVIE) W BLIXOWN B 7 0,22 24 Ecrmnpubop GyneT Ha—
PEXUM TPEBOXHOM CUrHarm— 6 0,12 1,6 XOOMTHCSA B TVXOM NOME—
36a Hm, T. €. Ha6K|lpaJ'| gj =N24 Tabnvua 2. OcrabneHne MOHWU3VPYIOLLIEro NaNyyeHus
(6onbwe, Hem o+ 3A ¢) aQuiN—226) pasnuHbIMY KOHCTPYKUMOHHBIMW MaTepranamMm

p p py p
JMLLIb HECKOSTBKO a3 B CYTKU.

CT,, cBAzaHa n pagvaum- Marepuan TonwwmHa, | KpaTtHoCTb
OHHasi 4yBCTBUTEJIbHOCTb MM ocnabneHuA
NpuBopa — € YMEHLLLEHVEM AropantoMyHmni 1,4 57
T, 0Ha yMeHblaeTes. Mpu— | POMbIVIPOBAHHIV 16 39
YWHA MOHSITHA: NPV YMEHbLLIe- | CTEKNOTEKCTONMT
Han T, yBenmamTest ANg/N,, | Y/Aaponposikielin 25 34
3T0 3aCTABUT NOBLICUTL Ny 2)0“”07”90”

TaK, YTOBbI BEPOSITHOCTH BO3— OJbIVIPOBaHHAsR 0.1 1.34
HVKHOBEHVS NIOXHOM TpEBOTY [ eralOTKAHb
OCTABANAC Gbl Mo—TpexXHe— TkaHb kanpoHoeas 0,11 1,07
b TkaHb x/6 0,18 1,06
My OCTATOHO MaJioN. TNonnatuneHosasn
cocenm pavevor.  [IEMe el S
Mi | —
60— AntoMuHVeBasn 0.02 1.02
HY}0 HyBCTBUTENLHOCTB NP chonbra
paB MpAMOM3KCTIepUMEHTE. B Mpyvevane: cTourmnk — «ceeTsumiics» TyM6rep
OTKPBITYO KOPOBKY HACKINAKOT  OTeYeCTBEHHOrO MPOM3BOLCTBA.
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LLEEHMM, MOXXHO OrPaHUHUTLECS NMbE30NEMEHTOM
(roputca npakTuseckin niobort — 3MM-1, 3M-22un
Ip.). C Hum Mprbop ByET UMETS U CaMOe HU3Koe
rotpebreHue B pexume Tpesory (cm. Taén. 1). B
npuéope Ansi NaTpynpoBaHKs yaobHee MUHK—
aTtopHbIlA TenedoHHbI Kanckonb. Ho YTobbl He ne—
perpyxars «KopyHg», ero conpoTyeeHne [ormk—
HO BbITb He MeHbLLIe 100 OM (nocnefoBarenbHo ¢
Karnctonem MOXHO BKITIOUMTL PE3UCTOP COMPOTVB—
nieHmeM 200....300 Om). MprmepHO Takoe xe 3Hep—
ronoTpebrieHe B peXxume Tpesor byeT MeTh
npu6op c HCM1206X, koTopbIid BKITHO4aH0T Kak BA2.
Bo Boex aTWx BapuaHTax eMKoCTH «KopyHpia»
(620 MA-4) xeaTuT Ha 1...1,5 mecsiLa HenpepbIB—
Hoit paBoTel (BblIKNoHaTens SA1, ARNAOLLMACS
CamMbIM HEHAJEXHBIM 31IEMEHTOM BO BCEV 3TOM
KOHCTPYKLMM, MOXHO He CTaBUTb).
Ecrmekavectse VT2 B3ATL 60Mee MOLLHBIA TpaH—
3vicTop, Hanpumep, KT3108B (npv Tex xe rabapu—
Tax ero |y =200 MA) ¥ YMEHBLLMTLCOMPOTVBIE—

aKyCTUHECKOrO M3nysarens BA2 MoxeT BbITb nc—
nonb3oeaHaMoLLHas nbe3ocvpera: AC-10, TK-401
u ap. KoHeuHo, B 3TOM CilyHae noTpeByeTcamncToq-
HUK MATaHKSA, criocoBHbIA oTaaTs ToK 150...200 mA.
310 MOryT 6bITh, HANPUMED, fiBe 6aTapenHa 4,58
Tvna 3336 v LLECTL FasTbBaHUHECKWX SMEMEHTOB
T1na 316 (Bce coeavHEHUs AOMKHBI BbITb BLINON—
HEHbIMalkow). B3Tom BapuaHTe Mbe30CHpeHy Mc—
TOHHVK MUTAHWS BLIHOCST B CTOPOHY U COSAVHAIOT C
MPYGOPOM TOHKUM TPEXOKUNBHBIM Kaberem.
OrmcanHomy Npubopy (ero rabapuTbi B asTopc—
KOM BapyiaHTe CoCTaBNAT 202x59x25 MM) Haiy T—
csicamble pasHbIe MPUMEHEHMS. YCTAHORNEHHEIRY
BOPOT 33BOAOH HE MPOMYCTUT PAMOAKTVBHBIA JIOM,
MpenHasHaqeHHbI K NEpeniaBke (Kak 31o Gblio Ha
MoaonbCKoM 3aBoae LBETHLIX METaIIoR). CMOHTU-
POBaHHbIA Ha 3CKaBATOPE OH OBHAPYKAT TAHO 38—
PbITOE M [IABHO 3a6bITOE 3aX0POHEHNE. U, KOHEHHO,
He ocTaBuT 663 BHUMaHWS TeppopycTa—haHaTvka,
B3SIBLLIErO B PyKY 3T0 CAMOYOMIACTBEHHOE OPYXKUE.

Jlureparypa:

1. 0. A. Burorpagos. Vionmaypyrowas pagna-
L5 OBHaPYXeHue, KOHTPOTb, 3aLuyra. —M.: Co-
noH—P, 2002.

2. 10. Burorpagos. Cyeraviku [ eifrepa. — Pa—
amo, 1992, Ne 9¢. 57,58, Ne10c¢. 57, 56.

PricyHOK NevaTHOM nnarbl M paccTaHoBKy feTa—
et Ha He MOXHO HaWTH Ha caiTe XxypHana no
anpecy hitp:/iww.dian.ru/programsfindex.himl. Ha
PYICYHKE MECTa NOAKITHOHEHNA BbIBOLOB 3N1EMEHTOB
K chonbre obLUero NPoBoaa NoKa3aHb! 3a4epHEH-
HbIMV KBaIpATaMM (COEAMHAEMBIE € 0BLLM NMPOBO-
[I0M BGIBOJBI MVKDOCXEM MPeaBapuTerisHo OTrba-
10T B CTOPOHY), NONOXEHVE «MPOKANBIBAIOLLIER»
nnary NepembIHKiA, COEVHSIOLLIEI € OBLUMM Npo-
BOAOM MUHYCOBOI BeIBOS kKoHAeHcatopa C10, no-
Ka3aHO KBAAPATOM CO CBETTON TOHKOW B LieHTpe. B
MECTax MpOIyCKa NPOBORHVKOB B (hOSbFe I0MKHEI
6bITH BoITPaBIeHb! 3aLLMTHBIE KPY)XKV IMaMETPOM

Hue peauctopa R14 fo 3 kOm (B Mukpocxeme
K561J1H2 npw rior. O Ha BbIXOAe MHBEPTOPA €70 Bbi—
XO/IHOW TOK MOXET I0CTUraTs 8 MA), TO B KaqecTse

15..2mm.
Ecrm HeT gocTyna B VIHTEPHET, PUCYHKV MOXHO

HOpwin BuHorpapos,
MIONY T NACLMOM, CAEMAB 3arPOC B peaKLMIO.

editor@dian.ru

B 1947 r. BriLLNa B CBET KHWra «Kak
pa6oraeT paguonamna. Knacchbl
ycunenusi». Ee aBtop — C. Baxa—
HOB, TANAHTNUBLIA NONYNApPU3arop
paano3neKTPOHWKK, normb B nocne—
OHue Mecsubl Benukon Orteue-
CTBEHHOW BOWMHBI, U 6poLuopa 6bina
CcoCTaBneHa no UMKy crarei ¢ TeM
& € HasBanneM, ony6nuKoBaHHOMY
> elgiage
0%..,,, ‘9&1 v nepez BOWHOM B xypHane «Pagno—

B hpoHT». 3paHHas Tvpaxom 100000
3K3EMNISIPOB, OHA PA30LUNACh 33 HECKONBLKO JHEW.

3T0T BhIMYCK 03HAMEHOBAJ 3HAYNTENBHOE COGLITME B KYIbTYPHOM U
TEXHUYECKOMN XU3HWU CTPaHbl — Hayano maganna «MaccoBoun pagmo—
eubnunotekn» (MPBE), cpasy Xe 3aBoeBaBlLei orpOMHYIO NONynsapHOCTL
He TONbKO cpeay paavonioburenein, A8 KOTOPLIX OHa U 6biNa B NepByro
odepefb NpegHa3HayeHa, Ho 1 paguocneunanucTos. CBOMM POXLEHU—
em 6ubnvoTeka Guina obszarna B. A. Bypnangy v [1. B. KanantapoBy
(ovpexTopy uanarenscrea «[ 0caHepronaaar»).

YT06bI 06€CneqnTb Heo6X0AUMbIA HAYHHO—TEXHNYECKUA YPOBEHb
nonynspHeIX GpoLLIop, B Ka4ecTBe HayuyHoro pefaktopa MPE Gbin
npurnailieH akageMuk A. V. Bepr, KpYnHbliA YHEHBIR, NPeKPacHbIN
opraHu3arop, NoNb30BaBLIWACA OrPOMHbLIM ABTOPUTETOM CPEAN pa—
OuocneLnanmncToBs.

Mocne Beixofa B CBET NepBbIX KHWUI U3 cepun MPBE usparensCcTeo
CTarno nofy4ars MHOXeCTBO NMUCEM, aBTOPbI KOTOPLIX TpeGoBanu pac—
LUMPEHVA BbiMyCka 6poLLIOp MO aKTyasnkbHbLIM BONPOCaM Paguo3NeKkTpo—
HUKK C ONUCaHWSIMU KOHCTPYKLWIA pagroannaparypbi, PACCHMUTAHHbIX Ha
W3roTOBMNEHMe B AOMALLHUX YCIOBUSAX paguontoburenamMu. Mucema 4mn—

MaccoBou paanobubnuorexe — 55 ner

Tareneil, BCTpeuy C HIMU JABaNM BO3MOXHOCTE YTOHHATE TeMaTuKy 616—
NMOTEKU, O4EePEeHOCTL BeiNycka 6poLLIop.

Brarogaps LUMPOKOMY AMana3oHy TemMaTuku 6mbnuoteka saBoeBana
OrpPOMHYIO MOMYNAPHOCTL Y MHOMOYMCIIEHHOW YMTATENbCKOW ayiuTopum.
Bonbluan 3acnyra B nonynspHoct MPB npuHaanexumr ee astopaM — y4e—
HbIM, UHXeHepaM, paavorntobUTesNIIM—KOHCTPYKTOpaM — SHTy3uacTam Npo—
naraHfbl paavo3NeKTPOHMKW, aKTMBHbIM NPOBOAHVKAM BHEAPEHWs ee [oC—
TUXEHUA B pasNuyHble OTPacnu HapoJHOrO XO3ANCTBA, Hay4Hble
vccneaoBaHus, yHebHbIi npolecc U 6biT. BUBNMoTEKa Chirpana 3ameTHyo
POJSib B CTAHOBNEHUM MHOTMX e HUTaTenew Kak BUOHLIX CMeLManmcTo. no
Papro3NEKTPOHUKE.

B cBoe BpeMsi akageMuk A. V. Bepr nucan, 4To B U3faBaemMbiX B ce—
pvu MPE KHurax pepakums crapaeTcs AaBaTh NpeacTasneHve o npef—
MeTe C hU3nUeCKrX NO3MLUIA, NOAGVPAaEeT aBTOPOB C NEPEAHEro Kpas Tou
Mpo6SeMbl, KOTOPOI MOCBALLEHA KHUra, CTPEMUTCA AaTh B KKOOW KHUTe,
KpOME NO3HABATENBHOro, U NPaKTUHECKWU Marepyian — CXeMbl U pac—
4eTHbIe COOTHOLLEHMA. YpoBEHL nanoxenus B MPB pegakuua ctapanacs
BbI[IEPXaTb TAKUM, YTO6b! KHUMM ObiNM NOHATHLI YUTATENsiM CO CPEJHUM
o6paszosaHvieM. XapakTep Y HanpasieHHOCTk BhINYCKOB 6UMONMOTEKM Nofi—
LePXMBAITCA HA NPOTSHXKEHUN BCEX JIET €€ CYLLIECTBOBaHMs.

MHorue Bbinycku 6M6NMOTEKN 3aBOEBANN 3ACINYXXEHHOE NPU3HaHue
3apy6exHbIX YuTarenei. bonee Toro, oHa NOCNyXuna NpUMepoM Ans Us—
naHusa nogo6HeIX cepwii B pafde cTpaH. K HacTosLemMy BpeMEHU uaga—
TENLCTBOM «lopayas nuHUS — Tenekom», NoANep>XMBAIOLLIEM B HACTOA—
ulee Bpems Boinyck cepun MPE, noarotoeneH 1260-i BbINyck.
WudhopManumio o cepum MPB Mox+0 HaitTu Ha caiite www.techbook.ru.

(095) 287-49-56, (902) 602-87-66,
radios_hl@mtu-net.ru

BHumaHue!!!

CemuHap

Boundary Scan Test — TexHonorus nepucheprMiHOro CKaHupoBaHus,
npuMeHeHue npu NpoeKTupoBaHuu u npousBoacTee
Komnanus JTAG Technologies b.v. 1 odouLmantHeIA npeacTasurest komnaxui Ha Tepputopun Pocoun SAO Mpeanpysitne OCTEK npurnalviatot Ha cemvHap PaspaboTHIKOB,

MHXXEHEPOB, OTBETCTBEHHBIX 33 3NEKTPUHECKWI KOHTPOT b, Y MEHEPKEPOB NPOV3BOACTEA 3MEKTPOHHOM anrapartyphl.
MpeaeHTaLywm nposopsTes npeacTaeirensmn A0 Mpeanpusiue OCTEK nJTAG Techniologies b.v., 06ecne{mBagTCa NepeBof ¢/Ha MHOCTPaHHs M s3bIK.

Mporpamma ceMuHapa:

¢ MPYHLMNBL  TEXHONOMMM NepUdepUIAHOTO CkaHpoBaHms (Boundary Scan Test IEEE 1149.1)
¢ Ponk TexHonormm B npovasoacTee PAA B cpaBHEHM ¢ APYrMA METOAAMM KOHTPOSTA M MPOrPaMMUPOBEHIR

r AnnaparHoe obecrieverine v MO paspaBoTKU NPUIOXEHNI (IEMOHCTPaLMS)

r AnnaparHoe obecrieqere U niTerprpoeanme N0 Ha NPOV3BOACTEE (IeMOHCTPALMS)

r Jvekycenn, 3aKmoyeHme

JaTa u MecTOo npoBefeHus:
20 theBpas 2003r., Mocksa, odome 3A0 Mpeanpustve OCTEK

CpoK nogaswv 3asieok: §o 15 sHBaps 2003 r. CToMMOCTs yHacTUs Ha OAHOTo Henoseka: 1000 py6.
3anBKV Ha yuacTVie B CeMUHaPE NpUHMaIOTCA no chakcy (095) 788 44 42 Mino anexTpoHHoiA novTe info@ostec-smt.ru
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umdppoBaA TEXHUKA

Moayns aHanoro-uudcgposoro npeoépasosarens

SHD-ADC/485

Tpozpecc HeyMosiuM, Ha CMeRY XXYPHaraM U KHu2am npuxodum MHmepHem, a Ha CMeHY yeHmpam Hay4Ho-
mexHuyeckoll UHghopmauuu — 6bicmpsiil Nnouck uHghopmayuu e UhmepHeme. Bece 6onbuie ycmpoucme
paspabambieaemcsi Ha OCHOGe MUNOBbIX CXeM B8KJTFOYEHUS], KOMopble Makke MOXHO Haumu 8 UHmepHe-
me. 3adaya KoHcmpykmopa — nepepabomame eCro UHOPMayuro U co30ame ycmpoucmeo ¢ 3a0aHHbIMU
Xapakmepucmukamu € 3a0aHHbIe CPOKU U 3a/10XKuMmb 8 C80EM yCmpolicmee 803MOXHOCIMb €20 pa3sumusi.
UmenHo mak u cozdaesarncs Modynb aHanoz2o-yugpoeozo npeobpaszosamens SHD-ADC/485, ¢ komopom
3anoxeHa (byHKYUOHanbHasi usbbImoYHOCMb, SISJISIOWasics NPeuMyUujecimeom npu peweHuu HecmaHoap-

MHbIX 3aday.

a3BUTVE COBPEMEHHBIX TEXHOTIOMMIA MPOM3BOACTBA M3MEPUTESTLHOMN
TEXHVIKU, TEXHUKM Hay4HbIX MCCIEN0BaHMIA 1 OLITOBOV TEXHUKU HE—
MbICTIMMO 63 UCTONb30BAHUA MVKPOKOHTPOIUIEPOB. Hanbonee Crok—

Hble MKDPOKOHTPOMNNEPHbIE CUCTEMBI UCTIONB3YIOTCS B TEXHOSOMMHECKUX CH—

CTeMax U B TEXHUKE Hay4qHbIX MCCnefoBaHuiA. Te M3 HuX, KoTopble

npenHazHa4veHb [y1s aBToOMaTM3aLmm MPOU3BOACTBEHHBIX MPOLIECCOB MNK

Hay4HBIX MCCNEA0BAHWIA, MPVHATO HA3BIBATL TEXHOMOMMHECKAMY MUKDOKOH—

Tponnepamu. HekoTopbie Hay4HbIE OCHOBBI NPOEKTUPOBAHUA TEXHOMNOMV—

HECKMX MVKPOKOHTPOMNEPOB [OCTATOHHO XOPOLLIO UanoxeHbi B [1]. Liens

J[IAHHOV CTaTbW — PacCka3aTb O BOSMOXHBIX MPUMEHEHUSIX TEXHONOrMYeC—

KMX MVKPOKOHTPOINEPOB Ha MPUMEPE NPaKTUHECKOW PeaniaaLmy MOLYrA

aHanoro-Lpgpoeoro npeotpasoarens SHD-ADC/485.

OueHb HacTo pa3paboTka HOBOro MOZY A NPOAVIKTOBAHA €10 YHUKANBLHO—
CTBHO, NPEXPALLIEHVEM NMPOM3BOACTBA MPOTOTUMNA UM HEBO3MOXHOCTLIO aiar—
Tawm o6opyHoBaHus NOL YCTPOWCTBA, KOTOPLIE NpeanaraoT (PrpMb-10—
CTaBLUVKU. A B Hay4HbIX UCCIEOOBaHUsIX HEOOXOOUMOCTb U3TOTOBIEHUS
YHUKaITbHOM0 060pyA0BaHMS B KOPOTKUE CPOKU O4eHb akTyarnbHa. Ha 6asze
paccmarprsaemoro mogyrnst SHD—-ADC/485 uaroToBneHbl yHuBepcaisHas
YCTaHOBKa 1151 UCCnefoBaHs JIoOMUHOOPOB 1 Mofy b NpeotpasosaHms
aHaSIoroBOro cyrHana st MeaULIMHCKUX 1ccneposaHui. CrioXHOCTU, CBsi—
3aHHbIE C YCTAHOBKOW HECTAHAAPTHOrO 060PYA0BaHYS HA MATEPUHCKYIO
nnary PC, npveenu K cospaniio Mogynei, nogkiiioyaeMbIx K nocrenosa—
TensbHomy nopty PC. Mogyns SHD-ADC/485 paboTaeT Ha ckopocTunepe—
[a4v fanHbIx 0o 115200 éur/c, 310 orpaHnHeHre CBA3AHO CO CKOPOCTLIO
patotbi nopta PC. Baavmogerictere mopyns ¢ PC opraHusosaHo npu no-
MOLLIM MporpamMmmHoro obecneqenns, paboTatoitieros cpene WINDOWS uim
DOS. Moaynb 6b1n paspaboTaH s peLLIeHVs KOHKPETHBIX 38134 U SIBIRETCA
B 3TOM pofie YHVKarnbHbIM. Ho nprverenue Mogyns kak ALIT v reneparopa
LLIMM cvrHana nenaet ero yHUBepCarnbHbIM YCTPOUCTBOM )15t MHOMMX MPpW—
MeHEHWA. [JononHUTESBHO N TPEBGOBaHIO 3aKa34uka MOyITb Obin 060py—
[LI0BaH y3710M yrpasneHus 6n1okom nuTaHus B5-49.

Mopnyrns SHD-ADC/485 obecrieqmsaer:

e peo6pa3oBaHue aHaMoOroBbIX BENUUVH B LM(PPOBOI KO Ast Nnocneny—-
I0LLIEro 0TOBpaxeHUs Ha MHIVKATOPE MW [VTA Nepenay 1o vHTepdeicy
RS-485m RS-232;

e nNpeoBpazoBaHvie LMPPOBOrO KOfA B aHASIONOBYIO BENUHMHY /1A yripaB—
JIEHUs! YCTPOMCTBAMU, MMEIOLLIMMU AHASION OBbIi BXOS YNPaBIIEHMST,

o nopady LM curHana ans ynpaBneHms yCTpOMCTBaMI, UMEHOLLIMIM BXOL
LLIMM, aucTaHLMOHHOE yrpaBneHvie PasnuuHbIMU YCTPOMCTBAMY;

e ynpaenexue 611o0koM niuTaHns 55-49.

Mopyrs SHD-ADC/485 siBnsieTcs COCTaBHOM Hac—

ThHI0 CUCTEMBI YNPaBNEHUS M MOXET MCTOMb30BATHCA

KaK B BULLE OTAESBHOr0 YCTPOMCTBA, Tak M COBMECTHO

CNEPCOHATTLHBIM KOMIMBIOTEPOM [ yNpaBneHmns pas— -

JM4HBIMY 06 beKTamu. FporpaMmMmpoBaHvie Mogyna

SHD-ADC/485 npon3BogyTCs C MOMOLLILIO KIaBuaTy— -

bl NYTEM 33HECEHWS B SHEVKM NaMATN HEODXOAMMON .

wHchopmaumm nmm ¢ PC npm noMoLy nporpammbl Ha—

CTPOVKM MOZIYTTS1.

Mopyrb npeaHa3HaseH Ar1s yCTaHOBKM BHY TpH MO—
MELLIEHUS Y PACCHUTaH Ha KPYTTIOCYTOYHBIN PEXIM
paboTbl. KOHCTPYKLvA npubopa He npefycMaTpuBaeT
€rouCroNnb30BaHVEe B YCNOBYSIX BOSAEMCTBUS arpec—
CUBHbIX CPef, MblNK, 8 TAKXKE B NOXapoonacHbIX No—-
MELLIEHUSX.

Ha puc. 1 npegcTaBneH BHELLHUI BUA MOLYNA
SHD-ADC/485.

TexHVHEeCKHE XapaKTePUCTVK MOLYIIS:

e HanpsbxeHve UCTO4HYKA NuTanHua — 12 B; Puc. 1

TOK, NoTpebisiemMbIi MPMBOPOM OT UCTOYHUKA NUTaHus, — He 6onee 0,4 A,

paspapHocTs LUMM—16;

MakcumanbHas JyivHa kabens—1200 m;

rabapuTHble pasmepbl — 124x125x80 MM.

Mopynb COCTOUT 13 CReayoLLVIX COCTaBHbIX HacTel:

KOpITyCa;

Mrarthl LLEHTPanbHOro npoteccopHoro yerporctsa (LIMY);

nnarst AL,

nrnarbl MHAVKaLUU M KINaBraryphl;

COEOVHUTESTbHBIX Kabenew 1 pasbeMos;

nnarsl ynpaeneHus 6510Kom nutaHus 55-49;

Kopnyc npu6opa npegHasHaueH st KperueHus U 3aLmThl NevaTHbIX
nnat or noepexzaeHusi. OH COCTOUT 13 IMLEBOV NaHESTH, Ha KOTOPOW pacro—
JIOXKEHbI Pa3beMbl, 3aJHEV CTEHKM, BEPXHEN W HIXKHEN KPbILLIEK C Na3amu
JUTS KDENEHUS NeYaTHbIX Nnart.

Mnara yeHTpansHoro npotieccopHoro yerpoictaa (LIFY) npegHasHayueHa
JUTS1 peLLieHys 3aaa4 yrpaeneHus neprthepuiHbIMU Nnatamm 1 06paboTku
uHcbopmavwn. LIMY coctomT s Mukponpoueccopa (M) PIC16F877, nocre-
JoBaTenbHoro vitepdeiica RS—485, cobpaHHoro Ha Mukpocxeme MAX487
(ww nocneposarenbHoro uHTepdeiica RS-232, cobpaHHoro Ha MUKpocxeme
MAX232), 3HeproHe3asvcvMoi namsT Ha Mukpocxeme 24L C16B , vacos pe-
arbHOro BpemeH ¢ GyauribHikom Ha Mukpocxeme PCF8583P, crabunmaaro-
paHarnpsKeHms,, NOCNELOBATE bHbIX PErVCTPOB COBMIA C NAPaNeNbHLIM Bbl—
BogomM uHchopmaumm. K LMY nogknioseHsl Ase niarhl— nriara MHOVKALWmn U
Knaevarypbl unnara ALIM. Nnara LMY crnpoekTposaHa Takuv 06pasom, 4To
NO3BOMISET PeLLIaTH LUMPOKWIA KpYT 3a0a4. AfanTauys nnarbi Nog pasnuyHele
33/124Y OCYLLIECTBNSIETCS NYTEM YCTAHOBKM NEPEKITIOHATESIEN, YCTaHOBKU He—
OBXOOVMBIX MVKDOCXEM UM3MEHEHNS NporpamMMHoro obecriesenis M. Mpo-
rpamMMHbIM 0BecrieHeHVIeM ONpeSEensitoTCH BCE OCHOBHBIE NOSb30BATESBCKME
cepeucHbIe thyHKUmM. MporpammHoe obecnederue (MO) paamelleHo B

EEPROMMINPIC16F877.
Ha nnarte AL pacnonoxeHs! BX0aHbIe yeunm—
Term, UNBTPLI HU3KOM HACTOTbI 1 yMEHBLLIEHNS
e roMex NP M3MEpPEHKsX, Npeobpa3oBarerb Hanps—
E XKEHVS A NUTaHVS ONeEPaLMOHHBIX YCUNUTENEN,
= BbIXoaHble yeunuTenm 16—paspapHoro LLIMM, pene
U YNPaBeHs BHELLIHAMUW YCTPOMCTBAMM.
o Mrata vHoYKauum 1 Kiaematypbl npegHasHa—
S yeHa ans otobpakeHust HopMaLum v BBoga
J[laHHBIX C KITAaBMATYPb! Y COCTOMT U3 HBUKaTOPOB
. W KHOMOYHbIX MUKPOMEPEKToHaTesien.

Mnata ynpaeneHusi 6nokom nutanns 65-49
npefHasHayeHa fyist AMCTaHUUOHHON YCTaHOBKM
BbIXO[JHOMO HAMPSKEHWS 1 TOKA CTabunmsaumm
6noxa nutanus B5-49 ¢ PC.

Ha puc. 2 npriBeneHa NprHLMNvassHas cxema
Mathbi LIEHTPasIbHOro NPOLECCOPa.

OCHOBHBIM 3/1EMEHTOM NPOLECCOPHOM NNaThbl
sBnsieTcs Mukponpoueccop DD1PIC16F877. Kon—
nexcatopbl C19, C20 1 He NoKa3aHHbIA Ha pyC. 2

L ]

e TUNTOCTIeAOBATENBHOMO UHTepdelica— RS-485;

e CKOPOCTLNEPEeaaYm fiaHHbIX No uHTepdeicy RS-485— 00250000 6uTc;
e YUCTIO YCTPOVICTB, NopKIloYaeMbix No uHTepericy RS—485—pno 32;
e uucnopene—1;

® TN KOHTaKTOB pefie — HOPMaSTbHO Pa3OMKHYThIE;

e BpeMsicpabarbiBaHys pene—He 6onee 0,1 c;

e uncrnoALN—1;

e paspsgHoctb ALINM—10;

e uucroLLIM—T;

L ]

L ]

L ]
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Puc. 2

Pe30HaTOp, BKIKOMERHbIA Mexxay BbiBofami 151 16 DD1, noseonsioT nony—
unTbHacToTy Ans Tamepa TMR1, OTnn4Hyi0 0T HacToThl 5 MITL, KoTopas 0BbIMHO
MOSTyHAETCS MyTEM AeNeHs YaCTOTbI OCHOBHOM o peaoHaropa ZQ1 20 MMy Ha
yeTbipe. BonbLLUHCTBO NopToB M KponpoLeccopa PIC16F877 ehiseneHo Ha
MEXNNaTHBINA pasbeM Brs yHueepcarnsHocTy. Peavictopbl R21, R22 serstotcs
NoATAMVBaKLLIMMA ANst LWiHe! 12C. XoTs Mukponpovieccop PIC16F877 uveet
annaparHyio NOLAAEpXKKY 3TOM LLMHLI, B MOZYIIE OHa peasM3oBaHa nporpaMm—
HeIMUMETORaMUN. Peayctopel R17—R20 sienstoTea noaTarBaroLLMMA 1A BXO—
[noB nopra B4—B7, KoTopble CronbaytoTes s 00CYXMBaHNA BHELLIHAX YC—~
TpoiicTs. B mogyne ALIM aaHHbIe Bxodbl He 3316/CTBOBAHB.

Ha mnkpocxeme DD8 MAX707(MAX708) cobpaH cynepsr3op nUTaxus
(SV) cpyHkwmer cropoxesoro TaiMepa (WDT). DyHKLWM CTOPOXEBOrO Tai—
Mepa peannayer Lenb C27C26R11R23VD7. Mpu HanMumm umnynscos Ha
BbIXOfIe HYeTBEPTOrO Pa3pAAa MHOMKALIMA 3Ta Liernb 06ecreumBaeT Ha Bxope
MR DD8 yposeHb ror. 1. Bbixop 4eTBepToro paspsifa BoibpaH 13 coobpa-
YXEHUIA OMTVMATEHOCTU PA3BOLKW MEHATHON NNATLI, U B NPUHLMNE UM MOXET
6bITh No6ol. PeavcTop R23 Heobxoavm gna paspsipa koHpexcaropa C27.
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Iivon VD7 obecrieumBaeT NpoxoXaeHre MMNyNsCoB Ha BpeMs3afatoLLmin
koHpeHcarop C26. Peavctop R11 obecneunsaeT paspsia KoHpeHcaropa C26
B MHTEPBATIAX MEX Y MMMYFibCamy Ha komnnexTope TpaHauctopa VT4, KoH-
netcarop C3 v peavcTop R1 npeAcTasnisitoT cOG0M KNAacCUUecKyro Cxemy
c6pocaMykporipoteccopa PIC16F877. [MprUaroToBneHnn yCTpocTea crie—
[IYETYCTAHOBMTL YTO-TO oiHo— 5vibo Lenb C3R1, inbo mukpocxemy MAX707
C ee arneMeHTaMy NpU U3roTOBNEHWM feLLeBbIX (B MEPBOM Cly'ae) U BbICo-
KOHaieXHbIX, Ho 60516 OPOrVX YCTPOIACTB (BO BTOPOM).

Mepembltka J16 cry»uT gns OTKIOHeRUs Lieni cBpoca npy BHyTPMCXEM—
HOM MporpaMMKpoBaHKK. B 3ToM criyyiae NporpamMmmaTtop NOOKIo4aeTes K
MeXmrarHoMy pasbemy pactLmpens X1.

Mukpocxema DD2 24L.C16B npefctasnset coboit EEPROM ¢ pocTyrniom
o WwiiHe I2C. MpMeHeHWe AaHKBIX MAKPOCXEM B MKPOMpOLIECCOPHBIX Cri—
CTemax XopoLLIo onucaxo B nvTepatype. [ns npefoTepalliesms CTupaHus
MHchopMaLIM HEOBXOIMMO YCTaHOBMTL [pkamnep J1 s 6rok1poBaHIs npo—
uecca 3anmev B EEPROM. hxamnepbi J2, J3, J4 npegHastaveHbl s yera-
HoBKuM slave—apeca MUKpocxeMbt 24LC16B Ha Lvke IPC.
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Ha mrkpocxeme DD3 Tuna PCF8583 cobpatbl Hack!. OHv mpeaHasHaqeHs!
[ YNpaBneH s BHELLHAMW YCTPOMCTBAMU C MPVIBASKOW K PEaTbHOMY BPEMEHA.
hxamnepomJ5ycraHaenmeaetcs slave—aapec Mykpocxembl DD3. [hxamnep J6
YCTAHABNMBALOT [1719 OBECTIeHERUS MPEPBIBAHIA OT MKDOCXEMbI HECOB.

V3en uHtepcericos RS-232 n RS-485 Takxe BbINOMHEH yHBEPCASTb—
HbIM. Ha nrary yctaHasnveaeTes ogHa uz Mukpocxem MAX232 i MAX487
B8 3aBMCMMOCTV OT Tiia HeoBxoaymoro uHTepdheica. Cxema BKITKOHERMA JaH—
HbIX MUKpOCXEM cTanpapTHas. MNockonbky Mykpocxema MAX487 He nveeT
LIENEi 3aLLI1TbI OT BbICOKOTO HANPSXXEeHA Ha Bxoge, 6b110 Bkl XenarensHo
BBECTVI 3TV LIeNW NPy NMOBTOPEHNN YCTPOVCTBA.

Y3en onTrieckon pasenakv cobpaH Ha Mukpocxemax DA2 n DA3. 3tot
y3en obecrneymBaeT CKOpoCTY Nepeaaym faHHbIX oo 250000 61T/ BKKOYM—
TerbHO, 4T HEOBXOAVMO s paboTsl no npotokony DMX512. Ecrimye Tpe—
6yeTca paboTa Ha ckopocTsX BoiLe 28000 6UT/C, BMECTO MUKPOCXEM
HCPL2630 pornycTumo ycTaHoBUTL Gonee [OCTYMHbIE W BELLIEBbIE MUKPO—
cxembl AOT101A ¢ HebonbLLOM [OpaBOoTKON: HEOOXOEYMO OTOTHY Tb BBEPX
BbIBOS 8 M COEAVHUTL €0 € BbIBOAOM 5. B OCTarIbHOM LIOKONEBKa M Ha3Ha4e—
Hvie BbIBOL0B MKpocxem HCPL2630 1 AOT101A coBnagaror.

Y3en nutaHus cobpax Ha Mmukpocxeme DA, konpencatopax C7, C8n
vionie VD3, KOTOpbIN 3aLLMLLAET YCTPOMCTBO OT HEMPAaBUIbHONO BKIKOHEHS
6noka nutanus. KonpeHcartop C7 pekoMEHDYEeTCA yCTaHOBUTL Kak MOXHO
6onbLUelt eMKOCTU NPy HaMMeHbLLMX rabaputax, Hanpumep 470 nnn
1000 mk® Ha 16 B, koHpeHcaTop C8 He pekoMeHByeTCa yCTaHaBnMeaTb
6ornbLue 10 MkD, TaK KaK 3TO MOXET CKa3aTbCs Ha HaJIeXHOCTU paboThbl CXeM
cBpoca MVKpPOMNpPOLIECCOPa MPY BKITKHEHAW MUTaHS.

[Ina obecneyeHvs MATaHMS ONTUHECKM M30NMPOBaHHON HaCTU CXeMbI NPV
MEHEH UMIybCHbIV NMPeoBpasosaTesb HANPSHXKeHNA Ha TpaHancTope VT9.
AertoreHepatop paboTaeT Ha Hactore 30 Kl L, koTopan ONpefenseTcs HoM—
Hariom KoHpieHeatopa C21. HanpsxXeHne, CHUMaeMoe CO BTOPUHHON 06—
MoTku TpaHcdopmaropa T1, eeinpamnseTca Anogam D5 w D6, a 3atemcrna—
XveaeTtcsi koHpeHcatopom C24. brarofaps Tomy, YT reHepaTop paéortaet
Ha BbICOKOI 4acToTe, YLanock CHA3UTL EMKOCTL KoHpeHcaTopa C24 po
0,1 MKD M NPYMEHTE KOHREHCATOP 1A NOBEPXHOCTHOrO MoHTaxa. Mocto—-
AHHOE HaMNPSXXEHWE MOCTYNAET Ha JIMHEHbIN CTabMnM3aTop HanpskeHvs,
cobpaHHbIi Ha Mukpocxeme 78L05. Tparcdopmarop T1 HamoTaH Ha dhep—
PUTOBOM KOSTbLE C BHELLHAM AvameTpom 12. .18 Mm v Ha 6poHeBoM thep—
pUTOBOM ceppeyHvke prameTpom 12 mm. O6motka 1-2 nMeet 12 sutkos
nposopa MN3JLLO 0,1, obmoTka 3-4 — 4 BUTKE, 6-515-7 —n0 18 BUTKOB
Toro xe nposoga. Mocne coopky HeobxoaMMOo Y6eUTLEA, HTO reHepaTop
paboTaet. ECrn reHeparop He 3amyCkaeTes, CrieayeT NOMEHATL MNONAPHOCTL
BKITKOHEHVS OBMOTOK 1-21nn 3-4.

EcrmHeT HeOBXOAMMOCTM B ONTHHECKOM M3onsLMM nHTepdeca RS-232
1M RS-485, T0 3NeMeHTbI UMMYTLCHOTO MPE0BPA3oBaTENA HANPSPKEHNA MOX—
HO He yCTaHaBMBaTb. []15 MUTaHMA MHTEPhEACHBIX MUKPOCXEM HEOBX0aV—
MO ycTaHoBMTL Ipkamnepsl J10, J11.

C TOHKM 3PEHV N CXEMOTEXHMKN OCOBOr0 BHMAHVA 3aCyXVIBAET Y3 yr—
paeneHus iaykaLwen. OH cobpan Ha Mykpocxemax DD4, DDS, TpaHavcTo—-
pax VT1—VT8u nepembitkaxJ8 nJ13. Mepsas 0COGEHHOCTL COCTOWT B Mpy—
MEHEHV MMKPOCXEM CAIBMroBbIX perncTpoe DD4, DDS5, 4To coKpaLLiaeT H1erno
HeoBX0AVMbIX NMOPTOB MUKpONpoLieccopa. PatoTa 3Tvx Mukpocxem Goree nof—
po6Ho By et onvcana Npy pacCMOTPEHUV NNaTLI ypaBNeHVA 6II0KOM NuTa—
HV9. Bropasl 0cO6EHHOCTb B TOM, HTO Ha 3Tane CO0pKU YCTPOICTBA 3TOT y3e
NETKO aNArNTPOBATSL NOX MHOVKATOPEIC OBLLMM

LManmaLmm MUKPOMNPOLIECCOP ONPELENUT TN YCTaHOBNEHHOTO MHAVKATOPa
M M3MEHVT HEOBXOAMMBIE HACTPOKM.

Ha pwie. 3 npyseeHa NPUHUMNVEUIbHAA 3NEKTPUHECKAS CXeMa MNJTaTbl MIH—
IVKaLwm M Knasmarypbi. MHOUKaTop BINOMHEH HA TPEX CABOEHHBIX LIM(po—
BbIX CEMMCErMEHTHb X MHAVKaTopax A-326G npounzsoacTea gvpmel PARA
LIGHT. OnHouveHHbIe CermMeHTbI BCEX MHAVKATOPOB COeAVHEHbI Mapansiens—
HO, 2 LMChpoBbIe paspsabl BLIBEAEHSI OTAENBHO 1A 06ECTIEHEHNA AMHAMM-
Yeckoi nHaukaLwm. [py 3ameHe NporpaMMHOr0 0B6ECNEHEHNA MEETCH BO3—
MOXHOCTb 663 annaparHbIX M3MEHEHA YBENMHWUTE PA3PARHOCTL MHOVKATopa
10 BockM. KnaeuaTypa MMEET LLECT MVHUA OMpoca (€ BO3MOXHOCTBIO pac—
LLIMPEHVIs SO BOCHMI) M OfHY MMHMKO BO3BPATA {HA CXEME NPEIyCMOTPEHO [1Be
nHAA BO3BpaTa). 3TO NO3BOSAET OPraHN30BaThL MaTpuLy Knasuarypel 6x1 (8
pacimperHoM BapuatTe 8x2). OnHOBPEMEHHO CAMHAMMHECKON MHOVKaLEN
NPy yNpaBneH N L poBLIMA pa3psaaamMy MPOMCXOZUT OMPOC Kaenatypel.
30 NpovicxoanT criefytoLLyM 0bpazom. NycTs HeobXoaMMO 3aXKeuL NEPBLIA
pa3psia MHAVKaTOpa U OMNPOCHTE COCTOSHME NEPBOI KHOMKW. J1NA 3TOro Muk—
|POMPOLIECCOP 3aHOCUT B NOCHEA0BATENTHOM KOLE B PEMMCTP CEMMEHTOR KO,
COOTBETCTBYHOLLMIA CBETALLMMCS CErMEHTAM, & B PETVICT yNPaBeH A pasps—
mamm— kop 11111110 gna exnrodeHwa nepeoro paspaaa. Haesisope 1 nep-
BOro uHavkaropa 6yeT NpycyTCTBOBATb EbICOKWIA YPOBEHL. ECIIN B 3TO Bpema
6y[IeT HaxaTa KHOMKa 1, TO BbICOKWA yPOBEHb OKEXKETCH M Ha NVHVM BO3BPATa
KnaemaTypbl. Haxxartvie gpyrvix KHOMoK He NpUBELET K NMOABNEHNIO BbICOKOTO
YPOBHS! Hal NMHUM BO3BPATa, TaK KaK Ha APYriX paspsfax B 370 Bpema Gyaet
MPVICYTCTBOBATH HASKMI YPOBEHB. AHANOMMHHBIM 06Pa30M NPOUCXOAUT UHAV—
Kawua [pyrvX paspsifioB M OMpoc COCTOSHA ApyTvX KHOMOK. [pe6ear knasva-—
TYPbl YCTPAHAETCA NporpamMMHO. Kak yxxe roBOprnocs BblLLig, 31,eCh MOryT ne—
NOMb30BATLCA MHAVKATOPbI Kak ¢ 0BLLyM aHofioM A-326G (BapyiaHT noxkasaH
Hapue. 21 3), Tak uc obumm karogom C-326G. Mpy npyMeHeHM MHovKaTo—
PpOB € OBLLIM KaToA0M HEOBXO[MMO U3MEHWTE MOMAPHOCTL BKIKOHEHA pa3—
JenUTeSbHbIX [IMOLOB KIaBUaTypbl v MPOY3BECTU MBMEHEHUS HA MPOLIEoCop—
HOIA Nare, O KOTOPbIX FOBOPUIOCH BbILLIE.

Ha pvic. 4 nprBefeHa NpyHLMNaribHan cxema nnatsl ALUIM. 3a ocHosy
BasiTa cxema, npueoaumas 8 Microchip Embedded Control Handbook Update
[6]. B pyxoBopcTee no npyMeHeHnio AN616 pekomeHIyeTes nerosnb30Barb
NPUBOAVIMYIO CXEMY B KQ4ECTBE BXODHbIX Liernen ansa ALIM.

Jna pagvoniobyrenein NOTEHLUMATBHBLIN MHTEPEC MOXET NMPEACTaBNATL
y3€s nMTaH1s onepavLvoHHbLIX YCUNUTenei Ha ocHoee npeobpasosarens
HanpsykeHa. [laHHbIN NpeoBpasosaters HanpskeHus 0bnanaer Hennoxv—
MU XapaKTepUcTVKamu. Bo-nepebIx, Ha BbIxope 6roka nutaHwsa obecnesm—
BAETCA CTabUNM3VMPOBaHHOE HanpsbkeHre 6 B Npy TOke Harpy3kv B KaXXI0M
neve po 100 MA. lMNpeobpazosarers HanpPHKeHs MOXHO TaKKe UCTIoNb30—-
BaTh 17 06ecreqeHVn raTbBaHAECKON Pa3BA3KY MO MUTAHMIO, A1 STOr0
HEOBXOAMMO HAMOTATb [IBE UOEHTVHHBIE BLIXOfHBIE OOMOTKM TpaHcdopMa—
Topa. Brnok NUTaHa 0becneHMBaET CTaBMIM3ALMIO BLIXOHOTO HAMNPSKEHA
NPV M3MEHEHW BXOOHOTO HANPsKeHus B npepenax 8...16 B.

OcHOBY Npeobpa3oBaTens COCTaBNAOT TPaH3VCTOpbl VT 31 VT4, uMnyric-
Hb I TpaHcdopmaTop T1 1 aneMeHTbI yrpaBneHya TpaHaucTopamu. Ha norv-
yeckux anemenTax DD2.1, DD2.2, peavicTope R27 v koHpeHcarope C24 co-
6paH 3aa0LLIA reHepaTop MPSMOYTOMBHBLIX UMMYSECOB. Hactota ero paboTh!
ycTaHar/wBaeTcs peavctopom R27. [lanee cvrHan creHeparopa rnofiaetes Ha
D-rpurrep DD1, BKIOHEHHBIN MO CXEME [eNUTENs HacToTs! Ha ABa AnA pop—
MUPOBaHVIA NMPOTVBOA3HBIX CUMHASTOB YMPaBNEHNA TPAH3NCTOPHBLIMU KIo—
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s +6B 20 10 mi TVBHas paboTa TpaHchopMaTopa, BCNeACcTBYE Hero na—
10k [DaeT oTfjaBaeMast MOLLIHOCTb B Harpy3ky. OnTumarsHoe
6B +6B | C210.1mK 3HA4EHVIe HaCTOTbI MOXXHO ONPENENUTL NPU HACTPOVIKE.
X1 fgg ‘ cop [AngA 31010, 0TCOEAMHMB 60K NMUTAHKA OT OCTASTBHOM Ha—
Curxp. nopr D1 | 1 CTWYCTPOIACTBA, HarpyXatoT 06a Bbixoaa 6rioka nuTaHms
Cunoxp niopr D02 2 =7 470« Ha peaucTopbl conpoTveneHrem 24...33 OM. Peanctop
— foCCzL — 310 P w16 1130 YCTAHABIMBAKOT Ha MAKCVIMYM, B KDalHee Npasoe
R20 4 o—>0
eV = v TTR21 | €23 10mx nonoxenve. Peavictopom R27 pobuvBatorcs MakcMyma
MR Co 5 10 ‘sl | Foxis HANPSXeHWs Ha BbIXOKe 6noka nuTaHus. 31o nbypet
Brop-oeronCS |7 J €220,1 YCIOBME ONMTUMaTTbHOM paboTe! 60ka nuTaHus. 3atem
g*oﬂ'ﬂb'xoﬂ ‘;{V[F)* g peavcTopom R30 ycTaHaBnMBAIOT HANPSHKEHWE HA Bbl—
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—oXx14

X13

6pOHEBOM CepaEHHVIK AvameTpoM 27....30 MM. lNepeiy—
Has 06MoTKa copepxmt 20 BUTKOR npoeofa MN9B-20,4¢
OTBOZOM OT CEPEaVHbI, BTOPUYHBIE OBMOTKN HAMATLIBa—
toT B HeThipe npoeoga NIANLUO 0,15, a 3aTeM ux nop-—
KITHOHat0T COrNacHO MpUHLIMNansHom cxeme. Nocne npo-
BEPKM paboToCNoCOBHOCTM BI0Ka MUTAHWSA XENaTersHO
OCYLLIECTBUTL MPOMUTKY TpaHCGhopMaropa AOCTYNHEIM
CrocoBoMm.

Ha puvic. 5 npriBefigHa NPYHLMNVATTLHAA CxeMa NiaThl
yrpasneHus 6f10koM nuTanus 5549 (nMonoeuHa cxemb|,
BTOpas NomnoBuHa — eLLe ase Mukpocxembl DD3nDD4
TOIO XXE TUNa € NOAKITHOHEHHBIMU K HYM TPaH3MCTOpaMm 1
pasbemamm X4 1 X5. OpuyrvHaribHOCTL y3ara 3aKioHaeTca
B NPYMEHEHM NocneoBaTeNnbHbIX PErMCTPOB CABUMA
K1561MP2 gns npeobpa3osaHus NocnefoBaresisHo no—-
CTyrNatoLLMX faHHbIX B NapannentHbIii Ko 4ris yrpasne—
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vyamu. Ha anementax DD2.3, DD2.4, R25, R26, R28—R30, VT1, VT2 cobpaH
CTabUIM3aTOP BBIXOOHOMO HAMPSKEHUS. PaboTaeT OH crieqytoLLim 0Bpa3om.
Mpy HANPsHKEHM Ha BbIxofe 6710Ka MeHbLLIE HeoBXoayMOoro Ha 6ase TpaHan-
ctopa VT1 6ynet npycyTCTRORATH CYrHa, OTKPbIBAIOLLMIA €r0. Ha BXoJax fo—
rvueckyix anemenTos DD2.3, DD2.4 6ypet npycyTcTsoarbior. 0. Mimnynbebi ¢
NPAMOrO MMHBEPCHOMO BbIXOAA TPMITEPa nocTynaoT Ha 6a3bl TPaH3NCTOPHBIX
Kritoqein VT3 1 VT4, Kak TorbKo HanpskeHue Ha BbIXOe 610ka NUTaHA rpe—
BbICUT HeOBXoIVMOe, TpaHamcTop VT2 oTkpoeTes, TpaHaucTop VT1 6yaer 3ak—
pbIT 1 Ha Bxofax nornyeckmx anementos DD2.3, DD2.4 NoABUTCA ypoBEHb
rior. 1. 310 3a61I0KUPYET NPOXOXAEHVE MMMYTBCOB C BLIXOAOB TPUTepa Ha
TPaH3VICTOPHBIE KItoum. MOCTENEHHO HaNpPsKEHWE Ha BbIXOLE B0Ka CHUWT—
€A [10 YPOBHS, NPY KOTOPOM TpaH3vCTop VT2 3aKpoeTesl, MBECH LIKI MOBTO—
pyTcs cHadana. Takoi konebatenbHoIn NPOLECS NPOMCXOOMT B3N TOHKH
CTabunM3aumm HanpPsXXeHUs Ha Bbixoe 6rioka nuTanms. MNpy Marbix Tokax
Harpy3aKu 3TOT y3en paboTaeT Kak HaCTOTHbIN PErymnaTop, MNP HOMUHATBHON
Harpy3ke — Kak LUMPOTHO—MMYNECHBIN, 8 NPy ToKax 605TbLLIE HOMUHATEHOTO,
peryrivpoBaHme OTCYTCTBYET M Ha BbIXOME HAOIIOAETCA CHYKEHIE BbIXO[HO—
IO HanpPsXXeHWs BoKa NUTaHKS.

Hactpoiika 6noka 3aknoHaeTest B YCTAHOBKE ONMTUMaTbHOM HaCTOThI re—
HepaTopa ¢ LeMbto o6ecneyeHs MakcvmarisHoro KM nyctaHoBKe BbIXOf-
HOFO HanpsxeHus 6oka NUTaHus. YacTora reHepartopa AoMkHa NIEXaTb B
npenenax40...100 kI'y. Ha sactotax Hvxe 40 k' Habrniosarotes 60mbLLIne
NMOTEPV HA TPAH3NCTOPHBIX KITKOHAX, HTO MPUBOJWT K UX NEPErpeBy U BbIXOY
u3 cTposi. Ha vactotax BhilLe 100 KT iy HauMHaETCs CKazbIBaTLCA Heahdek—
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et St J0082mc |y incaor A MyKpocxeMbl NocnefoBaTENBHbIX PEMMCTPOB CLBUTA
Trammoeon 5B [l foof O15uk | 0012mk | x11. xo0 - DMKDS-2.5 K1561MP2 MMetoT YeThIpe BXOfja— BXO[] TAKTOBbIX UM~
C 0,039 300 VD6
Mwawe 128 Jo7i— SHEI AL +'§ B 1N40O7 nyrbcos C 151 MOAa4mM UMIYFbCOB CABMIra MHchopMaLm,
”W;g”e 128 gg B J_ T o oo i °X12  pxon cMeHbl MHGhopMaLMK Ha Beixopax W, Bxof paspe—
L +1_C29
ST o} T 100x 2B [I] R2s L 01wk ] 470mx Vb1 6B |ox1y  LUEHVS BbiIauM wHchopmaum OE v exon AarHbix D. Mpu
Ma 4-7[;<D2 . 71 1N4007 4 nogase nor. 1 Ha Bxog W fiaHHbIe 13 COBUrOBOIO PEruc—
D1 - Tpa NepenucLIBalOTCA B napasnnenbHbii pervetp. MNpy

Hanmyum Ha exofe paspeLuenms OE ypoeHs nor. 1Bbi-
XOLHbIE Kackafibl NEPEXOAAT B aKTUBHOE COCTORHME, &
npw nor. 0— B BbICOKOVIMINEAAHCHOE COCTORHME. Ha BXO,
D nopatoT BXoaHble AaHHbie Ans pervictpa capura. Miyk-—
pocxembl K1561MP2 uMetot oBa BbIxOAA Ans Kackaav—
POBaHKA MUKPOCXEM — OfMH NpsiMold (Bbigop, 10), a apy—
O MHBEPCHBIV (BbIBOZ, 9) — 1 BOCEMb BbIXOA0B fiaHHbIX.
KopoTkas nporpamMma ¢ KOMMEHTapHsIMM NMO3BONAET M0—
HSTb NPOLECC B3aMMOLENCTBIA MUKPOINPOLECcopa v pe—
MVCTPOB CLBUIa.

vp2 HC%
1N4007 | 10mk

; NPOr PAMMA YNPABNEHWS BIOKOM NUTAHKS

SET BP
MOVE  NAPR1,W ; B39Tb MNAJLIMI BAVT TPEEYEMOrQ HANPSIEHUS
CALL ~ UPR1  ; BHTONKHYTb B NOCNENOBATENGHAIM PETUCTP
MOVF  NAPR2,W : B3AITb CTAPUMIY BAWT TPEBYEMOTO HANPAXEHNS
CALL  UPR1  ; BHTONKHYTb B MOCNELOBATENbHHIA PETUCTP
MOVF  TOK1,W ; B39Th MIAZUMA BAUT TPEEYEMOIO TOKA CTABUINSA-
Liu
CALL  UPR1 ; BHTONKHYTb B MOCREACBATENGHbIM PETUCTP
MOVF  TOK1,W : B3GTb CTAPLMM BAIT TPEBYEMOTO TOKA CTABMIVSA-
v
CALL  UPR1 ; BHTONKHYTb B NOCNEAOBATENGHHI PETUCTP
CALL  W_STROB ; MOOATb CTPOBMPYIWMI UMNYNLC
RETURN
: NONMPOT PAMMA BLITAKVBAHUS EAVTA U3 PETWCTPA W B NOCNEJOBATEbHbI PE-
TUCTP ClIBUTA
; MCNONb3YEMBIE PETUCTPHI -

. W — BHIBOOMMBIA BART
TMPREGT ~ BPEMEHHbI! PETUCTP 715 XPAHEHUS BHIBOAUMOTO BAUTA
. TMPREG2 — BPEMEHHK# PETUCTP NS NOACHETA BHBOIMMbIX BUTOB
#define PORT_W PORTE, 0 ; NOPT NAPANIENBLHON 3ATPY3KI NG PEMUC-
TPA CLIBUTA BHBOL 1
#define PORT_DATA
2

PORTE, 1 ; NOPT LAHHGIX N7 PETUCTPA CLBUIA BHBOA
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xBbie. 1DD3, DD4

tidefine PORT_STROB  PORTE. 2 ; NOPT CTPOBA 1191 PE-
TWCTPA CIIBUTA BLBOA 3 6w, 3003, D04
UPR1
MOVWF  TMPREG1 ; BHIBOOMMbIA CUMBOIT 3 W NO- X1
MECTUTH B TMPREG1 Cmnp. Pt D1 X2
MOVLW 8 ; YUCRO BT B PETUCTPE Cunxp. nopt DO Pasbem ynpassesus
MOVWF  TMPREGZ ; NOMECTUTH B TMPREG2 LUura I°C SCLC3 1] 1-Wpa3pan ynpasnerus
UPR2 PWM1 C2 2] 2 - pa3psaynpasnesus
. PWM2 C1 o 3 1 3-¥i paspsa ynpaenexsus
BCF PORT_DATA ; CBPOCUTD WIMHY [IAH- TMRTCO [ 2| 4- ¥ paspraynpasnenvs
HHIX B O Bxog-ewixof, CS g 5| 5 -¥ipa3psia ynpasnexus
BTFSC  TMPREG1,7 : EC/M AHANU3VIPYEMBI Bxon-euixon WR o 6] 6-¥1paspan ynpasnenvsi
BT PABEH 1 TO YCTAHABAMBAEM Bxon eepos D = L1 R 3R ypAenes s
AH.-Lundp. Bxog A3 8| 8- paspsaynpasnenvst
BSF PORT_DATA WIMHY [IAHHEIX B 1, Aniwp exonA2 |11 ) oLt
MHAYE NPONYCKAEM YCTAHOBKY B 1 An.-undp. Bxon Al [12] 10) O6LMi
BSF PORT_STROB NOOAEM CUTHAR Ad-undp. Bxon A0 [13
CTPOBVPOBAHMS] T i
BCF PORT _STROB YEUPAEMEM CUTHAN W I°CSDAC |16
CTPOBMPOBAHMS Cc5 17|
RLF TMPREG1, F CABUF BNEBO NS TXC6 18
AHATM3A CRELYRILETO BUTA CMHX';X%T — 1
DECFSZ TMPREG2, F : BCE 8 BUT NPOAHA- Cop. nopT 05|21 X3
TU3VPOBAHY! ? Cunxp. nopT D6 J22 Pa3bem yrpaenieHms
GOTO UPR2 , ECIRKM HET TO PO, ﬂOﬂ)KMTb Bxof-Bbixog nopT B7 |23 1 1] 1-i1paspsaynpasnesus
. Bxop-BuIx0g nopT B6 |24 RI11 2] 2- W pa3psg ynpasnexvs
) RETURN ; MHA4E BHXOA Bxogf-ebixog nopt B5 |25 o for] L8 < — 3| 3-ipaapsn ynpasnenus
PRk F KRRk d ok kk ko k kR Rk Rk Rk Rk kkkh kR Bron_soxon nopt B4 |26)- g 03 R101k KT503A 2| 4- v pacpsa yrpasneri
N ﬂOﬂ,ﬂPOFPAMMA ﬂOﬂAqM CTPOBMPVIOU.IEFO UMIYNBCA Cunxp. noptD7 |27}~ § 14 R9 1k J— 5 { 5- it paspag ynpasieHust
W STROB Bxop, npepeis. INT BOJ28}- T |4 VT4 6| 6- i paspanynpaeneHvs
- . B =] RIB 1k "AKT503A I ;
BSF PORT_W  1OJAFM CUTHAT APATRE/bHOM — osl® [ b ey
B - ¥ paspaa yrpel
SATPY3KM sl o6 |12 '§X%?>3A [ Obumin
BCF PORT_W ; CHUMAEM CUTHAR NAPANRENb- 32| a7l R14 1k 0 D6LwwiA
HOI 3ATPY3KN % o0 P,
RETURN ; BHIXOf 3
. NuTaHue uaon. +5 B 1351 8 V. Q 9
KRR KRR KRR KRR R KRR KA KK KK AR KN KK KK XA KA Tmameveon 55 Tl FfVss pJ[P
VD1
Nutanve 12B 37| 1N4007 4 3 l————————>«8uB.2DD3
Mutabuwe 12 B 38 > +5B
Obwwiin 38— ciox ct1
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Lindpo-ananorosbii npeo6bpa3oBarenb
Ha 6a3e MukpokoHTponnepa AT90S4433

Aemop npednazaem HecmaHOapMHbIU 8apuaHm UCnos308aHUsI MUKpokoHmpornnepa AT90S4433 ¢hupmir
Atmel e pexxume yugpo-aHanozoeozo rnpeobpazoeameris.

a4HeM € NoCcTaHOBKKM 3aaa4n. Heo6xoommo nocTpouTs undipo—aHa—

norosbIn NpeoBpazoBatenbs Ha 6a3e MUKPOKOHTPOnepa AT90S4433

€ 1Cnonb3oBaHneM BCTPOeHHoro B Hero 10—paapsigHoro ALIN. Bel-
XOOHOE HanpsiXeHre 0OMKHO HaxoauTeest B vHTepeane o1 0...3,1 B. Cxema
paapaboTaHHOro MpeoBpaloBaTers NpuBeeHa Ha puc. 1.

BbIX0AHBIM HANPSHXKEHVEM SIBNIFIETCA HaNPsXeHE Ha MPaBoM Mo CXEMe
BbiBOfE KoHpercaTopa C7. OnepavpmoHHbii yeunutens DAT BKoHeH Kak
uHTerpatop. Avop VD1 cnyxuT ois orpaHHeHs HanpsixXeHns Ha ypoB—
He —0,5 B, a TpaHavcTop VT2 — Ha ypoeHe +3,1 B. HanpsbikeHue Ha Bbi—
xope OY MOXHO M3MEHSITb, KpaTKOBPEMEHHO 3a/1aBasi BTEKAIOLLMIA 1N
BbITEKAIOLLMI TOK Hepes Knioun DD2.1 wm DD2.2. Ecnv HanpsbkeHve Ha
BbIXOfle MeHbLUE TpebyeMoro, Heobxoaumo ekmounTs DD2.2, ecnn xe
OHO 6orkLLUe, To DD2.1.

Tenepb HeOBXOAMMO BLISICHUTE, Ha Kakoe BpemMst HEOEXOAMMO BKIOHATb
Kitoqm. Flpu BKIKoHeH M NioGoro U3 HWX BBIXOBHOE HaMPFXKEHVE 3MEHSIETCA
NMHEHO, & CKOPOCTL U3MEHEHVS COCTaBUT

du/dt=Uy(R7C7)=1.136 MB/mkc. rpe U,=5B.

MaMepeHme BEIXO[HOr0 HANMPSKEHVIS NMPOVSBORMTCA BCTPOEHHBIM 10-pa3—
panHeiM ALIN. Ha evieon VREF (onopHoe HanpsixeHre) NopaHo Hanpske—
Hve +5 B, n ivickpeToM namepenmns 6ypet Hanpskerve 5/1024 =0,0049 B.

Bpems. B TeHeHe KOTOPOro BBIXOAHOE HAMPSKEHVE USMEHSIETCH Ha OWH
Imckper, coctaensieT t =4 9 MB/1,136 MB/mke = 4,3 Mke, HTO cooTBeTCTBYET
32 MaLLMHHBIM LiMKnam npovieccopa, paboTaroLLiero Ha HactoTe 7372800y,
Takum 06pas3oM, HTOObI USMEHUTL HaNPSXEHWE Ha KOHAEHcaTope Ha
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R45,1x R55,1k Tabnvua 1
xTaLt | CPU | pBoICP Bur 7 6 51413 2 1 0
XTAL1 PB10C1 VT2 RT3615 — | ADCBG | — | — | — | MUX2 | MUX1 | MUXO
RESET s VD1KAS21A Utenmel3anvce W3 (Y9 |49 [Y9 W[ w3 | ws
bt}
% PCOADO PB4NI €70.22mK HauantHoe 0 0 ololo 0 0 0
25| PCOADO] €2 [PB5SCK I 3HauyeHve
pcorDo| §  [PDORXD Ci1 ]
pcoano| @ |PDimo 0,1 MkQ+5B MprvesaHms:
PCOADO § PD2IRO r o o 61T 7 B AT90S4433 sIBNsieTCs 3ape3epBrpOBaHHLIM OUTDM 1 NpK IOCTYNE B HEFO
PCOADO| <« | PD3IR1 3 8 11 300 LOMKeH 6biTb 3armcan 0;
N ::341? EE% ;:H o 61T6— ADCBG: BbIGOp MpeaorpeneneHHoro aHaqeHus Haripsixeris gns AL, Ecrim
VRECF PDG :co 4 LSS o ﬁnﬁ T 3TOT EUTYCTaHOBMEH, a 61T BOD BroHeH (nepembiika BODEN sanporpamvivposa—
AGND [ ppyq [Po7ace| P2~ KPSSOKHIS Fc_’!;o s Ha), To Ha ALIN 6ypeT RonaHo dvkenposarHoe Haripsxerine 1,22 B+0,1 B. Ecrnator
0,1 MK 6UT puMLLEeH, To Ha Bxod AL riogaeTcs BHeLLHEE HanpshkeHve, KoTopoe onpeens—
€TCA MYTETUMTIEKCOPOM;
Puc. 1 y no

0,0049 B, Heo6x0aMMO OTKPLITB KITKOY Ha 32 MalLMHHBIX uWkna. Ho Ha ca—
MOM [IeNe, NylLie onvpatbes Ha undapy 16, a eLue nyyiue — 20 MaLMHHLIX
UMKII08 (HEMHOTO GOMbLLIE, YeM MOMoBUMHA LLiara uamepenus ALIM).

Teneps yto kacaetca camoro ALIM. OHNOaKIIoHEH K LLIECTUKaHATTBHOMY
aHaroroBOMy MyTLTURIEKCOPY, KOTOPbI NO3BOMAET MCTIONb30BATH BbIBOLR
ropta C e kayectse exofos ALIMN. ALIM copepxuT Takke Tak Ha3biBaeMbIi
Sample&Hold Amplifier — y3en hvkcaunm 1 yaepxxaHua BXOAHOIO Hanpsi—
YKEHVA HA BPEMSA NMPeobpasoBaHus.

ALNmoxeT paboTarth B [IBYX peXvMax: OJHOKpaTHOE NpeotpasoBaHue
(Single Conversion) 1 noctosHHoe npeofpasosanue (Free Run Mode). B
NepBOM PEXMME KaxKa0e NpeotpasoBaHu e VHULIMMPYETCA MONL30BATENEM,
a B peX1Me NocTosHHoro npeoBpazosanna AL HenpepeisHO NpeobpasyeT
W OBHOB/IAET COAIEPXUMOE PErvicTpoB fanHbIx. Bur ADFR peructpa ADCSR
OTBEHAET 32 BbIGOP MeXy 3TUMM AByMA pexumamut. Pervuctp ADMUX yka—
3bIBAET, KAKOM U3 LLIECTU [OCTYNHbIX KaHarioB 6yAeT UCMOMNb30BATLCA B Ka—
yectBe Bxoaa ALIM. B HaLLeM yCTpOMCTBE UCTIONB30BaHbI [1Ba KaHarna— BTo—
pow v TpeTuit. [leno B ToM, 4TO 3aeck peanuzosaHbl Asa LIAIM.
MporpaMMUpOBaHUE OIIHOMO Kahana He MPeNCTaBNAET 3aTPyAHEHWIA, Mpo—
61eMbI NOSIBNAKOTCA, KOra Bbl PELLAETE NEPEKIIOYATH KaHaT bl MynbTUNIeK—
copa. O6 3TOM 4y Th Mo3Xe.

Bkmouenue ALIN npovzeopurca yctanoekow 6uta ADEN pervctpa
ADCSR. NepBroe npeobpazoBaHue, KOTopoe OyET 3amyLLEHO NOCe BKIO—
yerva AL, ABNRETCS (VKTVBHBIM W CRYXWT AN uHuLmarmaaLm ALIM. Mpe—
06pasoBaHvie 3anyckaetcs yctaHosko 6uta ADSC pervictpa ADCSR. 3ot
6UT ByIET OCTABATLCS YCTAHOBNERHBIM Ha BCE BPEMA Mpeobpa3oBaHus 1
OHUCTUTCS TONBKO NMOCTIE €ro 3asepLLienus. ECriv Bo Bpema npeoGpasoBaHva
6bIn BLIGPaH Apyro kaHan, To ALIM BHauane 3akoHuuT TekyLLee npectpa—
30BaHWe U TOMNbKO 3aTem noMeHAeT kanan. Mockonbky AL|M 10-paspanHbIf,
LINA XpaHEHVA peayrbTaTa npeotpasosaHn s UCTIoNb3yH0TCA [1Ba pervcTpa:
ADCH v ADCL. ins Toro, 4To6b! Mpy YTEHUU COREPXXMMOE PETCTPOB daH—
HbIX COOTBETCTBOBASIO OHOMY ¥ TOMY XKe pe3ynbTary npeotpa3oBaHusa, Uc—-
MOSb3YETCA CrIeuMarbHas NOMKa 3aLLmThl flaHHbIX. ITOT MeXaHU3M pabo—
TaeT CrieayoLLM 0GpasoM: NpW HTeHUM AanHbIX peructp ADCL fomKeH 6biTs
cHUTaH nepebiM. Kak Tonbko pervetp ADCL cumtan, goctyn ALIM k perviet-
pam paHHbIX 6nokupyeTcs. 1o o3HauaeT, 4o ecnv ADCL cumTam 1 npeob-
pa3oBaHvie 3aBepLUMNOCH 10 cHmTLIBaHUA ADCH, TO pervcTphbl He 6yayT 06—
HOBNEHbI, 8 pe3ynbTaT npeoBpasoBanus 6ypeT noTepsH. Mocse cuuTbIBaHUA
ADCH poctyn ALIN k pervctpam ADCL v ADCH Bo3o6HOBRSIETCA.

C ALIN accoummpoBaro Npepbieare ADIF, KOTOpoe MOXET 6biTb MHULIM—
VpOBaHO NMOCTIe 3aBEPLLEHUA NPEOOPa30BaHUS.

ALIMN copepxu1T npeanenmTesb, KOTOpbIA NPUBOAMT CUCTEMHYIO 4aCTOTY K
npuropHoi ans padotb AL|M.

Paccmotpiiv hopMaThl pervucTpos, Ucrionbayembix npu pabote ¢ ALIM.

Copnepximoe pervicTpa Bhiopa kaHanamyrsturnexkcopa ALINM ADMUX npy-
BeneHoBTabN. 1, pervictpa cocTosmus nynpaeneqma ALINM ADCSR—BTabn. 2,
a000TBETCTRIE ero paspsAnoB 0-2 koadbvLieHTy fenera —BeTabn. 3. Braon. 4
MPEACTABNEHO CofepXaH1e perveTpoB ganHbX ALINM—ADCLU ADCH.

IMocre Toro kak Npeotpas’oBaHWe 3aBEPLLIEHO, PE3YbTaT NOMELLIAETC B
pervicTpbl garHbix ALIM — ADCL 1 ADCH. B pexxvve nocTosHHOM npeot-
Pa30BaHUA BaXKHO, 4T06bI 068 3TUX pervicTpa 6bini cuutanbl, npyiem ADCL
nepebiv, a ADCH BTOpbIM.

CnieHa aHasoroBoro KaHara NpoVCXOZUT TOMBKO NOCTie 3aBEPLLIEHMA Te—
KyLLIero NpeoBpa30oBanus, 3T0 NO3BONAET UCMOMNb30BATL PEXUM MOCTOSH—
HOro NPeo6pasoBsaHms A1 CKaHMPOBaHWA HECKOMbKWX KaHarios 63 npe—
pbiBaHUA padoTbl npectpasosartens. O6bIHHO CMEHa KaHara NPOUCXOMT B
npoueype 06paboTku NpepsIBaHUA 3aBepLLEHNA Npecbpasosanus. Op—
HAKO HEOOXOAVMO YHUTLIBATL CIEAYHOLLEE OOCTOATENLCTEO: MPEPbIBaHMe
reHepUPYETCS, KOrfa PeaynbTar YXKe roTOB K CHUTLIBEHUIO, 8 B PEXIMME No—
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6uThl 5-3 B AT90S4433 ABNAIOTCA 3ape3epBUPOBaHHBIMY GUTAMM 1 B HUX IOTDKHG!
6GuiTb 3armcaHbl O;

6uTLI 2-0— MUX2..MUXQ: 61Tl 2—0 BbIGOpa aHANDrOBOr0 KaHana. 3Ha4YeHme 3TUX
Tpex GVTOB ONPEAErsieT, KaKo aHanoroBbii Bxoa 5-0 nogkodeH K AL,

Tabnvuya 2
Eur 7 6 5 4 3 2 1 0
ADEN|ADSC|ADFR|ADIF|ADIE|ADPS2|ADPS1|ADPSO
Urenme/3anmeb| Y/3 | Y/3 | Y/3 |3 | Y3 | Y3 43 /3
HavansHoe
3HaYeHve 0 0 0 0 0 0 0 0
MpymvesaHms:

o 6uUT7 — ADEN: ekmodeHvie ALN. 3anuck 18 3toT 6ut Brtoqaet ALMM, oumcTka
371070 6MTa BhIKItoYAET. Brikntoderre AL npu ripeobpasosaqHm pernaeT Herpy-—
rOfHLIM Pe3ysTar 3T0ro NMPeodpasoBaHs;

o 6T 6— ADSC: Hauano rpeobpazosats AL, B pexiive 0fHOKpaTHOro rpeot—
pazosaHiA 1 AOMKHa 3aNMCbIBATLCS B 3TOT GUT KaXKbIA Pas3, Koraa HEOBXoaUMO
3aNyCTUTb MpeoBpazoBarers. B pexiive NoCTOSHHOTO NMpeotpa3soBaHiis 1 10SKHa
6bITb 3anMcaHa B 3TOT GUT TOSBLKO [151 3arlycKa nepeoro rpeobpaspsaHms. But
ADSC 0CTaeTCs YCTaHOBEHHBIM Ha BCEM NPOTSXEHW MpeoBpasosatms. OH o4m—
LL{aeTCA Cpagy nocne 3aBepLUEHMA NpeobpasoBaHma, HO Nepea TeM Kaxk pesyrnbTar
ripeoBpazoBaHys GyneT 3anucaH B pervicTpol aHHbX AL, 3T0 NO3BONAET HLM-
VpOoBaTh CrieaytoLLee NpeodpasoBaHue [0 TOro, Kak 3aBepLUEHO TEKYLLee, Toraa
HOBOE NPeotpasoBaH1e HAHHETCA CPa3y Mocrie 3aBepLLIEHIA TekyLLero. 3armes 0 B
37T BUTHE NaeT HYKakoro atdekTa;

o 6uT5— ADFR: BLIGOp pexuma roCToSHHOO rpeobpasosanms. Ecnm atoT 6ut
ycTaHoarieH, To AL paBoTaeT B pexime NocTosHHoro npeoBpasosanus. Ounetka
3T0ro 61ITa NPVBOAUT K OTMEHE 3TOT0 PEXIMA;

o 6ur4—ADIF: chnar ripepbisanms ALIM. 3TOT 6UT yCTaHaBNMBAETCA MNPy 3aBepLUE-
H/ MpeoBpa30BaHyA, KOra pervcTpbl AaHHbIX yoxe 06HOBNeHb!. O4miLigeTcs npu
nepexofie Ha COOTBETCTBYHOLLMIA BEKTOP MpepbiBaHIAR,

o 6uT4—ADIE: paspetLetie rpepwieaHya AL|M. Koraa stor 6uryctaHoaneH nour 1
pervcTpa SREG Tatoke YCTaHOBMEH, Pa3peLLiaeTea rpepbiBaHne 3apeplueHis npe—
06pasoBaHv;

o 61Tl 2—0— ADPS2—ADPSO0: 61Tk ycTaHoeku npeppenvterns ALM. 3T 6uTol
onpenenstoT KoahMLVEHT AeNEHMs HaCTOTbI POLIECCOPA M BXOFHOM HaCcTOTH.

Tabnvya 3
ADPS2 ADPS1 ADPSO Koacpcpnumen
aeneHuvs

0 0 0 2

0 0 1 2

0 1 0 4

0 1 1 8

1 0 0 16

1 0 1 32

1 1 0 64

1 1 1 128
Tabnvya 4
Burt 15 14 13 12 11 10 ] 8
ADCH — — — — — — | ADCY | ADC8
Urenme/3anmeb | Y3 | Y/3 | Y3 | Y/B | M3 | W3 | Y8 | Y3
HauyanbHoe
3HaYeHue 0 0 0 0 0 0 0 0
Bur 7 6 5 4 3 2 1 0
ADCL ADC7 | ADC6 | ADC5 | ADC4 | ADC3 | ADC2 | ADC1 | ADCO
Yrenne/3anmeb | Y/3 | YW/3 | W3 | W3 | M8 | W8 | I8 | Y8
HavansHoe
3HaueHne 0 0 0 0 0 0 0 0
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CTOSIHHOrO NMpeoGpasoBanus creytoLLee nMpeobpasoBaqme GyaeT 3anyLue—
HO Cpasy rocne reHepaummn npepbisanms. Ecnv pernctp ADMUX nameren
rocne BO3HUKHOBEHMS NMPEpLIBaHIA, TO CneflytoLLee npeodpasoBaHme, Ko—
TOPOE yXe 3aryLLEeHO, UCToNb3yeT cTapoe 3HaveHme pernctpa ADMUX. Tem
HE MEHee, 3T0 OrpaHnyenye Nero npeogoneTs. [lOCTaTo4HO NKLLL B MPO—
uenype RESET nocne 3anycka AL cpasy ycTaHOBUTL CremyroLLee 3Haqe—
Hve peructpa ADMUX.

Hwxe npueepeH kor mbvumanmaavm ALIMN. Or gomkeH GbITb MoMeLLIEH B
npouenypy RESET(sexTop O):

Idi tmp, $02 ; Boifupaem kakan k2 (nns npumepa)
out ADMUX, tmp : 3anucrBaem B ADMUX 3Hauenue $02
Idi tmp, $EF JADEN =1, ADSC=1, ADFR=1, ADIF=0, ADIE=1,

;ADPS2. . ADPSO = 111(XTAL/128)

out ADCSR, tmp ; 3anuckiBaem B ADCSR 3naqerve $EF

Idi tmp, $03 ; Boifupaem kanan K 3 (B 3ToM eCTb 0COBEHHOCTD)
out ADMUX, tmp : sanuchBaem B ADMUX 3nauerure $03

Idi tmp, $33
out DDRC, tmp
out PORTC, tmp

Bravane Ml ycTaHoBWUM kanan Ne 2, 3atem ekmioumnny ALIMN. OgHoepe—
MEHHO C BKIMOYEHNEM Mbl HACTPOWIM EM0 HA [IENEHNE CUCTEMHOM HaCcTOThI
Ha 128, BKIMOWIN PEXUM NOCTOSIHHOIO Npeobpa30BaHna U paspeLLnn re—
HEpaLMIo MpepbIBaHKSA MO 3aBepLLeHNo Mpeobpasosanma. [ocne 3Toro Mbl
Cpasy xe ycraHasnmeaeM kanan Ne 3. Ecrm 310ro He cienathk 3aeck, acae—
nartb B poueaype 06paboTkm MpepbiBaHNS 3aBepLUEHUs NpeobpasoBaHms,
TO Mbl 6yfieM MOMNyHaTh NPEPLIBaHWS OT KAHANOB MOMapHO. 3TO 3HAYUT, HTO
€CN1 Mbl ByiEM MEHST KaHarTbl B MpoLesype 06paboTkv MpepbiBanms, Moc—
Ne BO3HUKHOBEHWS MpepbIBaHIA y HAC 3amyCTUTCA eLLe 0fHO npeobpasoBa—
HWe CO CTapbIM 3Ha4eH1eM kaxarna. TakuM oBpasoM, npoueaypa 06paboTkmn
npepbIBaHmns fomkHa By et obpabatbiBars fpa pasa ofuH kaHan, 3aTeM
[iBa pasa Apyroi. [1ns KoppeKTHOW OpraHm3aLmy 3Toro npoLecca noTpedy—
HOTCA AOMONHUTENBHBIE PECYPChI MpoLeccopa (PerncTpbl M MpOLECCopHOe
Bpems). A BOT ECMIM Mbi CPa3y YCTaHOBMM HOBOE 3HakeHMe KaHana (B JaHHOM
cny4ae kanana Ne 3), To B MOMEHT npepbIBaHmns 3anyCTUTCA MpeobpasoBa—
HWe 1A TPETLEro kaHana, a obpabaTkiBaTh Mbl GyeM BTOPOI KaHar. 3aTteM
HaobopoT.

Tenepb nepevinem K camoin npoLiegype 06paboTk1 NpepbiBaHis 3aBepLUIe—
Hus NpeoBpasosaHys. OHa AOCTaTOuHO KOMMaKTHa 61arofiaps TOMy, YTO 06—
paboTka fiaHHbIx ¢ ALIM 1 ocyLLecTBReHme yrpaBnatoLLEro BOSOENCTBISA Bbl—
HECEHbI B OT1EbHYHO (hyHKLIO. [1115 KEXKAOrO KaHasa MIMEeETCs CBOS (DYHKLMA,
XOTA B MPVHLMIE MOXHO BbLr10 6kl HANMCATH M OfHY (DYHKLIMIO ANA YrpaBneHms
060MMM KaHariamu, HO pasMep NPOrpamMMbl Ha 3TOM 3Tane He UMEN CyLLe—
CTBEHHOIO 3HaueH!s1. BaxXHO, YTOBLI 3TO paboTaso Kak MOXHO BbICTpee.

skaHans 0, 114, 5nopraC
;HaCTpauBaeM Ha BbiBOf, a kaHank 3 n 4 Ha BBOA,
;T. K 3T0 KaHans 2 u 3 AN

ADCC: in XL, ADCL ; CHUTHIBAEM nokasarus ALM,
; NOMHUM, 4TO BaxHo cunTaThb ADCL nepBbim
in XH, ADCH . 3atem cunteisaeM ADCH (perucTps XL v XH
B3ATHI

; POM3BONbHBM 06pasom)

; 6nok nepeknigderrs kaHanos. Mockonbky Homep KaHana 3
; OTNNGEETCH OT HOMEpa KaHana 2 TONbKO 3HaYEHUEM

; Buta 0, TO NepexnHeHUe KaHana MOXHO NPOU3BORNTD

; C NOMOWBK MHBEPTUPOBaHUS Coepxumoro perucrpa ADMUX

intmp, ADMUX ; CHUTLIBAEM copeprumoe peructpa ADMUX

com tmp ; UIHBEPTVpYEM ero

andi tmp, $01 s HaknappiBaem macky $01, utobhi n36aBuThb-
CH OT NUWHUX BUTOB

ori tmp, $02 1 npuBaBnseM K 3TOMy 3HaYeHUIo IBOVIKY, T.

K. efuHula B nepBoM
: paspsfe ecThb kak B uudpe 3, Tak u B uupe 2
out ADMUX, tmp ; 3anucuieaeM B ADMUX HoBoe 3Hauerne

ADCC_Sk2:
KaHana
r jmp ADCC_Sk3
KaHana, vHaye BTOporo
rcal | Process_2ndch
rjmp ADCC_Sk4
ADCC_Sk3: rcal | Process_3dch
ADCC_Sk4: reti
BmecTo kopa
intmp, ADMUX
com tmp

sbis ADMUX, O 1 NpoBepka HyneBoro tuta Homepa

;ecnu 1, To ofpabaThiBaeM aHHHe TPETHEro

andt tmp, $01
ori tmp, $02
out ADMUX, tmp

MoxHO 1cnonb3oBaTh Gonee NaKoHU4HOE npeacTaBnexne

intmp, ADMUX
eor tmp, one
out ADMUX, tmp

B pervctpe one xpanmres umdbpa oauH, @ KoMaHaa €or BuinoHAET onepa—
umio «MeknovaroLLiee M- ¢ HomepoM kaHana v aHakeHvem $01. Havbonee
BHUMATESTbHBIE YITaTEM, BO3MOXHO, Y>Ke 3aMeTWiv oLLBKY. CyTb ee 3aKrio—
4aeTCs B TOM, 4TO B Havarie nporpammel (B npouesype RESET) Mbl BKrOHM
ALM co aHaverrem B ADMUX =2, noTom naMeHnnm ero Ha 3. 3atem s rpoLie—
Lype 06paboTkv MpepbiBaHna 3aBepLLIEHNS MPeotpa3oBaHys Mbl MIHBEPTVPY—
€M 370 3HaueHVe U nonyyaeM uncpy 2. Hyneson 61T B Hei paser 0. rnoaTomy
MpOV3oMAET Nepexof K yHkUMm Process_3dch (o6paboTka faHHbIX oT Tpe—
Thero karana). Ho novemy Tak? [leno B TOM, 4TO Tak 310 paboTaeT, arno-
LipyromMy HeT. A IMEHHO, KOr[1a Mo NOrVIKe BeLLier HeobxoauMo 6110 06pato—
TaTb [laHHbIe BTOPOrO KaHaua, OKasbiBamNoch HTO B pervctpax AaHHbix AL,
HAXOQSTCA [laHHbIE TPETBENO KaHana u HAao60pPOT. MHOTOHMCTIEHHbIE TECTbI
NOoKa3am CTabUNBHOCTL 3TOMO ABAEHVS, NTOMA BBLTO NMPUHATO PELLEHE MPO—
CTO NMOMEHSITb MECTaMM GoyHKLMM 06paBoTKM 3TVX AaHHbIX. [ToueMy 3To npo-—
VICXOLMT, Moka HeAcHO. BoaMXXHO, BCe [eo B (OVKTVBHOM NepBoM npeobpa—
30BaHWW. Ecnu KTO-TO cTankuBancs ¢ nogobHoOM Mpobnemon n HaLlien
aeKBaTHOE OBLACHEHWE STOMY ABNEHMIO, By 1y 6e3MepHO paf ero yerbiLLAaTb.
[MporpaMMICT, KOTOPBIA NOXKEAN OCTATECA HEM3BECTHBIM, PACCKa3aT, HTO OH
KOT[la—TO MUMES [IeN0 C HEThIPbMS KaHanamu, Uy Hero BO3HUKNa CxoiHas npo—
6nema. Toraa OH MPOCTO MPOBES HECKOMNBKO TECTOR M Y3HAN KOrfja (B Kakon
roceaoBaTeNbHOCTH) HeoBXoayMo oBpabarbIBaTs iaHHbIe OT KaHanos. Br—
JLVIMO, 3TO CaMOE MPOCTOE PELLIEHME, arTiaBHoe BbICTpoe. TeM He MeHee, 6buio
6bI NMOSIE3HO Y3HATD, MO4HEMY 3TO MPONCXOOMT.

Tenepb paccMOTPUM (hyHKLMIO 0BpaBoTKM iaHHbIX OT BTOPOTO (TPETLETO)
kanana AL|M.

Process_2ndch: sub XL, ADC_2CHL ; Buquraem u3 uucna XH: XL
qneno
sbc XH, ADC_2CHH ; ADC_2CHH: ADC_2CHL
bres V2_Down - Ecnu XH: XL<ADC_2CHH: ADC_2CHL unw
breg V2_Down ; XH: XL=ADC_2CHH: ADC_2CHL, ToO

KpaTKoBpeMeHHo nopaem 0 Ha BuBop 1

cbi PORTC, © :nopta C, uHaue Ha Bbizog 0

rcal | delay ; 3afiepxka
sbt PORTC, 0
rjmp Pr_2End

V2_Down: cbi PORTC, 1
rcal | delay
sbi PORTC, 1

Pr_2Fnd: ret

Bpervictpax ADC_2CHHu ADC_2CHL HaxopuTes Lienesoe 3HaveHme, aB
pervictpax XH uXL— 3xaverme, nony-erHoe ¢ AL, Mbl BoiuTaeM U3 Teky—
LLIEro 3HaeHus (1Byx6aiTHOE BLINUTAHWE) LIENIEBOE 3HAHEHNE, HTOOBI TAKVUM
06pPa30M CPABHUTE UX. ECiM TexylLiee 3Ha4EH e OKA3AIIOCs MEHbLLE, NGO PaB—
HO LIENIEBOMY, TO MPOMCXOAUT KaTKOBPEMEHHBIN nepesofBbiBoaa 1 nopraCe
HyNEBOIYpOBEHb. HanomHmmv, YTo BbIBoA 1 0TKpeIBAET Kitto4 DD2.2. WHTepecHo,
4TO ECIM OPraHM30BaTH 3TO YCIOBVE MO—ApPYrOMY, TO NOANEPKVBATE HyNeBsoe
HarpshxeHve Ha koHpercatope C7 Bynet ropasno crnoxHee. Ecivxe TekyLuee
3HaueHWe 0Ka3anock 6orbLLIE LIENEBOro, TO MPOUCXOAUT KPATKOBPEMEHHIN
repesoa Buieoga 0 nopTa C 8 HUA3KMIA YPOBEHb. 3TOT BLIBOL OTKPLIBAET KIHOH4
DD2.1. 3anepxka B 3TOM (DYHKLIIM OpraH130BaHa CIEOYHOLLM O6pa3om:

delay: chr tmp ; PMCBANBAEM NEPEMEHHON Tmp 3Ha-
venve 0
del_1: inc tmp . MIHKDEMEHTUPYEM €r0
cpi tmp, 2 ; CPABHUBAEM €0 C 2
brlodel 1 recnu (tmp<2), To nepexomnM k meTke del_1
ret . MHaye BuIxof

C y4eTOM BpemeH BbIMoMHeRus KoMana cbiv sbizanepxka cocTaenaet
19 umknoB.

OyHKUMA 06pabOTKK [aHHbIX OT TPETLETO (BTOPOro) KaHana MgeHT4Ha
33 UCKITIOHEHNEM TOTO, HTO B HEW LIENEBOE 3Ha4EHME NMPEACTAB/IEHO pernc—
TpammADC_3CHL MADC_3CHH, a ynpaensioLLye BO3AENCTBMA OCYLLIECTB~
nsoTCs Ha BeIBogax 54 nopta C.

Bot cobecTBEHHO M BCE. B 3aKrioHeHve XoTenocs 6bl OTMETUTb, HTO BCE 3TO
npeKpacHo paboTaet. Haaetoch, 31a CTarba C3KOHOMMT BaM MHOMO BPEMEHM.

JXKamb6onar Kaxapos,
kazharov_zhambolat@ hotmail.com

411



undpoBas TEXHUKA

m www.dian.rv

Cxemotexnnrka No 1 ansape 2003

(Oxonuanue. Hauano — Ne 12/2002)

YHMBepcanbHas moaynbHas
cCUCTEeMa co6opa faHHbIX
Ha MMKPOKOHTpoOnnepax ¢upmsbli

Cygnal

Ucxons u3 npuBefeHHbIX OCHOBHbIX
TpeboBaHUA K MOAYNAM rNIABHOTO MWUK—
poOKOHTpoOnnepa, a takxe MyHKYUO-
HanbHbLIX OCOGEHHOCTEN UCMOJb3yEeMbIX
MUWKPOKOHTPONEpoB rpeanaraerca Ho—
MeHKnarypa CBfizel MarncTpanbHOro
pasbema, npveefeHHas B Tabn. 3.

B kaueCTBe MarucTpanbHOro pasbema,
yCTaHaBNMMBAEMOro Ha Kpoccrate npu

MK 52x24 mMm. Ha puc. 3 n 4 nsobpaxe-—
Hbl nuueBas W obpaTHas (3epkanbHo)
CTOpPOHbI NevaTHoW nnatbl. O6parHas
CTOpOHA TNartbl UMeeT Manylo MAoTHOCTb
CcBA3ENl, a nuuyeBas — BbLICOKYIO, HTO
CBA33HHO C Pa3BOAKOW MMNaHapHOro Kop-—
nyca TQFP-48. [ins nporpaMmupoBaHus
no untepdency JTAG wcrnonb3oBaH

6a3e MUKPOKOHTPONNEPOB BTOPOW rpyri—
bt C8051F005/015/018. Mo cpaBHEHWIO C
npeabinywium MIK, B paccmartpusaemyto
cxemy pfo6aBneH LWTLIPEBON pasbem
J3 — PLD16 (2x8), ¢ kOHTaKTamMy KOTo—
pOro CoefiMHeHbl BCE aHarnoroeble Bxopbl/
BbIXOfbI, & Takxe fBa peauctopa R2 n R3
n koHaeHcatop C9 ans mnbrpaymm Ha—
MPAXEHUS NMUTaHNA LUMPPOBLIX U aHano-
TOBLIX Lienen.

Ha puc. 6 npepcraeneHa npuHUUNmM—
anbHaa cxema MIK, BBIMOMHEHHOrO Ha
BbICOKOMPON3BOAUTENMbHBLIX MOLHbIX
mukpokoHTponnepax C8051F021/023/
041/043/121/123/125/127. Cxema otnv—
yaeTcs OT npeabiAyuien, B OCHOBHOM,
Hymepauuen BbIBOLOB MWKPOKOHTPOI-
nepa.

MarucTpanbHO—MOfYyIbHOM UCMONTHEHUM a £3V0 R,'1:,4K7 “ " a
UIM Ha MATEPUHCKON rnare Ana «Cnovo- P30 | 17 43| P36| MPU |POO/TXD = 8| POO
BOTO» BapWaHTa, UCMONb3yeTca ABYX— P31 15 42 |3 POT/RAD g 16 | POt
o > P32 | 13 p32| © |pPo2/1T0/ 14| Po.2
pspHbIR rHesposoit PBD-40 (2x20), a ans 533 T M| QR possimy 22 = P03
CUCTEMHOTO MarmcTparnbHoro pasbema Ji P34 | 09 gg P34 o |PO4/TO ;g 0| eo 4
Ha MOAyNaAX — YrNnoBOW OBYXPALAHBLIA P3.5 | 07 50 | P32 3 PO5/T1 e 68 | POS
wrbipeeot PLD-R-40 (2x20). OpHo- P36 165 N2 19 P36 o [POS/T2 3 0 | P0.6
P3.7_| 03 P37 | N |Po7/T2EX 04 | P07
MMEHHblE KOHTaKThbl pa3bemMOB Marucr— +3VD Ot 02 Y
panw, 3a ucknodenvem 1, 2 n 35, coen- 030 o4 B lrew| K |piojopor - 34| P1.0
HeHbl Mexay coboit. Kontaktbl 1, 2 1 35 Blo o 26 s | X [prizceo- -3 32 [ P
MOryT B PasnuuHbIX MOAYNsSX UCMONb30— 09 g gE ‘ [27] Igé § z:ijgg& o1 gg g:i
BaTbCA 1A PasnUyHbIX UeNnen, Hanpu- e e prasepr |8 e TPt
Mep, 41 Nofayvn Ha MOpynu HeoGxoan— o _Ylnsr| 8 (pisgoe Y 24 P15
MbIX  HAaMpsXEeHUn nuTaHus. 3T H P_T_ B x| & |p16/svsc| e 22| P16
KOHTaKThl B CUCTEME COELUHAIOTCA He— =) 12 || 1rp P17 20| P17
06X0AUMBbIM 06pPa30M OTAENBHEIMU MPO— P c1.c2 lI 0 wo| 48 |paojsok |22 =T %o
BOAHWKaMU. RST/ [ 36 33p — P21/MISO |2 31 P2
Ha puc. 1 nokasaHa MpUHUMMNATBEHAS MONEN | 35 = i VDD p2/MOST o 29 | P22
CcXeMa npocToro MOAyns rNMaBHOMO KOH— +E ECH el O SO T e P23/NSS =5 27| P23
tponnepa (MIK), BeINonHeHHas Ha 6a3e e R S R T VREF i 16 o2t
MWKPOKOHTPOJUIEPOB MNEpPBOM rpynmbl G0 JG2F 4 7,27, T adiDeND P26 7 21 P26
C8051F206/220/226/230/236. OHa co- oND | 39 WDGNB D1 | P27 18 19| P27
[epXnUT COBCTBEHHO MUKPOKOHTpPOJtEp GND | 40 e Bgs T, 5
D1, crabununzarop HanpsxeHus Ha 3,5 B -
A1 (RIX2, 3,5 B, 150 MA), kBapueBbIi Puc. 1
pesoHatop Q1 (22,118 unn 11,059 MI'y) .
¢ koHpeHcatopamu C1 n C2, pasbeM [BYXPSfHbIA LWTHIPEBOi pasbem PLD- >
NporpaMMMpoBaHus no uHTepdeicy 10 (2x5) co cTaHAApTHON pasBOAKOM |
JTAG J2 u maructpanbHblid pasbem J1.  pgns nporpammaropa EC-2. mele ®: o3 o |0' 0.0.:.%
Ha pwvc. 2 nokasaHo pacrostoxeHve ane— Ha puc. 5 npeacrasneHa nNpuUHUUNUM- e o e m' =
MEHTOB Ha MeyarHoi rnnate ¢ paamepa— anbHas cxema MIK, BbIMONHEHHOTO Ha ee g. ] & .EE
QO ° __
Ta6rmua 3. MarmcTpanbHbiil Pazbem MOdybHO CUCTEMbI . d . H o ome.
HavmeHosanve uenu | Homep koHTakTa Homep konTakta | HavmeHoBaHve uenu (1] O'OHO ooooo0000O0OO 00O
O6wwmii npoeog GND 01 02 O6wwmit nposog GND Heooeoo0e .-.|....-..... v
JlvHus nopta P3.7 03 04 JlvHust nopta PO.7 -
Tutns nopta P3.6 05 06 Tunvs nopta PO.6 Puc. 2
JIvHna nopta P3.5 o7 08 Jlurust nopta P0.5
JluHna nopta P3.4 09 10 Jtunus nopta P0O.4
NunHus nopra P3.3 11 12 JNuHus nopta P0.3
JlvHua nopta P3.2 13 14 Jlunus nopta P0.2
JuHns noprta P3.1 15 16 Jlunma nopta PO.1
JIvHust nopra P3.0 17 18 JIunwns nopta P0.0
JluHust nopta P2.7 19 20 JiuHust nopta P1.7 ®| )
INuHns nopta P2.6 21 22 INuHns nopta P1.6 Heocoooso 00000000000
JNunwms nopta P2.5 23 24 JNunus nopta P1.5 Puc. 3
JivHus nopra P2.4 25 26 JIvrus nopta P1.4 _
JIvHus nopta P2.3 27 28 JIunust nopta P1.3
JIunms nopra P2.2 29 30 Jiunusg nopta P1.2
JNunwms nopra P2.1 31 32 JivHus nopta P1.14
JNunus nopta P2.0 33 34 JNunwns nopta P1.0
Ynp. onopHbIM 35 36 JluHna copoca RST/
Hanpsiernem MONEN
Bxopn onopHoro 37 38 HanpsieHue nuraHua
HanpsbkeHnsa Urer +E
O6wwn nposog GND 39 40 O6wumin npoog GND
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Mopynu rnaBHOro KOHTponnepa cpep-
HEW U GOMbLUOM MOLLUHOCTM BbIMOMHEHLI HA
neyaTHbIX nNnarax ¢ paamepom 52x32 mm.

BhlLe 66N pacCMOTPEHbI TPY BapuaH-—
Ta mopynei rnaBHoOro koHTponnepa. Ec-
TECTBEHHO, HTO B YHVBEPCASIEHOW MOLYIb—
HOW CUCTEME KPOME 3TMX OCHOBHbIX MO—
nynei ponxHbl 6biTe 1 apyrne. OpHako
npu ux pas3paboTke BO3HVKAIOT onpene-—
fEHHbIE CIOXHOCTY, CBA3AHHLIE C HaMYN-
€M Y MUKPOKOHTPONIEPOB BTOPOW U Tpe-—
TLEW rpynn BCTPOEHHOrO KOMMYyTaTopa pe-—
cypcoB Crossbar, KOTOpbIA OCYLLECTBAAET
«MNaBatoLLy» NMPUBA3KY BHYTPEHHUX Me—
pydhepuiiHbIX y3M10B K BbIBOAAM KOpryca.
Ina BeIpaboTKM pekomeHpauuin no paspa-
60TKE NepudepuiiHbIX y3rnoB criefyer co—
cTaBuTh Tabnuuy pacnpefeneHus Bxofos/
BbIXO[IOB 06M3aTeNbHbIX NepuepUnHbIX
Y3M0B N8 pasnuunbix rpynn. Mpu 3atom K
obazaTencHbIM CrnepyeT OTHECTU UHTEP—
devicel UART (B cemencTBax, copepxa—
wyx aea watepdeica UART cnepyet yka—
3aTb 0b6a wHTepderica), SPI, Bxogos BHe—
WHUX TNpepbiBaHM W uHTepdenca
BHELLHEN MamsATh B MyNbTUNNEKCUPOBaH—
HOM pexume (ecrnv oH annaparHo peanu-
30BaH B [i@HHOW rpynne).

MpoLue Bcero geno o6¢ToUT C NEpBOM
rpynnoi, y KOTOPO BXOAbKBLIXOAL! BHYT—
PEHHUX NePUPEPUNHBIX Y3NOB (PUKCHUPO-—
BaHbl. MpaBga, pacnonoxeHve BbIBOLOB
vHTepdenca SPl B guana3one BbIBOOB
nopta P2 He coBcem NoHATHO. Bo sTopon
rpynne BCce BXOAObl/BbIxOObl HEOHXOAMMON
nepuepur pacrnonoxeHsl B AuanasoHe
BbiBOfOB nopta PO, a Bce ocTallbHble Nop—
Tbl cBO6OAHLI. B TpeTbel rpynne nopt P3
3aHAT MYJBTUNNEKCUPOBAHHLIMU NUHUA—
MU JaHHbix/Mnaglero banta agpeca wUH—
Tepdelica BHeluHen namatv EMI, nopr P2
Takxe 3aHAT NUHUAMU CTapllero 6anta
appeca EMI, kpome 3toro curnansi EMI
(ALE, RD/, WR/) 3anumaltot ¢pukcmpoBaH—

Hble nuHMKn nopta PO.5—P0.7. OcranbHble
neputepuiiHbie yCTPOMCTBA 3TOW rpynnbt
pacnonaralTCsa Ha OCTaBLUMXCA CBO6O[—
HbIMU NHKAX MopToB PO u P1.

CrnepyeT 1aKxe y4WTbIBaTh, YTO aHano—
roeble Bxofbl ADC B MMKpPOKOHTpOnsepax
nepeoi rpynnbl MOFYT 3aHUMaTthb niobble
nYHKMM NopTOB BBOAA/BhIBOLA. BO BTOPOM
rpynne ofuHouYHbie ADC MMEIT MHAMBU—
LyalbHble NMHUM BXOpOB. B Tpetben rpyn—
ne gpa ADC — ADCO un ADC1. ADCO vme—
€T UHAUBMAByasnbHble NUHWMKM BXOQOB, a
ADC1 MOXeT UCTOnb30BaTh Kak aHanoro—
Bble BXOfbl TOMLKO NWHWUKM nopTa Pi.

AHanu3 cBefeHun, NpUBEOEHHbIX B
Tabn. 4 v onucaHHbIX BbilLE, NO3BONAET
cpenatb cnepywwne pekomeHpawum,
KOTOpPble HEO6XOOQMMO YyYUTbIBaATL MpU
pas3paboTke AOMOMHUTENbHBLIX MOJYNen
yHVUBEpCanbHOW MOAYNbHON MWKPOKOH—
TPONMEPHOW CUCTEMBL.

1. WwHy faHHbIX annaparHoro wunu npo—
rPaMMHOrO MHTepMhenca BHELHeN NamaTy
(EMI), MynbTUNAeKCUpOBaHHYO C Mnap—
wuvm banTom agpeca, crnegyeTt pacnona-—
ratb Ha nuHuax nopta P3. LLuny cTapuie—
ro 6aiiTa agpeca Npu UCNonbL30BaHWK
MUKPOKOHTPONNEPOB BTOPOro U TPETLETO
ceMmelicTBa pekoMeHayeTca pacnonaraTb
Ha nuHuax nopra P2. B nepeom cemein—
CTBE C LUenbid SKOHOMUU NUHUKA BBOAA/
BLIBOJla PEKOMEHOYETCA UCMOMbL3OBATH
[LBOHOE MYMbTUMNEKCUPOBaHWE afpeca
Ha nunuax noprta P3. Wcxopa w3 Bobiwe—
cKasaHnHoro, npu pas3paboTke yHuBep—
CanbHOro MOLYNA BHELUHEW ONepaTusHOM
namATM pPEKOMEHAYeTCA WUCMNOMb30BaThb
MYNbTUMNEKCUPOBAHUE AaHHbIX U MAaf—
wero Gaiita agpeca Ha nuHuax nopra P3.
YTo Xe kacaeTca cTapliero bavta agpe-
ca, cnepyet UMEeTb BO3MOXHOCTb Mop-—
KMioYaTh [ONOMHUTENbHBLIA perncTp—3a-—
wenky ans Hero nn6o Ha nopt P2 (npw
OTK/MIOUYEHHOW NUHWUKW YNPAaBNeHus 3axeBa—

Ta U NPAMOM MpOMyCKaHWW agpeca), nMéo
Ha nopt P3 ¢ 3axBaTtom MymMbTUMNEKCU—
pOBaHHOIO agpeca No curHany JononHu—
TENbHOWN NUHWUU yrpasnenus.

2. Mpu co3pganum Mopynsa yHuBepcarnb—
HbIX UHTepgeincoB RS-232C w/unn RS-
485 cneflyeT NOMHUTL, YTO ONA YHUBEP—
canbHOCTH HEOBXOOUMO MMETL B Mopyrne
IBa KaHana uHtepderica, a Takxe o6ec—
NneyYuTb BO3MOXHOCTb KOMMYTaLWUW BHYT—
PEHHUX BXOOO0B/BbIXOAOB Ha MUHUMAX
P0.0, P0O.1, P0.4, PO.5, P1.1, P1.2.

3. MNpu co3gaHun yHUBEpPCanbHbIX MO—
Lyneii, cBA3aHHLIM C vHTepdeiicom SPI,
cnenyer NMOMHUTL O HEOH6XOAUMOCTU KOM—
MyTauUuUU BHYTPEHHUX CUIHANOB Ha NWUHU—
ax noptos P0.0—PO0.5, P1.0, P2.0—P2.3.

4. Npuy co3paHnKn yHuBepcanbHblx MO—
Iynei, Ucnonb3yoLuX NpepblBaHvs, cne—
LyeT NMOMHWUTbL O HEOOXOAVMOCT KOMMY—
Taluu BHYTPEHHUX CUrHaNoB Ha AWHUWAX
noptos P0.2, P0.3, P0.6, P0O.7, P1.3, P1.4.

5. Ncxopa 13 3ameyqanuii, NpuBefeHHbIX
B nn. 1—4, cnepyet OTMETUTb, HTO 3HAYM—
TEMbHO YNPOCTUTE KOMMYTaLWIO BHYTPEH—
HUX CUrHAJIOB MOXHO, €CnM pa3pabartbiBarb
yHUBEpCanbHble AOMOMHUTENbHLIE MOfy—
nv He AN\ Bcex Tpex rpynn, a ansa [OByx.
Hanpvmep, mofyrnb [OMONHUTENLHOW One—
paTVBHON NamAaTW ANiA BTOPOW U TpeTbew
rpynn 6yoyT OTNMHaTbCA TOMbKO OOHWUM
curtanom ALE. Anarnorvunble KOMMpOMUC—
Cbl MOXHO HaWTW U NS Opyrvx Mopyneu.

B zakniovenue cnegyeTr OTMETUTL, HTO
BO3MOXHO CO3[laHne MarucrpanbHO—MO-—
OYNbHBIX MUKPOKOHTPOMNMEPHBIX CUCTEM
C OpYrvMU TUNamMU MUKPOKOHTPONEPOB
W NPUHLUNAMK CO3[aHUA maructpanew.
Hanpumep, MOXHO o6ner4yutb 3agaqy
COBMECTUMOCTU WUHTephencoB B JOMNOSM—
HUTEeNbHLIX NeputepunHLIX MOJYNAX,
ecnu Ha neyvatHbix nnarax MK Bce 06—
3aTefnbHble UHTepdencol KpoMe marmc—
Tpanu BbIBOOUTb U HA AOMNOMHUTENbHbLIE
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Ta6bnuua 4. Tabnuua pacnpeneneHusi BXOLOB/BLIXOA0B 0653aTerbHbix NepudpepuitHbIX y3oBs st

paznu4HbIX rpynn

Nopt PO
MNepntpepun

Mopt P1 Mopt P2 Mopr P3

I'pynna

0(/1/2|3|4{5 |6 |7

o125

4—7

(=]
-

2|3

aJs[e]7

UART1 Uy
SPL 1
INT 0&1 11

S[S|S8|S

UART1 ulu
SPI 2 |8|S[S8|S
INT 0&1 | |

UART1 W)Y

SPL S|8|S S

UART2 U

Mixed Data

INTO

Address High & Address Low

INT1

EMI ALE | RD/ | WHR/

YHUULMPOBAHHBIE LUTHIPEBbIE Pa3beMbl.
MpW 3TOM NOAKIOHEHNE BHYTPEHHNX CUM—
HarnoB OCHOBHbIX MHTEP(ENCOB K [ONON—

HUTENbHBLIM MOAYNAM MOXET OCYLIeCTB—
NATLCS 4Yepe3 OONONMHUTENbHbIE NNOCKKne
kabenu. Ewe oguH BapmvaHT 3akni4aer—

cA B pasBOfKE Marncrpanu He fo npu-
3HaKy nvHWK NOPTOB, a NO MPu3HaKy Ha-
3Ha4Y€HUs CUrHanoB 06sa3aTenbHbIX UH—
Teptencos.

TakvM 06pa3om, B paMKax HacToALLien CTaTbi
qUTaTeNb 03HaKOMUACA C OCHOBHBLIMM COBPEMEH—
HbIMY BApUaHTaMU1 KOHCTPYKTUBHOMO MCTIONHEH A
MUKPOKOHTPOTAEPHBIX CUCTEM, OCHOBHBIMM NOHF—
TUAIMA 1 BOCTOMHCTBAMM MArUCTPaIbHO-MOZYIb—
HbIX CUCTEM, KPUTEPMAMI OTOOPA MUKPOKOHTPOS—
NEPOB, CYLLECTBYIOLLIMMM IPYNNAMA MAKDOKOHT—
PONNEPOB, CXEMOTEXHMKON N KOHCTPYKLMEN
MOLyYei IMaBHOIO KOHTPOSIepa, 0COBEHHOCTSA-
M1 CO3LaHWA [OMONHATENbHBLIX MOLYIen, aTak—
XKEC APYTVIMA BO3MOXHBIMM MYTSIMV CO30AHNA Ma—
TUCTPAITEHO-MOZYTbHBIX CUCTEM.

Oner Hukonanuyk,
onic@ch.moldpac.md

TecTuposanue LPT nopTta

BaxHyro ponb 8 «KusHu» komnbiomepa IBM PC uzpaem napainesis-
HbI nopm npuAmepa LPT. K HeMy MOXHO rnodknoyame He MOJlbKO
npurmep, Ho u Hakonumens ZIP , npozpaMMamop, 3aulumHble KITo4u u
Opyaue eHewHue ycmpolicmea. HecmMompsi Ha ceoto npocmomy, smom
nopm siensiemcsi éecbMa yHuUeepcanbHbiM U 6bicmpodelicmeayroulum
ycempoicmeow. [[pozpamma, komopyro asmop rpedna2aem ealuemy
8HUMaHU0, M0360/1UM OUeHUMbL 3Mu fnpeumMyujecmeaa e rnosiHou curne.

nacs 4 TecTMposaHuA nopTa LPT, Hooka—

3as10Ch, HTO C €€ NOMOLLIBHO OHEHDb YI0BHO
pa3pabaTbIBaTh v OTNXVBATEL HOBbIE YCTPOCTBA,
MOLKIOHAEMbIE K MOPTY, U AAKE PEMOHTUPOBATD
rotoeble n3aenva. Kpome TOro, oHa ABMAeTCH oT—
TM4YHBIM YHEOHBIM NoCoBKeM [J17 HAHMHAKOLLIMX
MPOrPaMMICTOB U CXEMOTEXHWKOB.

HasabisaeTcs nporpamma “Ipt_test”. Oxa Harm—
CaHa Ha Aizbike nporpammvmnpoBaHs C++. Mpn 3a—
Mycke MPOrpamMMbl HA 3KpaHe NOABNAETCA U306
paxeHwe, NpuBefeHHoe Ha puc. 1.

B uieHTpe n3obpaxeH pasbem LPT noprac Ha—
3HAYEHEM KOHTaKTOB 1 OTOBPEKEHeM NOTVHec—
KOIO YPOBHA CUrHana Ha kaxgom 13 Hux. Ormca—
Hue cyrHanoe passema DB-25F napannensHoro
roptaLPT npueepeHoBTa0N. 1.

B TabnmLie MpuHsTLI CIEOyHOLLVE 0603HAYEHUS:

O/l — BbIXOOHbIE MMHUK, COCTOAHWE KOTOPbIX
MOXHO CHUTETL U3 COOTBETCTBYHOLLIMX PEMCTPOB;

O(l) — BbIXOOHbIE NVHUW, COCTOAHWE KOTOPbIX
MOXHO CHMTATb, 38188 HAMNPaBIIEHVE BLIBOLZ;

| — BXOOHbIE NMUHWYA;

—— Mpy3HaK MHBEPCM;

DR— perncTp faHHbIX (H0CTYNHbI 3anmnes/HTe—
HuE);

SR — perucTp COCTOAHMA ([OCTYNHO TONLKO
yTeHue);

CR— pervicTp ynpaBneHus (A0CTyNHb! 3anmes/
yTEHWE).

B perucTpax, OCTYMHbIX i 3armMcu, MOXHO
NPOV3BONBHO MEHATL MHCPOPMALMIO, MPY STOM
COCTOAHUE MopTa aBTOMaTUHECKK BYAET MOaHn-—
HATLCH [EACTBUAM ONEPATOPA, Y CUTHASTHI HA KOH—
TaKTax pasbemMa GyOyT Tak Xe U3MeHsITECA. Bbi-
60p pervcTpa Mo 3arcv MPOU3BONTCA KNasnLLIE
TAB. Takunv 06pa3om MOXHO YNpaBIisiTe MOPTOM
LPT B cTaTM4eCKOM PEXUME 1 OTINaXMBATL BHE—
WHWE YCTPOICTBA, NOAKIHOHEHHBIE K Hemy. Mo
CKOIbKY HEKOTOPHIE Pa3paabl PEMMCTPOB MHBED—
TUPYHOTCA B CAMOM KOMIbHOTEPE, [J1A YCTPaHEHMS
MyTaHuUb B NpOrpamMMy BBEAeHa Macka uHBep—

I I €PBOHa4anbHO NporpaMmMa NpeaHasHa4a—
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Peructp:

fwarnoctuka nopta:LPT1 [floctynnw:LPT1 7

KOHTaKTaM pa3bema, ormcaHbl ChyHKLMM Npepbi—
BaHVsi NMopTa, anropyTM BbIBOAA CMMBONA Ha ne—
YaTb, aJIpeca N Ha3HA4EHVE BCEX PEMICTPOB MopTa
1 apyrasi nonesHas uHdopmavms. Knasvm F1—
F3 nozeonstor BLIGPATH HOMEP UCTIONb3YeMOoro
niopta LPT npumumx gocTynHOCTV B koMmnstoTepe. B
NPOTVBHOM Cny4ae ByaeT BbifaHo CooBLEHVE O
HELLOCTYIMHOCTV COOTBETCTBYHOLLIErO NopTa v Bbl—
60p He 6yneT npouaseaeH. C ocTanbHbIMM peXu—
ManK paboTbl MPOrpamMMil MOXHO MO3HAKOMUTE—

Aetop:0.[1.Banwbna

DR=55h Adr=378h SR'=F8h Adr=379h CR =07h Adr=370h
Paspsa : ?*6———3—2170 16543210 165432180
Yrenwe : | 01010101 11111000 0060000111 | o:uHBepcun
Jarmen 1| 010106101 POOOBOB111 | w:peaep.
_X_*___O‘__O =:ana PS/2
pDDDDDDDD ‘He fgocTyn.
165432180
BUS? PIRO DIR -STB
-ACK -ERR EIRQ —ﬂULF
PE SLCT -SLIN - INIT
-ACK >——( SR6) popDDDDD { CRB)—>-STB
EES? )—{—ggg} 17654321 @
—

SLCT >—1( SR&)— | | | | | | Paanem DB-25F /pozetka/
13 Ii_l_l_l 0-1-0-1-0-1-6-1 lj 01 (Bug CO CTOPOHH CTHKOBKM)
25—0-6-0-0-0-0-0-0-0-1-1-1 1 =1 ) _AULF

>
GND- | { SR3)- —<-ERR
{ CR2)—>-1INIT

ESC=Buxon F1-F3= Buﬁop LPT1-LPT3 F5=55 F6=AA F7=FF F8 0 F9-pexun F10 lomous
' TOB=en6op peructpa SPACE=unBepcus peructpa 1-8=uHBepcusi paspsma 7-0

(-CR3) >-SLIN

Pue. 1
Tabnuuya 1
[BeiBop|Hanp.|Peructp| Hassanue HaszHauyeHune
1 O/l | -CRO —Strob C1pob aaHHbIX (N0 HU3KOMY YPOBHIO)
2—9 | O() | DRx Data0-7 JIvHKM ganHelix 0—7
10 1* SR6 |—Acknowledge MMnynbc noATeepxaeHusi npreMa banra
11 | —-SR7 Busy [MNpyHTEp 3aHAT NPU BLICOKOM YPOBHE CcUrHana
12 | SR5 Paper end Konel, 6ymarv B npuHTEDe
13 | SR4 Setect MNpuHTep BKNKOYEH
14 O/l | CR1 —AutoLF  |ABTOMaTWM. NEpeBOf CTPOKU NOCTIE BO3BPaTa Kapetkn
15 | SR3 —Error Owmbka: konel, 6ymam, OFF-pexuM unu gp. olmnbka
16 O/l CR2 —Init Nunupanmnsaums npuHtepa
17 O/l | -CR3 —Select In BbIGop npuHTEpa
18—25| GND Ground O6Lmm nposof,

CVM AHHBIX PA3PSaoB Mpy HTeHM M 3armen. flan-
HblE PErMCTPbI MOMEHEHBI 3HAKOM anocTpoda,
Harpuvep SR'. BHU3Y 3Kkpara HaxofaTCA CTPOKU
noMOLL. [Mpy HaxxaTm KnasmLLiv F 10 MOXHO BbI3—
BaTh 10 NATW 3KPaHOB CMPaBOHHOM MHGhopMaLvn
nonopty LPT. B Hux cogepuTes nichopvaliya o
HA3HA4EHW CUTHAJIOB MopTa, COOTBETCTBAM UX

¢ nocre ee 3anycka. Hagetoch, 4To gaHHas npo-
rpaMma NpuroguTLC YUTaTernaM.

[MporpamMy MOXHO HaTV Ha CaTe XypHaiano
appecy hitp://www.dian.ru/programs/index.him.

Oner Banbna,
sandh@narod.ru
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AKTMBHbLIM TPEXNONOCHLIA (hUnbTp

B cmamese npueedeHsi pesynsmamsi pabom no cozdaruro ycmpoi-
cmea, npedcmasssitouiezo coboll KOMITEeKM aKmueHbIX ¢hunbmpos
OISl NOCMPOEHUS] 8bICOKOKa4Y€CIMBeHHbIX MPEXMO/IOCHbLIX ycunume-
neu Huskol Yacmomsi knaccoe Hi-Fi u Hi-End.

B npouecce npedeapumensHbix uccnedosaHull cymmapHou AYX
MPexrnosIocHO20 ycunumerisi, TIOCMPOeHHOZ0 € UCNONL308aHUEM
mpex aKmueHbIX (hunbMpo8 8Mopo2o Nopsioka, 8bISCHUNIOCH, YMO
ama xapakmepucmuka npu mobbix yacmomax cmbikos punbmpos
obnadaem secbMa 8bLICOKOU HepasHOMepHocmbto. [Ipu amom oHa
eecbMa KpuimuYHa K mo4YHocmu Hacmpouku gpunsmpos. flaxe npu

HebonbLWwoM paccoanacoeaHuu HeEPaBHOMEPHOCIMB CyM-
mapHol AYX moxem cocmasums 10...15 06!
«Macmep KWUT» ebinyckaem Habop NM2116, u3z komo-
pO20 MOXHO cO6pames KOMMJIEKM, NOCMPOeHHbLIU Ha
6a3e dayx hunbLMpPOE U 8bIYUMAaroUezo CyMmMamo-
pa, He uMerouw{ull sbiWwenepevYucneHHbLIX Hedocmaim- k
koe. PazpabomaHHoe ycmpoucmeo Masioyyecmeu-
mernbHO K NapamMempamM 4acmoim cpe3a omoens-
HbIX hunsmpos u npu amom obecneyusaem 6bi-

COKOJTUHeUHY0 cyMmapHyto AYX.

CHOBHBIMM 31IEMEHTaMW COBPEMEHHOW

BbICOKOKa4ECTBEHHOM 3BYKOBOCTPOM3BO—

[IALLeN annapaTypb! SBAIOTCA aKyCTy—
yeckue cuctembl (AC).,

CaMbIMUTPOCTLIMU U [ELLEBLIMUSIBNAKOTCA Of-—
HononocHsle AC, UMEIOLLVE BCBOEM COCTaBE OVH
IPOMKOrOBOPUTESb. TaKVIe aKYCTUHECKUE CACTEMBI
He CMNOCOBHBLI € BHICOKMM Ka4eCTBOM paboTaTk B
LUMPOKOM Aviana3oHe YacToT B CWTY CToNb30Ba—
HVS1 OHOMO MPOMKOTOBOPUTENS (FONOBKA MPOMKO—
roeopurens — ). Mpy BocnpovsseneH pas-—
HbIX YacToT K [T npeabaBnsatoTcs pasnvyHble
TpebosaHus. Ha Huskuxyacrorax (HH) ronoeka
J[I0IDKHa 06naaTh 60MbLIMM W KeCTKUM auddy—
30POM, HU3KOM pE30HAHCHON HacTOTON U UMETL
3HauMTENbHbIV X0 (Ans MPOKaYky 6onbLIoro
o6bemMa Bozlyxa), a Ha Buicokvx YacTotax (BY), Ha—
06OpOT, HEOBX0AUM HEBONBLLION nerkui amddy—
30p ¢ MarbIM Xof0M. Bee 3T xapaKTepucTiki Co—~
BMECTVTH BOLHOM IPOMKOrOBOPUTENE NMPaKTVHECKV
HEBO3MOXHO (HECMOTPS Ha MHOMOMMCIIEHHBIE 10—~
rbITku), NosToMy AC COAHOM FONOBKO UMEIOT Bbl-
COKYHO YACTOTHYHO HEPaBHOMEPHOCTB. Kpome 3Toro
B LUMPOKOTIONOCHBIX MPOMKOrOBOPUTENSIX CyLLE—
cTByeT 3(hPeKT UHTEPMOAY ALK, KOTOPBIN MPO-—
FIBNSETCA BO B3aVMOLEMCTBIAV BLICOKOHACTOTHBIX
KOMIOHEHT 3BYKOBOIO CUrHarna C HU3KOHaCTOTHbI—
MU. B pe3ynbTare 3BykOBas KapTvHa HapyLLIaeTCs.
TpaauLMOHHBLIM peLEHVEM STON TIPOBIEMbI SBIA—
€TCH pasfeneHvie Bocrpom3B0AMMOro AviarnasoHa
YaCTOT Ha NoJAVATIA30HbI U NOCTPOEHIE akyCTU—
YeCKUX cUCTeM Ha 6a3e HECKONBKWX rOJIOBOK HA
Kaxk[bIY BbIBpaHHbIN HaCTOTHBI MOAAMANA30H.

NaccuMBHbIe U aKTUBHbLIE
pa3pgenurenbHbie
anexTpuieckme hunbTpbl

LLns CHYOKEHWRA YPOBHS UHTEPMOLYNIALMOHHBIX
VICKEDKEHUWIA MeXTy yeuruTenem MotHoCTH (YM)
U MPOMKOrOBOPUTENSAIMUYCTaHABNMBAOT 3NEKTPH—
YecKve paspenuTensHblie UbTpbl. STU PubT—
bl TRIOKE BBINONHAKOT CRYHKLMIO pacrpefeneHs
3Heprum 3ByKOBOro curHana mexxay . Wx pac-
CHUTLIBAIOT HA ONPEAESIeHHY0 HacToTy pasfene—
HUR, 3a Npefenammy KoTopow (hyTsTp obecriesn—
BaeT BbIOpaHHYI0 BENUYUHY 3aTyXaHus,
BbIp2XXaemy'to B fieLmbernax Ha oKTasy. Kpynaxa
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Hanwuve B ctaTee WTamna
npeanonaraeT Hanw4ve Ha6opa
CnpalumBaidite B MaraswHax
Mo NpPoAaxe KOMMOHEHTOB

3aTyXaHus pasfennTenbHoro OWTLTPa 3aBUCUT OT
CXEMbI €0 NMOCTPOEHS. OUITLTP NEPBOTO NOPSA—
ka obecrneuuBaeT 3aTyxaHve 6 AB/0KT, BTOporo
nopsaka — 12 pb/okT, a TpeTbero nopsaka —
18 pB/okT. Hatwe Bcero B AC ucnonb3yrotes duwms—
TPbI BTOPOro nopsiaka. OunsTpbl 60nee BLICOKWX
NOpsIKOR NpyMeHstoTCs B AC peiko n3—3a Crox—
HOCTU peanaaLim TOHHbIX 3HAYEHUV SNEMEHTOB
W OTCYTCTRUSA MOTPEBHOCTU UMETL 60r1ee BLICOKWE
3HA4EHVIA KPYTU3HbI 3aTyXaHVs.

YacToTta pasaenenurs (huisTPoB 3aBUCHT OT Ma—
pameTpoB MpvMeHsieMblx T UcBOCTB Cyxa. Han—
JTyHLUUA BIBOP HaCTOTb pa3aerieHa—3ToToT, Npu
koropoM Kaxxpei I'T AC paboTaeT B npenenax 06—
nacTvnopLLHeBoroaercTays amdicyaopa. OnHako
npv aToM AC omkHa IMETH MHOTO HacToT paspe—
TEeHNst (MCOOTBETCTBEHHOI T), YTO 3HaUMTENBHO yBE—
NU4MBAET €8 CTOUMOCTL. TEXHUHYECKN OOOCHOBAHO,
4TO A1 KAYECTBEHHOTO 3BYKOBOCTIPOV3BEAEHNA
JLIOCTATOHHO TPUMEHATL TPEXTIONOCHOE Pa3aeneH1e
yactoT. OpHaKo Ha MpaKTVke CyLLECTBYtOT 4—,5-u
[Liaxe 6-NornocHbIe akyctuyeckue cuctemsl. MNep—
BYH0 (HU3Kyt0) 4aCTOTY pa3feneHus BeIOMpaIoT B V-
anasoHe 200...400 My, a BTOpY10 (CpeaHio) —

LLIMMU VHIYKTVBHOCTSIMM, TIOCKOMBKY HEOGXOAMMO
OIHOBPEMEHHO OBECTIEHNTE HEOBXOLUMYIO HACTOTY
cpe3aucornacosaHvie wnstpaclT (MHbIMU CIO—
BaMW. HEJb3A YMEHBLUMTE UHOYKTUBHOCTB 38 CHET
YBEIMHEHS EMKOCTV, BXOSILLIEV B COCTAB (PUIbT—
pa). HamoTKy KaTyLLIeK UHOYKTUBHOCTU Xenarerb—
HO MPOU3BOAWTL Ha kapkacax 6e3 NMpUMeHeHus
theppomarHETVIKOB U3—3a VX CyLLIECTBEHHOM HENv—
HeitHocTV. COOTBETCTBEHHO. BO3AYLLHbIE KATYLLKM
VHIyKTUBHOCTU MOMy4alOTCs JOCTATONHO FPOMO3—
DKM, Kpome TOoro, CyLLIECTBYET NOMPELLHOCTE Ha—
MOTKW, KOTOpas He MO3BONSET 06eCreHTh TOHHO
paccuuTaHHyto HacToTy cpesa.

MpoBoA, KOTOPLIM BELETCH HAMOTKA KaTyLUEeK,
06r1a026eT KOHEYHLIM OMUHECKVIM COMPOTVBINEHN—
€M, HTO B CBOIO 04EPEb, NPUBOONT K yMEHBLLIEHUIO
KIMA cucteMb! B LENOM Y NpeotpasosaHuio HacTu
nionesHoin MotHocT YM B Tenno. OcobeHHo 3a—
METHO STO TIPOSBNSETCS B aBTOMOBUIBHBIX yCWII—
Tensx, rae NTarLLee HarpsHKeHWe orpaHnyeHo
12 B. MoatoMy A9 1oCTpoeHUs aBTOMOBWTBHBIX
CTEpEeOCVICTEM HacTO NPUMEHSIOT T MoHKEHHO—
IO COMPOTVIBNEHUA 0OMOTI (2. ..4 OM). BTakoi e
CTEME BBE[IEHWE LIONOIHUTENBHOIO CONPOTUBNE—
Hus unbTpa nopsiaka 0,5 OM MOXET NpUBECTU K
YMEHBLUEHWIO BLIXOAHOM MOLUHOCTUHA 30... .40 %.

IMpy NpOEKTUPOBaHWM BLICOKOKA4ECTBEHHOTO
YCWTUTENS MOLLIHOCTV CTaPaIOTCS CBECTU K MAHUMY—
My €r0 BbIXOAHOE COMPOTVBNEHVE AR yBENHEHMSA
crenenupemndwmposanua [ T. MpuveHenve naccve—
HbIX UNBTPOB 3aMETHO CHXAET AieMNvpoBaHve
[T, NOCKONbLKY TOCNENOBATENBHO C BLIXOOOM YCH—
TMTENS NOOKIKOHAETCA AOMONHUTENTBHOS PEaKTVB—
HOE ConpoTURINEHVE unbTpa. [na cryLarens 3to
TPORBNAETCA B NOSIBNEHUM «ByOHALLIX> 6acoB.

ObheKTUBHBIM PELLEHVEM ABNAETCA UCTIONb—
30BaHVe He MAaCCHBHBIX, @ aKTUBHBIX AMEKTPOH-
HbIX (DUINBTPOB, B KOTOPbIX BCE NEPEYUCTIEHHBIE
HEN0CTaTKW OTCYTCTBYHOT. B 0Tnnyme oT naccue—
HbIX WTETPOB, 8KTUBHBIE (PULTPLI YCTaHaBN-
BaroTes 0o YM. Kak nokazaHo Ha puc. 2.

AKTUBHBIE PULTPBI NpeacTarnaloT cobon RC—-
(PUNLTPLI Ha OMepaLMOHHBIX yeunuTtensix (OY).
HecnmkHO NoCTPOWTL aKTUBHBIE (OWTETPBI 3BYKO—
BbIX HaCTOT JII0BOr0 Nopsaka v € nmobom YactoTon
cpeaa. PacueT nofo6HbIX MILTPOB MPOM3BOaUT—
€1 N0 TabnuyHbIM KO3ghuLMeHTaM ¢ 3apaHee
BbIGPaHHBLIM TUMOM (PUTETPA, HEOOXOAMMBIM MO—
PAOKOM W YacToToM Cpesa.

Mcnonb3oBaHue COBPEMEHHBIX 3NEKTPOHHBIX
KOMMOHEHTOB NO3BONAET U3roTaBNMBaTL (OWTT—

2500..4000 My AC
TpagyuUoHHO PWETPBI U3rOTaBNUBA— PunbTp I_E
10T € MpyMeHeHVeM naccverbix LCR-ane— BU F:‘M BY
MEHTOB W YCTaHaBNMBAOT HEMOCPECTBEH— j:ﬂ
HO Ha BbIXOE OKOHEYHOro ycunurens . L&
MOLHOCTH B Kopryce AC. ool ¢y j:ﬂ cy
CUrHan
OnHakoy NoAoBHOrO UCTIONHEHMS CyLLIe—
CTRYET psifi HeOOCTATKOB. Bo—TepBbIX, A D_
obecreqeHVs HEOOXOAVMBIX HaCTOT cpesa HY — M j:@ H4
npvxopuTea paboTark ¢ JOCTaTouHO 6051b—
Puc. 2
AC
DUNBTP |_£ b, 06napaKoiLvie MUHUMaSBHBIMU 3Ha4e—
BY E' By | HVAMWYPOBHEH COBCTBEHHBIX LLYMOB, Ma—
IbIM 3HepronoTpebnerveM. rabapuramv v
5 LA NPOCTOTOM UCToNHEHUA. B pedynbTare nc—
Bxoawoit _’ 2 cy cy | TONb30BaHWE akTUBHLIX UNLTPOB NPYBO—
curwan | VT K yBENUYEHVIO CTENEHM eMTIc pOBa—
D_ Hua T, cHWXaeT NoTepu MOLLHOCTH,
HY :[li( HY | yMeHblLAET oKakeHus vyBenameaet KIL
3BYKOBOCTIPOVI3BOASILIENO TPAKTA B LIESIOM.
K HepoCTaTkaMm Tako apXUTEKTYPbI OTHO—
Puc. 1 CUTCA HEOBXOAUMOCTL UCTIONB30BaHWA HE—
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CKOMBKWX YCUNTENEN MOLLIHOCTU U HE—
CKOTLKIMX Nap NPOBOAOB LS NOAKITIOHE—
Hus aKyCTUHeCKKX encteM. OpHaKko B Ha-
cTofillee BpeMs 3TO He ABNAETCA
KPUTVMHBIM. YPOBEHL COBPEMEHHBIX TEX—
HOMOMA 3HAHUTENBHO CHA3WI LIEHY M pa3—
mepbl YM. Kpome Toro, nosiemnock goc—
TATO4HO MHOTO MOLUHBIX yCUNUTENEN B
VHTErparibHOM VCMONMHEHUM € OTIIHHBI—
MW XapakTepUCTUKaMU, NOAXOAALLMMK
Jaxe ana npoceccMoHasbHOro npuMe—
HeHus. Ha ceropgHALHUI oeHb cyle—
creyeT pap VIMC ¢ Heckonbkumy YM B
onHOM kopnyce (chupma Panasonic Bbi-
nyckaet IMC RCN311W64A-P ¢ wec-
TiH0 YCUNMTENSIMU MOLLIHOCTU Crietvasb—
HO ANsi NOCTPOEHUSI TPEXMONOCHBIX
ctepeocucteM). Kpome Toro, YM MOXHO
yCTaHOBUTL BHYTPM AC MCTIONG30BaTHL KO—
pOTKue NpoBoga 6ONbLLOTO CEHEHUs st
NOLKIHOMEHUSA FONIOBOK IPOMKOrOBOpUTE—
TEN, @ BXOOHOM CUrHan NopaBaTh MO TOH—
KOMy 3KpaH1poBaHHOMY kabento. EcnvHe
ynaetcs ycraHosuts YM BHYTpM AC. npn-
MEHEHIE MHOrOXWTEHBIX COEUHUTENb—
HbIx Kabernen He NpeacTaBnseT cobomn
CIIOXHOW MPOBNeMbI.

MoapenupoBanue

M BbIGOD ONTUMANLHOM
CTPYKTYDb] aKTUBHbLIX
thunoTpOB

Mpu nocTpoeHun 6510Ka aKTUBHBIX
WIETPOB NEpBOHAYASTLHO BbINO peLue—
HO KCTIONBL30BATL CTPYKTYPY, COCTOSLLYHO
13 ¢hunbTpa BLICOKON HacToThl (OBY),
hWETpa CpenHEN HacTOTLI (NONOCOBON

1.20 *

PUNLETPOB MOXHO CHUTATE OMTU—
MarsbHbIMKU 4Ns SaHHOM cucTe—
Mbl. [Npu pancHeiwem copure
HYaCTOTHLIX XapaKTEpUCTUK
WNLTPOB (ConpsieHyie Mo ypoB—
H0 0.97) HabnogaeTes nossne—
Hue BbIbpoca B npoxopHon AHX
B TOYKE CThbIKa XapaKTepucTuk
ULTPOB (puc. 6).

OCHOBHOM MPUHMHOIN HEMVHE—
HOCTU MpoxopHou AHX sBnseTcs
HaIHmMe (Pa30BbIX UCKEXKEHUI HA
rpaHmLax 4acToT cpesa unkTpos.

PeLumts nopo6Hyto npobnemy
Mo3BOJIAET NOCTPOEHME CpefHe—~
YacTOTHOro ChunbTpa He B Buae

nnbTp, GCY) U dmrbTpa HUBKOM HacTo~
Tol (OHY).

3710 CXeMOTEXHUYECKOe peLleHue
6b1r10 NpakKTUHEeCKW peanusosaHo. brin
NOCTPOEH 610K aKTUBHBIX chnTbTpos HY,
BY uNd. B kauecTBe Mopenu Tpexno—
nocHoit AC 6bin BIGpaH TpexkaHasbHbIN
CyMMaTOp, 0BECTIEYMRALOLMIA CyMMUPO—
BaHWe HacTOTHbIX KOMIMOHEHT (puc. 3). 000

Mpu cHsiTMn AHX Takom cucteMbl Mpy 10
onTUManbHO NogoGpaHHbBIX YacToTax
Cpe3a OXUOANoch MosyHUTL TUHERHYIHO
3aBUCUMOCTL. HO pe3ynbTaTthl Okasanuck ga—
nekv oT NpepronaraeMbix. B Touxkax conpsxe-
HWA XapakTepUCTUK hunsTpoB Habnpanveb
NPpOBas1bl UM BLIGPOCH! B 3aBUCUMOCTH OT CO—
OTHOLLEHWS HACTOT Cpe3a CoCeIHUX (hUIbTPOB.
B wrore nop6opom 3HaueHuit HacToT cpesa He
yAanock NpyBecTy NpoxoaHyto A4X evctemel K
NuHelHOMY BURY. HenuHenHoCTL MPOXoaHON
XapaKTePUCTUKA CBUAETENLCTBYET O HAMUYUK
HACTOTHBIX UCKEKEHUM B BOCMIPOMU3BOAUMOM My—
3bikanibHOM ochopMneHy. PesynsTarhl akene—
pvMeHTa npeacTaBneHbl Ha puc. 4—6. Puc. 4

090

080 -

030

BY CYMMATOP

il

CY

Bxog

D)

H4

[

Bnok ¢punstpoe  Mogens AC

Puc. 3

nonocoBoro ¢unbTpa, a ¢ uc—
NONb30BAHWEM BbIUUTAIOLLIErO
cymmaropa Ha OV. Xapaxtepuc—
Tuka Takoro OCH hopmmpyeTtcs B
COOTBETCTBMM € HOPMYION:

UC"I = Uax - UH"I - UBH'

CTpyxTypa Takoi cuctemel
npencrasneHaHa puc. 7. Mputa—
KOM crocobe hopMypoBaHnsa ka—
Haua cpeaHvX YacToT nponafaeT
HeobxoouMOCTb B TOYHOM Ha—
CTPOVKe COcCepHUX HacToT cpe3a
OWILTPOB, T. K. CPeAHEHACTOTHbINA
curHan chopMUpYETCs BbMUTaHM—
€M U3 MOJSHOrO CArHana curHasios
HUIETPOB BBICOKUX M HU3KMX Hac—
TOT. KpoMe obecrieHeHns Banmmo—
nononHatoLLmx AYX, y unsTpos
MOITYHAHOTCS TaKKE U KoMriemeH—

160 1K

Puc. 6

unncTpupyet conpsxxeHvne OHY u
®BY no ctanpapTHOMY ypoBHIo 0,707.
Kak BUIHO 13 pucyHKa, B TOHKe Comnpsi—
XEHWA pesyrsTupyroLan A4X (nokasa—
Ha KPACHBIM LIBETOM) UMEET CYLLIECTBEH—
HbI npoBan. Ecnu xapakTepueTuku
paspBuHyTh, MIy6uUHa U LUMDUHA Npo—
Bara eLLe 6ornee ysenuumBaeTces. Pue. 5
WITIIOCTPUPYET COMpshKe—
Hve ®HY u ®BY no
ypoBHto 0,93 npu cgure
4acTOTHBIX XapakTepuc—
TUK prbTpPOB. 372
3aBUCMMOCTb MOKa—
3blBAETMVHUMET— |
HO [IOCTVDKVMYHO He—
paBHOMEPHOCTb
npoxogHon AYX,
NOITy4eHHOM NyTeMm
nopéopa 4acror
cpesa (uUNbLTPoB.
Kak BugHous puc. 5,
AYX saBHO He nn-—
HeiHa. lpu aToM
4acToThl cpesa

100

oed

040
Bbixog

0.20

Puc. 8

0K

TapHble GHX, yTo rapaHTpyeT oT—
CyTCTBME BLIGPOCOB U MNPOBANOB B
CymmapHoin A4X BCer CUCTEMBI.

AYX cpegHe4acToTHOro 3se—
Ha ¢ Yactotamu cpesa F_ =
=300 yu Fcp2 =3000 Ny npuee-
IieHa Ha puc. 8. lNo cnagy A4X
obecneuvBaeTcs 3aryxaHue He
6onee 6 nb/oKT, UTO, KaK noka-
20K

Bxog ——

CYMMATOP

Puc. 7

100

5
v

) 2.
: i

Mogens AC

> Bbixog,

Bnok dunetpos

20k

1K 10K

47
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3bIBAET MPAKTUKa, BMOSHE [OCTATOMHO [ Mpak—
Tu4eckol peanuaaum OCY 1 nonyveHns kave—
CTBEHHOr0 3ByHaHus AC.

MpoxogHon KoahUUMEHT Nepefaqun Takou
cuctembl ¢ OHY, ©BY 1 ®CH Ha BbMMTaIOLLEM
CyMMaTOpE MoJTyHaeTcs IMHeHLIM BO BCEM Ana—
nasoHe 4Yactot 20 Iy...20 Ky (puc. 9). MonHoc-
THO OTCYTCTBYIOT aMIUIATYAHBIE U (ha30BbIE UCKA—
KEHUsI, HTO 06ECNEHMBAET KPUCTANBHYIO YACTOTY
BOCMPOV3BOAVMOTO 3BYKOBOIO CUrHana.

roea, =1,4142ub, =1,0—1abnmytble Kot
hrumenTel, a C1 1 C2 BRIGUPAIOTCS U3 COOTHO—
wenms C,/C, >b,/a,? npuyem He crepyeT BeIGn—
parb oTHoLLeHve C,/C,; MHOro 60MLLLM NpaBoi
4aCcTh HEPABEHCTBA.

Cxema OBY BTOpOro nopsaakanpencraeneHa Ha
puc. 12. Ero pacyet npouasoauTes no hopmynam

1
WR, = &
4rF,

cpesa

R, =

nF,

cpeaaca1 Cb1 ’

1
00 o

080"
UGU|

o.nu'-
t

H

020¢
1

ooo! N
1 10 100

Pwuc. 9

Ha pwc. 10 npeacTaBneHa cxema BeIMUTAIOLLIE—
rocymmaropa. K Hepoctarkam nofoBHoro peLlie—
HUSt MOXHO OTHECTU XXECTKME TPeBOBaHUS K TO4—
HOCTW HOMUHaNOB peancTopos R1, R2, R3. Ot

Uskix

I

Pwc. 10

PE3NCTOPBI IOMKHBI MCMONb30BATHCA C AOMyCKa-
My He 6onee 1 %. OpfHako Npy BO3HUKHOBEHWM
npo6neM ¢ Wx NprobpeTeHrem coanaHcupoBaTL
CyMMaTOop MOXHO ByAEeT, Mcnonbays BMecTo R1,
R2 nopcTpoeyHbie peancTopsl.

BanaHcvpoBka cymMaTopa BeINONHAETCA Mo
cnepyroLlei metopuke. CHavana Ha Bxof cneTe—
Mbl (PUIETPOB HEOOXOAMMO NOLATL HASKOHACTOT—
HOE KonebaHme C 4acTOTON, HAMHOTO HUXKE Yac—
TOThI cpesa OHY, Hanpumep 100 Ny, UameHss
conpoTueneHue pesuctopa R1, Heobxooumo yc—-
TaHOBUTL MUHMMASTEHBIA YPOBEH CUrHAMA Ha Bbi—
XOfie CyMMaTopa. 3aTeM Ha BXOS CUCTEMBI (PMNb—
TPOB MopAaeTcs konebaHne ¢ HacToToMN 3aBeJOMO
6orbLLeR HacToTel cpesa OBY, Hanpumep 15kI'L.
MopcTpaveas R2, onaTe ycTaHaBMBaoT MUHW—
MankHbI YPOBEHL CUrHana Ha BbIXOLE CyMMaTO—
pa. HacTpoiika 3akoHueHa.

MeToaumka pacueTra
axkTuHbIx ©HY v ©BY

Papvomotutenm camm MoryT paccumrats OHY
1 ®BY Ha HeobxoMMyI0 HaCTOoTY Cpesa, UCTorb—
3y CrieaytoLLme BbIKITaKW.

Kak nokazbisaeT Teopys, s (ounsTpaumm HYa—
CTOT 3BYKOBOIO ivianasoHa LenecootpasHo npu—
MeHATL (oUNbTPLI BatTepeopTa BTOPOro Ui Tpe—
Thero nopsiaka, obecneqmsaroLLve MUHUMaNbHYHO
HEPaBHOMEPHOCTb B MOMIOCE MPOMYCKaHWA.

Cxema ®HY BTOpOro nopsnka npeacTasneHa Ha
pue. 11. Ero paceT nponasoauTes no hopmyrne:

R _R. _2Cs +,/a?C2—4b,C,C,

R 4nF,..C.C, ’

cpesa

48

= rpe C=C,=C, (3aparor-
cA nepefi pac4eToMm),
aa,=14142nb,=1,0—
T€ Xe TabnuHbIe KO3th—
OULMEHTBI.
CneupanvcTol otaena
«MacTtep Kut» pazpabo—
Tanu v uccnenoBany xa—
PakTepucThkK Takoro
6noka pyneTpos, cona—
[LaloLLero MakcuManbHon
OYHKLMOHANbHOCTBIO U
MUHUMANEHBIMK rabapy—
Tamu, YTO SIBNAETCACYLLIE—
CTBEHHBIM MPK MPUMEHE—
HWW yCTPOIACTBA B ObITY.

10K 20K

= = ‘LC1 :
I 1 |£

Wcnonb3osaHne COBPeMeHHOM 3NeMEHTHOM 6a3kl
MO3B0/IMNO 0BECTIE4UTH PA3PabOTKE BRICOKOE Ka—
4eCTBO.

TexHuYeckue xapaKTepnucTUKmn 6noka
cdunsTpos

Hanpsbkerure nutanua, B—12...30
Tok norpebneqrs. MA—10
HY domnbTp
Yewnerme Brornoce npornyckanms, A6 —0
3aTyxaHue BHE NONOCHI NPOMyCKaHus,
nb/okt — 12
Yacroracpesa, ['y—300
BY domnbTp
Yewrienve Brionioce nportyckans, Ab—0
3aTyxaHue BHEe NONOCHI NPONYCKaHUs,
nb/okt — 12
Yactotacpesa, 'y—3000
CH dhmnbTp (NONocoBon)
Yewrerve B nionoce nporyckanvs, Ab—0
3aTyxaHve BHEMOFOChI MporycKkaHms, (B/okT—6
Yacrotsl cpesa, 'y — 300, 3000
Paamepr! nevarHol nnatbt. MM — 61x42

MpyHUMNUansHas cxema akTMBHOIO (hrnkTpa
nokasaHa Ha puc. 13. MepeyeHb 3neMeHToB
unsTpanpueeeHBTaoN. 1.

OUNLTP BLIMOSHEH Ha YETLIPEX OMEPALIMOHHIX
yevrmrensix. OV o6beIMHEHS 1B OIHOM KOpIYCe MVK—
pocxembi MC3403 (DA2). Ha DA1 (LM78L09) co-
6paH CTabUnM3aTOp MTAIOLLIEr O HAMPAXXEHWS CCO—
OTBETCTBYHOLLMMA OUMBTPYIOLLIMMKOHAEHCATOpAMM
C1,C3noexony nC4noeeixony. PeayctvieHbIA fg-
nvtenb R2, R3 v koHpeHcatop C5 obecneumsaot
VICKYCCTBEHHYHO CPEOHIOO TOHKY.

Ha QY DA2.1 BbinonHeH 6ydepHbI kackas,
COMPSDKEHVS BBIXOAHOMO W BXOAHBIX CONPOTUBIE-
HWIA MCTOYHMKA CyrHana v punsTpos HY, BHK CH.
Ha OV DA2.2 cobpaH pmnetp HY, Ha OY DA2.3—
huneTp BY. OV DA2.4 BRINONHAET (hyHKLO hop—
MUpoBaTeENs Nonocosoro CH conneTpa.

Ha koHTaKTsI X3 1 X4 nofaeTca HanpshkeHne -
TaHus, Ha X1, X2—BxopHov curHan. C KoHTakTos

C13

Pwc. 13
Ta6nuuat X5, X9 cHnmaeTcs oTdune—~
NMo3vyun HauwmeHoBaHve Kon. TPOBAHHbIIA BLIXOOHOW CVT—
C1,C4 0,1 mk® 2 Han g Tpakta HY; ¢ X6,
C2, C10, C11, C12, 047 mKd 7 X8 —B4ncX7,X10—CH

C13,C14, C15 ’ TPaKTOB COOTBETCTBEHHO.

C3,C5 220 mk® 16B 2 BHeLwuHWiA BUA omnbT—
C6, C8 1000 n® 2 pa nokasaH Ha puc. 14.
c7 22 H® 1 ne4yartHas nnata — Ha
C9 10 H® 1 puc. 15, pacnonoxexve
DA1 78L09 1 311EMEHTOB —Ha pvc. 16.
DA1 MC3403, LM324, LM2902 1 KOHCTPYKTVBHO (VTP
R1...R3 10 kOm 3 BLIMOMHEH HA NevaTHoM
R8...R12 10 kOm 1 % 5 nnare u3 gonbrupoBaH-
R4...R6 39 kOm 3 HOTO CTEKJSIOTEKCTONUTA.
— LUTbipeBOM pa3beM 2-KOHTaKTHbIA| 2 KoHeTpykuma npegycmar—
— LLUTbipeBOr pasbeM 3-KOHTaKTHLIA| 2 puBaeT YCTaHOBKY MNyiaThi B
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craHaapTHIM kopryc BOX-Z24A, ansato-
ro NpefycMOTPEHLI MOHTEXKHBIE OTBEPCTUA
o Kpasm riarsi avameTpom4 n8 v, Mna—
Ta B KOPMYCE KPENWUTCH ABYMSA BUHTAMN—
camopesamu.

puropwii FaHunyes,
ganichev@masterkit.ru
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Pwuc. 16

«Mactep KUT» nogrotosun Hatop NM2116, cocrosiui
13 NeyaTHoM NNaTkl, BCEX HEOBXOOUMBIX KOMMOHEHTOB, py—
KOBOLCTBA N0 COOPKE U HACTPOMKE.

AKTVBHBIV TPEXMONOCHBIA (IUNLTP XOPOLLO 3apeKoMeH10-
Bau cebs npu paboTte COBMECTHO C YCUNMTENAMI MOLLIHOCTI
NKO057, NM2011, NM2012, NM2031, NM2032, NM2033 n
NM2034.

Bes npopykuua «Mactep KUT» npefctasneHa Ha
www.masterkit.ru v B katanore <MACTEP KUT~». Ha caitte
Bbl HaAeTe AnA ce6s MHOTO HOBOO U MHTEPECHOTO.

CnpaluvBaiiTe anekTpoHHbIe Habopbl 1 mogynu «Mactep
KWUT», katanoru «Mactep KUT» v xxypHansl «CxemoTexH/-
Ka» MarasuHax paguopeTanei Balero ropoaa.

Anpeca HeKOTOpPbLIX Mara3mHoB,
B KOTOPbIX MOXXHO npuo6pecTn npoayxumio «Macrep KUT »

Poccus

Mockea, «MuTpakor», 3-i1 Maenosckuiinep, B. 14/18, ctp. 1. Ten: (095) 921-42—
64, Ten/thakc: 959-90-66, 959-96-32, e-mail: mtk @ mitracon.ru. Mpoesg goct. m.
«CepnyxoBckasi», «[aseneLikas», ganee 10 M H. NELLIKOM.

«Hunm Qyne, yn. Berosas, p. 2. yn. MunAposckoro, . 39. Ten. iMHOIA CrIPpaBoyHOM:
(095) 945-52-51,945-52-81, e-mail: sales@chip—dip.ru, www.chip-dip.ru.

«MVTUHCKMI» PALIMOPBIHOK, HOBbIV MANATO4HBIA FOPOLOK 38 PLIHKOM, Nanarka «MA-
CTEP KUT». Mpoe3a Bo €T. M. « TYLLIWHCKas», aBT. 2 Ui MapLUPYTHBIM Takeu 0
paavopbiHKa. Bpems paboTbl no BbIXOAHbIM AHAM: 9.00—17.00.

«LiapnupiHO» , papvopeIHOK, MecTo 126. Mpoeap aocT. MeTpo «LlapuiuHo», panee
neLkom 5 My, Bpems pabotbt: 9.00 — 16.006€3 BbIXOAHDIX.

«Ha Moxaiike, papmopbiHoK, Mas. 14/22. Mpoeap focT. M. «Kuesckas uim «Mo-
riofexHas», fanee 6ecrarHbiM 3KCrpeccoM Ao MarasuHa « Tpy kurax. Bpemn pabo-
Thl: 9.00 — 18.00. BbIxogHOM AeHb: NOHEAENbHYK.

«[ockuTropr», HaBOPb MO NONTE HANIOXEHHBIM raTexom, e—mail: post@solon.iu,
http:/fwww.solon.ru. 111401, r. Mockea, a/s 1. Ten. (095) 176-18-03.

«Mera-3nexTpoHvka», e-mail:info@megachip.r,

WWW.icshop. iU — MarasviH aneKTPOHHBIX KOMIoHeHToB on-ling

C.-Tetepbypr, «flotok>, yn. Borbiuas Myukapckas, o. 41. Ten: (812) 327-32-71,
(pakc: (812) 325-44-09, e-mail: escor_radio@mail.ru

BapHayn, «3riekipoMapker>, yn. TutoBa, A. 18, 2-on a1ax. Ten. (3852) 33—
48-96, 36-09-61, e-mail: elekiro@eastnet febras.ru, www.elekiro.febras.ru

BragveocTok, «ChipSet», Maptyaarckuid mpocnexT, 8. 20, k. 314. Ten: (8152) 40-
69-03, (pakc: 26-17-27, e-mail: chipset@interdacom.ru

Bonrorpag, «Merarpor», yn. Metporpaackas, f. 3. Ten: (8442) 43-13-30, e-mall:
3271@malilur.ru

ExarepuH6ypr, «Paanokny6», yn. Mansieea, . 90. Ten: (3432) 56-48-36, e-
mail: rclub137@aspol.ru

MypMaHCK, «PaauonaBkar», «PapvotexHuka», «3NeKTPOHUKa» CETb Marasu—
HOB, yn. ManaHuHa, B. 5. Ten: (8152) 45-62-91 e-mail: nafikof @radel.kazan.ru

HabepexHbie HenHbl. «[lenbrar, Ten. enyHoi CripaBoqHow: (8552) 42-75-04, 42—
02-95, e-mail: vic@nvkz kuzbass.net, http://defta—v.chat.ru/

Hogoky3HeLK, «Papuorexrika», yn. Boposckoro, f, 13. Ten: (3843) 74-59-49, e~
mail: wolna@online.sinor.ru

Hosocubupcek, «Paavopetani», yn. NenvHa, b. 48. Ten/taxc: (3832) 54-10-23,
e-mait: wolna@oniine.sinor.ru

«Pagwviomarasun», yn. leopeaudeckasn, o. 17. Ten/taxc: (3832) 54-10-23,
e-mal: alex. minus@norcom.ru
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Hopmnbek, «Paauotosapel», yn. Mvpa, . 1. Ten/tbakc: (3919) 48-12-04
e-mail: stavtvt@mail.ru

Craeponion, «Tenesaruactue, yn. [Joearopues, A. 4a. Ter: (8652) 35-68-24, e-mail:
koketka@koketka.stavropol.net

«PapyopeTanv, nep. Yepraxoeckoro, . 3. Ter: (8652) 24-13-12, chaxc (8652) 24-23-15,
e-mailalexasal @infopacru

TONbATTH, «3REKTPOHHbLIE KOMIMOHEHTBI», Y. PEBOMOLMOHHaS, 1. 52. Ter: (8482) 33-
96-54, e-mail: impulse @infopac.ru

«Pagromapket», yn. dzepxuHckoro, B. 70. Ten: (8482) 32-91-19, e-mail:
radiom@tula.net

Tyna, «Caiua», KpacHoapmetckui npocnex, B. 7, ocme 1.12. Ten. (0872) 20-01-93,
e-mall: vissa@sibtel.ru

TIOMeHb, «3neKTpoHuKa, yi. Tynbekas, B, 1. Tenkpakc: (3452) 32-20-04, e-mail:
bes@diaspro.com

Ydpa, «TB Cepauc», np—1 OkTsA6ps, A. 108. Ten: (3472) 33-10-29, 33-11-39, e-mal:
tvservice@pop.redcom.ru

Xa6aposck. yn. LepoHosa, 0. 75, od. 13. Ten: (4212) 30-43-89

Benapych

MmHCK, NMpOaaKa Nof 3akas, cpok Ao 5 aneih. Ten. (375-17) 288-13-13, 282-03-37.
MoB. 8-029-682-03-37.

Yipana

Kues, «/nupatusa», yn. Apocnasos Ban, 28, nomeLLeH1e CeparcHOr O LIEHTpa
«SAMSUNG»;

PbIHOK «Pagyonioburent», . YimHekoro, 4, Toproeble mectaNe 35, 36.

Ten.(044) 224-02-50, 235-21-58, thaxc: (044) 235-04-91, mgkic@gu.kiev.ua

«Vvpapy, yn. Jertapeeckas, . 62, 51 31ax, odmc 67. Tenitharc: (044) 495-21-09,
495-21-10, e-mail: masterkit @tex kiev.ua

PbIHOK «PammoniobuTenb», yi. YiumHCKoro, 4, Toproeble mecta Ne45, 46,47, 108, 109.

«HUKC», yn. OnopeHum, 1/11, 1512, 24. Ten: (044) 516-47-71, 290-46-51, e-mail:
chip@nics kiev.ua,, http:/iwww.nics kiev.ua
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{(NMpoponxenne. Hauano — Ne 12/2002)

CoBpemMeHHbie

umdpo-aHanorosbie
npeob6bpa3osarenu chupmbl Maxim

Uundrpo-aanorosbie
npeob6pazoBarenn

C nocnepoBarTenbHbIM
umHTeptencom

Lingpo—aHanorosbie npeobpasosarenm ¢ roc—
NefoBaTenbHbIM UHTEPENCOM NOLPA3AENsIoTCA
Ha TpU Ipynrbl 10 TUIY MHi eperica: ¢ nocnepo—
BaTenbHbIM NepuepuiHbiv nHTepdecom SPI;
nocneaoBaresibHbIM MHTepchercom PG (coBmec—
Tumbiv ¢ SMBUS) 1 nocnefosates IsHbIMA MHTEP—
(hencamm apyrvx Tvnos. B 1a6n. 3 npmeepeHbl

DaHHble Ha Mykpocxembl DAC ¢ vHtepdeicom SPI
VACTIONb30BaHbI TAKVE XE 0603HAYEHVS, Kak U B
Taon. 1.

B Taén. 4 npuBeaeHs! faHHbIe [ MUKPOCXEM
DAC ¢ wHTepdeiicom IC.

BTaén. 5 npvieeeHsl mmkpocxembl DAC ¢ opy—
MM MHTEpdIEncamm.

AHanmz npuseaeHHbIX TabnnL, a Takxe pac—
CMOTpEHVE Hanbornee MHTEPECHBIX MUKPOCXEM
LmMbpo—-aHasniorosbIx Npeobpasosarenei 6yayT
NpVBEAEHBI B CNEAYIOLLEN HaCTV CTATBM.

Tabnnya 3
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MAX5363 | 611 |U| 27.36 730 | 20 | W |ece| E 650123 | 068
MAX5364 | 6 11 |U| 45.55 230 | 20 | _nt |ecu]| E 6/SOT23 | 0.65
MAX5365 [ € |1 [U| 27.55 230 | 20 1T It |ectu| E 6/S0T23 | 0,65
MAX5383 | 8 |1 | U | 2.7.36 230 | 20 | It |ecio| E 550123 | 0.95
MAX5364 |8 11 | U| 45.55 230 | 20 | It |ectu| E 650123 | 0,95
MAX5385 | 8 | 1 |U | 2.7.55 230 | 20 | it Jecn| E 6/S0T22 | 0,95
MAXS50A | 8 | 1 | U | 2555 10 | 4 | Ext |wner |EC BIUMAX 145
MAX522 |8 |2 JU| 2.7.55 |25mA| 70 | Ext |ecrs| E.C | 8PDIP.300 | 2.25
MAX5222 |8 | 2 [U| 2.7.55 800 | 10 | Ex_Jecn] E BPDIP.300 | 1,25
MAXE223 |8 | 2 |U| 27.55 520 | 50 | Ext Jecw| E 8/50150 | 1,25
MAXE4GA | 8 |2 |U| 25.55 250 | 4 | It |wer |E.C| 850123 | 1,65
MAX549A | 8 |2 U | 25.55 10 | 2 ] Bx Jrer |EC| 850123 | 1,65
MAX512 16 | 2 U | 24,5255 | 28wA | 70 | Ext. |ecs|E,LC| _ SBWMAX .85
MAX513 | & | 3 |U| <2736 |28wA[ 70 | Ext. Jecs|E.1.C| &PDIP300_ | 2,85
MAX509 | 8| 4 |U| 4535 10mA | 6 | Ext. |ecn |E.LC| _ SluMAX 5.35
MAX510 | 8 |4 Ul 455 10mA | 6 | Ext. Jectn|E.1.C| &/PDIP300 | 519
MAX5105 | 8 |4 (U] 27.55 | 1wA | 6 | Ex lec| E | 14/PDIP.300_ | 2,80
MAX5106 | 8 | 4 |U| 27.55 | iwA | & | Ext Jecn| E 14/S0.150 | 2,80
MAX533 | 8 |4 TUl 27.36 113wA| 6 | Ext_|ecu|E..C| 14/PDIP.300 | 2.80
MAX532 16 |41 U] 45.55 [13mA| 8 | Ex_lecu|E 1,Cl  14/S0150 | 2,80
MAX5258 | 8 | 8 [U | 45.55 |14wA| 10 | Ext_Jecn] E | 20/PDIP.300 | 2,30
MAX5259 |8 | 8 |U| 2.7.36 | 14wA| 10 | Ext_lecte| E 20/50.300 | 2,30
MAXG28 | 8 |8 U1 =12.215 |15mA| 1 | Ext Iwer |EL,C| 20/SSOP | 6,90
Maxs29 |8 |8 |u . 15mA| 1 | Ext |wer [E1,C| 1ePDIP300 | 565
MAXs04 |10] 1 |U| 4515 400 | 25 'fr’]‘: ec| E,C | 16/80.300 | 280
MAXE15 |10 11U 5 300 | 25 | Exi_jecwl E.C | 20/GSOP | 2.50
MAX5304 [10] T TU | 45 55 200 | 10 | Ext Jecis] E 16/0SOP | 1,60
MAX5354 | 10| 1 U | 45.55 200 110 | Ext |ecw|E.L.C| 16/PDIP.300 | 2.70
MAX5355 [10| 7 | U | 3.45.36 | 400 | 10 | Ext |ecs|E,1,C| _ 16/QSOP | 2,90
MAX5711 [10] 11U | 2.7.55 150 | 4 | it lectu| E,1 | 16/PDIP.300 | 1.20
MAX5158 [10] 2 |U| 45.55 650 | & | Ext_|ecn|E,1,C| _ 16/QSOP | 4.55
MAX5159 [10] 2 |U| 27..36 600 | 8 | Ext |ecu|E.LC] 16/QSOP | 4,55
MAXs232 |10 2 |U | 2.7.36 525 | 15 | _mt_ |ecin| E 16/0S0P | 448
MAX5233 [10| 2 |[U | 45.55 475 | 15 | I |ecin| E 16/0S0P | 4,48
MAX5236 [101 2 |U| 45.55 450 | 15 | Ext_Jecn| E T0uMAX | 3,59
MAX5237 [01 2 |U | 2.7.36 230 | 15 | Ext Jecin] E 10uMAX | 3.59
MAX5721 [10] 2 |U | 2.7.55 206 | 4 | Ext Jecs| E1 B/UMAX .49
MAXs250 (10| 4 [U| 45.55 080 | 10| Ext |eecw|E.LC 2‘;’5’;&%)0 495
20/PDIP.300
Maxsz2s1 (10| 4 |Uu| 30.36 980 | 12 | Ba |eo|E1c| 29PREI0 | 405
MAX6741 [10] 4 [U | 2.7.55 395 | 4 | Ex |ecin] E T0NAX | 2,85
MAX5308 [10| 8 |U T 27.55 |17wA| 5 | Ext lecn] E T67TSSOP | 5,30
MAX5300 11018 |U | 27.55 |1.7wmA] 5 | Ext lecn]| E 16/TSSOP | 5,30
MAXB120 112] 1 | U] 45.55 600 | 20 | i |eciol E 16/0SOP | 3.60
MAXS121 1121 1 U] 27.36 800 | 20 T 1t [ecra] E 16/QSOP | 2.80
MAX5122 [12] 11Ul 45.55 600 ] 20 | it Jecre] E 16/QSOP | 3,80
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Co3mante CBOE!

Tlocmagasemoie Rainbow Technologies
NEKTHPOHHDIC KOMROHEHIMS 110360141
Deanuzosams camvie chervie
U HECMAROAPMIbIE UOeU

Liuthpo-ananoroevie |

npeobpasosarenu

MAXIM

MapannencHeln viTepdeiic
PaspsigHoCTb -
8,10,12,13, 14 6ur
MocnepoBarensHbIn
uHTEP(renc
PaspsigHOCTL -
8,10,12,13, 14,16 6wt
1 BbICOKOCKOPOCTHBIE

bonee 180 HauMeHOBaHUi
LANS PELIEHUs
Pa3Ho06pa3HbIX TEXHUHECKMX
3apau!
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* Mocksa: Ten.: (095) 797-8993
e-mail: info@rainbow.msk.ru
o Canxr-Tietepbypr: Ten.; (812) 324-09-02
e-mail: spb@rainhow.msk.ru
e Muuck: Ten.: {10+ 37517) 249-8273
e-mail: chip@rainbow.by

 Exarepunbypr: Tern.: (3432) 76-14-07
e-mail: ural@rainbow.msk.ru
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MNpogomkeHve Tabmubl 3
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MAX5123 |12 1 |U | 2.7.36 600 | 20 | Int ecTE E 16/0SOP 3.80
MAX5174 |12 1 |U| 45.55 200 | 18 | Ext. | ects E 16/QSOP 3.15
MAX5175 |12 1 | U | 45.55 350 | 12 | Ext | ecmo E 16/QSOP 3.15
MAX5176 {12 1 | U | 27.36 200 | 18 | Ext. | ecw E 16/QSOP 315
MAX5177 |12 1 ] U | 27.36 350 | 12 | Ext | ecmo E 16/QSOP 3,15
MAX5302 (12| 1 | U 45.55 400 14 Ext ecTb E 8/uMAX 2,25
MAX531 [12] 1 U +5, 45 400 | 25 E"’:tt ecTE EIC 14/PDIP.300, 4/S0.150 5.45
MAX5352 |12 1 | U | 45.55 200 | 14 | Ext | ecmo ElC S/UMAX, 8/PDIP.300 4.20
MAX5353 (12| 1 | U | 3.15.36 | 400 | 14 | Ext | ects E.1LC 8/UMAX, 8/PDIP.300 4.20
MAX538 [12] 1 | U | 4556 300 | 25 | Ext | ecto E1C 8/PDIP.300, 8/S0.150 485
MAX539 |12| 1 |U| 4.5.55 300 | 25 | Ext | ecmo E1C &/PDIP.300, 8/S0.150 4,85
MAX551 |12 1 | 1 | 45.55 5 |008| Ext Het E,C 10/uMAX, 8/PDIP.300 3.95
MAX552 |12 1| 1| 27.36 5 |012| Ext et E.C 10/uMAX, 8/PDIP.300 3,95
MAX5712 |12 |1 |U| 2.7.55 150 | 4 | In ecTh E.l 6/S0T23 1,35
MAX5104 |12 2 |U | 4555 650 | 15 | Ext ecTh E 16/QSOP 3.75
MAX5154 |12 2 |U | 4555 650 | 15 | Ext | ecw E1C 16/PDIP.300, 6/QSOP 6,15
MAX5155 [12] 2 |U | 27.36 600 | 15 | Ext ecTE EIC 16/PDIP.300, 16/QSOP 6,15
MAX5156 |12] 2 |U | 45.55 650 | 15 | Ext | ecw E 1 C 16/PDIP.300, 16/QSOP 6,15
MAX5157 |12 2 |U | 2.7.36 600 | 18 | Ext | ecm E1C 16/PDIP.300, 16/QSOP 615
MAX5230 [12] 2 |U | 45.55 525 | 15 | Int P E 16/QSOP 7.75
MAX5231 |12 2 |U | 2.7.36 a75 | 15 | It Py E 16/QSOP 775
MAX5234 [12] 2 |U | 45.55 250 | 15 | Ext e E 10/uMAX 6,35
MAX5235 |12 2 |U | 2.7.36 430 | 15 | Ext P E T0/UMAX 6,35
MAXG3Z |12] 2 |U | #12.:15 | 10mA | 25 | Ext. | ecm E.LC 16/PDIP.300, 16/S0.300 8,45
MAX5722 |12] 2 |U | 27.55 205 | 4 | Ext P E SHMAX 4,38
MAX525 |12] 4 |U| 45.55 980 | 12 | Ext ecTh E.1C 20/PDIP.300, 20/SSOP 11,05
MAX5253 |12 | 4 | U | 30.36 980 | 16 | Ext P E1C 20/PDIP_300, 20/SSOP 11,35
MAX536 |12 | 4 | U | +12..+15. 5 | 25mA | 3 | Ext | ecs E.LC 16/PDIP.300, 16/SB.300, 16/SO.300 15,95
MAX537 |12 | 4 | U 5 22mA | 5 | Ext | ecmo E1C 16/PDIP.300, 16/SB.300, 16/S0.300 15,95
MAX5742 |12 | 4 |U | 2.7.55 395 | 4 | Ext | ecw o T0/MAX 567
MAX5306 |12 8 | U | 2.7.55 |17wA| 5 | Ext | ecw E 16/TSSOP 9,30
MAX5307 |12 8 |U | 27.55 |17wA| 5 | Ext | ecs E 16/TSSOP 9.30
MAX5130 |13 | 1 | U | 45.55 600 | 20 | Int v E 16/QSOP 4,62
MAX5131 [13] 1 | U | 27.36 600 | 20 | It = E 16/QSOP 4,62
MAX5132 |13| 1 | U | 45.565 600 | 20 | Int P E 16/QSOP 460
MAX5133 |13| 1| U | 27.36 600 | 20 | Int ecTh E 16/QSOP 462
MAX535 |13| 1| U | 45.65 200 | 16 | Ext ecTe E1C B/UMAX, 8/PDIP.300 4.95
MAX5351 |13] 1 | U | 3.15.36 | 400 | 16 | Ext ecTh ELC 8/uMAX, 8/PDIP.300 5,50
MAX5150 [13| 2 |U | 45.55 600 | 16 | Ext ecth E1C 16/PDIP.300, 16/QSOP 7,95
MAX5151 |13] 2 |U | 2.7.36 600 | 16 | Ext ecTh E1C 16/PDIP.300, 16/QSOP 7.95
MAX5152 |13] 2 |U | 45.55 650 | 20 | Ext P E.1C 16/PDIP.300, 16/QSOP 7.95
MAX5153 |13 |2 |U | 27.36 650 | 20 | Ext | ecw E1C 16/PDIP.300, 16/QSOP 705
MAX5141 [14] 1| U | 4555 200 | 1 | Ext Her E BIuMAX 6.50
MAX5142 |14 |1 | U | 45.55 200 | 1 | Ext et E 10/MAX 6,50
MAX5143 |14 1| U | 27.36 200 | 1 | Ext et E SIUMAX 6,50
MAX5144 14| 1 | U] 27.36 200 | 1 | Ext et E 10/uNIAX 6,50
MAX5170 |14| 1 | U | 45.565 200 | 18 | Ext | ecw E 16/QSOP 4,36
MAX5171 |14| 1 | U | 45.55 350 | 12 | Ext. | ecmo E 16/QSOP 4.36
MAX5172 (14| 1 | U | 2.7.36 200 | 18 | Ext | ecm E 16/QSOP 4.36
MAX5173 |14| 1| U] 27.36 350 | 12 | Ext | ecro E 16/QSOP 4.36
MAX544 14| 1 | U | 475.625 |11mA| 1 | Ext Het E.C 8/PDIP.300, 8/S0.150 7.90
MAXGa5 |14] 1 | U | 475.625 |1imA| 1 | Ext Het EIC 12/PDIP.300, 14/SB.300, 14/S0.150 7.90
MAX5544 |14 1 | U | 475.625 |11mA| 1 | Ext et E C &/PDIP.300, 8/SO.150 4,20
MAX541 |16] 1 |U | 475.65 |1imA| 1 | Ext Het E,C &/PDIP.300, 8/S0.150 9,95
MAX54Z |16] 1 | U | 475.556 |11wA| 1 | Ext Het EIC 14/PDIP.300, 14/SB.300, 14/S0.150 9,95
MAX5441 |16 1 | U | 45.55 200 | 1 | Ext net E.C BIUMAX 9,95
MAX5442 |16 1| U | 45.55 200 | 1 | Ext et E.C 10/IMAX 9.95
MAX5443 |16 1 |U | 2.7.36 200 | 1 | Ext et E,C SIUMAX 9,95
MAX5444 |16| 1 |U | 27.36 200 | 1 | Ex et E.C 10/uMAX 9,95
MAX5541 |16] 1 | U | 4.75.525 |11wmA| 1 | Ext et E,C &/PDIP.3008/, SO.150 4,50
MAX5631 |16 [32| U tgg:i;;g 82 wA Ext | ects E 64/TQFP-7x7, 68/QFN-10x10 49.95
Maxses2 | 16|32 | U | *255+TLE | g7 ua Ext | ects E 64/TQFP-7x7, 68/QFN-10x10 49,95
MAX5363 |16 {32 | U jgg:i;;g 82 MA Ext ecth E 64/TQFP-7x7, 68/QF-10x10 49,95
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MAX5360 6 1 U 27.36 230 20 Int ecTb E 5/SOT23 0,65
MAX5361 6 1 9] 45.55 230 20 Int ecTb E 5/SOT23 0,65
MAX5362 6 1 U 2,7.55 230 20 Int ecTb E 5/SOT23 0,65
MAX517 8 1 U 45.55 3,5 MA 6 Ext ecTb E, I, C 8/PDIP.300, 8/S0O.150 2,10
MAX5380 8 1 9] 2,7.36 230 20 Int ecTb E 5/SOT23 0,95
MAX5381 8 1 9] 45.55 230 20 Int ecTb E 5/SOT23 0,95
MAX5382 8 1 U 27.55 230 20 Int ecTb E 5/SOT23 0,95
MAX518 8 2 9] 45.55 6 MA 6 Int ecTb EIC 8/PDIP_300, 8/S0.150 2,25
MAX519 8 2 U 45.55 6 MA 6 Ext ecTb EIC 16/PDIP.300, 16/SO.150 2,35
MAX500 8 4 U +12..+15,—5 10 mA 2.5 Ext ecTb E, I,C 16/PDIP.300, 16/S0.300, 20/LCC 7,32
MAX520 8 4 U 45.55 20 2 Ext HeT EIC 16/PDIP.300, 16/S0.300, 20/SSOP 3,50
MAX521 8 8 §] 45.55 20 MA 6 Ext ecTb E,IC 20/PDIP.300, 24/S0.300, 24/SSOP 4,95
MAX5811 10 1 U 27.55 170 4 Int ecTb E 6/SOT23 1,75
MAX5821 10 2 V] 2,7.55 205 4 Ext €ecTb E B/UMAX 2,62
MAX5841 10 4 U 2,7.55 395 4 Ext ecTb E 10/uMAX 3,65
MAX5812 12 1 U 27.55 170 4 Int ecTb E 6/SOT23 2,58
MAX5822 12 2 U 2,7.55 205 4 Ext €cTb E 8/uMAX 4,79
MAX5842 12 4 U 27.55 395 4 Ext ecTb E 5/SOT23 6,73
Tabnuya 5
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DS1851 8 2 9] 3,0.55 0,6 Ext ecTb E 8/TSSOP
DS1852 8 2 U 30.55 0,6 Ext ecTb E 8/TSSOP
MAX543 12 1 1 +12..+15, +5 100 0,25 Ext. HeT E I C 16/S0.300, 8/PDIP.300, 8/SO.150 545
MX7543 12 1 | 4,75..5,25 2.5 vA 2 (max) Ext. HeT E1,1,C 16/PDIP.300, 16/SO.300 7,52
MAX514 12 4 | 45.5.25 400 0,25 Ext. HeT E, 24/PDIP.300, 28/S0O.300 14,25
Oner Hukonaituyk,
Mponomxerve cregyer onic@ ch.moldpac.md

3MEKTPOHMKA B BbITy

YHuBEpCcanbHbIn Taumep

TpyOdHo nepevucniume ece NpUMeHeHuUs malumepos 8 6bimy — 3mo u
KYyXOHHbBIU matiMep, U mauMep eKJ/TIroYeHUs1 eHMUIAIMopa, oceeweHus
unu anekmpoHHbIx npubopoes u MHozoe dpyzoe. Paspabamebieasi
npednazaemoe ycmpolcmeo, agmop NnonsImasics oxeamuimb 8Ce 803-
MOXHbIe clly4dau e2o npumeHeHus. Talimep obecneyusaem 03MON-
HOCMB HenpepbkieHO20 U eQUHUYHO20 (Mo8MmopHO20) pexuma pabo-
mbi, 3anucu 6 namMsimb 00HOU YCMAaHOBKU U 8bIKITIOYeHUST UHOUKauuu
Ons1 ymeHbLeHuUs1 aHepzonompeberHus.

anMep cobpaH Ha MVYKPOKOHTpornepe
PIC16F84A nimveeT Tpu paspafa MHouka—

Lwm Ha ceeTopmopax AN304T ¢ obumm
aHopoM. AnrOpyTM MPOrPamMMbI NOKa3aH Ha pyc. 1.
Mocne nycrka v Ha4anbHOW YCTaHOBKW pervicT-
OB BKITHOHAOTCA TAMED ¢ NpeaaenvTeneM, uve—
HOLLIMIM TaKOM KOS ULIMEHT AENeHus, YTO TaMeEP
TNEPENONHAETCA KaxKayHo cexyHay. o nepernonHe—
HUIO Talivepa Npov3BOaMTCA NpephiBaHye. Bo Bpe—
M$1 MPEPLIBAHVS MPOUCXOIMT OMPOC COCTOAHA KHO—
noK 1 ¢onaroB. B nepeyto cekyHay Mo HaXaTom
KHOMKE YCTAHABMMBAETCA COOTBETCTBYHOLLAA doriar.
B crepytoLLyro ceKyHIy no ycTaHoBneHHoMy chrary
BBINOMNHAETCA HEOOXOAMMAs yCTaHoBKa. Nocre

KaDKOM YCTaHOBKM MPOMCXOAMT Mepesanich B pe—
MVICTPbI MHAVKaLWMK. 3anuck B HEOOX0OVMble pe—
VCTPbI MHAVKALIA OCYLLIECTBNAETCS B 3ABVCHMOC—
TUOT MONOXEHUA 3arsTTon. Ecrmaansmas B Hynesom
pa3pnge, TO CHET NMPOUCXOMMT B CEKyHAAX, ECIU B
NepBOM Paspsife, TO CHET B MUHYTAX 1, HAKOHEL),
€CW 3ansTTasi BO BTOPOM padpsAne— BHacax. Bep-
Hee cKasaTh, He CHET, @ YCTaHOBKa U MHIVKaLMA.
IcKpeTHOCTL CHETa NMOCTOAHHA W PABHA OIHOV Ce—
KyHpe. Kaxxpoe feficTBrie yCTAHOBKN 3aKaHuMBa—
€TCS BOCCTAHORINEHWEM 3HAYEHWIA PEMVICTPOB NOC—
ne npepsieaxys. o 3aBepLueHy NpepLIBaHNS
MpOLIeccop BLINOMHAET OCHOBHYIO paboTy Mo opra—
HU3ALWM OVHAMWHECKOM MHOMKaLUWM,

EcnmycraHoBKa He mpomexoauT udhrar yeta—
HOBKV PaBEH HyfHo, TO BKIKOHAETCA CHETUVK Nay 3bl.
Kaxayro cexyHay 3HaqeHIe BOCEMMPA3PAIHOro pe—
MVCTPA CHETUMKA YBENMUMBAETCS HA €AMHMLY. Ta—
KVM 0Bpa30oM, PEMCTP Nay3bl MEPENONHUTCA {yCTa—
HOBWTCA B HOfb) Hepes 256 cekyHp (4 MuHyTol 16
CEKyHE) MBKIOHMT chnar nay3bl. MNocne sasepLue—
HV MPEPLIBAHVA B NOANPOrPaMME MHOVKaLM MH—
[vKaLms BhIKIOHUTCA. [locne HaxaTva KHOMKM
«CTom» BCe (hniarv CBPOCHTCR, MMHOMKALMA CHOBA
BKITHOHMTCA. [OCKONBKY BO BPEMSA nay3bl 3HaHeHUs
PEVCTPOR HE UBMEHSIKOTCSH, TOMOCTIE BKIFOHEHUA H—
IvKaLym Ha Tabno BbICBETATCA TE XKE 3HA4EHUA, HTO
6bLN 0 BbIKIHOYEHVA nHavkaLym. U3 pexxivia na—
Y3bl MOXHO BbIMTV W HXKATVEM KHOMKM «[ Tyck». B
3TOM CrlyHae Talvep Cpagy HaqHHeT CHET o paHee
YCTaHOB/IEHHOMY 3HAHEHWIO, COXPaHEeHHOMY B pe—
TVCTPAX YCTAHOBKW. TaK OCYLLIECTBNAETCA NOBTOPHBIA
PEXMM N0 3apaHee YCTaHOBEHHOMY 3HAHEHWO.

ECrm ycTaHaBnuBaeTCs HEMPEPLIBHBIN PEXMM
paboThI, TO HEOBXOAYIMA 3aMMCh YCTAHOBNEHHOTO
3HAYEHWSA B SHEPTOHE3ABCMYIO NaMATL. B namsTs
3aMUCHIBAETCA KaK YCTaHOBNEHHOE 3HAYEHME, TaK N
MECTOMOSOXEHME 3ansTom. Beibopka ns namatme
HEMPEPLIBHOM PEXVME NPOUCXOLMUT aBTOMATIHEC~
KMoCre 3aBePLLIEHVA KaXKOOrO LMKIIA CHeTa, Ho ee
TaIOKE MOXHO MPOV3BECT U B PYHHOM PEXMVE.
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BKJTIOYEHHE
MNPEAJETHTENS

MHHITHAJTH3AIHSA.
132
COXPAHFHHE 1s
3FHAUEHHH PETHCTPOB
TIPY MPEFBIBAHKH.

CEPOC ®JIAIOB.

YCTAHOBKA @JL:
3AIACD, CYHTHIR
HETTP. PEZKHM.

OIMPOC KHOTOK H
YCTAHOBKA
@IIATOB: +, -, [IVCK.
BOCCTAHOBIIEHHE
Her FHAYEHHA <
@IAT=07 PETHCTFOB.

m
HET
o
—0?

DIIAT TIAV3BI-1

Puc. 1

Ha puc. 2 npusefeHa NpuHLMNvaribHas cxema
TaMepa. Beixogsl RBO—RB7 nenonsaytotes ans
ynpaeneHus cermeHTammn uigukatopos HG1—
HG3. Bo Bpemsi npepbisanms Bbixoabl RB4—RB7
Harpyxatorcs kHonkamu SA2—SAS: «[nioc»,
«MuHyc», «[Tyck», «Cror». Knonka SA1 «3[MT»
nogKodeHa ko Bxogy RA3. Beixoasl RAO—RA2
YNP&EBNSIoT BHIGOPOM MHAVKATOPOB N0 aHOAaM.
Bobixon RA4 HarpyxeH 3ByKOBbIM U3Ny4aTenem
HCM1206x cO BCTPOEHHBIM FEHEPATOPOM HaCTO—
TOI 2 KI'Ly. DTOT BbIXOA, BKIIIOHAET HArpy3Ky Hu3—
KMM YPOBHEM U MOXET BbITb UCNONBb30BaH s
NOAKIOHEHMA OTHOCHTENBHO CUIEHOTOYHOM Ha—
rpy3KM 06bIMHBIMM CNOCOBamMm, T. €. NPK NOMOLLM
pene, orronapsl unu cuMmncTopa. B HenpepbiB—
HOM pexviMe paioTbl Ha 3TOM BbIBOJE HANPSKE—
Huie BYLET M3MEHSTBCA € KEKOBIM LMKIOM, NO3TO—

My BKJTOHaTH Harpy3Ky MOXKHO

=K SA5
K 5A3
K 5A2

TV OT BpeMeHucHeTa. Ecrm

+4,5B
KBF1
K$5Al
KBF1

KaK BbICOKVM YPOBHEM, TaK U Ll 2x =D npeanonaraeTcs Henpe—
HUBKM. < 0 — PbIBHBINPEXMMPABOTHI, TO

[uTtaHve Tanmepa ocyle— j ] o HeoHxoAuMO 3anucarb
CTBIRETCA OT TPEX ANEMEHTOB L / 3HaYeHve MHOVKaropa B
Tvnopasmepa AA. lMotpednsi— ol = NamsiTb OAHOBPEMEHHbIM
€MbI TOK MNPV BCEX BKITKOHEH—~ % °_l HapxaTviem KHonok «Cron»
HbIX CefMeHTax paeeH 15 MA. D_\;'//EE'D\ n«lnoc>. 3aTeMBKII0HE-
Maribiit NoTpe6nsemMbIn TOKB | N\~ ?7/ K0T HernpepPbIBHBIN PEXVM
pexvme «[aysa», paBHbIN («Cron» +«3[MT»). KHorka
0.1 MA, No3BonsieT 060MTUCh «[Tyck»» MOXET BbITb HaXKa—
6e3 BbIKNI04YaTeNs NUTaHna. Ta B noboe BpeMs, Jaxe
Ecnu taimep 6ygeT nenonb— ‘; O | nocneBKIIOHEHUA pexXvMa
30BaThes AnA KOMMyTaumm l ) i i) l 1 \L i «[lay3a». YcTaHoBneHHble
CUNBHOTOYHOW HArpy3ku, TO EVec ave paHee 3Hau4eHVA coxpa—
HAMPAKEHVECTONHVMKA MTa— X5 F B Ksa 4sB B HATCA U ByyT OTpaboTaHs
HUA He LOMKHO npeBbiware  Pue. 3 TaliMepom. Beixog 13 pe—
6 B. Heo6xogvmo 3ameTuTb, e »KMa HerpepLIBHOM pabo—
YTO racsiLLme peancTopel R1— p 85, BY, , 42 2 ThlOCYLIECTBIHETCH KHOM-

ko «Cton», npyv 3TOM

-
=}

R8 nogobpaHbl ans nony4ve—

HUA MaKCUMaUTBHOM SIPKOCTI, U _ cOpacbIBaeTCA MHOMKALMA
B 38BYICMMOCT OT YCITOBAN 3K— O ° ﬁ HenpepbIBHOMO PEXUMa.

cnnyarauum ux conpoTuene— T 1oy o \ 1 I ] PatorataitmepaBogHoO—-
HUE MOXeT ObITb YBENNHEHO H @_[ ° ey i % Pa30BOM (MOBTOPHOM) pe—
[0 560 OM, 4TO HECKOMBKO o T: e LT XKMMaX UCKITHOHAET 3arnCh
YMEHbLLMT NOTPebnsemMbInToK = 111 ¢ e 11111 B NamsTh, TAK KaK I ITOMO
C BKJIIOYEHHON MHOVKaLWen. 2 . E E E pexviva 3Ha4eHus Bblov—
Ecnu tanmep 6ypeT nenonb— @ @ 5 o k ! patoTCsA 13 pervcTpoB yc—
30B&TbCA € CETeBbIM 6/10KOM ° . TaHoOBKU. OfiHaKO OfHO-
NUTaHVS!, BOSMOMHa YCTAHOB— o T ; T voq g T ° T ’ Paz0Bblit PEXIM MOXET
Ka CBeTOavoAoB ¢ 60MbLLIMMU - T T 6bITb BKKOHEH U NOCne
pasmepamu Licpp, Hanprumep, ¢ l a l, l l M l E l CUMTBIBAHWA 3HAYEHVH U3

B 45B K5A H F KSA4

AJ333r. B stom cny4ae co-
NPOTUBIIEHVE racsLLmMX pesi-
cropos R1—R8 fomxHo 6biTs
pasHo 200 OM (06LLias Harpy3aka Ha Bbisog, DD1
He 6onee 50 MA). KeapLiesii pesoHatop ZQ1 Ha
yacToTy 32768 M{— UMAMHEPMHECKWIN HAC0BOM.
MpyMeHAEMbIE KHOMKN ~— MUHUETIOPHBIE MMIOp—
THble MeMBpaHHOro TUna.

Hwxe npuBeeHo Ha3Ha4eH1e KHOMOK M Onv—
caHa paboTa ¢ TariMepoM.

SA1 «3[MT» — KHOMNKa NepeKMioHeHus 3arsi—
TOW MO paspanam UHOVKATopa;

SA2 «[ntoc» — kHoMka NprbaeneHNA eauMHU-—
Libl B BbIGPaHHBI Pas3ps YCTaHOBKY,

SA3 «MyHYC» — KHOMKa BbIUTaHWA 84VHALIBI
13 BbIGpaHHOro paspnaa yCTaHOBKY;

SA4 «[Myck» —KHOMKa BKITIOYEHUS UHOVKaLym

Pwc. 4

ntanveps;
SAS «C10m» — KHOMKa BKIIKOYEHMA MHOMKaLWKA
M OCTaHOBKM Talmepa.

OnHOBpeMEHHOE HaXaTue KHOMOK «Cton» +
«[ntoC> BbI3bIBAET 3ANMCh B SHEPrOHE3aBICHIMYHO
MaMATL UHIMLMPYEMOTO 3Ha4eHMsT; «Cron» + «Mu—
HYC» BbI3bIBAET CHUTbIBAHME U3 MaMATY; «CTon» +
«3MT» BKIIOYAET HENPEPBIBHBIA PEXMM.

MHavkaLws HenpepbIBHOTO

IO pexxuvmMa OCyLLECTBNAETCA He—
3 penosaHreM BKIKHEHUA BCEX

+4,5B 4 MCLRICPU
17—

TR0
RA1
RA2

RBO
RB1
RB2
RB3

1

3arTbIX M 3aMSTON B BbIGpaH—
HOM paspsige.
PaboTy cTaimviepomHeobxo-

HG1..HG3
AN304ar

U

RA3 RB4

JLIVIMO HauMHaTL CBbIbopa pas-

RA4 RBS

18
P | 2

3
Ol RB6

BF1  |——4GND RB7

5
Homi206x 18T osci] o foscz 2 mo. 211G IF

R13

(] 100

ZQt
32768 'y

PIC16F84

T |m|O|O[®m|>
S
S

T
Puc. 2
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C2== SA1 /SA2 /SA3 /SA4 /SA5 -4
R

~ "Myck” "Cton” C3

psAa yCTaHOBKM NPK NOMOLLM
KHonku «3MT». 3ateM B BbIG-
paHHOM paspsife yCTaHaBMBa~
” 10T HeoBXx0AMMOoe 3HayeHue
KHOMKaMm «[moc» nnm «Mu—
Hyc». VIaMeHeHue Ha efuvHuLYy
3HAYEHIS MPOMCXOIMT OAMH Pa3
B cexyHzy. [larnee Heobxooumo
YCTaHOBWTb 3aMSATYIO Ha He00~
XOWIMbIIA PA3PSin B 38BUCMOC—

45B

0,1

namsimu. MNocre oTpabor—
KV TalMepoM BpeMeH1 B
0HOpPa30BOM pexvme
BKITIOY2ETCS 3BYKOBOW M3ny4arerb. Boikioserme
3yMMEDA MPOVCXOIMT NPY HXKaTM KHONK «CTOr.
Havkamviem KHOMKu «CTon» MOXHO OCTAHOBUTS pa—
60Ty TalMepa B oo MOMEHT. P NOBTOPHOM Ha—
XaTum KHOMKM «[yck», TalMep HaqHeT paboTy o
3HA4EHMIA, 3AMMCAHHBIX B YCTAHOBOUHBIX PEUCTDAX.

Cuer TaiMepa NpoMCXOAMT B PEXME BblHUTa—
HYIS, HO B 4aCOBOM (hopmare.

MakcvMaITsHO BO3MOXHBIE 3HAHEHVS YCTaHOB—
KV Taumepa:
o 3ansiTas B HyNesoM paspsge —

999,=9MnMH99¢c=10MnH 39 C;
o 3ansATas B NepeoM paspsige—

99,9=9499 MyH =104 39 MuH;
o 3arsTas BO BTOPOM paspside —

9,99 =9 aHein 99 Hacos = 13 AHel 3 yaca.

BbiKO4eHUe UHIVIKALMM MPOVCXOLAT HE TONBKO
BOBPEMSA NPOCTOs TaliMepa, HoM Ny padoTe Gonee
10 MuHyT. BepHee, NpruaMeHeHnn COCTOSHS pe-
IVCTpa CHETHIKA AECATKOB MVHYT, T. €. Npy pabote
COCHETOM B OKyHIAX (3anATasi B HyNieBOM paspsfe)
VHIVKALWA BbIKOHATLCA He GYOET, NOTOMY HTOHET
M3MEHEHUA PervCTPa IECSTKOB MVHYT. YCTaHOBIEH
TOMBKO PEMCTP €OMHML, MUHYT. [ TpnyCTaHOBKe 3Ha—
YeHvs, Hanpyvep, 01,1 (11 MyHyT) MHOVKaLVs Bblk—
THOHMTCS Hepe3 OpHY MyHYTY. BbIKIloHeHue UHv-
Kauuu BbINOMHEHO AN 3KOHOMUM 3HEepruv
3MEMEHTOB TMTaHIS, NOCKOSHKY B 3TOM PEXMME NO—
TPEONFIEMbIN TOK TAKOM e, Kak 1B pexime «[ lay—
3a». BK/OYeHWe HavkaLmm 6e3 HapyLLeHVs pa-
60TbI TAMMEPA OCYLLIECTBIAETCS KHOMKOM «[ Tycko.

Ha puc. 3 n4 nzobpaxeHbl nevarHas nnarau
pacnonoxeHve 3/IEMEHTOB Tanmepa.

lMporpamma Tamepa BMECTE C MCXOLHBIM TeK—
CTOM NpVIBEAEHA Ha CanTe XypHana no afpecy
http://www.dian.ru/programs/index.himl.

Hukonawn 3aed,
saes@mail.ru.



YBAXXAEMbBIE YMTATENMN XYPHANA «CXEMOTEXHMKA»!

MapaTtensckuii oM «CKUMEH» BbINyCTUI NePBLIA 1 BTOPON Toma kHurk Anekcangpa ®PpyHse «MukpokoHTponnepbl? 310 Xe
npoctol». [laHHoe nzaaHve, B Nepeyto oHepeib, OPUEHTUPOBAaHO Ha TEX, KTO TOTNBKO HAYMHAET 3HAKOMCTBO C MUKPOKOHTpONep—
HOW TEeXHWKOW, TeX KOMYy elue NPeacTouT cratb notpebutenem dunos, KUToe, nporpaMmMaTopoB M MHbIX CPEACTB MOAAePXKU
paspaboTku. [ns HUX — Mepebiid TOM, B KOTOPOM MOCNefoBaTensHO Y AOCTYNHO AJ1A HAUMHAIOLLUMX PacCKka3aHo O BHYTPEHHEM
YCTPONCTBE MUKPOKOHTPONSepa, NPUHLMMUAIBHBIX CXEMaX CONPsXXEHNSA ero ¢ BHeLUHMKU Mukpocxemamu, AL, LIAT, ¢ yctpon—
cTBaMu MHAVKAUMA Y KHOMKaMW ynpaBreHus, 0 CUCTEME KOMaH[, U O TEXHWKE NporpaMMmMpoBaHus Ha accemonepe.

Bo BTOopom ToMe npyBoauTCH 6ONbLLOE KONUMYECTBO 0630pHON MHhopMaumMn No abcontoTHOMY 60MNbLUMHCTBY X51—-COBMECTU—
MbIX MUKPOKOHTPONNEPOB, 0 MOAEPHU3ALMUN CUCTEM HA UX OCHOBE, O TOM, Kak CBfA3aTb MUKPOKOHTPONNEPHbIE CUCTEMBI APYT C

OPYroM 1 C KOMMNBIOTEPOM, TEXHWKE WCMONb30BaHUS MPOrPaMMHbIX CUMYTATOPOB U BHYT— PUCXEMHBbIX
3IMYINATOPOB, & TAKXE 0 HEKOTOPLIX MPakTUYEeCKUX acnekTax UCMonb3oBaHUsA HOBEMLLINX ssawe  MUKPOKOHTPOJ—
nepos cemeiicte AduC, Cygnal v ap. JononHuTensHo npyeeeHa nogpobHas MHOpMaUUA  WFRromeprners? - g TaKUX CITOX—
HbIX 1719 NPOrpaMMUCTa KOHTPONNEPHO—OPUEHTUPOBAHHBIX MUKPOCXEMaX, KaK cUrma—paernb— Ta ALIM cemen—
ctBa AD77xx ot Analog Devices. "

Tpetuit Tom (ero Beinyck nnanHupyetcs B anpene 2003 r.) LeNUKOM NOCBALLEH NpakTuyec— é i
K1 HE ONMCaHHbIM B OTEHECTBEHHOW NUTeparype NPUHLMNam nocTpoeHs NporpaMm Lerno— \ / )

L}

YncneHHo MHoro6anToBor 6€33HaKOBOW N 3HAKOBOW apUIMETUKU, a TakxXe apUpmMeTrkm

¢ nnaeatowen 3ansator. OTaernbHO PacCMOTPEHbI CreluasbHble 6bICTPbIe anropuTMel pac— - .
yeTa pasnuuHbIX yHKLMIA, 06LLUMEe MeTofibl anMPOKCHMAaLMK C 33AaHHOM TOHHOCTBIO MMOGBIX &t ™= ™= il : )
pasyMHbIX (DYHKLUMOHaNBHBIX 32BUCUMOCTEN, HTO MO3BONAET BECTU ObICTPbIE pacyeTbl AaxXe ' V
Ha MUKPOKOHTpON epax ¢ NpoM3BOAUTENLHOCTLIO B eanHULbl MIPS. .

OT1pensHo OTMETUM, YTO MPYBEAEHHBIE B KHUME NPakTUHeckue npuMepbl UConb3yloT, MOMUMO MUKPOKOHT— e ool
pornepos, 6ONbLLOE KOTMHECTBO aHasIoroBbIX U LIMGIPOBEIX MUKPOCXEM TaKUX U3BECTHBLIX NPOU3BOAUTENEN, kak ™ Ilﬂﬂll:
Analog Devices (AD77xx, AD7894, AD855x, REF19x 1 pan gpyrux), Maxim (MAX202/232, MAX680, MAX619,
MAX187/189/1241,1243 n M nopobHbie), Burr—Brown (ADS7816 1 um nopobHele, DDC112 n 1. .).

V Bac ecTb BO3MOXXHOCTL Noanucatbes Ha kHury A. ®pyHze «MukpokoHTponnepsl? 31o xe npoctol». CToMMocTb Tpex TOMOB
KHUMW, BKIOYasA [OCTaBKy, coctaenset 277 py6. 20 kon. (B T. 4. HOC). JocTtaBka KHUM OCyLLIECTBIISETCA Yepes NoYToBOe OTAe—
nexve: Toma 1 1 2 BEICHIAITCA HEeMeOIeHHO No (akTy onnatbl, ToM 3 — B aHBape 2003 r.

Bl MOXeTe NoAnMcaTbeA Ha Kaxabii TOM kKHurn A. @pyH3se «MukpokoHTponnepsl? 310 Xe npoctol» otaensHo. B atom cnyyae
CTOMMOCTL OfiHOrO ToMa, BkJtodaa HOC v poctaeky, coctaBut 99 pybneit. Cxema onnatbl Ta Xe, HTO 1 38 BECb KOMITEKT KHUTU.

Halle n3gatensCTBO BbiMyCTUIIO Takke KHUMY Onera Hukonanudyka «x51-coBMeCcTUMble MMKPOKOHTponnepbl chmpmbl Cygnal».
3Ta KHYra opMeHTUPOBaHa Ha LUMPOKUIA KPYT YuTaTenei, MHTepecyoLUMXCH MUKPOKOHTPONepHon TexHnkon. OHa npussaHa o3Ha—
KOMUTL HuTaTenen ¢ CambIMU MOLLIHBIMA U BEICOKOMPOW3BOAUTENIbHBIMA X51—COBMECTUMBIMU MUKPOKOHTponepamu covpmil Cygnal.
MopepH13vpoBaHHOE AP0 3TUX MUKPOKOHTPOMNIEPOB, NOCTPOEHHOE N0 KOHBENEpHOMY NpuHUMNY, obecneumMBaeT AOCTXEHUE Nit—
KOBOW npoussoauTensHocTH ot 25 o 100 MIPS. [Ina cpaBHeHus, nonynsapHbIA cerofHA MUKpokoHTponnep AT89C52 dompmil Atmel
MOXeT o6ecne4mTb NMKOBYIO NPOU3BOAUTENBEHOCTL Beero okono 2 MIPS. MukpokoHTponneps! dpmiel Cygnal ocHaLLeHb! LLIMPOKUM
HabopOM aHanNoroBoi 1 LUMGPOBO Neprdepn. Bce MUKPOKOHTpONNEpLl COBMECTUMbI MO CUCTEME KOMaHL, CO CTaHAapTHbIMK 8051
MVKPOKOHTponnepamu. YnpaeneHve U o6MeH AaHHbIMK B NepudepuitHbiMmn y3namu ocyluecTenseTcs Yepes SFR peructpel. Bee

MUKPOKOHTPONIEPbI OCHALLIEHBI UHTEPdEeicoM BHYTPUCUCTEMHOrO NporpaMmMmpoBanuna 1 otnagku JTAG.
B kHUre npueepeHbl CpaBHUTETbHBIE XapaKTEPUCTUMKN 44 MUKPOKOHTPOITIEPOB, BbINyckaeMbIx (UpMon Lm;m
Cygnal, onmcaHbl NpYHUMINBI NMOCTPOEHWA OCHOBHBIX 8HAMNOroBbIX U LIMDPOBLIX Y3II0B. HECKONBKO IMaB NOCBSA— | rneotommonness

LLIeHbI MOAPOBHOMY OMUCaHMIO cemericTB MUKpoKoHTpornepos C8051F0xx, C8051F018, C8051F02x, CB051F04x, | ourMslcvena
C8051F2xx, C8051F3xx 1 npegaputernbHOMY ONUCAHWIO NEePCrneKTUBHBIX MUKPOKOHTPONNEPoB cemMencTea
C8051F12x. NpreopsaTcs noapobHbie cBeaeHns 06 0CO6EeHHOCTAX NPUMEHEHUS ONUCAHHBIX MUKDOKOHTpOITe—
poB. PaccmMoTpeHo HECKONBKO 3BOTHOLMOHHBIX NNAT MUKPOKOHTPOSIEPOB € NPUHLMNUATBLHLIMA CXeMamMm aTUX
nnat n nporpammMaropa JTAG. OnucaHbl oco6eHHOCTU NporpaMMupoBaHns MUkponpoleccopos Cygnal. MNpu—
Be[IeHbl NMPYHLMNUASIBHBIE CXEMbI C ONMUCAHNEM HECKOTLKO KOHTPOMNEPOB pasnMyHoro HasHaqeHus. B npuno—
XKEHUAX NPUBEOEH CNIMCOK COKPaLLIEHUIA Y OPUTMHASNEHOM TEPMUHOTIOTK, & TaKkXXe CBeeHns O Kopriycax, npu— )
MeHsiemMbix dovpmoin Cygnal. | @

KHura cogepxvt 60nbLLoe KONMHECTBO UINTMIOCTPaLMIA, NPUHUMNMANBHBIX CXEM W TabnuL, u MOXeT ObITb
nonesHa Ans LMPOKOro Kpyra paspatoTHMKOB MUKPOKOHTPOIINIEPHON TEXHUKMW.

MopnucaTbCs Ha Hee MOXHO Takke, Kak U Ha khury A. DpyHze, nepeeens Ha cHeT pepakummn 178 py6.
20 kon. B aty cymMMy BXOOUT U CTOMMOCTb [IOCTaBKM.

Insa Toro 4To6bl NoanMcaTLCH Yepes peaakumio, Heo6xoanmo:

e MEpeBecTy CyMMy Ha Hall pacqeTHbIA CHET NO yKazaHHbIM PEKBU3NTaM UMK CBA3ATLCA C peaakument no tenedony
(095) 777-1215 gna BLICTaBNEHUA CHeETa;

e KOMUIO NNAaTeXHOro NnopyyeHs ¢ BalLMM NOYTOBbLIM aapecoMm
VN1 KBUTaHUMIO BbICNaTh No dpakcy (095) 777-1215, e—mail: podpiska@dian.ru,
noutoebi agpec: 121351, r. Mockea, yn. MiBana ®parko, 40, cTp. 2, pepakums.

Hawmn pekBn3nuTbl:

000 «N[O Ckumen»

MHH 7731195492 KI1M 77513100101

P/c 40702810100000000456 B OAO KE «[TpombaHk» B r. MockBa

K/c 30101810100000000554

BUWK 044525554

OKOHX 84500 OKINO 52744508

KOpuanyeckuin agpec: 121351, r. Mockea, yn. Veana ®parko, 40, CTp. 2, oTAen pacnpocTpaHeHns.
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Yepes O6beamHeHHbIit Katanor «[Mpecca Poccuu» (3eneHblil) — nxaekc 41733 (ans xurenei Pocevn, crpad Banmmm n CHI).
Yepes katanor AreHTtcTea «Pocnevatb» (KpacHbii) — uHaekc 80724.

YKuterm Ykpauhbl MOryT nofnvcatbes depes karanor arextcrsa KSS (044-212-0050, 464-0220) — vHpekc 10540.
XypHan «KOMNOHEHTbI U TEXHOJIOTUKN» www.compitech.ru

Yepea O6beamHeHHbIn katanor «Mpecca Poccum» (3enebiit) — nHpeke 41734 (ans xurenei Pocoum, crpad Bantim u CH).
Yepes katanor AreHtcTBa «Pocrneyarb» (kpacHblil) — nHaeke 80743.

YKutenm YkpauHbl MOryT noanmcarthes Hepes karanor areqtctea KSS (044-212-0050, 464-0220) — vHpekc 10358.

OchopM1TL NOANMCKY € NOCTEYHOLLIEH [I0CTABKOM MOXHO Taloke B JioGov cTpane yepes dmpmy MK-Periodica. MoapoGHyio MHopmaLiio MOXHO y3HaTb

o enedhoHy B Mockee: (7+095) 2819345, 2815715, 2813322, — e-mail: info@ periodicals.

Mopnucka Ha XypHanbl Yepe3 peaaKkLmio:

Komnnekr xypHana «CxemoTexHuka» Ne 1—12 3a 2003 r. KomnnekT xypHana «KomnoHeHTbl u TexHonorum»
(croumocTb pocTaeku BKNoyeHa) — 475 py6. 20 kor., Ne 1—9 3a 2003 r. (CTOMMOCTL fOCTABKU BKIloYeHa) — 891 py6.,
BT. 4. HOC — 10 % (PD); B T. 4. HOC — 10 % (P®); 33 y. e. (ctpanbl CHI, Barmum) *¢ HOC

25 y. e. {ctpanbl CHIM, Bantum) *c HOC

KomrinekT xypHana «CxemoTexnmka» No 2—12 3a 2002 . KomrnekT xypHana «KomnoenTbl 1 TexHonorum»
(cToMMOCTL FI0CTaBKM BKNIoYeHa) — 363 py6., B T. 4. HOC — Ne 1—9 3a 2002 r. (CTOMMOCTb [OCTaBKM BK/I04eHa) — 495 py6.,
10% (P®); 25y. e. (crparbl CHI, Bammv) *c HOC B T. 4. HAC — 10 % (P®); 33y. e. (cTpansl CHI, Bantum) *c HAC

Bbl MOXeTe BbinMcarb Homepa XypHarna «KoMnoHeHTbI

Komnniex xyprana «CxemoTexnuka» Ne 3—12 3a 2001 . 1 TexHONOrMu» (CTOUMOCTb [IOCTABKM BKNIoHeHa) 3a 2000—
(CTOoMMOCTb IOCTABKM BKIKOHEHa) — 275 py6., 2001 rr. — ueHa 55 py6., (8 . 4. HOC — 10 %)

?T. 4.HOC — 10 % (P®); 20Y. e. (cTpansl CHI, Barmn) O HanMM HoMepa y3HaBaiTe B pefaKLm
¢ HAC fo Ten.: 095-777-1215

*
*

*

Ycnosua Nognucku yepe3 peaakumio:

NEPEHVCTITE [ieHBI Ha HALL PacHETHbIN cHeT Hepea CoepBaHK Mo KBUTaHLM NMB0 HEpes NoHTOBOE OTAENEHM E NOHTOBLIM NEPEBOMOM:

OTMPaBbLTE KBUTAHLMIO 06 ONnare (N KOMM1Io) 1 CBOM TOHHBIN NOYTOBLIN afpec (MHAEKC obszaTensHo) B pefakumio fo rnoYToBoMy afpe—
cy: 121351, r. Mockea, yn. Vieana ®patko, Aom 40, CTp. 2, OTAEN NOANMCKA Nk Mo akcy: (095) 777-1215, e—mail: podpiska@dian.ru;
MOXHO TaKXe MOAAUCATLCA Ha XYPHAN HEemocpeaCTBEHHO B pefakummn no aapecy: r. Mockea, yn. O6pyqeea, 29, MeTpo «Kanyxckas»,
BH. TEN: 36-29, 1 Ha cneLvanusvpoBaHHbIX BbICTABKaX.

HALLK PEKBU3UTDI:
000 «M[ Crumen» KIM513100101

WHH 7731195492

P/c 40702810100000000456 B OAO KB «IpombaHk» B r. Mockea
K/c 30101810100000000554

BUK 044525554

OKOHX 84500 OKIMO 52744508

WHdopmaums o nognucuumke:

Haseanve opranvsaumm .N.0.

MoyToBLIN aapec, UHOEKC

Tenethon/dakc E-mail

Moprvcka Ha XypHan NeNe 3a 200 _ rop

Buumanue! K cBefeHUI0 NOANUCYMNKOB: OTAEN NOANUCKU HE HECeT OTBETCTBEHHOCTH, eCAU noanucka odopmneHa

Yepea gpyrve thMpmbl. B cnydae oTMeHbl 3aKa3UMKOM NPOM3BEAEHHOM NOANMCKM AEHbIW 33 MNOANUCKY He BO3BPaLLaKTCS.
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